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HIGH-MOLECULAR-WEIGHT FUCANS FOR TREATING FIBROUS ADHESIONS
AND OTHER DISEASES AND CONDITIONS

CLAIM FOR PRIORITY

[0001] The present application claims the benefit of co-pending United States provisional patent
application no. 62,711,364, filed July 27, 2018; United States provisional patent application no.
62,711,372, filed July 27, 2018; United States provisional patent application no. 62/711,335, filed
July 27, 2018; United States Provisional Patent Application Serial No. 62/713,399, filed August
1, 2018; United States provisional patent application No. 62/722,135, filed August 23, 2018;
United States provisional patent application No. 62/755,311, filed November 2, 2018; United
States provisional patent application No. 62/793,514, filed on January 17, 2019; United States
provisional patent application No. 62/861,223, filed June 13,2019; co-pending United States
Provisional Patent Application Serial No. 62/713,392, filed August 1, 2018; United States
provisional patent application No. 62/713,413, filed August 1, 2018; United States provisional
patent application No. 62/722,137, filed August 23, 2018; United States provisional patent
application No. 62/755,318, filed on November 2, 2018; United States provisional patent
application No. 62/861,228, filed June 13, 2019; co-pending United States Provisional Patent
Application Serial No. 62/755,328, filed November 2, 2018; United States provisional patent
application No. 62/793,654, filed January 17, 2019; and, United States provisional patent
application No. 62/861,235, filed June 13, 2019, all of which applications are incorporated herein

by reference in their entirety.

BACKGROUND

[0002] Fucans (including fucoidan) are sulfated polysaccharides. In general terms, this means that
they are molecules made up of a number of sugar groups, and also have sulfur atoms attached to
the sugar groups. The main sugar group is called "fucose", which is sugar that has 6 carbon atoms
and has the chemical formula CéHi20s. "Fucoidan" (or fucoidin) indicates fucans derived from
brown algae (seaweed). Fucans can exist alone, or in a mixture of other sugars, for example in a

mixture of sugars such as xylose, galactose, glucose, glucuronic acid and/or mannose. These other
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sugars may be extracted from the seaweed or other source with the fucan. Although fucans are
currently derived from natural sources such as the brown algae (seaweeds), sea cucumbers, etc.,
mentioned herein, "fucan" includes polymer molecules having the chemical and structural motifs
of the fucans as discussed herein regardless of the ultimate source(s) of the fucans.

[0003] Fucoidan can be obtained from a variety of species of brown algae including but not limited
to: Adenocystis utricularis, Ascophyllum nodosum, Chorda filum, Cystoseirabies marina,
Durvillaea antarctica, Ecklonia kurome, Ecklonia maxima, Eisenia bicyclis, Fucus evanescens,
Fucus vesiculosis, Hizikia fusiforme, Himanthalia Elongata, Kjellmaniella crassifolia, Laminaria
brasiliensis, Laminaria cichorioides, Laminaria hyperborea, Laminaria japonica, Laminaria
saccharina, Lessonia trabeculata, Macrocystis pyrifera, Pelvetia fastigiata, Pelvetia
Canaliculata, Saccharina japonica, Saccharina latissima, Sargassum stenophylum, Sargassum
thunbergii, Sargassum confusum, Sargassum fusiforme and Undaria pinnatifida. These exemplary
species are all from the taxonomic class Phaeophyceae and the majority of these species fall into
the families of Fucales and Laminariaceae.

[0004] Fucans including fucoidan have been shown to be efficacious in serving to inhibit, prevent,
remove, reduce, or otherwise treat the formation of fibrous adhesions. They have also found use
in the treatment of other related diseases and conditions.

[0005] Thus, there has gone unmet a need for compositions comprising fucans having desired
high-molecular-weights, including in some embodiments such compositions being modified to
have desired sulfation levels and/or medically viable, low endotoxin levels. The present

compositions, systems and methods, etc., provide these and/or other advantages.

SUMMARY

[0006] The present compositions, systems, devices, materials and methods, etc., provide high-
molecular-weight fucans. Such high-molecular-weight fucans can be obtained from feedstock
fucan compositions or other starting or initial fucan compositions that have fucans with a broad
molecular weight distribution comprising a desired high-molecular-weight segment/portion (i.e.,
broad molecular weight fucan compositions from which the high-molecular weight fucans can be
derived; such starting fucan compositions may or may not be crude or have been previously

processed or purified). The desired high-molecular-weight fucan has a molecular weight
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distribution consisting essentially of the desired high-molecular-weight segment/portion of the
starting fucan broad molecular weight distribution wherein a substantial quantity of the broad
molecular weight distribution at the low molecular weight end has been eliminated, suppressed, or
otherwise attenuated such that any remaining amounts are inconsequential.
[0007] In some aspects, the compositions, systems, methods, etc., herein comprise high-
molecular-weight fucans such as fucoidans can comprise, consist essentially of, or consist of. a
molecular weight distribution wherein at least 60% w/w of the distribution can be greater than 100
kDa when measured using an aqueous gel permeation chromatography set up consisting essentially
of:
one 300 mm analytical gel permeation chromatography column with a 7.8 mm inner
diameter packed with hydroxylated polymethacrylate-based gel, having an effective
molecular weight range of can be between about 50 kDa and about 5,000 kDa, one 300
mm analytical gel permeation chromatography column with a 7.8 mm inner diameter
packed with hydroxylated polymethacrylate-based gel, having an effective molecular
weight range of can be between about 1 kDa and about 6,000 kDa and one 40 mm
guard column with a 6 mm inner diameter packed with hydroxylated polymethacrylate-
based gel, the two analytical gel permeation chromatography columns and the one
guard column contained in a column compartment at about 30 °C;
a refractive index detector at about 30 °C;
0.1M sodium nitrate mobile phase run at 0.6 mL/min; and
quantification against a peak molecular weight standard curve consisting essentially of a
first dextran standard with a peak molecular weight of about 2,200 kDa, a second
dextran standard with a peak molecular weight of can be between about 720 kDa and
about 760 kDa, a third dextran standard with a peak molecular weight can be between
about 470 kDa and about 510 kDa, a fourth dextran standard with a peak molecular
weight can be between about 370 kDa and about 410 kDa, a fifth dextran standard with
a peak molecular weight can be between about 180 kDa and about 220 kDa, and a sixth
dextran standard with a peak molecular weight can be between about 40 kDa and 55

kDa.
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[0008] In some embodiments, at least about 70% w/w, 80% w/w, 90% w/w, 93% w/w, 94% w/w,
95% w/w, 97% wiw, 98% w/w, or 99% w/w of the distribution can be greater than 100 kDa. The
weight average molecular weight can be between about 100 kDa and 10,000 kDa; between about
140 kDa and 8,100 kDa; between about 370 kDa and 8100 kDa; between about 370 kDa and 5300
kDa; between about 370 kDa and 8100 kDa; between about 370 kDa and 5300 kDa; between about
370 kDa and 1900 kDa; between about 590 kDa and 1600 kDa; between about 590 kDa and 1600
kDa; or between about 860 kDa and 1600 kDa. In some embodiments, the weight average
molecular weight can be about 1,100 kDa, about 1,200 kDa, or about 1,300 kDa. The number
average molecular weight can be between about 50 kDa and 3,000 kDa; between about 60 kDa
and 2,000 kDa; between about 140 kDa and 2,000 kDa; between about 140 kDa and 520 kDa; or
between about 230 kDa and 450 kDa. Atleast 55% w/w, 71% w/w, or 91% w/w of the distribution
can be greater than about 200 kDa. At least 22%, 54% w/w, or 90% w/w of the distribution can
be greater than about 500 kDa.

[0009] In some embodiments, the high-molecular-weight fucans can consist essentially of,
comprise, or consist of, a molecular weight distribution wherein can be between about 61% w/w
and 80% w/w of the distribution can be between about 200 kDa and 1600 kDa when measured
using an aqueous gel permeation chromatography set up as set forth above and elsewhere herein.
The high-molecular-weight fucans can consist essentially of, comprise, or consist of, a molecular
weight distribution wherein at least 60% w/w of the distribution can be greater than about 1600
kDa when measured using an aqueous gel permeation chromatography set up as set forth above
and elsewhere herein.

[00010] The sulfate content can be between about 20% w/w and 60% w/w, about 30% w/w and
55% w/w, or about 32% w/w and 52% w/w. The total carbohydrate content can be between about
27% w/w and 80% w/w. The total fucose content as a percentage of the total carbohydrate content
can be at least about 30% w/w, 50% w/w, 70% w/w, 80% w/w, 90% w/w or 95% w/w. The total
galactose content as a percentage of the total carbohydrate content can be below about 60% w/w,
or can be between about 2% w/w and 20% w/w, or can be below about 10% w/w. The total of
glucuronic acid, mannose, rhamnose and xylose content as a percentage of the total carbohydrate

content can be below about 30% w/w.
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[00011] The high-molecular-weight fucans when dissolved in water at a concentration of 50
mg/mL has a viscosity of can be between about 4 cP and 50 cP; between about 10 cP and 40 cP;
or between about 15 cP and 30 cP. The high-molecular-weight fucans can be a white solid, and
when dissolved in water at a concentration from 1 mg/mL through 100 mg/mL forms a solution
that can be one of clear-colorless. The fucan can comprise less than about 5% w/w or 2% w/w
acetyl content. The fucan can comprise an acetyl content of substantially 0% w/w when measured
by 2D 'H-'*C heteronuclear multiple quantum coherence at 70 °C with solvent signal suppression
on a 600 MHz spectrometer equipped with 5-mm cold probe, in the range from 10-30 ppm in the
carbon dimension, in 8 increments of 256-512 scans each.

[00012] Also included herein are methods, including methods that can comprise making or using
the high-molecular-weight fucans herein, including for treating fibrous adhesions. Further
included herein are medically acceptable fucan compositions that can comprise a therapeutically
effective amount of the high-molecular-weight fucans in a medically acceptable buffer or diluent.
Methods also include treating a condition or disease in an animal that can comprise selecting the
medically acceptable fucan compositions herein to treat the condition or disease and administering
a therapeutically effective amount comprising between about 0.5 mg/kg and 50 mg/kg; 0.04 mg/kg
and 25 mg/kg; 0.2 mg/kg and 10 mg/kg; 1 mg/kg and 5 mg/kg; 1.5 mg/kg and 3 mg/kg; 5 mg/kg
and 10 mg/kg.

[00013] The condition or disease can be a fibrous adhesion at a target site in the animal, and the
administering can comprise administering the therapeutically effective amount to the target site.
[00014] The medical compositions can be between about 0.02 mg/mL and 100 mg/mL of the high-
molecular-weight fucans, wherein the medical compositions is configured and composed to treat
a disease or condition in an animal. The medical compositions can also be between about 0.5
mg/mL and 5 mg/mL, or about 2.5 mg/mL, of the high-molecular-weight fucans.

[00015] The medical compositions can be a medical device including a liquid medical device. The
medical compositions can be pharmaceutical compositions, which can be liquid pharmaceutical
compositions.

[00016] The methods herein also include use of a dosage range comprising between about 0.01
mL/kg and 15 mL/kg; about 0.03 mL/kg and 4 mL/kg; about 0.06 mL/kg and 2 mL/kg; or, about

2 mL/kg and 4 mL/kg of the medical compositions to treat a disease or condition in an animal.
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[00017] The methods for treating fibrous adhesions in a patient can comprise administering the
medical compositions to a target site in the patient. The target site can be a surgical site and the
administering can be performed at least one of a) after opening a surgical wound at the surgical
site, b) during surgery, and c) after closing the surgical wound. The administering can be
performed after surgery and before closing the surgical wound. The administering can take less
than 3 minutes, 2 minutes or 1 minute. The target site can be at least one of a lesion, abrasion and
injury site. The target site can be at least one of a pelvic cavity, an abdominal cavity, a dorsal
cavity, a cranial cavity, a spinal cavity, a ventral cavity, a thoracic cavity, a pleural cavity, a
pericardial cavity, skin, a joint, a muscle, a tendon and a ligament.
[00018] In further embodiments, the methods herein include methods for obtaining a high-
molecular-weight fucans. Such methods can comprise:
providing in a starting solution a starting fucan compositions having a broad molecular
weight distribution comprising a desired high-molecular-weight fucans segment;
subjecting the starting solution to a first tangential flow filtration across a first higher
molecular weight cutoff tangential flow filtration filter to produce a first permeate fucan
compositions; and
subjecting the first permeate fucan compositions to a second tangential flow filtration across
a second lower molecular weight cutoff tangential flow filtration filter to produce a second
retentate fucan compositions consisting essentially of the desired high-molecular-weight
fucans.
[00019] The methods further can comprise collecting the second retentate fucan compositions
consisting essentially of the desired high-molecular-weight fucans, and the first higher molecular
weight cutoft tangential flow filtration filter has a higher molecular weight cutoff of can be
between about 50 kDa and about 1000 kDa and the second lower molecular weight cutoff
tangential flow filtration filter has a lower molecular weight cutoff of can be between about 30
kDa and about 100 kDa. The higher molecular weight cutoff can be about 300 kDa and the lower
molecular weight cutoff can be about 100 kDa.
[00020] Methods for obtaining a high-molecular-weight fucans can comprise:
providing a starting fucan compositions having a broad molecular weight distribution

comprising a desired high-molecular-weight fucans segment in a starting solution;
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subjecting the starting solution to tangential flow filtration across a first lower molecular
weight cutoft tangential flow filtration filter to produce a first retentate fucan compositions;
and
subjecting the first retentate fucan compositions to tangential flow filtration across a second
higher molecular weight cutoff tangential flow filtration filter to produce a second permeate
fucan compositions consisting essentially of the desired high-molecular-weight fucans.
[00021] The methods further can comprise collecting the second permeate fucan compositions
consisting essentially of the desired high-molecular-weight fucans. The first tangential flow
filtration can comprise diafiltering the starting solution across the first lower molecular weight
cutoff tangential flow filtration filter. The second tangential flow filtration can comprise
diafiltering the first retentate fucan compositions across the second higher molecular weight cutoff
tangential flow filtration filter. The first lower molecular weight cutoff tangential flow filtration
filter has a lower molecular weight cutoff of can be between about 30 kDa and about 100 kDa and
the second higher molecular weight cutoff tangential flow filtration filter has a higher molecular
weight cutoff of can be between about 50 kDa and about 1000 kDa. The lower molecular weight
cutoff can be about 100 kDa and the higher molecular weight cutoff can be about 300 kDa.
[00022] Methods for obtaining a high-molecular-weight fucans can comprise:
providing a starting fucan compositions having a broad molecular weight distribution
comprising a desired high-molecular-weight fucans segment in a starting solution, the
starting fucan compositions can comprise low atomic weight cations ionically bound to the
sulfate groups on fucan in the compositions; and
subjecting the starting solution to tangential flow filtration against a cationic additive
solution can comprise a cationic additive having a greater molecular weight than the low
atomic weight cations to produce a retentate fucan compositions consisting essentially of
the desired high-molecular-weight fucans.
[00023] The methods further can comprise collecting the retentate fucan compositions consisting
essentially of the desired high-molecular-weight fucans. The low atomic weight cations comprise
at least one of an alkali metal, an alkaline earth metal, aluminum and ammonium. The cationic
additive can comprise at least one of choline, polyvinylpyrrolidone, taurine, polyamine, chitosan,

histone, and collagen. The methods further can comprise adding to the starting solution the



WO 2020/019078 PCT/CA2019/051027

cationic additive before subjecting the starting solution to tangential flow filtration. The tangential
flow filtration can comprise diafiltering the starting solution against the cationic additive solution.
The methods still further can comprise removing the cationic additive by diafiltering the retentate
fucan compositions against a salt solution over a second tangential flow filtration filter having a
molecular weight cutoft that can be lower than a molecular weight cutoff of the first tangential
flow filtration filter.
[00024] The salt solution can comprise a chloride, bromide, iodide, fluoride, sulfate, sulfite,
carbonate, bicarbonate, phosphate, nitrate, nitrite, acetate, citrate, silicate and/or cyanide of an
alkali metal, alkaline earth metal, aluminum and/or ammonium. The methods can also comprise
removing salt by diafiltering the retentate fucan compositions against a low-ionic strength solution.
[00025] Methods for obtaining a high-molecular-weight fucans can comprise:
providing a centrifuge container can comprise a bottom end and a top end and a permeable
barrier therebetween, the permeable barrier can comprise a gradient material therebetween;
placing a starting fucan compositions having a broad molecular weight distribution
comprising a desired high-molecular-weight fucans segment in the centrifuge container and
above the permeable barrier; and
centrifuging the centrifuge container for a period of time sufficient to produce a precipitate
consisting essentially of the desired high-molecular-weight fucans.
[00026] The methods further can comprise collecting the desired high-molecular-weight fucans
from the centrifuge container. The permeable barrier can comprise a single segment of gradient
material. The permeable barrier can comprise a plurality of segments of gradient material. The
gradient material can comprise at least one of sucrose, polysucrose, glycerol, sorbitol, CsCl,
Cs2S04, KBr, diatrizoate, Nycodenz® and iodixanol. The centrifugal force can be between about
10,000 gravities to about 1,000,000 gravities. The centrifugal force can be between 60,000
gravities to about 500,000 gravities.
[00027] Methods for obtaining a high-molecular-weight fucans can comprise:
providing a centrifuge container can comprise a bottom end and a top end,;
placing a starting fucan compositions in a starting solution, having a broad molecular weight
distribution comprising a desired high-molecular-weight fucans segment in the centrifuge

container; and
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centrifuging the centrifuge container for a period of time sufficient to produce a precipitate
consisting essentially of the desired high-molecular-weight fucans.
[00028] The methods further can comprise collecting the desired high-molecular-weight fucans as
a precipitate from the centrifuge container. The centrifugal force can be between about 60,000
gravities to about 1,000,000 gravities. The centrifugal force can be between 200,000 gravities to
about 500,000 gravities.
[00029] Methods for obtaining a high-molecular-weight fucans can comprise:
subjecting a starting fucan compositions having a broad molecular weight distribution
comprising a desired high-molecular-weight fucans segment to gel electrophoresis wherein
the starting fucan compositions can be displaced according to mass-to-charge ratio across
an electrophoresis gel;
selecting a portion of the electrophoresis gel consisting essentially of the desired high-
molecular-weight fucans; and
extracting the desired high-molecular-weight fucans from the selected portion of the
electrophoresis gel.
[00030] The subjecting the starting fucan compositions to gel electrophoresis can comprise
applying a potential difference across the electrophoresis gel can be between about 10 Volt/cm
and 200 Volt/cm. The electrophoresis gel can comprise at least one of agarose, polyacrylamide,
polydimethylacrylamide and starch. The electrophoresis gel further can comprise at least one of
tris-acetate EDTA, tris-borate EDTA and phosphate buffered saline. Extracting the desired high-
molecular-weight fucans from the selected portion of the electrophoresis gel can comprise
agitating the selected portion of the electrophoresis gel in a solvent. The solvent can comprise at
least one of water, methanol, ethanol and isopropanol.
[00031] Methods for obtaining a high-molecular-weight fucans can comprise:
providing a starting fucan compositions having a broad molecular weight distribution
comprising a desired high-molecular-weight fucans segment, and an ion exchange
macroporous resin; and
subjecting the starting fucan compositions to ion exchange with the ion exchange
macroporous resin to obtain an ion exchange treated fucan compositions consisting

essentially of the desired high-molecular-weight fucans.
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[00032] The methods further can comprise collecting the desired high-molecular-weight fucans
from the ion exchange treated fucan compositions. Providing the starting fucan compositions
further can comprise desalting the starting fucan compositions before subjecting the starting fucan
compositions to ion exchange. A mass ratio of the starting fucan composition:ion exchange
macroporous resin can be between about 1:100 and about 10:1. The mass ratio can be between
about 1:10 and about 5:1. The starting fucan compositions can be subjected to ion exchange for a
period of can be between about 5 minutes and about 100 hours. The ion exchange macroporous
resin can comprise at least one of an anion exchange macroporous resin and a mixed charge
macroporous resin. The anion exchange macroporous resin can be a strong base macroporous
resin. The strong base macroporous resin can comprise quaternary amine groups. The anion
exchange macroporous resin can be a weak base macroporous resin. The weak base macroporous
resin can comprise at least one of primary, secondary or tertiary amine groups. The ion exchange
macroporous resin can comprise at least one of styrene, agarose, dextran, acrylate, methacrylate,
methyl methacrylate, butyl methacrylate, divinylbenzene, cellulose, silica, and ceramic. The ion
exchange macroporous resin has a pore size of can be between about 5 nm and about 1000 nm,
about 10 nm and about 100 nm, or about 15 nm and about 50 nm. The ion exchange macroporous
resin can have an exclusion limit of can be between about 50 kDa and about 50,000 kDa, about
1,000 kDa and about 9,000 kDa, or about 100 kDa and about 1,000 kDa. The starting fucan
compositions can be subjected to anion-exchange for a period of can be between about 5 minutes
and about 100 hours or between about 1 hour and about 30 hours.
[00033] Methods for obtaining a high-molecular-weight fucans can comprise:

providing a starting fucan compositions with a broad molecular weight distribution

comprising a desired high-molecular-weight fucans segment in a starting solution, and a gel

media;

subjecting the starting solution to preparative gel permeation chromatography, wherein the

starting fucan compositions can be displaced from a first input end to a second output end

across the gel media according to molecular weight; and

collecting from the second output end at least one aliquot consisting essentially of the

desired high-molecular-weight fucans segment.
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[00034] The methods further can comprise collecting multiple aliquots and combining the
aliquots. The gel media can be contained in a column. The gel media can comprise at least one
of polyhydroxymethacrylate, sulfonated styrene-divinylbenzene, silica, a hydrophilic bonded
phase or polymer, polystyrene, divinylbenzene, methacrylate, methyl methacrylate, butyl
methacrylate, cellulose, ceramic, agarose and dextran. The gel media has a pore size of can be
between about 3 nm and about 3000 nm, 3 nm and about 3000 nm, about 5 nm and about 10,000
nm, about 10 nm and about 100 nm, about 50 nm and about 500 nm, about 200 nm and about 2,000
nm, or about 500 nm and about 5,000 nm. The gel media has an exclusion limit of can be between
about 100 Da and about 100,000 kDa, about 100 kDa and about 30,000 kDa, about 1,000 kDa and
about 100,000 kDa, about 1,000 kDa and about 10,000 kDa, or about 5,000 kDa and about 50,000
kDa.

[00035] These and other aspects, features and embodiments are set forth within this application,
including the following Detailed Description and attached drawings. Unless expressly stated
otherwise, all embodiments, aspects, features, etc., can be mixed and matched, combined and

permuted in any desired manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[00036] FIG. 1 schematically depicts an exemplary two-filter system for the segmentation of a
starting fucan composition on the basis of molecular weight using sequential tangential flow
filtration, the starting fucan having a broad molecular weight distribution.

[00037] FIG. 2 schematically depicts an exemplary further embodiment of a two-filter system for
the segmentation of a starting fucan composition on the basis of molecular weight using sequential
tangential flow filtration, the starting fucan having a broad molecular weight distribution.

[00038] FIG. 3 schematically depicts an exemplary system for obtaining a desired high-molecular-
weight fucan from a starting fucan composition using cation-augmented tangential flow filtration,
the starting fucan having a broad molecular weight distribution.

[00039] FIG. 4 schematically depicts an exemplary system for centrifugally precipitating a high-
molecular-weight fucan from a starting fucan composition using a multi-segment barrier of

gradient material, the starting fucan having a broad molecular weight distribution.
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[00040] FIG. S schematically depicts an exemplary system for centrifugally precipitating a high-
molecular-weight fucan from a starting fucan composition using a single segment barrier, the
starting fucan having a broad molecular weight distribution.

[00041] FIG. 6 schematically depicts an exemplary system for obtaining a high-molecular-weight
fucan from a starting fucan composition by gel electrophoresis-extraction, the starting fucan
having a broad molecular weight distribution.

[00042] FIG. 7 schematically depicts an exemplary system for obtaining a high-molecular-weight
fucan from a starting fucan composition by dialysis, the starting fucan having a broad molecular
weight distribution.

[00043] FIG. 8 schematically depicts an exemplary system for obtaining a desired high-molecular-
weight fucan from a starting fucan composition using ion adsorption, the starting fucan having a
broad molecular weight distribution.

[00044] FIG 9A depicts NMR results demonstrating that certain fucans treated according to
methods herein undergo structural changes to the fucans.

[00045] FIG. 9B depicts 2-D NMR results demonstrating that certain fucans treated according to
methods herein undergo chemical structural changes to the fucans.

[00046] FIG. 10 shows an exemplary system for the centrifugal precipitation of a high-molecular-
weight fucan from a starting fucan composition using a multi-segment sucrose barrier, the starting
fucan having a broad molecular weight distribution.

[00047] The drawings present exemplary embodiments of the present disclosure. The drawings
are not necessarily to scale and certain features may be exaggerated or otherwise represented in a
manner to help illustrate and explain the present systems, methods, etc. Actual embodiments of
the systems, methods, etc., herein may include further features or steps not shown in the drawings.
The exemplifications set out herein illustrate embodiments of the systems, methods, etc., in one or
more forms, and such exemplifications are not to be construed as limiting the scope of the
disclosure in any manner. The embodiments herein are not exhaustive and do not limit the

disclosure to the precise form disclosed, for example in the following detailed description.

DETAILED DESCRIPTION
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[00048] The current compositions, systems, methods, etc., presented herein comprise high-
molecular-weight fucans. The present compositions can be effective for medical treatments, post-
surgical treatments, disease inhibition, etc. In some embodiments, the fucan is fucoidan. The
present high-molecular-weight fucans can themselves be, or can be included on or in, medical
devices, medical materials, combination products or in pharmaceutically acceptable,
therapeutically and/or medically effective compositions.

[00049] The following paragraphs turn to a brief discussion of some of the methodologies that can
be used to create the high-molecular-weight fucans and compositions herein from starting fucans
and compositions via various methods that can be performed using any suitable reaction mixture

such as solutions, suspensions, solids, gels or other modalities depending on the chosen method(s).

Compositions

[00050] The current compositions, systems, etc.,, presented herein provide, in certain
embodiments, fucans and medically acceptable high-molecular-weight fucans and compositions
comprising therapeutically effective amounts of high-molecular-weight fucans for the treatment
of fibrous adhesions, such as surgical adhesions, arthritis, psoriasis or other diseases as desired.
[00051] The high-molecular-weight fucans presented herein may be used for a plurality of
applications, including the inhibition, prevention, removal, reduction, or other treatment of fibrous
adhesions and other targets and other diseases and/or conditions. Treatment includes that the high-
molecular-weight fucans reduce or prevent the development of a target disease or other condition,
such as reducing or preventing the formation of fibrous adhesions at a target site, formation of
fibrous adhesions at a target site, which is typically a selected target site identified by a surgeon or
other practitioner as comprising or reasonably susceptible to having fibrous adhesions (or other
diseases or conditions), and also includes elimination of existing diseases or other conditions,
including for example the elimination of already-existing fibrous adhesions. For such inhibition,
prevention, removal, reduction, or other treatment, the high-molecular-weight fucan is typically
provided in a medically acceptable medical device, combination product, or pharmaceutically
effective composition that contains additional components such as binders, adjuvants, excipients,

etc., as well as, if desired, additional medically active substances such as secondary drugs that are
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contained within the composition but not attached to the fucan, and/or that can be attached to the
fucan.

[00052] The molecular weight distribution of the high-molecular-weight fucans may be measured
using any desired, appropriate measurement system. Different systems can yield different readings
or results from different compositions having essentially the same make-up, or even from the same
batch when measured differently. One suitable measurement system is an aqueous gel permeation
chromatography set up consisting essentially of one 300 mm analytical gel permeation
chromatography column with a 7.8 mm inner diameter packed with hydroxylated
polymethacrylate-based gel, having an effective molecular weight range of between about 50 kDa
and about 5,000 kDa, one 300 mm analytical gel permeation chromatography column with a 7.8
mm inner diameter packed with hydroxylated polymethacrylate-based gel, having an effective
molecular weight range of between about 1 kDa and about 6,000 kDa and one 40 mm guard column
with a 6 mm inner diameter packed with hydroxylated polymethacrylate-based gel, the two
analytical gel permeation chromatography columns and the one guard column contained in a
column compartment at about 30 °C, a refractive index detector at about 30 °C, 0.1M sodium nitrate
mobile phase run at 0.6 mL/min, and quantification against a peak molecular weight standard curve
consisting essentially of a first dextran standard with a peak molecular weight of about 2,200 kDa,
a second dextran standard with a peak molecular weight of between about 720 kDa and about 760
kDa, a third dextran standard with a peak molecular weight between about 470 kDa and about 510
kDa, a fourth dextran standard with a peak molecular weight between about 370 kDa and about
410 kDa, a fifth dextran standard with a peak molecular weight between about 180 kDa and about
220 kDa, and a sixth dextran standard with a peak molecular weight between about 40 kDa and 55
kDa. The peak molecular weight standard curve may further comprise a dextran standard with a
peak molecular weight between 3 kDa and 5 kDa.

[00053] The high-molecular-weight fucans herein can have a weight average molecular weight
over 100kDa and comprise about 50% w/w or more of their molecular weight distribution above
100kDa. Such high-molecular-weight fucans show greater efficacy in the inhibition, prevention,
removal, reduction, and/or other treatment of fibrous adhesions than fucans with weight average
molecular weight below 100kDa and comprising less than about 50% of their molecular weight

distribution above 100kDa at the same dose. High-molecular-weight fucans with weight average
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molecular weight above 300 kDa, comprising about 70% or more of their molecular weight
distribution above 100kDa show even greater efficacy in the inhibition, prevention, removal,
reduction, and/or other treatment of fibrous adhesions at the same dose.

[00054] In some embodiments, high-molecular-weight fucans herein are configured for use in
inhibition, prevention, removal, reduction, or other treatment of fibrous adhesions that result in
greater than about 65%, 70%, 80%, 90%, 95%, or 99% efficacious prevention, inhibition or other
treatment of post-surgical adhesions. Such high-molecular-weight fucans can also be configured
for such treatment of other targets.

[00055] The high-molecular-weight fucans herein may comprise a molecular weight distribution
in which more than about 60%, 70%, 75%, 80%, 90%, 95 or 99% w/w of the fucan has a molecular
weight above 100kDa.

[00056] In other embodiments, the high-molecular-weight fucans herein may comprise a weight
average molecular weight between about 100 kDa and 10,000 kDa, between about 140 kDa or 200
kDa and 9,000 kDa, between about 350 kDa or 370 kDa and 8,000 kDa, between about 450 kDa
and 7,000 kDa, between about 580 kDa and 5,300 kDa or 6,000 kDa, between about 580 kDa or
590 kDa and 5,500 kDa, between about 400 kDa and 2,800 kDa or between about 800 kDa or 860
kDa and about 2,000 kDa for example about 850 kDa, about 930 kDa, about 1,100 kDa, about
1,200 kDa, about 1,300 kDa, about 1,600 kDa and about 1,800 kDa.

[00057] In yet other embodiments, the high-molecular-weight fucans herein may comprise a peak
molecular weight between about 60 kDa or 70 kDa and 7,000 kDa, between about 100 kDa or 140
kDa and 6000 kDa, between about 200 kDa or 230 kDa and 5000 kDa, between about 250 kDa
and 4000 kDa, between about 350 kDa and 3000 kDa, between about 500 kDa and 2000 kDa, or
between about 400 kDa and about 1000 kDa, for example, about 450 kDa, 500 kDa, 550 kDa, 600
kDa, 650 kDa, 700 kDa and 750 kDa.

[00058] In yet other embodiments, the high-molecular-weight fucans herein may comprise a
number average molecular weight between about 50 kDa and 3,000 kDa, between about 100 kDa
and 2,000 kDa, between about 200 kDa and 1,500 kDa, between about 300 kDa and 2,000 kDa,
between about 400 kDa and 1,000 kDa, or between about 250 kDa and about 600 kDa, for example,
about 300 kDa, 350 kDa, 400 kDa, 450 kDa, 500 kDa and 550 kDa.
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[00059] In yet other embodiments, the high-molecular-weight fucans herein may comprise a
molecular weight distribution in which more than about 55% w/w or 60% w/w of the fucan may
have a molecular weight above 200 kDa, or more than about 70% w/w or 71% w/w of the fucan
may have a molecular weight above 200 kDa. In yet other embodiments, the high-molecular-
weight fucans herein may comprise a molecular weight distribution in which more than 22% w/w
or 30% w/w of the fucan may have a molecular weight above 500 kDa, or more than 50% w/w or
54% w/w of the fucan may have a molecular weight above 500 kDa.

[00060] In yet other embodiments, the high-molecular-weight fucans herein may comprise a
molecular weight distribution in which less than about 10% w/w of the fucan has a molecular
weight below 50 kDa, or less than about 5% w/w of the fucan has a molecular weight below 50
kDa, or less than about 2% w/w of the fucan has a molecular weight below 50 kDa.

[00061] In yet other embodiments, the high-molecular-weight fucans herein may comprise a
molecular weight distribution in which less than about 5% w/w of the fucan has a molecular weight
below 10 kDa, or less than about 2% w/w of the fucan has a molecular weight below 10 kDa.
[00062] In yet other embodiments, the high-molecular-weight fucans herein may comprise a
molecular weight distribution in which less than about 5% w/w of the fucan has a molecular weight
below 5 kDa, or less than about 2% w/w of the fucan has a molecular weight below 5 kDa.
[00063] In yet another aspect, the high-molecular-weight fucans herein may comprise a molecular
weight distribution in which between 61% w/w and 80% w/w or 85% w/w of the fucan has a
molecular weight between 200 kDa and 1600 kDa. More particularly, more than 70% w/w of the
fucan may have a molecular weight above 200 kDa, and more than 30% of the fucan may have a
molecular weight above 500 kDa.

[00064] In yet another aspect, the high-molecular-weight fucans herein may comprise a molecular
weight distribution in which more than about 20% w/w, 40% w/w or 60% w/w of the fucan has a
molecular weight above 1600 kDa. More particularly, more than about 70% w/w of the fucan may
have a molecular weight above 200 kDa, or more than about 80% w/w of the fucan may have a
molecular weight above 200 kDa.

[00065] The high-molecular-weight fucans herein may have a sulfation level of between about
14% w/w and 70% w/w, between about 20% w/w and 60% w/w, between about 30% w/w and

55% w/w, or between about 32% w/w or 35% w/w and 52% w/w.
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[00066] The high-molecular-weight fucans herein may have a molar ratio of total fucose:total
sulfate of between 1:0.5 and 1:4, between about 1:0.8 and 1:3.5, between about 1:1 and 1:2.5,
between about 1:1.2 and 1:2.0, or between about 1:1.5 and 1:3.

[00067] The high-molecular-weight fucans herein may have a molar ratio of total fucose and
galactose:total sulfate of between about 1:0.5 and 1:4, between about 1:0.8 and 1:3.5, between
about 1:1 and 1:2.5, between about 1:1.2 and 1:2.0, or between about 1:1.5 and 1:3.

[00068] The high-molecular-weight fucans herein may have a total carbohydrate content of
between 27% w/w and 80% w/w, between about 30% w/w and 70% w/w, between about 40% w/w
and 90% w/w, or between about 50% w/w and 96% w/w.

[00069] The high-molecular-weight fucans herein may have a fucose content as a percentage of
total carbohydrate of between about 30% w/w and 100% w/w, between about 40% w/w and 95%
w/w, between about 50% w/w and 90% w/w, between about 80% w/w and 100% w/w, or between
about 90% w/w and 100% w/w.

[00070] The high-molecular-weight fucans herein may have a galactose content as a percentage
of total carbohydrate of between about 0% w/w and 60% w/w, between about 3% w/w and 30%
w/w, between about 2% w/w and 20% w/w or between about 5% w/w and 10% w/w.

[00071] The high-molecular-weight fucans herein may have a glucuronic acid content as a
percentage of total carbohydrate content between about 0% w/w and 10% w/w, a mannose content
as a percentage of total carbohydrate content between about 0% w/w and 7% w/w, a rhamnose
content as a percentage of total carbohydrate content between 0% w/w and 4% w/w, and a xylose
content as a percentage of total carbohydrate content between 0% w/w and 20% w/w. The high-
molecular-weight fucans herein may have a total of glucuronic acid, mannose, rhamnose, glucose
and xylose content as a percentage of the total carbohydrate content below about 30% w/w or
below about 12% w/w.

[00072] In some embodiments, the high-molecular-weight fucans herein, when dissolved at a
concentration of about 50 mg/mL in water, have a viscosity of between about 4 cP and about 50
cP, between about 5 cP and about 40 cP, between about 10 cP and about 30 cP, about 15 cP, about
20 cP and about 25 cP. In certain embodiments, the high-molecular-weight fucans herein, when
dissolved in water at 1 mg/mL through 100 mg/mL form a solution that is one of clear and

colorless, clear and light yellow or clear and light brown.
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[00073] In certain embodiments, the high-molecular-weight fucans herein can have an acetyl
content of less than about 5% w/w, less than about 2% w/w, and about 0% w/w. In some
embodiments, the high-molecular-weight fucans herein comprise substantially 0% w/w acetyl
content when measured by 2D 'H-13C heteronuclear multiple quantum coherence at 70 °C with
solvent signal suppression on a 600 MHz spectrometer equipped with 5-mm cold probe, in the

range from 10-30 ppm in the carbon dimension, in 8 increments of 256-512 scans each.

Methods

[00074] Methods, systems, etc., are presented for obtaining high-molecular-weight fucans
obtained from a starting fucan composition, such as a feedstock fucan composition, having a broad
molecular weight distribution (a broad molecular weight distribution starting fucan) that
encompasses and extends beyond the desired high-molecular-weight segment, the desired high-
molecular-weight segment being a portion of the broad molecular weight distribution wherein a
quantity of the broad molecular weight distribution at the low molecular weight end has been
eliminated, suppressed or otherwise attenuated. At least one of these methods may be used in the
preparation of high-molecular-weight fucans, for example, comprising more than about 60%, 70%,
80%, 90% or 95% w/w of their molecular weight distribution above 100kDa. In some
embodiments, the current disclosure presents high-molecular-weight fucans that are suitable for

medical and surgical applications, for example, the prevention of surgical adhesions.

Tangential flow filtration

[00075] Some of the methods discussed herein utilize tangential flow filtration (TFF). Consistent
with typical identification of tangential flow filtration (TFF) filters, the nominal molecular weight
cut-oft (MW CO) value for a given TFF filter will selectively retain on its retentate side a solution
containing molecules that did not cross the filter barrier and thus generally have molecular weights
and/or sizes greater than the molecular weight of molecules that do cross/permeate the barrier to
the permeate side. Thus, molecular weight cut-off values for TFF filters are typically not absolute
for any given polymer or nominal cut-off value: a given TFF filter will pass or retain some

molecules both above and below the nominal molecular weight cut-off. The actual cut-
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oft/selectively values and effects of a nominal TFF filter for a particular polymer can be routinely
determined for the particular polymer.

[00076] A number of factors can affect the permeation behavior of the TFF filters. These factors
may be dependent on the TFF filters themselves or dependent on an attribute of the target
polymers, for example the folding behavior and folded structure of the target polymer can affect
the behavior of the target polymer in crossing/not-crossing the TFF filter's MWCO barrier.
Regarding the TFF filters themselves, as is known, a number of factors can affect the permeation
behavior of the TFF filters. For example, manufacturing methods can cause a variety of hole sizes
within the specific TFF filter, which variety can include holes both larger and smaller than the
nominal MWCO. Thus, a TFF filter having a nominal molecular weight cut-off value will
substantially pass/retain molecules at the nominal molecular weight cut-oft value, but can also

pass/retain some molecules below and/or above such value.

Gel permeation chromatography

[00077] Gel permeation chromatography was employed to evaluate the molecular weight
distributions obtained for the experimental examples. There are a large number of different
parameters, columns and standards available for use in gel permeation chromatography, resulting
in a variety of instrumentation set-ups available for the analysis of molecular weight. For molecular
weight determinations herein, the GPC were conducted using the following parameters: The
mobile phase was 0.1M sodium nitrate run at 0.6 mL/min. The column compartment and detector
were at 30 °C. A Waters 2414 refractive index detector was used for detection.

[00078] Suitable GPC columns include GPC columns compatible with aqueous solvents, for
example columns packed with at least one of sulfonated styrene-divinylbenzene, NH-
functionalized acrylate copolymer network, modified silica and hydroxylated polymethacrylate-
based gel. For the analyses herein, three columns were used in series, comprising one 40 mm long
guard column with an inner diameter (ID) of 6 mm packed with 6 um particle size hydroxylated
polymethacrylate-based gel, followed by a first 300 mm analytical GPC column with a 7.8 mm ID
packed with 12 um particle size hydroxylated polymethacrylate-based gel that has an exclusion
limit of about 7,000 kDa and an effective molecular weight range of between about 50 kDa and

about 5,000 kDa, followed by a second 300 mm analytical GPC column with a 7.8 mm ID packed
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with 10 um particle size hydroxylated polymethacrylate-based gel that has an exclusion limit of
about 7,000 kDa and an effective molecular weight range of between about 1 kDa and about 6,000
kDa. The total effective molecular weight range of the column set up was between about 1 kDa
and about 6,000 kDa. An example of this column set up can be Ultrahydrogel® guard-
Ultrahydrogel® 2000-Ultrahydrogel® Linear columns connected in series.

[00079] Samples run were quantified against a standard curve comprising of traceable standards
from the American Polymer Standards Corporation: DXT3755K (peak molecular weight=2164
kDa), DXT820K (peak molecular weight=745 kDa), DXT760K (peak molecular weight=621
kDa), DXT670K (peak molecular weight=401 kDa), DXTS530K (peak molecular weight=490
kDa), DXTS00K (peak molecular weight=390 kDa), DXT270K (peak molecular weight=196
kDa), DXT225K (peak molecular weight=213 kDa), DXT150K (peak molecular weight=124
kDa), DXT55K (peak molecular weight=50 kDa), DXTS50K (peak molecular weight=44 kDa) and
DXTS5K (peak molecular weight=4 kDa), the peak molecular weights of these standards being
between about 4 kDa and about 2,200 kDa. The standard curve used may, for example, include
Dextran 3755 kDa, at least one of Dextran 50 kDa and Dextran 55 kDa, and between 3 to 6
additional traceable standards discussed herein, the calibration points being the peak molecular
weights of the calibrants used. An example calibration curve may consist of DXT3755K, DXT
820K, DXT530K, DXT500K, DXT225K and DXTS5K. The columns used herein had a total
effective molecular weight range that encompassed and extended beyond the peak molecular
weight range of the standards used for quantification of the fucans.

[00080] A molecular weight stated for a fucan/fucoidan polymer herein is a value of molecular
weight about which there will always be a distribution of molecules of higher and lower molecular
weights, increasing or decreasing in amount or percentage as the molecular weight increases or
decreases away from the specified molecular weight. The distribution may, but is not required to,
have a generally Gaussian or distorted Gaussian shape.

[00081] Results in the tables herein contain abbreviations used for certain characteristics of a
molecular weight distribution. Gel permeation chromatography is denoted by GPC, peak retention
time is denoted by PRT, peak molecular weight is denoted by PMW, weight average molecular
weight is denoted by WAMW, number average molecular weight is denoted by NAMW,
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percentage distribution is denoted by % dist., molecular weight is denoted by MW, polydispersity
index is denoted by PDI and molecular weight cutoff is denoted by MWCO.
[00082] The following paragraphs turn to a brief general discussion of some methodologies that

can be used to create the high-molecular-weight fucans herein.

Sequential tangential flow filtration segmentation

[00083] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan composition by a sequential TFF segmentation method. The methods
can comprise: providing a starting fucan composition comprising the desired molecular weight
segment, for example a high-molecular-weight segment, the starting fucan composition having a
starting broad molecular weight distribution; subjecting the starting fucan composition to
tangential flow filtration across a first, higher MWCO tangential flow filtration filter having an
average molecular weight cutoff within the starting molecular weight distribution; collecting from
the first TFF filter a first permeate fucan composition comprising a reduced proportion of high-
molecular-weight fucans compared with the starting fucan composition; subjecting the first
permeate fucan composition to tangential flow filtration across a second, lower MWCO tangential
flow filtration filter having a lower average molecular weight cutoff within the starting molecular
weight distribution than the first TFF filter; and, collecting from the second TFF filter a fucan with
the desired molecular weight segment in the retentate fucan composition.

[00084] The methods can comprise further steps as desired, for example pre-filtering the starting
fucan composition through a pre-filter capable of filtering out particulates or moieties greater than
a desired size, or other unwanted materials. Passing the starting fucan composition over the first
TFF filter may comprise passing the starting fucan composition over the TFF filter while applying
pressure to the starting fucan composition. Passing the permeate fucan composition of the first
TFF filter over the second TFF filter may comprise passing the permeate fucan composition of the
first TFF filter over the second TFF filter while applying pressure to the permeate fucan
composition of the first TFF filter.

[00085] Passing the starting fucan composition over the first TFF filter may comprise recirculating
the retentate fucan composition of the first TFF filter over the first TFF filter. Recirculating the

retentate fucan composition of the first TFF filter over the first TFF filter may comprise diafiltering
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the retentate fucan composition over the first TFF filter. Recirculating the retentate fucan
composition of the first TFF filter over the first TFF filter may comprise determining a weight
average molecular weight of the permeate fucan composition of the first TFF filter. Recirculating
the retentate fucan composition of the first TFF filter over the first TFF filter may comprise
recirculating the retentate fucan composition of the first TFF filter over the first TFF filter until
the weight average molecular weight of fucan in the permeate fucan composition of the first TFF
filter has a predetermined desired value.

[00086] Passing a permeate fucan composition from the first TFF filter over the second TFF filter
may comprise recirculating the permeate fucan composition over the second TFF filter.
Recirculating the permeate fucan composition over the second TFF filter may comprise diafiltering
the permeate fucan composition over the second TFF filter. Recirculating the permeate fucan
composition over the second TFF filter may comprise determining a weight average molecular
weight of a retentate fucan composition of the second TFF filter. Recirculating the permeate fucan
composition over the second TFF filter may comprise recirculating the fucan over the second TFF
filter until the weight average molecular weight of the retentate fucan composition of the second
TFF filter has a predetermined desired value.

[00087] FIG. 1 shows schematically an exemplary molecular weight-based segmentation system
(higher-to-lower) 100 comprising two different, higher and lower, molecular weight cut-off
(MWCO) TFF filters, which in the embodiment shown are provided as higher molecular weight
cut-off TFF filter 110 and lower molecular weight cut-off TFF filter 120; the TFF filters can be
provided in any acceptable format, the current examples use cassettes. Higher molecular weight
cut-off TFF filter 110 has a MWCO that is greater than the MWCO of lower molecular weight
cut-oft TFF filter 120. By way of example, higher molecular weight cut-off TFF filter 110 may
have a MWCO of 30 kiloDalton (kDa), 50 kDa, 70 kDa, 100 kDa, 300 kDa and 1000 kDa, while
the MWCO of lower molecular weight cut-off TFF filter 120 may be, for example, 5 kDa, 10 kDa,
30 kDa, 50 kDa and 100 kDa. By way of example, selecting a combination of a higher molecular
weight cut-off TFF filter and a lower molecular weight cut-off TFF filter, molecular weight based
segmentation system (higher-to-lower) 100 can be used to obtain a molecular weight segment
between molecular weight cut-off TFF filters of 5-30 kDa, 10-30 kDa, 5-50 kDa, 10-50 kDa, 30-
50 kDa, 10-70 kDa, 30-70 kDa, 50-70 kDa, 5-100 kDa, 10-100 kDa, 30-100 kDa, 50-100 kDa, 70-
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100 kDa, 5-300 kDa, 10-300 kDa, 30-300 kDa, 50-300 kDa, 70-300 kDa and 100-300 kDa. In
some embodiments, the molecular weight segment can be a high-molecular-weight segment.
[00088] A starting fucan composition is supplied as a solution via input supply line 102 to higher
MWCO subsystem fucan container 116. The starting fucan may be present in a suitable solvent at
a concentration between 0.1% w/v and 30% w/v, such as between 1% w/v and 10% w/v, for
example, at 5% w/v. The starting fucan in a suitable solvent may be pre-filtered through pre-filter
104 to remove undesired particulate matter. The solution containing the starting fucan composition
may comprise further non-fucan components such as desired bufters, diluents, etc., as desired, for
example for other fucan processing steps or downstream uses of the fucan. The gauge (effective
hole size) of the pre-filter will typically be greater than the largest polymer molecules to be isolated
by means of the molecular weight based segmentation system (higher-to-lower) 100.

[00089] Higher MWCO subsystem pump 114 pumps a solution containing the starting fucan
composition to higher molecular weight cut-off TFF filter 110 of higher MWCO TFF subsystem
130 via higher MWCO TFF filter supply line 112. Higher molecular weight cut-off TFF filter 110
is typically supplied as a cassette designed to allow an input fluid to pass over its filter on its
retentate side. The format of the molecular weight cutoff filter may be without limitation a plate
and frame system; a spiral wound cartridge system; a hollow fiber system; a flow cell system; and
centrifugal filter system. The permeate exits via higher MWCO subsystem permeate output line
119 and the treated input fluid, i.e., retentate fluid, leaves as retentate via higher MWCO subsystem
retentate return line 118. Higher MW CO subsystem pump 114 provides a level of pressure over
higher molecular weight cut-off TFF filter 110 between its retentate and permeate sides. In FIG.
1, the retentate fluid from higher molecular weight cut-off TFF filter 110 is returned to higher
MWCO subsystem fucan container 116 via higher MWCO subsystem retentate return line 118,
while permeate fluid is produced via higher MWCO subsystem permeate output line 119 for use
outside of the higher MWCO TFF subsystem 130. While higher MWCO subsystem pump 114
recirculates the prefiltered fucan and retentate over higher molecular weight cut-off TFF filter 110,
solvent may be supplied from higher MWCO subsystem solvent container 117 via higher MWCO
subsystem solvent supply line 115, for example to replenish solvent lost via the permeate and/or
to ensure that a predetermined number of diavolumes of input starting fucan and solvent are

circulated over the higher molecular weight cut-oft TFF filter 110.
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[00090] Higher-to-lower MWCO inter-subsystem valve 113 may be shut off (closed) during the
above processing, and permeate fluid from higher molecular weight cut-off TFF filter 110 of
higher MWCO TFF subsystem 130 can be collected into a container (not shown) for storage or
other use before being supplied to lower MWCO subsystem fucan container 126 of lower MWCO
TFF subsystem 140. The starting fucan composition can be cycled as many times as desired
through higher MWCO TFF subsystem 130.

[00091] The collected permeate from higher MWCO TFF subsystem 130 may then be supplied to
lower MW CO subsystem fucan container 126 of lower MWCO TFF subsystem 140 via a higher
MWCO subsystem permeate output line 119. In other embodiments, the collected permeate may
be transferred in a container (not shown) to lower MWCO subsystem fucan container 126. In yet
other embodiments of the system, the higher-to-lower MWCO inter-subsystem valve 113 may be
maintained open and the permeate of higher molecular weight cut-off TFF filter 110 may be
supplied via higher MWCO subsystem permeate output line 119 on a continuous basis to lower
MWCO subsystem fucan container 126. The distribution of higher molecular weight molecules in
the permeate of higher molecular weight cut-off TFF filter 110 is attenuated or suppressed
compared with the distribution of higher molecular weight molecules in the starting fucan
composition.

[00092] The permeate supplied to lower MWCO TFF subsystem 140 is filtered in a similar way
over lower molecular weight cut-off TFF filter 120 as discussed above for higher molecular weight
cut-off TFF filter 110. That is, after the permeate from higher MWCO TFF subsystem 130 is
supplied to lower MWCO subsystem fucan container 126, lower MWCO subsystem pump 124
pumps it to lower molecular weight cut-off TFF filter 120 of lower MWCO TFF subsystem 140
via lower MWCO TFF filter supply line 122. Lower MWCO subsystem pump 124 maintains a
level of pressure over lower molecular weight cut-off TFF filter 120 between its retentate and
permeate sides. In FIG. 1, the retentate of lower molecular weight cut-off TFF filter 120 is returned
to lower MWCO subsystem fucan container 126 via lower MWCO subsystem retentate return line
128, while a permeate is produced via lower MWCO subsystem permeate output line 129 for
further use or discarding outside lower MWCO TFF subsystem 140. If the lower MWCO
subsystem pump 124 recirculates the permeate from higher molecular weight cut-off TFF filter

110 and retentate from lower molecular weight cut-off TFF filter 120 to pass again over lower
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molecular weight cut-off TFF filter 120 (as with the higher molecular weight cut-off filtration
filter, this recirculation can be repeated as often as desired), solvent may be supplied from lower
MWCO subsystem solvent container 127 via lower MWCO subsystem solvent supply line 125
and lower MWCO subsystem fucan container 126 to replenish solvent lost via the lower MWCO
subsystem permeate output line 129 and/or to ensure that a predetermined number of diavolumes
of retentate of lower molecular weight cut-off TFF filter 120 and solvent are circulated over the
lower molecular weight cut-oft TFF filter 120.

[00093] During the tangential flow filtration operation of lower MWCO TFF subsystem 140,
lower MWCO subsystem retentate-line valve 106 may be closed. When the permeate supplied to
lower MWCO TFF subsystem 140 from higher MWCO TFF subsystem 130 has been filtered to a
desired degree, lower MWCO subsystem retentate-line valve 106 is opened and the retentate of
lower molecular weight cut-off TFF filter 120 is supplied via lower MWCO subsystem retentate
output line 108. This provides a fucan with the desired molecular weight segment from a starting
fucan composition, for example a high-molecular-weight fucan.

[00094] The output fucan has a desired molecular weight segment with a molecular weight
distribution typically predominantly between the average molecular weight cut-off of the higher
molecular weight cut-oft TFF filter 110 and the average molecular weight cut-off of the lower
molecular weight cut-off TFF filter 120. However, considering the width and complexity of the
starting fucan molecular weight distribution and the variability of polymer behavior and TFF
filters, the output polymer molecular weight distribution may not peak between the average
molecular weight cut-off values of the two TFF filters. For example, excessively high or low
folding of the fucan can result in selection of appropriately sized but unusually dense (or not)
fucans in the desired molecular weight segment. Thus, in terms of the fucans present after the
sequential TFF discussed herein, the output desired molecular weight segment consists essentially
of a desired molecular weight segment derived from the original starting fucan composition that
was supplied to molecular weight based isolation system (higher-to-lower) 100.

[00095] Further embodiments can comprise: providing a starting fucan composition comprising
the desired molecular weight segment, for example a high-molecular-weight segment, the starting
fucan composition having a starting molecular weight distribution; subjecting the starting fucan

composition to tangential flow filtration across a first tangential flow filtration filter having an
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average molecular weight cutoff within the starting molecular weight distribution; collecting from
the first TFF filter a first retentate fucan composition comprising a reduced proportion of low
molecular weight fucans compared with the starting fucan composition; subjecting the first
retentate fucan composition to tangential flow filtration across a second tangential flow filtration
filter having a higher average molecular weight cutoff within the starting molecular weight
distribution than the first TFF filter; and collecting from the second TFF filter a fucan with the
desired molecular weight segment in the permeate fucan composition.

[00096] The methods may further comprise pre-filtering the starting fucan composition through a
pre-filter capable of filtering out moieties greater than a desired size. Passing the starting fucan
composition over the first TFF filter may comprise passing the starting fucan composition over the
first TFF filter while applying pressure to the starting fucan composition. Passing the retentate
fucan composition of the first MCWO filter over the second TFF filter may comprise passing the
retentate fucan composition of the first TFF filter over the second TFF filter while applying
pressure to the retentate fucan composition of the first TFF filter in the second TFF filter.

[00097] Passing the starting fucan composition over the first TFF filter may comprise recirculating
the retentate fucan composition of the first TFF filter over the first TFF filter. Recirculating the
retentate fucan composition of the first TFF filter over the first TFF filter may comprise diafiltering
the retentate fucan composition over the first TFF filter. Recirculating the retentate fucan
composition of the first TFF filter over the first TFF filter may comprise determining a weight
average molecular weight of the retentate fucan composition of the first TFF filter. Recirculating
the retentate fucan composition of the first TFF filter over the first TFF filter may comprise
recirculating the retentate fucan composition of the first TFF filter over the first TFF filter until
the weight average molecular weight of fucan in the retentate fucan composition of the first TFF
filter has a predetermined desired value.

[00098] Passing a retentate fucan composition from the first TFF filter over the second TFF filter
may comprise recirculating the retentate fucan composition over the second TFF filter.
Recirculating the retentate fucan composition over the second TFF filter may comprise diafiltering
the retentate fucan composition over the second TFF filter. Recirculating the retentate fucan
composition over the second TFF filter may comprise determining a weight average molecular

weight of a permeate fucan composition of the second TFF filter. Recirculating the retentate fucan
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composition over the second TFF filter may comprise recirculating the retentate fucan composition
over the second TFF filter until the weight average molecular weight of the permeate fucan
composition of the second TFF filter has a predetermined desired value.

[00099] FIG. 2 shows a further embodiment of the methods, systems, etc., herein. In FIG. 2,
subsystems 130 and 140 of FIG. 1 are reversed in terms of process order to form molecular weight-
based segmentation system (lower-to-higher) 100'. As in the method discussed in FIG. 1, the
starting fucan enters the system through input supply line102 and is pre-filtered by pre-filter 104.
However, in contrast to the method above in FIG. 1, the pre-filtered starting fucan is processed
first in lower MWCO TFF subsystem 140 then in higher MWCO TFF subsystem 130. In lower
MWCO TFF subsystem 140 the starting fucan composition is passed over lower molecular weight
cut-oftf TFF filter 120, which is the TFF filter with the lower average MWCO value. In this
embodiment, it is the retentate and not the permeate of lower molecular weight cut-off TFF filter
120 that exits lower MWCO TFF subsystem 140 on lower MWCO subsystem retentate output line
121. Such retentate exits through lower-to-higher MWCQO inter-subsystem valve 123 to be
supplied to higher MWCO subsystem fucan container 116 of higher MWCO TFF subsystem 130.
The retentate is then pumped by higher MWCO subsystem pump 114 via higher MWCO TFF filter
supply line 112 to pass over higher molecular weight cut-off TFF filter 110, which is the TFF filter
with the higher MWCO.

[000100] Within lower MWCO TFF subsystem 140, lower MWCO subsystem pump 124 pumps
the permeate from lower MWCO subsystem fucan container 126 to lower molecular weight cut-
off TFF filter 120 via lower MWCO TFF filter supply line 122. In FIG. 2, the retentate of lower
molecular weight cut-off TFF filter 120 is returned to lower MWCO subsystem fucan container
126 via lower MWCO subsystem retentate return line 128, while a permeate is produced via lower
MWCO subsystem permeate output line 129 for further use or discarding outside lower MWCO
TFF subsystem 140. If the retentate is recirculated to pass again over lower molecular weight cut-
off TFF filter 120, solvent may be supplied from lower MWCO subsystem solvent container 127
via lower MWCO subsystem solvent supply line 125 and lower MWCO subsystem fucan container
126 to replenish solvent lost via the lower MWCO subsystem permeate output line 129 and/or to
ensure that a predetermined number of diavolumes of retentate of lower molecular weight cut-off

TFF filter 120 and solvent are circulated over the lower molecular weight cut-off TFF filter 120.
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[000101] Lower-to-higher MWCO inter-subsystem valve 123 may be shut during the above
processing, and the retentate of lower molecular weight cut-off TFF filter 120 of lower MWCO
TFF subsystem 140 can be collected into a container (not shown) before being supplied to higher
MWCO subsystem fucan container 116 of higher MWCO TFF subsystem 130. The collected
retentate is supplied to higher MWCO subsystem fucan container 116 of higher MWCO TFF
subsystem 130 via a physical lower MWCO subsystem retentate output line 121. In other
embodiments, the collected retentate may be transferred in a container (not shown) to higher
MWCO subsystem fucan container 116. In yet other embodiments, the lower-to-higher MWCO
inter-subsystem valve 123 may be maintained open and the retentate of lower molecular weight
cut-off TFF filter 120 supplied via lower MWCO subsystem retentate output line 121 on a
continuous basis to higher MWCO subsystem fucan container 116. The distribution of lower
molecular weight molecules in the retentate from lower molecular weight cut-oft TFF filter 120 is
attenuated or suppressed compared with the distribution of lower molecular weight molecules in
the starting fucan.

[000102] As higher MWCO TFF subsystem 130 processes the retentate from lower molecular
weight cut-off TFF filter 120 of lower MWCO TFF subsystem 140, the permeate of higher
molecular weight cut-off TFF filter 110 is produced on higher MW CO subsystem permeate output
line 119. While higher MWCO subsystem pump 114 recirculates the retentate fucan of lower
MWCO TFF subsystem 140 over higher molecular weight cut-off TFF filter 110, solvent may be
supplied from higher MWCO subsystem solvent container 117 via higher MWCO subsystem
solvent supply line 115 to replenish solvent lost via the permeate and/or to ensure that a
predetermined number of diavolumes of retentate fucan of lower MWCO TFF subsystem 140 and
solvent are circulated over the higher molecular weight cut-off TFF filter 110.

[000103] In FIG. 2, the retentate fluid from higher molecular weight cut-off TFF filter 110 is
returned to higher MWCO subsystem fucan container 116 via higher MWCO subsystem retentate
return line 118, while permeate fluid is produced via higher MWCO subsystem permeate output
line 119 for use outside of the higher MWCO TFF subsystem 130. In FIG. 2, the output fucan
with the desired molecular weight segment produced through higher MWCO subsystem permeate
output line 119 has a molecular weight distribution predominantly between the average molecular

weight cut-off of the first higher molecular weight cut-off TFF filter 110 and the average molecular
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weight cut-off of the second lower molecular weight cut-off TFF filter 120. However, considering
the width and complexity of the starting fucan molecular weight distribution and the variability of
polymer behavior and TFF filters, the output polymer molecular weight distribution may not peak
between the average molecular weight cut-off values of the two TFF filters. For example,
excessively high or low folding of the fucan can result in selection of appropriately sized but
unusually dense (or not) fucans in the desired molecular weight segment. Thus, in terms of the
fucans present after the sequential TFF discussed herein, the output fucan consists essentially of a
desired molecular weight segment of fucan derived from the original starting fucan composition
that was supplied to molecular weight based segmentation system (lower-to-higher) 100'. This
output fucan with a desired molecular weight segment can also be derived from the pre-filtered
starting fucan composition created after prefiltering by pre-filter 104 and then supplied to lower

MWCO TFF subsystem 140.

Cation augmented tangential flow filtration

[000104] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan by cation augmented TFF, the methods comprising: providing the
starting fucan composition having low atomic weight cations and a molecular weight distribution
comprising a desired high-molecular-weight segment; cation treating the starting fucan
composition with a cationic additive having cations of greater molecular weight than the low
atomic weight cations to replace the low atomic weight cations with additive cations; subjecting
the cation-treated fucan composition to tangential flow filtration across a first tangential flow
filtration filter having an average molecular weight cutoff based on a molecular weight distribution
of the desired high-molecular-weight fucan segment to generate a first retentate fucan
composition; subjecting the first retentate fucan composition to tangential flow filtration across a
second lower MWCO tangential flow filtration filter having an average molecular weight cutoff
based on a molecular weight distribution of the cationic additive to generate a second retentate
fucan composition; subjecting the second retentate fucan composition to diafiltration with a salt
solution to generate a third retentate fucan composition; subjecting the third fucan retentate

composition to diafiltration across the same second tangential flow filtration filter with a low
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conductivity diafiltration solution to produce a fourth retentate fucan composition; and collecting
the fourth retentate solution comprising the desired high-molecular-weight fucan.

[000105] The methods can comprise further steps as desired, for example pre-filtering the
starting fucan composition through a pre-filter capable of filtering out particulates or moieties
greater than a desired size, or other unwanted materials. Passing the starting fucan composition
over the first TFF filter may comprise passing the starting fucan composition over the TFF filter
while applying pressure to the starting fucan composition. Passing the retentate fucan composition
of the first TFF filter over the second TFF filter may comprise passing the retentate fucan
composition of the first TFF filter over the second TFF filter while applying pressure to the
retentate fucan composition of the first TFF filter.

[000106] Subjecting the first retentate fucan composition to tangential flow filtration across the
second tangential flow filtration filter and treating the second retentate fucan composition with a
salt solution may be done simultaneously. Treating the second retentate fucan composition with a
salt may comprise treating the second retentate fucan composition with a chloride, bromide, iodide,
fluoride, sulfate, sulfite, carbonate, bicarbonate, phosphate, nitrate, nitrite, acetate, citrate, silicate
and/or cyanide of an alkali metal, alkaline earth metal, aluminum and/or ammonium. Treating the
first retentate fucan composition with a sodium salt may comprise treating the first retentate with
sodium chloride.

[000107] Cation treating the starting fucan composition with a cationic additive may comprise
treating the starting fucan with a cationic additive having cations of greater molecular weight than
the low atomic weight cations within the starting fucan. The cationic additive may be a
polycationic additive. Cation treating the starting fucan composition with a cationic additive may
comprise treating the starting fucan with a zwitterionic additive having zwitterions of greater
molecular weight than the low atomic weight cations within the starting fucan.

[000108] Subjecting the cation-treated fucan composition to tangential flow filtration across a first
tangential flow filtration filter may comprise recirculating the cation-treated fucan composition
over the first TFF filter. Recirculating the cation-treated fucan composition over the first TFF filter
may comprise diafiltering the cation-treated fucan composition over the first TFF filter with a
solution of the cationic additive. Recirculating the cation-treated fucan composition over the first

TFF filter may comprise determining a weight average molecular weight of fucan in the cation-
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treated fucan composition. Recirculating the cation-treated fucan composition over the first TFF
filter may comprise recirculating the cation-treated fucan composition over the first TFF filter until
the weight average molecular weight of cation-treated fucan in the cation-treated fucan
composition has a predetermined desired value, producing the first retentate fucan composition.
[000109] Subjecting the first retentate fucan composition to tangential flow filtration across a
second lower MWCO tangential flow filtration filter may comprise recirculating the first retentate
fucan composition over the second TFF filter. Recirculating the first retentate fucan composition
over the second TFF filter may comprise diafiltering the first retentate fucan composition of the
second TFF filter with a salt solution. Recirculating the first retentate fucan composition over the
second TFF filter may comprise determining a weight average molecular weight of fucan in the
first retentate fucan composition. Recirculating the first retentate fucan composition over the
second TFF filter may comprise recirculating the first retentate fucan composition over the second
TFF filter until the weight average molecular weight of fucan from the first retentate fucan
composition has a predetermined desired value, producing the second retentate fucan composition.
[000110] Subjecting the second retentate fucan composition to diafiltration with a salt solution
may comprise recirculating the second retentate fucan composition over the second TFF filter.
Recirculating the second retentate fucan composition over the second TFF filter may comprise
diafiltering the second retentate fucan composition of the first TFF filter with a salt solution
comprising at least one of a chloride, bromide, iodide, fluoride, sulfate, sulfite, carbonate,
bicarbonate, phosphate and nitrate of an alkali metal, alkaline earth metal, aluminum and
ammonium, for example sodium chloride. Subjecting the third retentate fucan composition to
tangential flow filtration across the second MWCO tangential flow filtration filter may comprise
recirculating the third retentate fucan composition over the second TFF filter. Recirculating the
third retentate fucan composition over the second TFF filter may comprise diafiltering the third
retentate fucan composition of the second TFF filter with a low conductivity solution. The low
conductivity solution may be deionized water.

[000111] Cation treating the starting fucan composition with a cationic additive may comprise
treating the input fucan with at least one of choline, polyvinylpyrrolidone, taurine, polyamine,

chitosan, histone, and collagen.
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[000112] FIG. 3 shows a schematic diagram of a cation-augmented TFF system (CATS) 100"
for the separation of a fucan on the basis of molecular weight. CATS 100’" employs a number of
elements already discussed at the hand of FIG. 1 and FIG. 2. A solution containing the starting
fucan composition is supplied via input supply line 102 to higher MWCO subsystem fucan
container 116. The starting fucan composition in a suitable solvent may be pre-filtered through
pre-filter 104 to remove undesired particulate matter. The solution containing the starting fucan
composition may comprise further non-fucan components such as desired bufters, diluents, etc.,
as desired, for example for other fucan processing steps or downstream uses of the fucan. The
gauge of the pre-filter will typically be greater than the largest polymer molecules to be separated
by means of the CATS 100"".

[000113] Cationic additive, for example choline, polyvinylpyrrolidone, polyaniline, may be
added to the pre-filtered starting fucan composition in higher MWCO subsystem fucan container
116. Higher MWCO subsystem pump 114 pumps fucan to higher MWCO TFF filter 150 of higher
MWCO TFF subsystem 130" via higher MWCO TFF filter supply line 112. Higher MWCO TFF
filter 150 is typically supplied as a cassette designed to allow an input fluid supplied to it to pass
over its filter on its retentate side, while allowing a permeate to exit via one output line and treated
input fluid to leave as retentate via another output line. The format of the molecular weight cutoff
filter may be without limitation a plate and frame system; a spiral wound cartridge system; a hollow
fiber system; a flow cell system; and centrifugal filter system. For this embodiment, the cut off
molecular weight of higher MWCO TFF filter 150 is chosen to separate a desired portion of the
high-molecular-weight end of the cation-treated fucan obtained by treating the pre-filtered starting
fucan with the cationic additive.

[000114] Higher MWCO subsystem pump 114 provides a level of pressure over higher MWCO
TFF filter 150 between its retentate and permeate sides. In FIG. 3, the retentate of higher MWCO
TFF filter 150 is returned to higher MWCO subsystem fucan container 116 via higher MWCO
subsystem retentate return line 118, while permeate is produced via higher MWCO subsystem
permeate output line 119 for use outside higher MWCO TFF subsystem 130’ or to be discarded.
While higher MWCO subsystem pump 114 recirculates the prefiltered starting fucan composition
and retentate over higher MWCO TFF filter 150, cationic additive flush solution from cationic

additive flush solution container 137 may be supplied via cationic additive flush solution supply
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line 135, for example to replenish solution lost via the permeate on higher MWCO subsystem
permeate output line 119 and/or to ensure that a predetermined number of diavolumes of input
starting fucan and cationic additive flush solution are circulated over the higher MWCO TFF filter
150. By controlling cationic additive flush solution valve 136, the cationic additive flush solution
may be added in a pulse process. In other embodiments, the cationic additive flush solution may
be added in a continuous mode. In other embodiments, the cationic additive flush solution may be
added all at once. If choline has been chosen as cationic additive for the input starting fucan, then
the cationic additive flush solution employed is a choline solution, for example a choline chloride
solution. The number of diavolumes of retentate and choline flush solution to process over higher
MWCO TFF filter 150 may be predetermined, four diavolumes being a generally useful number.
[000115] Higher-to-lower MWCO inter-subsystem valve 113 may be shut (closed) during the
above processing, and retentate of higher MWCO TFF filter 150 of higher MWCO TFF subsystem
130’ collected into a container (not shown) before being supplied to lower MWCO subsystem
fucan container 126 of lower MWCO TFF subsystem 140’. The collected retentate may then be
supplied to lower MWCO subsystem fucan container 116 of lower MWCO TFF subsystem 140’
via higher MWCO subsystem retentate output line 111. In other embodiments, the collected
retentate may be transferred in a container (not shown) to lower MW CO subsystem fucan container
126. In yet other embodiments of the system, the higher-to-lower MWCO inter-subsystem valve
113 may be maintained open and the retentate of higher MWCO TFF filter 150 may be supplied
via higher MWCO subsystem retentate output line 111 on a continuous basis to lower MWCO
subsystem fucan container 126. The distribution of lower molecular weight molecules in the
retentate of higher MWCO TFF filter 150 is attenuated or suppressed compared with the
distribution of lower molecular weight molecules in the starting fucan composition.

[000116] The lower MWCO TFF subsystem 140’ removes the choline cations from the cation-
treated fucan and restores sodium cations to the fucan, thereby returning the cation-treated fucan
to about its original ionic components, but with a different desired high-molecular-weight
distribution. During the processing of fucan solutions by lower MWCO TFF subsystem 140, lower
MWCO subsystem output valve 106" controlling the lower MWCO subsystem retentate output
line 108 from lower MWCO subsystem fucan container 126 may be closed. As lower MWCO TFF
subsystem 140’ processes the retentate from higher MWCO TFF filter 150 of higher MWCO TFF
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subsystem 130', the permeate of lower MWCO TFF filter 160 is produced on lower MWCO
subsystem permeate output line 129 via which is employed elsewhere or is discarded.

[000117] While lower MWCO subsystem pump 114 recirculates the retentate of lower MWCO
TFF subsystem 140" over lower MWCO TFF filter 160, a sodium salt solution, for example 2M
NaCl solution, may be supplied from sodium salt solution container 142 via sodium salt solution
supply line 146 by appropriate control of sodium salt solution control valve 144. For this method,
the cut off molecular weight of lower MWCO TFF filter 160 is chosen to separate cationic additive
released from the fucan by the sodium salt treatment. As the process of lower MWCO TFF
subsystem 140’ proceeds, the free choline chloride resulting from the replacement of the choline
cations on the fucan with sodium cations from the NaCl transfers to the permeate of lower MWCO
TFF filter 160 and leaves CATS 100"’ via lower MWCO subsystem permeate output line 129. The
sodium salt solution may be used, for example to replenish solution lost via the permeate on lower
MWCO subsystem permeate output line 129 and/or to ensure that a predetermined number of
diavolumes of sodium salt solution and retentate from higher MWCO TFF subsystem 130’ are
circulated over the lower MWCO TFF filter 160. By controlling sodium salt solution control valve
144, the sodium salt solution may be added in a pulse process. In other embodiments, the sodium
salt solution may be added in a continuous mode. When a suitable number of diavolumes of sodium
salt solution and retentate have been circulated over lower MWCO TFF filter 160, sodium salt
solution control valve 144 may be closed and low conductivity diafiltration solution valve 145
opened. The number of diavolumes of sodium salt solution to process over lower MWCO TFF
filter 160 may be predetermined. Lower-MWCO-subsystem pump 124 provides a level of
pressure over lower-MWCO TFF filter 160 between its retentate and permeate sides. In FIG. 3,
the retentate of lower MWCO TFF filter 160 is returned to lower MWCO subsystem fucan
container 126 via lower MWCQO subsystem retentate return line 128, while permeate is produced
via lower MWCO subsystem permeate output line 129 for use outside lower MWCO TFF
subsystem 140" or to be discarded.

[000118] Low conductivity diafiltration solution valve 145 may be opened to allow low
conductivity diafiltration solution from low conductivity diafiltration solution container 143 to
enter lower MWCO subsystem fucan container 126 via low conductivity diafiltration solution

supply line 147, the retentate and low conductivity diafiltration solution may be processed over
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lower MWCO TFF filter 160 to remove the free sodium salt generated during the sodium salt
treatment of the retentate of lower MWCO TFF filter 160. The low conductivity diafiltration
solution may be, for example, deionized water. To this end, the conductivity of permeate on lower
MWCO subsystem permeate output line 129 may be measured to ensure it drops to a desired level,
this serving as indication that the sodium salt has been removed to a suitable degree. The number
of diavolumes of low conductivity diafiltration solution to process over lower MWCO TFF filter
160 may be predetermined. When the sodium salt has been suitably removed from the retentate of
lower MWCO TFF filter 160, low conductivity diafiltration solution valve 145 maybe shut and
lower MWCO subsystem retentate output line 108 opened to deliver the product of CATS 100"
on lower MW CO subsystem retentate output line 108.

Centrifugal precipitation

[000119] A high-molecular-weight fucan may be obtained from a broad distribution starting
fucan by centrifugal precipitation.

[000120] Turning to FIG. 4, a centrifugal precipitation system 600 for centrifugal precipitating
a high-molecular-weight fucan from a starting fucan composition is shown. The system 600
comprises a centrifuge container 610 comprising a gradated permeable barrier 620. The permeable
barrier may be gradated on the basis of density, with density decreasing from a first-bottom end
630 toward a second-top end 640 of the centrifuge container 610. The gradated permeable barrier
620 may be comprised of different materials of different densities. The gradated permeable barrier
620 may be comprised of solutions of different concentrations of one solute dissolved in a suitable
solvent. Suitable solvents may be, for example without limitation, one of water and a water-alcohol
solution. The solute, also known as “gradient material” may be for example without limitation one
or more of glycerol, sorbitol, CsCl, Cs2SO4, KBr, diatrizoate, Nycodenz®, iodixanol and suitable
saccharides, including (poly) sucrose. The gradated permeable barrier 620 may comprise a
continuous gradient of decreasing gradient material concentration from the first-bottom end 630
to the second-top end 640 of the centrifuge container 610. In other embodiments, the gradated
permeable barrier 620 may comprise a plurality of distinct gradations in density, for example
gradated permeable barrier segments 620a, 620b, and 620c¢, as shown in FIG. 4. A solution

containing the starting fucan composition, suitably pre-filtered through a pre-filter to remove
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particulate matter, is disposed to be the starting fucan composition 650 proximate the second-top
end 640 of the centrifuge container 610 and in contact with the gradated permeable barrier 620.
The pre-filter may be, for example without limitation, a 0.22 um particulate filter.

[000121] In operation the centrifuge container is subjected to centrifugal force having a force
component directed from the second-top end 640 to the first-bottom end 630 of the container as
indicated by centrifugal force arrow 660 in FIG. 4. This may be achieved in a suitable centrifuge,
schematically shown as centrifuge box 670 in FIG. 4 and adapted to accommodate the centrifuge
container 610. Suitable centrifuges are well known in the art and will not be further discussed
herein. The centrifugal force may be between about 1,000 gravities to about 1,000,000 gravities,
for example between about 10,000 gravities to about 200,000 gravities, between about 60,000
gravities to about 500,000 gravities and between about 190,000 gravities to about 800,000
gravities.

[000122] Associated with the system of FIG. 4, the method for centrifugally precipitating a high-
molecular-weight fucan from a starting fucan composition comprises establishing within the
centrifuge container 610 a gradated permeable barrier 620 of a gradient material having a first-
bottom gradated permeable barrier material end 622 in contact with a first-bottom end 630 of the
centrifuge container 610; disposing in contact with an opposing second-top gradated permeable
barrier material end 624 of the gradated permeable barrier 620 proximate a second-top end 640 of
the centrifuge container 610 the starting fucan composition comprising a desired high-molecular-
weight segment; subjecting the centrifuge container 610 to a centrifugal force 660 directed from
the second-top end 640 to the first-bottom end 630 of the centrifuge container 610; and collecting
precipitated high-molecular-weight fucan at the first-bottom end 630 of the centrifuge container
610. Disposing the starting fucan composition 650 in contact with the lowest density gradient
material may comprise pre-filtering the starting fucan composition through a suitable pre-filter.
[000123] Establishing within the centrifuge container 610 a gradated permeable barrier 620 of a
gradient material may comprise establishing a plurality of segments of gradient material, the
density of the gradient material segments decreasing from the first-bottom end 630 of the
centrifuge container 610 toward the second-top end 640 of the centrifuge container 610.
Establishing within the centrifuge container 610 a gradated permeable barrier 620 of a gradient

material may comprise establishing within the centrifuge container 610 a gradated permeable
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barrier 620 of a saccharide. Establishing within the centrifuge container 610 a gradated permeable
barrier 620 of a gradient material may comprise establishing within the centrifuge container 610 a
gradated permeable barrier 620 of sucrose. Establishing within the centrifuge container 610 a
gradated permeable barrier 620 of a gradient material may comprise establishing within the
centrifuge container 610 a gradated permeable barrier 620 of at least one of glycerol, sorbitol,
CsCl, Cs2804, KBr, diatrizoate, Nycodenz® and iodixanol. Establishing within the centrifuge
container 610 a gradated permeable barrier 620 of a gradient material may comprise establishing
within the centrifuge container 610 a gradated permeable barrier 620 of a gradient material
dissolved in a solvent. Establishing within the centrifuge container 610 a gradated permeable
barrier 620 of a gradient material may comprise establishing within the centrifuge container 610 a
gradated permeable barrier 620 of a gradient material dissolved in one of water and a water-alcohol
solution.

[000124] FIG. 5 shows another embodiment of a centrifugal precipitation system 600’ for
centrifugally precipitating a high-molecular-weight fucan from a starting fucan composition.
Employing similar numbering as in FIG. 4, this embodiment uses a permeable barrier 620’ having
a single barrier segment 620c¢’ of gradient material of which a first-bottom permeable barrier
material end 622’ is in contact with a first-bottom end 630 of the centrifuge container 610. In this
embodiment, the starting fucan composition is directly in contact with an opposing second-top
permeable barrier material end 624’ of the permeable barrier 620'. In this embodiment the method
comprises subjecting the centrifuge container 610 to a centrifugal force 660 directed from the
second-top end 640 to the first-bottom end 630 of the centrifuge container 610 and collecting
precipitated high-molecular-weight fucan at the first-bottom end 630 of the centrifuge container
610. Disposing the starting fucan composition 650 in contact with the lowest density gradient
material may comprise pre-filtering the starting fucan composition through a suitable pre-filter.
[000125] Other embodiments require no barrier to be employed and the container with starting
fucan composition is centrifuged to subject the centrifuge container 610 to a centrifugal force 660
directed from the second-top end 640 to the first-bottom end 630 of the centrifuge container 610
and collecting precipitated high-molecular-weight fucan at the first-bottom end 630 of the

centrifuge container 610.
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Gel electrophoresis-extraction

[000126] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan by gel electrophoresis-extraction. The methods can comprise: subjecting
the starting fucan composition comprising a desired high-molecular-weight-segment to gel
electrophoresis wherein the starting fucan composition is displaced according to mass to charge
ratio by the action of an applied electric potential difference; selecting a portion of the
electrophoresis gel on the basis of the potential difference and the desired high-molecular-weight
fucan; and extracting the desired high-molecular-weight fucan from the selected gel portion.
[000127] Subjecting the starting fucan composition to gel electrophoresis may comprise first pre-
filtering the starting fucan composition in solution through a pre-filter to remove undesired
particulate matter. Subjecting the starting fucan composition to gel electrophoresis may comprise
preparing the starting fucan composition in a solution at a concentration of between 0.1% w/v and
30% w/v. Extracting the desired high-molecular-weight fucan may comprise extracting the desired
high-molecular-weight fucan from a gel portion that extends along the a direction of the potential
difference for a distance of between 0.1 mm and 1000 mm. Extracting the desired high-molecular-
weight fucan may comprise extracting the gel portion using one of water, methanol, ethanol,
isopropanol, a water/alcohol mix and a salt solution.

[000128] Subjecting the starting fucan composition to gel electrophoresis may comprise
displacing the starting fucan composition in solution for a predetermined amount of time.
Subjecting the starting fucan composition to gel electrophoresis across the electrophoresis gel may
comprise displacing the starting fucan composition across the electrophoresis gel while the gel is
immersed in a buffer solution. Subjecting the starting fucan composition to gel electrophoresis
across the electrophoresis gel may comprise preparing the gel from a gel material and the buffer
solution. Preparing the gel from the gel material and the buffer solution may comprise preparing
the gel from the buffer and one of agarose, polyacrylamide, polydimethylacrylamide and starch.
Preparing the gel from the gel material and the buffer solution may comprise preparing the gel
from one of tris-acetate EDTA, tris-borate EDTA and phosphate buffered saline together with a
gel material. Displacing the starting fucan composition under the action of an applied electric
potential difference may comprise displacing the starting fucan composition under the action of an

applied electric field strength of between about 1 Volt/cm and about 500 Volt/cm, for example
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between about 5 Volt/cm to about 50 Volt/cm, between about 10 Volt/cm to about 200 Volt/cm
and between about 50 Volt/cm to about 300 Volt/cm.

[000129] An electrophoresis-extraction system 900 for obtaining a desired high-molecular-
weight fucan from a starting fucan composition is shown in FIG. 6. Electrophoresis-extraction
system 900 comprises an electrophoresis chamber 910, shown as transparent and containing
electrophoresis gel 916, and an electrophoresis buffer 918. The electrophoresis gel 916 material
may be, for example without limitation, one of agarose, polyacrylamide and a starch. The an
electrophoresis buffer 918 may be for example without limitation one of tris-acetate EDTA, tris-
borate EDTA and phosphate buffered saline. Proximate and parallel to a first side of
electrophoresis gel 916 is fashioned within electrophoresis gel 916 a well 912 in which the starting
fucan composition in solution is placed.

[000130] Direct current power supply 920 applies a potential difference across electrophoresis
buffer 918 in electrophoresis chamber 910 by means of cathode 922 and anode 924. The electric
potential difference between the cathode 922 and the anode 924 induces the fucan anions in the
starting fucan composition to migrate along the gel away from the cathode 922 and toward the
anode 924 along a direction given by migration direction arrow 926 so that, if the potential
difference is maintained for a given period of time, different molecular weight molecules of the
starting fucan composition will have been displaced from the well 912 by different distances
toward the anode 924. The rate of displacement is determined by the mass to charge ratio of the
fucan molecule. The lower molecular weight fucans will displace more rapidly and will, after a
fixed period of time under the action of the electric potential difference, be displaced further than
the higher molecular weight fucans. Theoretical displacement distances 914 indicate different
theoretical distances of displacement of different molecular weight fucan molecules, the lower
molecular weight fucan molecules being displaced further from the cathode 922 at any given
period of time.

[000131] To obtain a desired high-molecular-weight fucan from the starting fucan composition
post-electrophoresis, the corresponding portion of the electrophoresis gel 916 is selected and the
high-molecular-weight fucan extracted from that portion of the gel. One non-limiting method of

doing that is to submerge the portion of the electrophoresis gel 916 in an extractant solution and
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agitate the gel-solution mixture. In one embodiment, the agitation may be accomplished by

shaking. In another embodiment, the agitation may be accomplished by high-shear mixing.

Membrane dialysis

[000132] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan by membrane dialysis. Consistent with typical identification of dialysis
membranes, the nominal MWCO value for a given dialysis membrane will selectively allow
passage of a solution containing molecules generally having molecular weights less than the
molecular weight of molecules that do not cross/permeate the dialysis membrane. Molecular
weight cut-off values for dialysis membranes are typically not absolute for any given polymer or
nominal cut-off value: a given dialysis membrane will pass or retain some molecules both above
and below the nominal molecular weight cut-off. The actual cut-off/selectively values and effects
of a nominal MWCO dialysis membrane for a particular polymer can be routinely determined for
the particular polymer.

[000133] A number of factors can affect the permeation behavior of the dialysis membranes.
These factors may be dependent on the dialysis membranes themselves or dependent on an
attribute of the target polymers, for example the folding behavior and folded structure of the target
polymer can affect the behavior of the target polymer in crossing/not-crossing the dialysis
membrane’s MWCO barrier. Regarding the dialysis membrane themselves, for example,
manufacturing methods can cause a variety of hole sizes within the specific dialysis membrane,
which variety can include holes both larger and smaller than the nominal MWCO cut-off. Thus,
a dialysis membrane having a nominal molecular weight cut-off value will substantially allow
passage of molecules below the nominal molecular weight cut-off value, but can also pass/retain
some molecules below and/or above such value.

[000134] The methods can comprise subjecting the starting fucan composition comprising a
desired high-molecular-weight segment to dialysis against a dialysate through a membrane with a
molecular weight cut-off greater than 100kDa to produce a dialyzed fucan composition comprising
the high-molecular-weight fucan; and collecting the dialyzed fucan composition comprising the

high-molecular-weight fucan.
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[000135] Turning to FIG. 7, a membrane dialysis system 800 for obtaining a high-molecular-
weight fucan from a starting fucan composition is shown. System 800 comprises a dialysis cell
820 having a dialysis membrane 825 that allows low molecular weight fucan molecules to pass
through it. The starting fucan composition in a suitable solvent enters membrane dialysis system
800 and passes into fucan container 810 via input supply line 801 and through pre-filter 802. The
pre-filter may be, for example a 0.22 pm pre-filter to remove unwanted particulate matter.
[000136] The pre-filtered starting fucan composition is circulated through the dialysis cell 820
on a first side of the dialysis membrane 825 by way of dialysis system supply line 812 and dialyzed
fluid return line 816 by dialysis system pump 814. A dialysate fluid is circulated from dialysate
container 830 through the dialysis cell 820 on a second side of the dialysis membrane 825 by way
of dialysate supply line 832 and dialysate fluid return line 836 by dialysate pump 834. The
dialysate fluid is selected to flow freely through the dialysis membrane 825. Suitable dialysate
fluids include but are not limited to deionized water and solutions of sodium chloride, phosphate
buffer, sodium phosphate, phosphate buffered saline, tris-HCI buffer, sodium citrate, citrate buffer,
sodium ascorbate, ascorbic acid, sodium sulfite and ethylenediamine-tetraacetic acid (EDTA).
Suitable dialysis membranes have pore sizes chosen to preferentially stop passage of fucan
molecules of molecular weight greater than 200 kDa. Further suitable dialysis membranes have
pore sizes that preferentially prevent the passage of molecules of molecular weight greater than
300 kDa, 500 kDa, and 1000 kDa. Each of these membranes may be employed to obtain a
corresponding high-molecular-weight fucan from a starting fucan composition comprising fewer
fucan molecules with molecular weights smaller than the dialysis membrane pore size or cut-off
molecular weight relative to the broad starting molecular weight distribution. The dialysis
membrane may be, without limitation, one of a cellulose ester and a regenerated cellulose
membrane. The concentration of the solution containing the starting fucan composition may be
between 0.1% w/v and 30% w/v.

[000137] As fucan molecules pass through dialysis membrane 825 their concentration builds up
in the dialysate fluid and this starts to oppose the dialysis process. At a desired point in time
dialysate supply valve 845 may be opened to allow fresh dialysate fluid into dialysate container

830 from dialysate supply container 840 via dialysate supply line 842.
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[000138] After a suitable dialysis period, dialyzed fluid output valve 815 may be opened to allow
the dialyzed fucan composition to be drawn from dialysis system 800 via dialyzed fluid output line
818. Dialysate fluid output valve 835 may be opened to allow the dialysis fluid containing low

molecular weight fucan molecules to be drawn on dialysate fluid output line 838.

Selective precipitation

[000139] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan by selective precipitation. The methods can comprise: providing the
starting fucan composition comprising a desired high-molecular-weight segment as a solution of
the starting fucan composition in water, adding to the solution containing the starting fucan
composition a fucan-precipitant to obtain a supersaturated fucan-solvent mix; triggering
precipitation of a portion of the broad molecular weight distribution starting fucan by adding an
ionic-precipitation triggering compound to the supersaturated fucan-solvent mix to produce a
precipitated high-molecular-weight fucan from the starting fucan composition and a solution
containing remaining fucans; and extracting the precipitated high-molecular-weight fucan from
the mix. Suitable fucan-precipitants include solvents with a relative polarity of less than 0.765, for
example, ethanol, isopropanol, propanol, acetone, methanol, dimethyl sulfoxide, dimethyl
formamide, ethylene glycol, tetrahydrofuran, acetonitrile, glyme, diglyme and dioxane, the
solubility of the fucan decreasing as the polarity of the precipitating fluid decreases. The values
for relative polarity can be normalized from measurements of solvent shifts of absorption spectra.
See for example Christian Reichardt, Solvents and Solvent Effects in Organic Chemistry, Wiley-
VCH Publishers, 3rd ed., 2003. Suitable ionic-precipitation triggering compounds include but are
not limited to salts and bases of monovalent, divalent and trivalent cations, for example, chlorides,
bromides, iodides, fluorides, sulfates, sulfites, carbonates, bicarbonates, phosphates, nitrates,
nitrites, acetates, citrates, silicates, hydroxides, oxides and/or cyanides of an alkali metal, alkaline
earth metal, aluminum and/or ammonium. In some embodiments, the ionic precipitation triggering
compound comprises at least one of NaCl, KCIl, NaOH, MgClz and CaClz. Suitable concentrations
of the starting fucan composition in water are between 0.01% w/v and 30% w/v. Particular fucans

lending themselves to the above method include but are not limited to fucoidan.
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[000140] The methods may further comprise desalting the starting fucan composition before
adding the fucan-precipitant. The desalting may comprise diafiltrating the starting fucan
composition across a molecular weight cutoff filter. The diafiltrating may comprise diafiltrating
the starting fucan composition with distilled water. The diafiltrating may comprise diafiltrating the
starting fucan composition across a molecular weight cutoff filter having a molecular weight cutoff
smaller than a desired molecular weight in the desired high-molecular-weight fucan, for example,
a 5 kDa, 10 kDa, 30 kDa, 50 kDa, 70 kDa, 100 kDa, 200 kDa or 300 kDa molecular weight cut-
off. The methods may further comprise pre-filtering a solution containing the starting fucan
composition through a suitable pre-filter to remove undesired particulate matter.

[000141] Extracting the precipitated high-molecular-weight fucan from the mix may comprise at

least one of centrifugation, sedimentation, filtration and hydrodynamic flow separation.

Anionic adsorption

[000142] A high-molecular-weight fucan may be obtained from a broad molecular weight
distribution starting fucan by anionic adsorption. The methods can comprise: providing dissolved
in a starting solution, the starting fucan composition having a broad starting molecular weight
distribution comprising a desired high-molecular-weight segment; subjecting the starting fucan
composition in the starting solution to ion exchange with an ion-exchange macroporous resin
having a pore size based on a desired separation molecular weight within the starting fucan
molecular weight distribution to convert the starting fucan composition into a first ion exchange-
treated fucan composition; collecting the first ion exchange-treated fucan composition comprising
the desired high-molecular-weight fucan; after the ion exchange with the starting fucan
composition subjecting the macroporous resin to a salt solution to extract fucan molecules from
the resin into the salt solution, producing a low molecular weight fucan-rich salt solution; desalting
the low molecular weight fucan-rich salt solution to form a second ion exchange-treated fucan
composition; and collecting the second ion exchange-treated fucan composition comprising a low-
molecular-weight fucan.

[000143] The methods may further comprise desalting the starting fucan composition before the
subjecting to ion exchange. The desalting may comprise diafiltrating the starting fucan

composition across a molecular weight cutoff TFF filter. The diafiltrating may comprise
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diafiltrating the starting fucan composition across a molecular weight cutoff TFF filter having a
molecular weight cutoff smaller than a desired molecular weight in the high-molecular-weight
fucan, for example a 5 kDa, 10 kDa, 30 kDa, 50 kDa, 70 kDa, 100 kDa and/or a 300 kDa molecular
weight cutoff TFF filter.

[000144] In another embodiment, a method for producing from a starting fucan composition a
desired high-molecular-weight fucan composition, can comprise: providing dissolved in a starting
solution a starting fucan composition having a broad starting molecular weight distribution
comprising a desired high-molecular-weight segment; subjecting the dissolved starting fucan
composition to ion exchange with an ion-exchange macroporous resin having a pore size based on
a desired separation molecular weight within the starting fucan molecular weight distribution to
convert the starting fucan composition into a first ion exchange-treated fucan composition; and
collecting the first ion exchange-treated fucan composition comprising the desired high-molecular-
weight fucan. The further embodiments may further comprise desalting the starting fucan
composition before the subjecting to ion exchange. The desalting may comprise diafiltrating the
starting fucan composition across a molecular weight cutoff TFF filter. The diafiltrating may
comprise diafiltrating the starting fucan composition across a molecular weight cutoff TFF filter
having a molecular weight cutoff smaller than a desired molecular weight in a molecular weight
distribution of the desired high-molecular-weight fucan for example a 5 kDa, 10 kDa, 30 kDa, 50
kDa, 70 kDa, 100 kDa and/or a 300 kDa molecular weight cutoff TFF filter.

[000145] Subjecting the macroporous resin to a salt solution may comprise subjecting the
macroporous resin to a sodium salt solution, for example a solution comprising at least one of a
chloride, bromide, iodide, fluoride, sulfate, sulfite, carbonate, bicarbonate, phosphate, nitrate,
nitrite, acetate, citrate, silicate and/or cyanide of an alkali metal, alkaline earth metal, aluminum
and/or ammonium. Subjecting the macroporous resin to a sodium salt solution may comprise
subjecting the macroporous resin to a sodium chloride solution. Desalting the low molecular
weight fucan-rich salt solution may comprise diafiltrating the low molecular weight fucan-rich salt
solution across a molecular weight cutoff TFF filter. The diafiltrating may comprise diafiltrating
the low molecular weight fucan-rich salt solution across a molecular weight cutoff TFF filter

having a molecular weight cutoff smaller than a desired molecular weight in a molecular weight
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distribution of the desired low molecular weight fucan-rich salt solution for example a 5 kDa, 10
kDa, 30 kDa, 50 kDa, 70 kDa and/or 100 kDa molecular weight cutoff TFF filter.

[000146] Subjecting the dissolved starting fucan composition to ion exchange with an ion-
exchange macroporous resin may comprise adjusting a ratio of the starting fucan to resin to a
predetermined mass ratio. The predetermined mass ratio may be between about 1:100 fucan:resin
and about 10:1 fucan:resin, 5:1 fucan:resin, or 2:1 fucan:resin. In other embodiments, the
predetermined mass ratio may be between about 1:100 fucan:resin and about 1:1 fucan:resin. In
yet other embodiments, the predetermined mass ratio may be between about 1:100 fucan:resin and
about 1:2 fucan:resin. In yet further embodiments, the predetermined mass ratio may be between
about 1:50 fucan:resin and about 1:5 fucan:resin. In yet further embodiments, the predetermined
mass ratio may be between about 1:20 fucan:resin and about 1:1 fucan:resin, for example, about
1:2 fucan:resin, 1:4 fucan:resin, 1:6 fucan:resin, 1:8 fucan:resin and 1:10 fucan:resin.

[000147] Subjecting the dissolved starting fucan composition to ion exchange with an ion-
exchange macroporous resin may comprise subjecting the dissolved starting fucan composition to
ion exchange with the resin for a predetermined period of time. The predetermined period of time
may be between zero and 300 hours. In other embodiments, the predetermined period of time may
be between zero and 100 hours. In further embodiments, the predetermined period of time may be
between 5 minutes and 30 hours, for example between about 8 hours and about 24 hours. In yet
further embodiments, the predetermined period of time may be between 1 and 10 hours, for
example between about 4 hours and about 10 hours. In yet further embodiments, the predetermined
period of time may be between about 2 and about 5 hours.

[000148] Subjecting the dissolved starting fucan composition to ion exchange with an ion-
exchange macroporous resin may comprise subjecting the dissolved starting fucan composition to
ion exchange with an anion-exchange macroporous resin. Subjecting the dissolved starting fucan
composition to ion exchange with an anion-exchange macroporous resin may comprise subjecting
the dissolved starting fucan composition to ion exchange with a strong base anion-exchange
macroporous resin. Subjecting the dissolved starting fucan composition to ion exchange with an
anion-exchange macroporous resin may comprise subjecting the dissolved starting fucan
composition to ion exchange with a weak base anion-exchange macroporous resin. "Strong base"

and "weak base" are used according to their ordinary meanings, for example a "strong base" being
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a resin that does not lose charge under any typical ion-exchange circumstances, for example a
quaternary amine functionalized resin , and a weak base being a resin that does lose charge under
high pH conditions, for example, a primary, secondary or tertiary amine functionalized resin.
Subjecting the dissolved starting fucan composition to ion exchange may comprise subjecting the
dissolved starting fucan composition to ion exchange with a mixed charge macroporous resin.
[000149] Subjecting the dissolved starting fucan composition to ion exchange with an anion-
exchange macroporous resin may comprise subjecting the dissolved starting fucan composition to
ion exchange with a macroporous resin comprising at least one of primary, secondary, tertiary and
quaternary amine groups. The primary amine groups may be NHz groups. The secondary amine
groups may be at least one of, for example without limitation, benzylamine groups and dimethyl
amine groups. The tertiary amine groups may be at least one of, for example without limitation,
diethylaminoethyl groups and dimethylaminoethyl groups. The quaternary amine groups may be
for example without limitation trimethyl ammonium and triethyl ammonium groups. The resin
may comprise, but is not limited to, one or more of styrene, agarose, dextran, acrylate,
methacrylate, methyl methacrylate, butyl methacrylate, divinylbenzene, cellulose, silica, and
ceramic.

[000150] Subjecting the dissolved starting fucan composition to ion exchange with an ion-
exchange macroporous resin may comprise subjecting the dissolved starting fucan composition to
ion exchange with an ion exchange resin having a pore size between 5 nm and 1000 nm, for
example between 5 nm and 100 nm, between 10 nm or 15 nm and 50 nm, between 20 nm and 80
nm, between 5 nm and 30nm, between 100 nm and 500 nm, between 300 nm and 900 nm or
between 200 nm and 400 nm. Subjecting the dissolved starting fucan composition to ion exchange
with an ion-exchange macroporous resin may comprise subjecting the dissolved starting fucan
composition to ion exchange with an ion exchange resin has an exclusion limit of between 50 kDa
and 50,000 kDa, for example between 50 kDa and 10,000 kDa, between 100 kDa and 5,000 kDa,
between 10,000 kDa and 40,000 kDa, between 1,000 kDa and 9,000 kDa, between 2,000 kDa and
7,000 kDa or between 500 kDa and 2,000 kDa. The exclusion limit can be based on the exclusion
limit for globular proteins.

[000151] FIG. 8 shows a schematic diagram of an exemplary ion adsorption system 300 for the

segmentation of a fucan on the basis of molecular weight. A solution containing the starting fucan
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composition is supplied via input supply line 301 and pre-filter 306 to TFF subsystem fucan
container 176. In a desalting process, tangential flow filtration (TFF) subsystem pump 174 pumps
the starting fucan composition to TFF filter 171 of TFF subsystem 170 via TFF subsystem filter
supply line 172. The format of the TFF filter 171 may be without limitation any one of a plate and
frame system; a spiral wound cartridge system; a hollow fiber system; a flow cell system; and
centrifugal filter system.

[000152] In the system of FIG. 8, TFF subsystem 170 serves as a desalination subsystem. TFF
filter 171 is typically supplied as a cassette designed to allow an input fluid supplied to it to pass
over its filter on its retentate side, while allowing a permeate to exit via one output line and treated
input fluid to leave as retentate via another output line. For the present method, the cut off
molecular weight of TFF filter 171 is chosen to allow permeation of salt components in the starting
fucan solution while retaining the fucan in the retentate for subsequent ion adsorption treatment in
ion exchange subsystem 180. TFF subsystem pump 174 maintains a level of pressure over TFF
filter 171 between its retentate and permeate sides. In FIG. 8, the retentate of TFF filter 171 is
returned to TFF subsystem fucan container 176 via TFF subsystem retentate line 178, while
permeate containing the unwanted non-fucan salt components is produced via TFF subsystem
permeate output line 179 for use outside TFF subsystem 170 or to be discarded.

[000153] While TFF subsystem pump 174 recirculates the starting fucan composition and
retentate over TFF filter 171, water or a low conductivity flush solution from TFF subsystem
solvent container 177 may be supplied via TFF subsystem solvent supply line 175. The flush
solution is used to replenish retentate solution lost via the permeate on TFF subsystem permeate
output line 179 and/or to ensure that a predetermined number of diavolumes of input starting fucan
and solvent are circulated over the TFF filter 171. By controlling TFF subsystem solvent supply
valve 173, flush solution may be added in a pulse process. In other embodiments, the solvent may
be added in a continuous mode. The continuous mode of adding the solvent has efficiency benefits.
The number of diavolumes of solvent to process over TFF filter 171 may be predetermined. In
some embodiments, the solvent may be deionized water.

[000154] Inter-subsystem valve 302 may be shut during the above processing, and retentate of
TFF filter 171 of TFF subsystem 170 collected into a container (not shown) before being supplied

to ion exchange subsystem fucan container 186 of ion exchange subsystem 180. The collected
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retentate may then be supplied to ion exchange subsystem fucan container 186 of ion exchange
subsystem 180 via TFF subsystem retentate output line 303. In other embodiments, the collected
retentate may be transferred in a container (not shown) to ion exchange subsystem fucan container
186. In yet other embodiments of the system, the inter-subsystem valve 302 may be maintained
open and the retentate of TFF filter 171 may be supplied via TFF subsystem retentate output line
303 on a continuous basis to ion exchange subsystem fucan container 186. The retentate supplied
to ion exchange subsystem 180 may be anticipated to have a lower salt content remaining that may
interfere with the processing of fucan in ion exchange subsystem 180 and is a desalinated fucan
composition.

[000155] TIon exchange container 181 of ion exchange subsystem 180 contains a volume of
macroporous ion exchange resin 189. In some embodiments, the macroporous ion exchange resin
is an anion exchange resin. In some embodiments, the macroporous ion exchange resin is a mixed
charge resin. The pore size of the macroporous ion exchange resin 189 is chosen to preferentially
adsorb fucan molecules of molecular weight below a predetermined value from a solution
containing a broad molecular weight distribution starting fucan, preferentially leaving behind in
the solution fucan molecules that have a greater molecular weight than the predetermined value.
One form of this category of resin is based on substantially spherical particles of styrene
crosslinked with divinylbenzene and having pores containing quaternary ammonium groups. In
some embodiments, the pore size may be between 10nm and 100nm. The fucan molecules may or
may not be preferentially adsorbed into the pores of the resin based on the hydrodynamic size of
the fucan molecules.

[000156] During the processing of the desalinated fucan composition from TFF subsystem 170
in ion exchange container 181, ion exchange subsystem output valve 304 controlling the ion
exchange subsystem output line 305 from ion exchange subsystem fucan container 186 may be
closed. Ion exchange subsystem salt solution supply valve 183b and ion exchange subsystem salt
solution return valve 183¢ may similarly be closed and ion exchange subsystem fucan return valve
183a opened. While ion exchange subsystem fucan pump 184a recirculates a solution containing
the desalinated fucan composition through ion exchange container 181 via ion exchange subsystem
fucan supply line 182a and ion exchange subsystem fucan pump 184a, macroporous ion exchange

resin 189 adsorbs the lower molecular weight fucan molecules, thereby causing the solution in ion
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exchange subsystem fucan return line 188a to contain the desired high-molecular-weight fucan.
After flowing through the ion exchange container 181, the solution containing the desired high-
molecular-weight fucan is returned to ion exchange subsystem fucan container 186 via ion
exchange subsystem fucan return line 188a.

[000157] The average molecular weight of the fucans in ion exchange subsystem fucan container
186 may be measured or monitored. When the solution in ion exchange subsystem fucan container
186 has been circulated for a suitable period of time, or when the fucans in the solution have
attained a predetermined desired average molecular weight value, ion exchange subsystem output
valve 304 may be opened to produce a first ion exchange treated fucan composition as the first
output product of ion adsorption system 300 via ion exchange subsystem output line 305. This first
output product comprises, for example, a high-molecular-weight fucan with a molecular weight
distribution wherein the quantity of the input starting fucan broad molecular weight distribution at
the low molecular weight end has been suppressed or attenuated such that the resulting molecular
weight distribution is displaced towards the higher end of the molecular weight distribution of the
input starting fucan composition supplied to ion adsorption system 300 on input supply line 301.
[000158] Ion exchange subsystem output valve 304 may be closed again, as may ion exchange
subsystem fucan return valve 183a, and ion exchange subsystem salt solution supply valve 183b
and ion exchange subsystem salt solution return valve 183c¢ opened to allow salt solution from ion
exchange subsystem salt solution container 187 to enter the circulation in ion exchange subsystem
180 via ion exchange subsystem salt solution supply line 182b. Ion exchange subsystem salt
solution pump 184b now circulates salt solution via ion exchange subsystem salt solution supply
line 182b through the macroporous ion exchange resin 189 in ion exchange container 181 and back
to ion exchange subsystem salt solution container 187 via ion exchange subsystem salt solution
return line 188b and ion exchange subsystem salt solution return valve 183¢. In this process, the
salt displaces the fucan adsorbed within the pores of the macroporous ion exchange resin and
releases the freed fucan into the salt solution in circulation in ion exchange subsystem 180. The
salt solution may be circulated for a predetermined time. In other embodiments, the average
molecular weight of the fucan in the salt solution in ion exchange subsystem 180 may be measured
and the recirculation of the salt solution terminated when the average molecular weight of the

fucan in salt solution reaches a predetermined desired value.
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[000159] In some embodiments, a predetermined amount of a low ionic content solution may be
used to wash the resin prior to initiating the circulation of salt solution from ion exchange
subsystem salt solution container 187. In some embodiments, this low ionic content solution may
be deionized water.

[000160] At this point ion exchange subsystem output valve 304 may be opened again and the
pumps and valves of ion exchange subsystem 180 suitably operated to allow the second product
of ion adsorption system 300 drawn from ion exchange subsystem output line 305 in the form of
a low molecular weight fucan-rich salt solution. The second product may be filtered, for example
without limitation in a centrifuge over a suitable centrifugal filter or tangential flow filtration filter,
to separate the low-molecular-weight fucan from the unwanted salt. This produces a second output
low-molecular-weight fucan. This second output low-molecular-weight fucan, in contrast with the
first output high-molecular-weight fucan discussed above, has a fucan molecular weight
distribution wherein a portion of the input starting fucan broad molecular weight distribution at
the high-molecular-weight end has been suppressed or attenuated such that the resulting molecular
weight distribution is displaced towards the lower end of the molecular weight distribution of the
input starting fucan composition supplied to ion adsorption system 300 on input supply line 301.
[000161] Given the width and complexity of the starting fucan molecular weight distribution and
the vagaries of polymer behavior and ion exchange resins, the two output fucan molecular weight
distributions may not peak where anticipated from a consideration of the pore size of the
macroporous ion exchange resin. If that occurs, however, the two output fucan molecular weight
distributions will still be displaced with respect to each other, representing the segmentation of the
starting fucan composition into a comparatively higher molecular weight fucan corresponding to
the first product, and a comparatively lower molecular weight fucan corresponding to the second
product. The first product corresponds to large and heavy fucan molecules preferentially not
adsorbed by the resin, while the second product conversely corresponds to fucan molecules

preferentially adsorbed by the resin and are on average smaller and lighter than those not adsorbed.
Preparative gel permeation chromatography
[000162] A high-molecular-weight fucan may be obtained from a broad molecular weight

distribution starting fucan by preparative gel permeation chromatography. The methods can
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comprise providing packed in a column format a gel media specified for gel permeation
chromatography (GPC) of polymers in an aqueous solution; providing a starting fucan composition
comprising a desired high-molecular-weight segment dissolved in an aqueous solvent suitable for
gel permeation chromatography on the gel media; subjecting the solution containing the starting
fucan composition to preparative gel permeation chromatography, wherein the fucan is displaced
according to molecular weight across the gel media in the column at a predetermined flow rate
between a first input end of the column and a second output end of the column; collecting eluent
from the second output end of the column in pre-determined aliquots based on a desired
segmentation of the starting fucan composition, each aliquot comprising a segmented fucan
composition; pooling the desired aliquots based on the desired segmentation of the starting fucan
composition to obtain a pooled GPC aliquot composition comprising the desired high-molecular-
weight fucan.

[000163] Subjecting the solution containing the starting fucan composition to preparative gel
permeation chromatography may comprise first pre-filtering the starting fucan composition in
solution through a pre-filter to remove undesired particulate matter. Subjecting the solution
containing the starting fucan composition to preparative gel permeation chromatography may
comprise preparing the starting fucan composition in a solution at a concentration of between 0.1%
w/v and 20% w/v. Subjecting the solution containing the starting fucan composition to preparative
gel permeation chromatography may comprise using at least one of a peristaltic pump, isocratic
pump, binary pump, quaternary pump and gradient pump to accomplish the displacement across
the column containing gel media. Subjecting the solution containing the starting fucan composition
to preparative gel permeation chromatography may comprise displacing the solution across the
column containing the gel media at a predetermined flow rate of between 0.0005 milliliters per
minute per gel media surface area (mL/min/cm?) to 5 mL/min/cm?, between 0.005 mL/min/cm? to
0.5 mL/min/cm?, between 0.01 mL/min/cm? to 0.25 mL/min/cm? 0.05 mL/min/cm?, 0.1
mL/min/cm? 0.15 mL/min/cm?and 0.2 mL/min/cm?.

[000164] Collecting eluent from the second output end of the column may comprise collecting
aliquots of eluent between about 0.1 mL and 1000 mL, between about 1 mL and 100 mL, between
about 5 mL and 50 mL, about 10 mL, about 20 mL, about 30 mL and about 40 mL. Collecting the

aliquots from the second output end of the column may comprise measuring the molecular weight
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distributions of the aliquots by analytical GPC. Measuring the aliquots by analytical GPC may be
done simultaneously with the collecting of the column eluent.

[000165] Pooling the desired aliquots may involve measuring the molecular weight distributions
of the aliquots by analytical GPC and pooling only aliquots with desired molecular weight
distributions. Pooling the desired aliquots may be done simultaneously with the collecting of the
column eluent.

[000166] The gel media used may comprise at least one of polyhydroxymethacrylate, sulfonated
styrene-divinylbenzene, silica, a hydrophilic bonded phase or polymer, polystyrene,
divinylbenzene, methacrylate, methyl methacrylate, butyl methacrylate, cellulose, ceramic,
agarose and dextran. The gel media used may have pores with diameters of at least one of about 3
nm, 5 nm, 10 nm, 20 nm, 50 nm, 100 nm, 200 nm, 500 nm, 1,000 nm, 2,000 nm, 3,000 nm, 5,000
nm and 10,000 nm. The gel media used may have pores with exclusion limits of at least one of
about 100 Da, 100 kDa 1,000 kDa, 5,000 kDa, 10,000 kDa, 30,000 kDa, 50,000 kDa and 100,000
kDa. The exclusion limits may be based on the exclusion limit for globular proteins, or a
polysaccharide, for example, dextran and/or pullulan.

[000167] The solvent used to dissolve the starting fucan composition may comprise at least one
of water, sodium nitrate, lithium nitrate, monosodium phosphate, disodium phosphate, trisodium
phosphate, lithium chloride, lithium bromide, lithium iodide sodium chloride, sodium bromide,
sodium iodide, potassium chloride, potassium bromide, potassium iodide, sodium hydroxide,
lithium hydroxide, potassium hydroxide, sodium sulfate, sodium sulfite, methanol, ethanol and

acetonitrile.

Chemical Structural modification

[000168] The methods, systems etc. discussed herein can comprise chemical structural
modification of the fucan composition, particularly the fucans in the fucan composition. The
chemical structural modification may involve removal of functional groups from the fucan, for
example, O-acetyl, N-acetyl, methoxy, hydroxyl, carboxylic and/or sulfate functional groups from
the fucan structure. The chemical structural modification may involve the use of a wide variety of

chemical reagents, for example, acids, bases, detergents and/or oxidizing agents.
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Diseases and conditions

Fibrous adhesions

[000169] A fibrous adhesion is a type of scar that forms between two parts of the body, usually
after surgery (surgical adhesion). Fibrous adhesions can cause severe problems. For example,
fibrous adhesions involving the female reproductive organs (ovaries, Fallopian tubes) can cause
infertility, dyspareunia and severe pelvic pain. Fibrous adhesions that occur in the bowel can
cause bowel obstruction or blockage, and fibrous adhesions can also form in other places such as
around the heart, spine and in the hand. In addition to surgery, fibrous adhesions can be caused
for example by endometriosis, infection, chemotherapy, radiation, trauma and cancer.

[000170] A variety of fibrous adhesions are discussed in this document. Terms such as surgical
adhesions, post-surgical adhesions, postoperative adhesions, adhesions due to pelvic inflammatory
disease, adhesions due to mechanical injury, adhesions due to radiation, adhesions due to radiation
treatment, adhesions due to trauma, and adhesions due to presence of foreign material all refer to
adherence of tissues to each other due to a similar mechanism and are all included in the term
fibrous adhesions.

[000171] Fibrous adhesion formation is a complex process in which tissues that are normally
separated in the body grow into each other. Surgical adhesions (also known as post-surgical
adhesions) develop from the otherwise normal wound healing response of the tissues to trauma
and have been reported to occur in over two-thirds of all abdominal surgical patients (Ellis, H.,
Surg. Gynecol. Obstet. 133: 497 (1971)). The consequences of these fibrous adhesions are varied
and depend upon the surgical site or other site, such as a disease site, involved. Problems may
include chronic pain, obstruction of the intestines and even an increased risk of death after cardiac
surgery (diZerega, G. S., Prog. Clin. Biol. Res. 381: 1-18 (1993), diZerega, G. S., Fertil. Steril.
61:219-235 (1994); Dobell, A. R., Jain, A. K., Ann. Thorac. Surg. 37: 273-278 (1984)). In women
of reproductive age, fibrous adhesions involving the uterus, fallopian tubes or ovaries are estimated
to account for approximately 20% of all infertility cases (Holtz, G., Fertil. Steril. 41: 497-507
(1984); Weibel, M. A. and Majno, G. Am. J. Surg. 126: 345-353 (1973)).

[000172] The process of fibrous adhesion formation initially involves the establishment of a

fibrin framework and normal tissue repair. The normal repair process allows for fibrinolysis
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alongside mesothelial repair. However, in fibrous adhesion formation the fibrin matrix matures as
fibroblasts proliferate into the network and angiogenesis occurs resulting in the establishment of
an organized fibrous adhesion within about 3 to 5 days (Buckman, R. F., et al., J. Surg. Res. 21:
67-76 (1976); Raferty, A. T., J. Anat. 129: 659-664 (1979)). Inflammatory processes include
neutrophil activation in the traumatized tissues, fibrin deposition and bonding of adjacent tissues,
macrophage invasion, fibroblast proliferation into the area, collagen deposition, angiogenesis and
the establishment of permanent fibrous adhesion tissues.

[000173] Various attempts have been made to prevent surgical adhesions. These involve
pharmacological approaches targeted at influencing the biochemical and cellular events that
accompany surgical traumas well as barrier methods for the separation of affected tissues. For
example, the use of peritoneal lavage, heparinized solutions, procoagulants, modification of
surgical techniques such as the use of microscopic or laparoscopic surgical techniques, the
elimination of talc from surgical gloves, the use of smaller sutures and the use of physical barriers
(films, gels or solutions) aiming to minimize apposition of serosal surfaces, have all been
attempted. Currently, preventive therapies also include prevention of fibrin deposition, reduction
of inflammation (steroidal and non-steroidal anti-inflammatory drugs) and removal of fibrin
deposits.

[000174] Interventional attempts to prevent the formation of post-surgical adhesions have
included the use of hydroflotation techniques or barrier devices. Hydroflotation involves the
instillation of large volumes of polymer solutions such as dextran (Adhesion Study Group, Fertil.
Steril. 40:612-619 (1983)), or carboxymethyl cellulose (Elkins, T. E., et al., Fertil. Steril. 41:926-
928 (1984)), into the surgical space in an attempt to keep the organs apart. Synthetic barrier
membranes made from oxidized regenerated cellulose (e.g., Interceed™), polytetrafluoroethylene
(Gore-tex surgical membrane) and fully resorbable membranes made from a modified hyaluronic
acid/carboxymethylcellulose (HA/CMC) combination (Seprafilm™) have also been used to
reduce post-surgical adhesion formation in both animals and humans (Burns, J. W, et al., Eur. J.
Surg. Suppl. 577: 40-48 (1997); Burns, J. W., et al., Fertil. Steril. 66:814-821 (1996), Becker, J.
M., etal., J. Am. Coll. Surg. 183:297-306 (1996)). The success of these HA/CMC membranes may
derive from their ability to provide tissue separation during the peritoneal wound repair process

when fibrous adhesions form. The membranes were observed to form a clear viscous coating on
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the injured tissue for 3-5 days after application, a time period that is compatible with the time
course of post-surgical adhesion formation (Ellis, H., Br. J. Surg. 50: 10-16 (1963)). Unfortunately,
limited success has been seen with these methods.

[000175] Peritonitis involves inflammation of the peritoneum. Peritonitis can cause severe
problems. For example, abdominal pain, abdominal tenderness and abdominal guarding.
Peritonitis may involve spontaneous, anatomic and/or peritoneal dialysis related inflammation.
Peritonitis may involve an infection, for example, perforation of a hollow viscus, disruption of the
peritoneum, spontaneous bacterial peritonitis, and systemic infections may result in infection and
peritonitis. Peritonitis may also not involve an infection, for example, leakage of sterile body fluids
into the peritoneum, and sterile abdominal surgery may result in peritonitis. Various attempts have
been made to prevent and/or treat peritonitis. For example, general supportive measures such as
intravenous rehydration, antibiotics, and surgery. There is an unmet need for compounds,
compositions, methods and the like (including delivery approaches) to inhibit, or otherwise treat
and/or prevent, peritonitis, preferably more effectively with few side effects.

[000176] The high-molecular-weight fucans discussed herein can be used to treat fibrous
adhesions in a patient and can be included as a component of, or be, a high-molecular-weight fucan
medical device, combination or pharmaceutical product configured and composed to treat fibrous
adhesions. For example, a high-molecular-weight fucan medical device comprising between about
0.02 mg/mL to about 100 mg/mL, for example 0.1 mg/mL, 0.2 mg/mL, 0.3 mg/mL, 0.5 mg/mL,
0.9 mg/mL, 1 mg/mL, 2.5 mg/mL, 5 mg/mL 7.5 mg/mL, of a high-molecular-weight fucan herein
dissolved in a physiological salt solution. The physiological salt solution can be, for example,
Lactated Ringer’s Injection USP (LRS), normal saline and physiological Dextran solution.
[000177] The high-molecular-weight fucan medical devices, which can be liquid medical
devices, herein can contain pharmaceutically acceptable excipients such as buffers, stabilizers,
preservatives, adjuvants, etc. Such high-molecular-weight fucan medical devices can be used to
treat fibrous adhesions pre-, during, or post-surgery by administering between about 0.01 mL/kg
(per kilogram bodyweight of the patient or target) to about 10 mL/kg or 15 mL/kg of the fucan
medical devices in the preceding paragraph. Doses include, for example, about 0.03 mL/kg, 0.1
mL/kg, 0.2 mL/kg, 0.4 mL/kg, 0.5 mL/kg, 0.6 mL/kg, 1 mL/kg, 1.2 mL/kg, 2 mL/kg, 3 mL/kg, 4
mL/kg, 5 mL/kg, 8 mL/kg, 10 mL/kg and 15 mL/kg of the high-molecular-weight fucan medical

55



WO 2020/019078 PCT/CA2019/051027

device to the surgical site of the patient. In further embodiments, such high-molecular-weight
fucan medical devices can be used to treat fibrous adhesions at any selected target site, for example
lesions, abrasions, injury sites, surgical sites and post-surgical sites by administering between
about 0.04 mg/kg or 0.1 mg/kg to about 25 mg/kg or 50 mg/kg. Some examples of such doses
include, for example, about 0.04 mg/kg, 0.075 mg/kg, 0.1 mg/kg, 0.2 mg/kg, 0.5 mg/kg, 1 mg/kg,
1.3 mg/kg, 2 mg/kg, 3 mg/kg, 4 mg/kg, 5 mg/kg, 7.5 mg/kg, 8 mg/kg, 10 mg/kg, 15 mg/kg, 20
mg/kg, 25 mg/kg and 50 mg/kg of the fucans herein, including for example the high-molecular-
weight fucans herein, to the surgical site of the patient. The administering can be accomplished,
for example, by instilling a liquid medical device generally throughout the target area; directing
the liquid medical device at a specific location(s) within the target area; spraying the liquid medical
device generally or at a specific location(s) within the target area; or, spraying or otherwise
delivering the liquid medical device via an applicator, which can be a spray applicator through a
trocar, catheter, endoscope or other minimally invasive device, onto a specific location(s) that a
surgeon or other practitioner has identified as particularly susceptible to or concerning for
development of fibrous adhesions. In another aspect, the administering can be done after opening
of the surgical wound but before the surgical procedure; during the surgical procedure, or after the
surgical procedure but before the surgical wound has been closed. If desired, the liquid medical
device can also be administered after the surgery is completed (for example through a syringe and
needle) and can be administered to non-surgical target sites as well. The surgical site of the patient
can be, for example, at least one of the pelvic cavity, abdominal cavity, dorsal cavity, cranial
cavity, spinal cavity, ventral cavity, thoracic cavity, pleural cavity, pericardial cavity, skin, joints
or muscles. The administering of the high-molecular-weight fucan medical device into the surgical
site of the patient can be accomplished in less than about 15 minutes, 10 minutes, 8 minutes, 6
minutes, 5 minutes, 4 minutes, 3 minutes, 2 minutes, 1 minute, 45 seconds, 30 seconds, 20 seconds,
15 seconds, 10 seconds and 5 seconds.

[000178] Examples of administering the high-molecular-weight fucan medical device to a
surgical site include without limitation administering the high-molecular-weight fucan medical
device at the surgical site of a Cesarean section surgical procedure; a microvascular free flap
reconstruction surgical procedure, a full thickness skin graft surgical procedure, a V-Y

advancement flap surgical procedure, a fasciocutaneous rotation flap surgical procedure, an
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arthroplasty surgical procedure, a mastectomy surgical procedure, a sequestrectomy surgical
procedure, a saucerization surgical procedure, an osteotomy surgical procedure, an osteoplasty
surgical procedure, a patellectomy surgical procedure, a synovectomy surgical procedure, a
capsulectomy surgical procedure, a tendon or ligament repair surgical procedure, a tenolysis
surgical procedure, a tenotomy surgical, a fasciotomy surgical procedure, a meniscal repair
surgical procedure, a vertebrectomy surgical procedure, a ethmoidectomy surgical procedure, a
Caldwell Luc's operation surgical procedure, a dacryocystorhinostomy surgical procedure, a lysis
nasal synechia surgical procedure, a thymectomy surgical procedure, a pneumonolysis surgical
procedure, a pneumonectomy surgical procedure, thoracoplasty surgical procedure, a bilobectomy
surgical procedure, a portal hypertension surgery surgical procedure, a splenectomy surgical
procedure, a esophagectomy surgical procedure, a peritonitis surgery surgical procedure, a
gastrectomy surgery surgical procedure, a jejunojejunostomy surgery surgical procedure, a
laparoscopic cholecystectomy surgery surgical procedure, a laparoscopic common bile duct
exploration surgical procedure, a gastroenterostomy surgical procedure, a bariatric surgery
surgical procedure, a bowel resection & anastomosis surgical procedure, a segemental
hepatectomy surgical procedure, a lobectomy surgical procedure, a pancreatomy surgical
procedure, a pancreaticoduodenectomy surgical procedure, a tumor resection surgical procedure,
a laparoscopic nephrectomy surgical procedure, a cystectomy surgical procedure, an abdominal or
pelvic adhesion lysis surgical procedure, a hysterosalpingostomy surgical procedure, a
salpingoplasty surgical procedure, an ectopic pregnancy laparoscopic surgery surgical procedure,
a joint replacement surgery surgical procedure, a broken bone repair surgical procedure, a
hysterectomy surgical procedure, a gallbladder removal surgical procedure, a heart bypass surgical
procedure, an angioplasty surgical procedure, an atherectomy surgical procedure, a breast biopsy
surgical procedure, a carotid endarterectomy surgical procedure, a cataract surgery surgical
procedure, a coronary artery bypass surgical procedure, a dilation and curettage surgical procedure,
a hernia repair surgical procedure, a lower back pain surgery surgical procedure, a partial
colectomy surgical procedure, prostatectomy surgical procedure and a tonsillectomy surgical
procedure, after opening the surgical wound, during surgery, before closing the surgical wound

and/or after closing the surgical wound.
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Cancers Generally

[000179] Cancer has been the second leading cause of death in the U.S. and accounts for over
20% of all mortalities. Cancer is a proliferative disease and is characterized by the uncontrolled
division of certain cells, which may lead to the formation of one or more tumors. A number of
methods are used to treat cancer, including surgery, radiation, chemotherapy and combinations
thereof. Although surgery is a relatively common method used for some localized tumors, there
is still a significant chance of tumor recurrence after tumor excision.

[000180] Treating cancers and other proliferative diseases has been limited by the potential for
damage or toxicity to non-cancerous, healthy tissues. In radiation and surgical treatments, the
procedure has been generally confined to and proximal to the tumor sites. However, there can be
significant risk to patients undergoing surgical removal of cancerous tissues (e.g., in removal of
prostate or brain tumors there can be a significant risk of non-repairable damage to surrounding
vital tissues, for example via potential reduced need for resection of non-tumor tissues.
Furthermore, in focused radiation treatment, which has been given as a first line treatment for
prostate cancer, there are similar risks. In the chemotherapeutic treatment of cancer, the drug has
been administered systemically, so that the whole body is exposed to the drug. These drugs are
designed to be toxic to cancer cells, but they are also (generally) toxic to non-cancerous cells so
that patients become quite ill when undergoing drug treatments for cancer. Through experience,
oncologists are able to give doses of these drugs that may be tolerated by some patients. However,
these doses are often not successful in treating cancers.

[000181] One problem with any method of treating cancer has been the local recurrence of the
disease. For example, approximately 700,000 Americans are diagnosed with localized cancer
annually (approximately 64% of all cancer patients) and almost half a million are treated using
surgical methods. Unfortunately, 32% of patients treated with surgery relapse after the initial
treatment (approximately 21% relapse at the initial surgical site and 11% at distant metastatic
sites). Almost 100,000 patients die annually due to localized recurrence of cancer. This has been
especially true in breast cancer where 39% of patients undergoing lumpectomy will experience

local recurrence of the disease.
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[000182] Staging is a method of judging the progress of the cancer (solid tumor) in a patient. A
simplified approach puts patients into three groups or stages based on how far the cancer has
advanced:

[000183] Stage 1: The cancer can be treated by surgically removing part of the organ. This is
also known as the resectable stage.

[000184] Stage 2: The cancer has advanced past the point of being resectable but is still confined
to the organ itself.

[000185] Stage 3: The tumor has spread to other organs.

[000186] Many cancers are treated with anti-proliferative agents including, for example, 5-
fluorouracil (Efudex®), vinca alkaloids (for example, vincristine (Oncovin®)), anthracyclines (for
example, doxorubicin (Adriamycin®)), cisplatin (Platinol-AQ®), gemcitabine hydrochloride
(Gemzar®), methotrexate and paclitaxel. Some examples of the toxicities associated with the anti-
proliferative agents, methotrexate and paclitaxel, are discussed elsewhere herein. Methotrexate
has been used to treat several cancers including, for example, bladder, breast, cervical, head and
neck, hepatic, lung, and testicular cancers. Paclitaxel has been used to treat several cancers
including, for example, ovarian, breast, and non-small cell lung cancers (Compendium of
Pharmaceutical and Specialties Thirty-fifth Edition, 2000).

[000187] Toxicities due to S-fluorouracil can include cardiovascular toxicity such as myocardial
ischemia; central nervous system toxicities such as euphoria, acute cerebellar syndrome and ataxia;
dermatologic toxicities such as alopecia and dermatitis; gastrointestinal toxicities such as nausea,
vomiting and oral or gastrointestinal ulceration; hematologic toxicities such as leukopenia,
thrombocytopenia and anemia; hypersensitivity toxicities such as anaphylaxis and contact
hypersensitivity; ocular toxicities such as increased lacrimation, photophobia and conjunctivitis;
and, other toxicities such as fever. 5-fluorouracil has been used to treat many cancers including,
for example, breast, colorectal, gastric, hepatic, bladder, head and neck, non-small cell lung,
ovarian, pancreatic, and prostate cancers (Compendium of Pharmaceutical and Specialties Thirty-
fifth Edition, 2000).

[000188] Toxicities due to vincristine include central nervous system toxicities such as seizures
in children and hallucinations; dermatologic toxicity such as alopecia; extravasation toxicity such

as vesicant; gastrointestinal toxicities such as nausea, vomiting, constipation and stomatitis;
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hematologic toxicity such as myelosuppression; neurologic toxicities such as peripheral
neuropathy and autonomic neuropathy; ocular toxicities such as double vision, transient blindness
and optic atrophy; renal/metabolic toxicities such as urinary retention, hyperuricemia and bladder
atony; respiratory toxicity such as shortness of breath; and, other toxicity such as fever in children.
This anti-proliferative agent has been used to treat several cancers including, for example,
Hodgkin’s disease, small cell lung, Wilm’s tumor, and testicular cancers (Compendium of
Pharmaceutical and Specialties Thirty-fifth Edition, 2000).

[000189] Toxicities due to doxorubicin include cardiovascular toxicities such as
electrocardiographic abnormalities and cardiomyopathy; dermatologic toxicities such as alopecia
and nail changes; extravasation hazard toxicity such as vesicant; gastrointestinal toxicities such
and nausea, vomiting and stomatitis, genitourinary toxicity such as red coloration of urine;
hematologic toxicity such as myelosuppression; hypersensitivity toxicities such as anaphylaxis and
skin rash; ocular toxicity such as conjunctivitis; reproductive toxicity such as infertility; and, other
toxicity such as hyperuricemia. This anti-proliferative agent has been used to treat several cancers
including, for example, breast, small cell lung, and ovarian cancers (Compendium of
Pharmaceutical and Specialties Thirty-fifth Edition, 2000).

[000190] Toxicities due to cisplatin include cardiovascular toxicity such as electrocardiographic
changes; dermatologic toxicity such as hyperpigmentation; extravasation hazard toxicity such as
irritant; gastrointestinal toxicities such as nausea and vomiting; hematologic toxicities such as
myelosuppression and hemolytic anemia; hypersensitivity toxicity such as anaphylactic;
neuromuscular toxicity such as peripheral neuropathy and acute encephalopathy; ocular toxicity
such as retrobulbar neuritis; otologic toxicities such as hearing loss and tinnitus; renal/metabolic
toxicities such as toxic nephropathy and hypokalemia; and, other toxicity such as infertility. This
anti-proliferative agent has been used to treat several cancers including, for example, bladder,
small cell lung, ovarian, testicular, brain, breast, cervical, head and neck, hepatoblastoma, and
thyroid cancers (Compendium of Pharmaceutical and Specialties Thirty-fifth Ldition, 2000).
Toxicities due to gemcitabine hydrochloride include, for example, hematologic toxicities such as
myelosuppression; gastrointestinal toxicities such as nausea, vomiting and stomatitis; hepatic
toxicities such as transient elevations of serum transaminases; renal toxicities such as proteinuria,

hematuria, hemolytic uremic syndrome and renal failure; dermatologic toxicity such as rash and
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alopecia; edema toxicities such as edema and peripheral edema; and, other toxicity such as fever.
This anti-proliferative agent has been used to treat pancreatic and non-small cell lung cancers
(Compendium of Pharmaceutical and Specialties Thirty-fifth Edition, 2000).

[000191] The present discussion comprises prevention or treatment of localized cancers or solid
tumors that can be treated include those of the prostate, breast, pancreas, liver, kidney,
genitourinary system, brain, gastrointestinal system, respiratory system, and head and neck. The
compositions, etc., herein may prevent or treat cancers, including metastases, by allowing
controlled release of high-molecular-weight fucan at a site somewhat distant from the target tumors
by allowing effective concentrations of the high-molecular-weight fucan to reach the tumors
and/or metastases by diffusion or even systemic transport. Some of these cancers are discussed

further in the following paragraphs.

Prostate Cancer

[000192] Prostate cancer is a malignant tumor that arises in the cells lining the prostate gland. In
the U.S., an estimated 200,000 patients will develop prostate cancer this year, and more than
30,000 will die of the disease. Prostate cancer has a death to new cases ratio of ~15%. The cancer
may remain within the prostate, or it may spread to surrounding tissues or to distant sites (most
often lymph nodes and bone). Usually prostate cancer spreads silently, producing symptoms only
when it has progressed beyond the prostate. If prostate cancer has been diagnosed and treated
during early stages, in some studies patients have had a 5-year survival rate of 94%.

[000193] Prostate cancer is often discussed as a disease of men over age 50. In fact, 80% of men
with prostate cancer are 60 years of age and older. A man's chances of being diagnosed with
prostate cancer during his lifetime are about 1 in 10, roughly the same as a woman's chances of
having breast cancer. The number of reported new cases has risen dramatically in recent years as
a result of improved tests that can detect the disease early in its development, often long before
symptoms appear. The likelihood of developing prostate cancer in any given year increases with
age but rises dramatically after age 50.

[000194] Current treatment options for prostate cancer depend upon the extent of disease
progression, the patient's age and overall health. Elderly patients, who have only early stage cancer

or who suffer from additional, more serious diseases, may be treated conservatively, whereas those
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whose cancer is advanced may undergo more aggressive treatment. Prostate cancer has been
treated by wvarious methods, including radiation therapy (external beam radiation or
brachytherapy), hormone withdrawal or castration (surgical or chemical), anti-proliferative agents,
surgery, and expectant therapy (that is, “watchful waiting”). No treatment guarantees an absolute
cure, and some have considerable side effects.

[000195] Early stage prostate cancer (that is, the tumor is localized to the prostate) may be treated
with “watchful waiting”. Surgery for prostate cancer has been recommended for patients whose
overall health has been otherwise good and the tumor is confined to the prostate gland. A common
treatment for localized cancer of the prostate in men under the age of 70 has been radical
prostatectomy (that is, surgical removal of the prostate).

[000196] Patients whose cancer is localized in the prostate area are commonly treated with
external beam radiation (EBR). The radiation kills cancer cells and shrinks tumors. EBR accounts
for less than 20% of localized prostate cancer treatment, with approximately 50% of these patients
experiencing post radiation recurrences of the disease. Combined with early stage prostate cancer
detection and increased demand from patients, brachytherapy (i.e., local radiation therapy) use has
been expected to grow. In 1995, only 2.5% of newly diagnosed patients were treated using
brachytherapy. Brachytherapy involves the implantation of radioactive metal “seeds” in the
prostate tumor.

[000197] Treatment for prostate cancer that has spread involves removal of the testicles or
hormone therapy. Both are used to inhibit or stop the production of the testosterone that has been
driving the cancer growth. Approximately 20% of all prostate cancer patients undergo hormone

withdrawal therapy. Hormone therapies include goserelin acetate (Zoladex®) or leuprolide acetate

(Lupron®). Anti-proliferative agents used to treat prostate cancer have included 5-fluorouracil.

Breast Cancer

[000198] Inthe U.S., breast cancer has been the most common cancer among women, with about
180,000 new cases diagnosed every year (male breast cancer accounts for about 5% of all
diagnosed breast cancers). It has been surpassed only by lung cancer as a cause of death in women,
and it has been responsible for approximately 50,000 deaths annually. An American woman has

a one in eight (or about 13%) chance of developing breast cancer during her lifetime. Over the
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past decade, most reported breast cancers were small, primary (arising independently; not caused
by a metastasis) tumors. Roughly 70% to 80% of newly diagnosed patients exhibited early-stage
disease (Stage 1 or 2), and a majority had no involvement of the axillary (underarm) lymph nodes.
[000199] Most breast cancers are carcinomas (that is, malignant tumors that grow out of
epithelial tissues). Less than 1% of breast cancers are sarcomas, or tumors arising from connective
tissue, bone, muscle or fat. In addition, most breast cancers (about 75%) are ductal carcinomas,
arising in the tissues that line the milk ducts. A much smaller number of cancers (about 7%) are
found within the breast lobules and are called lobular carcinomas. Paget's disease (cancer of the
areola and nipple) and inflammatory carcinoma account for nearly all other forms of breast cancer.
[000200] Breast cancer treatment has been complicated and depends on many factors. Two
important factors are the type of tumor and the stage of progression. Tumor characteristics, in
particular, help to separate individuals into two groups: (1) those who are at low risk of cancer
recurrence and (2) those who are at high risk of cancer recurrence. Specific prognostic factors
place patients in either of these groups. These factors include tumor size; presence of female sex
hormone estrogen and progesterone (ER/PR) receptors; cellular growth cycle phase (whether
tumor cells are actively dividing or are in "S-phase"); presence of a protein known as "her-2-neu
protein"; tumor grade, an indicator of tumor cell differentiation or change; and, tumor ploidy, the
number of sets of genetic material within tumor cells.

[000201] Treatment of primary disease without significant lymph node involvement has been by
lumpectomy and radiotherapy. More significant lymph node involvement may warrant
mastectomy and removal of auxiliary lymph nodes. At this stage the chance of metastasis and
local recurrence has been high. Treatment of metastatic disease has been palliative, involving
radiation therapy and chemotherapy, which are immunosuppressive, cytotoxic and leukopenia.
Anti-proliferative agents including, for example, S-fluorouracil, doxorubicin, methotrexate, and

paclitaxel, have been approved for use against breast cancer.
Pancreatic Cancer

[000202] The pancreas is an organ of the digestive system located near the stomach and small

intestine. It has two major functions: the production of enzymes and hormones. Cancers of the
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pancreas can occur in the exocrine (i.e., enzymes) pancreas (e.g., classic pancreatic
adenocarcinomas) or can occur in the endocrine (i.e., hormones) pancreas.

[000203] Cancers of the exocrine pancreas are a very serious health issue. In the U.S,
approximately 28,000 patients are diagnosed with pancreatic cancer, while about the same number
die annually from this disease. Pancreatic cancer occurs equally in males and females. Due to
difficulties in diagnosis, the intrinsic aggressive nature of pancreatic cancers, and the sparse
systemic treatment options available, only approximately 4% of patients diagnosed with pancreatic
adenocarcinoma live for 5 years after diagnosis. Pancreatic cancer has been the 5™ leading cause
of cancer death, following breast, lung, colon, and prostate cancer.

[000204] The choice of treatment for pancreatic cancer depends largely on the stage of the tumor.
Possible treatments include surgery, anti-proliferative agents, radiation, and biological therapy.
Surgery has been usually reserved for Stage 1 patients whose cancer is deemed resectable.
Sometimes a combination of therapies, such as radiation and anti-proliferative agent given before
or after surgery, can increase a patient's chances of survival. Pancreatic cancer that is deemed
unresectable (usually Stage II or later) may be treated using anti-proliferative agents in clinical
trials. Anti-proliferative agents, such as, for example, gemcitabine or S-fluorouracil have had some
effect against pancreatic cancer and gemcitabine has been used as a palliative agent. Toxicities
due to these anti-proliferative agents are discussed elsewhere herein. Radiation therapy has some
effect against pancreatic cancer when used in combination with chemotherapy. Radiation therapy
alone may subdue symptoms. This form of treatment has also been used in Stage II or later

pancreatic cancers.

Bladder Cancer

[000205] In 1998, it was estimated that over 54,000 new cases of bladder cancer would be
diagnosed in the U.S. and about 15,000 deaths would be attributed to the disease. Bladder cancer
has been the fourth most common cancer among American men and the ninth most common cancer
among American women. It occurs three times more frequently in men than in women. Primarily
a disease of older men, bladder cancer has been a significant cause of illness and death. The risk
of bladder cancer increases steeply with age (80% of cases occur in people older than 50 years),

with over half of all bladder cancer deaths occurring after age 70. In white men over 65, the annual
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disease rate of bladder cancer has been approximately 2 cases per 1,000 persons; this contrasts
with a rate of 0.1 cases per 1,000 persons under 65. During one's lifetime, the probability of
developing bladder cancer has been greater than 3%; however, the probability of dying, from
bladder cancer has been small (<1%). Bladder cancer rarely occurs in people who are younger
than 40 years of age.

[000206] Recent studies suggest that certain genes and inherited metabolic abilities may play a
role in bladder cancer. Transitional cell carcinoma (TCC) has been the most common form of
bladder cancer. TCC usually occurs as a superficial (surface), papillary (wart-like), exophytic
(outward-growing) mass upon a stalk-like base. In some cases, though, TCC may be attached on
a broad base or it may appear ulcerated (within an indented lesion). Papillary TCCs often start out
as areas of hyperplasia that later dedifferentiate or lose individual cell characteristics. Only about
10% to 30% of papillary TCCs develop into invasive cancers. By contrast, nonpapillary forms of
TCC are more likely to become invasive. As noted, such TCCs may appear ulcerated or flat. Flat,
nonpapillary TCC that has been made up of anaplastic epithelium has been classified as carcinoma
in situ (CIS or TIS). The tissue of CIS contains cells that are large, have noticeable nucleoli (round
body within a cell; involved in protein synthesis), and lack normal polarity.

[000207] The treatment of bladder cancer depends upon many factors. The most important of
these factors are the type of tumor that is present and its stage. Common treatments include
transurethral resection (TUR), electrosurgery, laser surgery, intravesical therapy, anti-proliferative
agents, surgical therapy, cystectomy, and radiation therapy. Examples of anti-proliferative agents
used to treat bladder cancer include, for example, S-fluorouracil, cisplatin and methotrexate.
Toxicities due to the anti-proliferative agents, S5-fluorouracil, cisplatin, and methotrexate, are

discussed elsewhere herein.

Brain Cancer

[000208] Brain tumors are often inoperable and more than 80% of patients die within 12 months
of diagnosis. Approximately 18,000 new cases of primary intracranial (brain) cancer are
diagnosed each year in the U.S. This represents about 2 percent of all adult cancers. More than

50 percent of these are high-grade gliomas (i.e., glioblastoma multiform and anaplastic
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astrocytoma tumors). Patients with these tumors often suffer from severe disabilities such as motor
dysfunction, seizures, and vision abnormalities.

[000209] Tumors that begin in brain tissue are known as primary brain tumors. Primary brain
tumors are classified by the type of tissue in which they begin. The most common brain tumors
are gliomas, which begin in the glial (supportive) tissue. Others include astrocytomas, brain stem
gliomas, ependymomas and oligodendrogliomas.

[000210] Surgical removal of brain tumors has been recommended for most types and in most
locations and should be as complete as possible within the constraints of preservation of neurologic
function. An exception to this rule has been for deep-seated tumors, such as pontine gliomas,
which are diagnosed on clinical evidence and are treated without initial surgery approximately
50% of the time. In many cases, however, diagnosis by biopsy is performed. Stereotaxic biopsy
can be used for lesions that are difficult to reach and resect. Patients who have brain tumors that
are either infrequently curable or unresectable should be considered candidates for clinical trials
that evaluate radiosensitizers, hyperthermia, or interstitial brachytherapy used in conjunction with
external-beam radiation therapy to improve local control of the tumor or for studies that evaluate
new drugs and biological response modifiers.

[000211] Radiation therapy has a major role in the treatment of most tumor types and can
increase the cure rate or prolong disease-free survival. Radiation therapy may also be useful in
the treatment of recurrences in patients treated initially with surgery alone. Chemotherapy may be
used before, during, or after surgery and radiation therapy. Recurrent tumors are treated with
chemotherapy as well. Anti-proliferative agents used in the treatment of brain cancers include
cisplatin. Examples of the toxicities associated with this anti-proliferative agent are discussed

elsewhere herein.

Restenosis

[000212] Restenosis is a form of chronic vascular injury leading to vessel wall thickening and
loss of blood flow to the tissue supplied by the blood vessel. This inflammatory disease can occur
in response to vascular reconstructive procedures including any manipulation that relieves vessel
obstruction. Thus, restenosis has been a major restrictive factor limiting the effectiveness of these

procedures.
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[000213] The present discussion comprises prevention or treatment of restenosis, for example by
administering to a blood vessel a therapeutically effective amount of the combination of an
oligonucleotide therapeutic and an anti-inflammatory agent. Suitable compositions include a
polymeric carrier that can be surgically implanted at a restenosis site, or potential restenosis site,
or can be injected via a catheter as a polymeric paste or gel. Suitable compositions may comprise

high-molecular-weight fucans discussed herein.

Arthritis

[000214] Rheumatoid arthritis (RA) is a debilitating chronic inflammatory disease characterized
by pain, swelling, synovial cell proliferation (pannus formation) and destruction of joint tissue. In
the advanced stage, the disease often damages critical organs and may be fatal. The disease
involves multiple members of the immune system (macrophages/monocytes, neutrophils, B cells
and T cells) complex cytokine interactions and synovial cell malfunction and proliferation. Early
aggressive treatment has been recommended with disease modifying anti-rheumatic drugs
(DMARDs) such as methotrexate, which drug is discussed elsewhere herein.

[000215] Crystal induced arthritis has been characterized by crystal induced activation of
macrophages and neutrophils in the joints and is followed by excruciating pain for many days.
The disease progresses so that the intervals between episodes gets shorter and morbidity for the
patient increases. This disease has been generally treated symptomatically with non-steroidal anti-
inflammatory drugs (NSAIDs) such as diclofenac sodium (Voltaren®). This anti-inflammatory
agent has toxicities which include central nervous system toxicities such as dizziness and
headache; dermatologic toxicities such as rash and pruritus; gastrointestinal toxicities such as
exacerbated ulcerative colitis and Crohn’s disease; genitourinary toxicities such as acute renal
failure and renal papillary necrosis; hematologic toxicities such as agranulocytosis, leukopenia and
thrombocytopenia; hepatic toxicities such as elevated liver transaminases and hepatitis; and, other
toxicities such as asthma and anaphylaxis.

[000216] The present discussion comprises prevention or treatment of rheumatoid arthritis, for
example via administering to a patient a therapeutically effective amount of an oligonucleotide
therapeutic and optionally an anti-inflammatory agent. Suitable compositions include a polymeric

carrier that can be injected into a joint as a controlled release carrier of the anti-inflammatory agent
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and microparticulates as controlled release carriers of the oligonucleotide therapeutic (which in
turn has been incorporated in the polymeric carrier). Suitable compositions may comprise high-
molecular-weight fucans discussed herein. Such polymeric carriers may take the form of polymeric

microspheres, pastes or gels.

Inflammatory conditions

[000217] The compositions, etc., herein may optionally inhibit or treat inflammatory conditions
involving neutrophils for example comprising administering to a patient compositions containing
an oligonucleotide therapeutic and an anti-inflammatory agent. Examples of such conditions
include crystal-induced arthritis; osteoarthritis; non-rheumatoid inflammatory arthritis; mixed
connective tissue disease; Sjogren’s syndrome; ankylosing spondylitis; Behget’s syndrome;
sarcoidosis; psoriasis; eczema; inflammatory bowel disease; chronic inflammatory lung disease;
neurological disorders; and, multiple sclerosis. Some of these diseases are discussed further in the

following paragraphs.

Chronic inflammatory skin diseases (including psoriasis and eczema)

[000218] Psoriasis is a common, chronic inflammatory skin disease characterized by raised,
thickened and scaly lesions which itch, burn, sting and bleed easily. While these diseases have
cellular proliferation and angiogenic components in later stages of the disease, patients often have
accompanying arthritic conditions. Symptoms may be treated with steroidal anti-inflammatory
agents such as prednisone or anti-proliferative agents such as methotrexate, which agents are
discussed elsewhere herein. The compositions herein may also be used to inhibit or otherwise treat
and/or prevent chronic inflammatory skin diseases, for example psoriasis and/or eczema.
[000219] The following provides some additional representative examples of inflammatory
diseases that can be treated with compositions discussed herein, include, for example, arterial
embolization in arteriovenous malformations (vascular malformations); menorrhagia; acute
bleeding; central nervous system disorders; and, hypersplenism; inflammatory skin diseases such
as psoriasis; eczematous disease (atopic dermatitis, contact dermatitis, eczema); immunobullous
disease; and, inflammatory arthritis which includes a variety of conditions including rheumatoid

arthritis, mixed connective tissue disease, Sjogren’s syndrome, ankylosing spondylitis, Behget’s
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syndrome, sarcoidosis, crystal induced arthritis and osteoarthritis (all of which feature inflamed,

painful joints as a prominent symptom).

Ischemia

[000220] Ischemia or ischaemia involves a restriction in blood supply, which may include a
shortage of supply of oxygen, glucose and other components required for proper tissue function,
resulting in damage and/or dysfunction of tissue. Ischemia can cause severe problems. For
example, tissues can become anoxic, necrotic, and clots can form. Various attempts have been
made to prevent and/or treat ischemia. For example, restoration of blood flow, or reperfusion.
Restoration of blood, however, involves the reintroduction of oxygen, which can cause additional
damage due to the production of free radicals, resulting in reperfusion injury. Reperfusion injury
can cause severe problems. The compositions herein may be used to inhibit or otherwise treat

and/or prevent, ischemia, and/or reperfusion injury.

Endotoxemia
[000221] Endotoxemia is the presence of endotoxins in the blood. Endotoxemia can cause severe
problems. For example, endotoxemia can lead to septic shock. The compositions herein may be

used to inhibit, or otherwise treat and/or prevent, endotoxemia.

Keloid scarring

[000222] Keloid trait causes wounds to heal with raised scars. Keloid traits’ raised scars involve
abnormal fibrous scarring. Keloid trait causes severe problems, for example, pain and
disfigurement. The compositions herein may be used to inhibit, or otherwise treat and/or prevent,
keloid trait and its resulting raised scars.

[000223] Keloid (keloid scar) is a type of scar that expands in growths over normal skin. Keloids
involve abnormal collagen growth, including type I and type III collage abnormal growth. Keloids
cause severe problems, for example, pain, itchiness, and if infected may ulcerate. Attempts have
been made to treat or prevent keloids including the use of surgery, dressings, steroid injections and
laser therapy. The compositions herein may be used to inhibit, or otherwise treat and/or prevent,

keloids.
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Dermatitis

[000224] Dermatitis includes inflammation of the skin including atopic dermatitis and contact
dermatitis. For example, contact dermatitis involves localized rash and/or irritation of the skin
following contact of the skin with a foreign substance. For example, atopic dermatitis is a
chronically relapsing, pruritic skin disease. Atopic dermatitis is sometimes called prurigo Besnier,
neurodermitis, endogenous eczema, flexural eczema, infantile eczema, childhood eczema and
prurigo diathsique. Eczema is a disease in a form of dermatitis. Other types of dermatitis include
spongiotic dermatitis, seborrhoeic dermatitis (dandruft), dyshidrotic dermatitis (pompholyx),
urticaria, vesicular dermatitis (bullous dermatitis), and popular urticaria. Dermatitis can cause
severe problems. For example, dry skin, skin rashes, skin edema, skin redness, skin itchiness, skin
crusting, cracking, blistering, oozing and bleeding. Attempts have been made to treat or prevent
dermatitis including the use of corticosteroids and coal tars. The compositions herein may be used
to inhibit, or otherwise treat and/or prevent, dermatitis including atopic dermatitis, eczema, contact
dermatitis, spongiotic dermatitis, seborrhoeic dermatitis, dyshidrotic dermatitis, urticaria,

vesicular dermatitis, and popular urticaria.

Rosacea

[000225] Rosacea is a chronic disease or condition typically characterized by facial erythema.
Rosacea can cause severe problems. For example, rosacea typically begins as redness on the
forehead, nose or cheeks and can also cause redness on the neck, ears, scalp and chest. For
example, rosacea can cause additional symptoms including telangiectasia, papules, pustules,
painful sensations, and in advanced cases rhinophyma (red lobulated nose) may develop. Rosacea
subtypes include erythematotelangiectatic rosacea, papulopustular rosacea, phymatous rosacea,
and ocular rosacea. Attempts have been made to treat or prevent rosacea including the use of anti-
inflammatories and antibiotics. The compositions herein may be used to inhibit, or otherwise treat
and/or prevent, rosacea including its erythematotelangiectatic, papulopustular, rosacea and ocular

subtypes.

Medical Device, Medical Material, Combination, and Pharmaceutical Products
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[000226] The discussion herein also provides medical devices, medical materials, combination,
and pharmaceutical products, comprising compositions as discussed herein in a medical device,
medical material, combination product or pharmaceutically acceptable container. The products
can also include a notice associated with the container, typically in a form prescribed by a
governing agency regulating the manufacture, use, or sale of medical devices, medical materials,
combination, and pharmaceuticals or biopharmaceuticals, whereby the notice is reflective of
approval by the agency of the compositions, such as a notice that a high-molecular-weight fucan
has been approved as an anti-proliferative agent or anti-inflammatory agent, e.g., for human or
veterinary administration to treat proliferative diseases or inflammatory diseases (such as, for
example, inflammatory arthritis, restenosis, surgical adhesions, psoriasis and peritonitis).
Instructions for the use of the high-molecular-weight fucan herein may also be included. Such
instructions may include information relating to the dosing of a patient and the mode of
administration.

[000227] The present application is further directed to methods of making the various elements
of the high-molecular-weight fucan, systems etc., discussed herein, including making the
compositions themselves, as well as to methods of using the same, including for example treatment
of the conditions, diseases, etc., herein.

[000228] The present application further comprises medical devices, medical materials, medical
combination products, and pharmaceutical products for treatment of fibrous adhesions, arthritis,
psoriasis or other diseases as desired comprising high-molecular-weight fucans presented herein.
The materials, etc., can be used in a medicament for treating fibrous adhesions, such as a surgical
adhesions, arthritis, psoriasis or other diseases as desired. Also provided are methods of
manufacturing and using such medicaments able to reduce symptoms associated with at least one
of fibrous adhesions, arthritis, and psoriasis in a patient including a human patient, comprising
combining a pharmaceutically effective amount of a fucan such as fucoidan as discussed herein
with a pharmaceutically acceptable excipient or buffer.

[000229] The following Examples provide exemplary discussions of certain embodiments herein

but the disclosure and claims are not limited thereto.

Example 1: Chemical structural modification
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[000230] An exudate-extract was obtained from Laminaria Hyperborea. The exudate-extract
was filtered and small molecules were removed by tangential flow filtration (TFF) over a 100 kDa
filter. A sample of the resulting retentate was lyophilized to obtain otherwise unmodified sample
A. The resulting retentate was brought to 0.25 M NaOH by addition of 10 M NaOH solution and
left at room temperature for 16 hours. The resulting sample was then centrifugally filtered over a
50 kDa filter and the resulting retentate collected and lyophilized to obtain base-treated sample B.
Both unmodified sample A and base-treated sample B were analyzed by proton nuclear magnetic
resonance spectroscopy (‘H-NMR) and the resulting '"H-NMR spectrum are shown in FIG. 9A.
[000231] FIG. 9A demonstrates the chemical structural modification of the fucan accomplished,
the broad peak with a chemical shift about 2.0 ppm that is present in the unmodified sample A is
not present in the base-treated sample B.

[000232] Unmodified sample A and base-treated/modified sample B were further analyzed by 2D
'H-13C heteronuclear multiple quantum coherence (HMQC). The HMQC spectra, shown in FIG.
9B, were acquired at 70 °C with solvent signal suppression on a 600 MHz spectrometer equipped
with 5-mm cold probe. A high number of scans of the HMQC spectra were acquired in the range
from 10-30 ppm in the carbon dimension in 8 increments of 256-512 scans each; such scans were
combined to create the spectra in FIG. 9B.

[000233] The HMQC spectra for unmodified sample A has a cross-peak corresponding to O-
acetyl groups, indicated by the signal circled in FIG. 9B. This cross-peak is not present in the
spectra for base-treated sample B. This demonstrates the removal of acetyl groups from the fucan,
and thus chemical structural modification of the fucan in base-treated sample B by the NaOH

treatment.

Example 2: Tangential flow filtration

[000234] A high-molecular-weight fucan may be obtained by tangential flow filtration. A broad
distribution starting fucan is dissolved in distilled water at SOmg/mL. In this example, the broad
distribution fucan is diafiltered against distilled water over a 100kDa molecular weight cut-off
(MWCO) tangential flow filter (TFF) cassette for 4 diavolumes to remove unwanted lower
molecular weight components and the retentate of the TFF process is collected comprising the

high-molecular-weight fucan. The diafiltration may be accomplished with any desired MWCO
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TFF filter, for example a 50kDa, 70kDa, 100kDa, 300kDa, 500kDa and 1000kDa MWCO TFF
cassette. The resulting high-molecular-weight fucan has a higher average molecular weight than

the broad molecular weight distribution starting fucan.

Example 3: Sequential tangential flow filtration segmentation

[000235] An input broad molecular weight distribution starting fucoidan having a weight average
molecular weight of 365.6 kDa and Polydispersity index (PDI)=3.58 that had been pre-filtered
through a 0.22 micron filter was provided. A TFF filter cassette of 100 kDa MWCO supplied by
Pall of Port of Washington was employed as the higher MWCO TFF cassette and a 50 kDa TFF
cassette supplied by Pall of Port of Washington employed as the lower MWCO TFF cassette. The
process was repeated for the following TFF cassette pairs: a TFF filter of MWCO 300 kDa supplied
by Millipore of Burlington, MA and a TFF filter of MWCO 100 kDa supplied by Pall of Port of
Washington, a TFF filter of MWCO 50 kDa supplied by Pall of Port of Washington and a filter of
30 kDa supplied by Pall of Port of Washington, a TFF filter of 30 kDa supplied by Pall of Port of
Washington and a TFF filter of 10 kDa supplied by Pall of Port of Washington. The cassettes were
all of the Polyethersulfone (PES) type.

[000236] After sequential tangential low filtration as discussed above, the various obtained
fucans, including high-molecular-weight fucans comprising high-molecular-weight segments of
the starting fucan molecular weight distribution, were analyzed using gel permeation

chromatography (GPC). The results are shown in Table 1 below.

GPC PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MWw> MWwW> | MW>
(Mins) 100kDa | 200kDa | 500kDa
Input 25.51 2996 |365.6 102.2 76.3 572 23.1 3.58
MWCO of
TFF filter
pairs
(kDa)

300-100 |25.62 2783 3942 151.9 83.5 63.3 24.9 2.60
100-50 |27.96 59.8 125.1 42.6 373 17.4 33 2.94
50-30 30.33 12.6 20.6 9.8 1.6 0.3 0.0 2.11
30-10 34.22 1.0 2.1 1.2 -- -- -- 1.66

Table 1. TFF segmentation of fucoidan
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Example 4: Cation augmented tangential flow filtration

[000237] A broad molecular weight distribution input starting fucoidan composition in a starting
solution having a weight average molecular weight of 436.4 kDa with a polydispersity index (PDI)
of 3.24 that had been pre-filtered through a 0.22 micron filter was provided. Choline, a
biocompatible water-soluble quaternary ammonium salt, was selected as the chemical additive.
Choline was added in a 1:2 choline:fucoidan mass ratio to the pre-filtered starting solution and the
resulting mixture stirred until the choline was dissolved. The choline may or may not bind to the
sulfate sites on the fucoidan molecules. In a first TFF process, the choline treated-fucoidan solution
was then subjected to tangential flow filtration over a 300 kDa filter cassette to obtain a first
retentate comprising a choline bound high-molecular-weight fucoidan, being a choline-treated
retentate. During this first choline-augmented TFF process, the choline treated-fucoidan solution
was diafiltered with four diavolumes of 1% w/v choline flush solution. The choline-treated
retentate of the first TFF process was collected and subjected to a second TFF process to replace
the choline cations with sodium cations.

[000238] The second TFF process, being a decholinating TFF process, comprised diafiltering the
choline-treated retentate of the first TFF process over a 50 kDa filter cassette while treating the
retentate with NaCl to replace the choline cations with sodium cations. In this example, the
choline-treated retentate was diafiltered with 4 volumes of 2 M NaCl to remove the choline
additive from the high-molecular-weight fucoidan. The decholinated retentate of this second TFF
process was then diafiltered with deionized water until the conductivity of the permeate had
dropped to below 5 mS/cm to indicate the removal of excess NaCl. After cation augmented TFF
as discussed above, samples of the various retentates in the process comprising the high-molecular-
weight fucan were analyzed using gel permeation chromatography (GPC). The results are shown

in Table 2 below.

GPC PMW WAMW NAMW %o dist. % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MW> MW> MW>
(Mins) 100kDa |200kDa | 500kDa
Input 24.67 436.4 |490.7 151.3 823 66.1 34.8 3.24
MWCO of
TFF filter
retentate
(kDa)
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300 2471 423.6 |525.5 206.7 88.5 72.6 373 2.54
100 24.10 639.8 | 740.7 411.0 97.9 90.6 59.1 1.80

Table 2. Cation-augmented TFF segmentation of fucoidan

Example 5: Centrifugal precipitation

[000239] A starting solution containing 0.5% w/v starting fucoidan composition that had been
pre-filtered through a 0.22um pre-filter was provided. A step gradient of 20%, 10%, and 5% w/v
sucrose in water was created in a centrifuge tube, with 5% layer being the topmost layer and the
20% layer being in the bottom of the centrifuge tube. The 0.5% starting solution containing the
starting fucoidan composition was then layered on top of the 5% w/v sucrose layer. The resulting
layer structure is shown in FIG. 10. The tube with these four layers was then centrifuged at 190,000
gravities (g) for 6 hours. The supernatant solution was decanted and the precipitate remaining in
the centrifuge tube, containing the desired high-molecular-weight fucan, was re-dissolved in water.
The re-dissolved high-molecular-weight fucan was then analyzed by gel permeation

chromatography (GPC). The results are shown in Table 3 below.

GPC PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT | (kDa) | (kDa) | (kDa) | MW> | MW> | MW>
(Mins) 100kDa | 200kDa | 500kDa
Input 24.57 471.7 590.1 200.6 874 72.3 40.3 2.94
Re-dissolved
fucoidan 22.95 14729 |1113.0 4923 98.2 91.0 69.1 2.26
precipitate

Table 3. Centrifugal precipitation of fucoidan using a 5%-10%-20% sucrose barrier

Example 6: Gel electrophoresis-extraction

[000240] A starting fucoidan composition with a broad molecular weight distribution was
provided. The starting fucoidan composition was dissolved at S0 mg/mL, pre-filtered through a
0.22 micron filter and loaded onto a 0.5% agarose gel cast from 380 mL of agarose. The loaded

gel was submerged in a running buffer of 40 mM tris-acetate 1 mM EDTA, also known as TAE
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buffer. A voltage of 90 V was applied across the buffer for 50 minutes with the anode proximate
the starting fucoidan composition well. This allowed the fucoidan to separate by mass to charge
ratio through the gel. For visualization purposes, the gel was stained with methylene blue, a dye
known to stain fucoidan. The agarose gel was then cut in 1 cm wide segments parallel to the well,
starting 1 cm from the well. The segments of the gel were agitated in distilled water to extract the
fucoidan segments from the gel by shaking the mixture.

[000241] The electrophoresis-extracted fucoidan segments, potentially comprising high-
molecular-weight fucoidans, were analyzed by gel permeation chromatography (GPC). The results

are shown in Table 4 below.

GPC PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MW> MW> MW>
(Mins) 100kDa | 200kDa | 500kDa
Input 24.67 462.6 |581.3 170.9 86.7 73.0 40.8 3.40
Distance of
gel segment
from well
1-2 cm 25.07 3494 (6199 81.33 713 559 30.7 7.62
2-3 cm 25.16 327.8 |[362.0 118.2 76.2 56.7 239 3.06
3-4 cm 25.47 263.6 |288.4 103.7 70.9 48.8 16.7 2.78
4-5 cm 25.58 2427 [279.1 66.0 62.8 422 14.9 423

Table 4. GPC results of the electrophoresis-based separation of pre-filtered starting fucoidan across

agarose gel with TAE buffer.

Example 7: Membrane dialysis
[000242] A 5% w/v starting solution containing a starting fucoidan composition that had been pre-
filtered through a 0.22 micron filter was provided. The starting solution was placed in a cellulose

acetate dialysis tubing of nominal molecular weight cutoff 300kDa. The dialysis tubing was sealed

76



WO 2020/019078 PCT/CA2019/051027

and placed in a container with 20 liters of deionized water. The deionized water was replaced with
fresh deionized water every 12 hours to ensure continuous diffusion across the membrane pores.
The dialysis process was allowed to continue for about 5 days.

[000243] The pre-filtered starting fucoidan composition and the post-dialysis, high-molecular-
weight fucoidan in the dialysis tube were both analyzed using gel permeation chromatography

(GPC). The results are shown in Table 5 below.

GPC PMW | WAMW NAMW | % dist. | % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MW> MW> MW>
(Mins) 100kDa |200kDa | S00kDa
Input 24.57 4717 |590.1 200.6 87.4 72.4 40.3 2.94
Dialyzed
. 24.29 5991 7770 374.5 96.8 88.6 57.0 2.07
Fucoidan

Table 5. GPC results of the dialysis of fucoidan against deionized water across a 300kDa

membrane.

Example 8: Selective precipitation

[000244] A starting fucoidan composition that had been pre-filtered through a 0.22um pre-filter
and desalted via diafiltering with deionized water over a 100kDa TFF cassette to remove unwanted
low molecular weight salts that may interfere with the precipitation process was provided. A series
of identical starting solutions of the prefiltered and desalted starting fucoidan in distilled water
were prepared. The solvent compositions were brought up to different pre-determined
concentrations of ethanol. This prepared the different solvent environments for the precipitation
of the fucoidan from the solution compositions identified in Table 6 below. A minimal amount of
an ionic agent in the form of NaCl was added to each solution composition to initiate the
precipitation of fucoidan from the solution. The mixes of precipitate and solution composition
were centrifuged at 2300 gravities for 10 minutes. The liquid supernatant was decanted in each

case and the solid fucoidan collected.
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The solid fucoidan were re-dissolved in distilled water and analyzed by gel permeation

chromatography. The results are shown in Table 6 below.

% Ethanolin| GPC |PMW | WAMW |NAMW | % dist. | % dist. | % dist. | PDI

the fucoidan PRT | (kDa)| (kDa) (kDa) MWw> MWw> MWw>
solution (Mins) 100kDa | 200kDa | S00kDa

40 24 .85 394.1 |447.0 133.5 76.6 62.5 313 3.35

50 25.96 182.1 | 3479 149.2 80.8 539 203 233

60 25.43 263.1 |3355 119.1 73.9 51.9 20.0 2.82

70 2491 376.1 |382.6 117.2 75.7 56.8 254 3.26

Table 6. Selective precipitation of fucoidan using ethanol as precipitating solvent

Example 9: Anionic adsorption

[000245] A starting solution containing about 500 mg of a broad molecular weight distribution
desalted starting fucoidan was recirculated on about 14 mL of DEAE-Sepharose® resin for about
16 hours to bind the low molecular weight fucoidan to the active sites on the resin. After about 16
hours the recirculating solution was collected. This separated the high-molecular-weight fucoidan
from the low molecular weight fucoidan that had bonded to the resin. 10% w/v NaCl was then
recirculated on the resin for 4 hours to displace the low molecular weight fucoidan from the resin.
The fucoidan rich-salt solution was then collected and desalted over a 5 kDa centrifugal filter to
separate the collected low molecular weight fucoidan from the unwanted salt. GPC was performed
on the desalted starting fucoidan, the high-molecular-weight fucoidan not adsorbed during the ion
exchange process, and the low molecular weight fucoidan extracted from the resin. The results are

shown in Table 7 below.

GPC | PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT | (kDa) | (kDa) (kDa) | MW> | MW> | MW>
(Mins) 100kDa | 200kDa | 500kDa
Input  [24.57 |4624 |576.6 198.0 87.1 719  |396 291
Fucoidan
not 2420 | 6013 |844.5 391.4 96.8 909 |60.5 2.16
adsorbed
Fucoidan 1. o) 11936 |2458 119.2 73.0 438 10.7 2.06
adsorbed

Table 7. Anion exchange segmentation of fucoidan: DEAE-Sepharose as resin

Example 10: Anionic adsorption
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[000246] A starting solution containing about 1 g of a broad molecular weight distribution
desalted fucoidan was mixed with about 10 g Amberlyst® A26 resin for about 16 hours to bind the
low molecular weight fucoidan to the active sites on the resin. The solution containing the high-
molecular-weight fucoidan was subsequently separated from the resin by decanting. 20% w/v
NaCl was then mixed with the resin for about 4 hours to displace the low molecular weight
fucoidan from the resin. The fucoidan rich salt solution was then separated from the resin and
desalted over a 5 kDa centrifugal filter to separate the collected low molecular weight fucoidan
from the unwanted salt. GPC was performed on the desalted starting fucoidan, the high-molecular-
weight fucoidan not adsorbed during the ion exchange process, and the low molecular weight

fucoidan extracted from the resin. The results are shown in Table 8 below.

GPC | PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT | (kDa) | (kDa) (kDa) | MW> | MW> | MW>
(Mins) 100kDa | 200kDa | 500kDa
Input 2502|5177 |536.9 148.2 82.7 67.7 38.1 3.62
Fucoidan
not 2473|6258 |867.4 463.1 98.7 93.0 62.6 1.87
adsorbed
Fucoidan |, . 1124 |172.3 86.4 58.0 25.4 4.7 2.00
adsorbed

Table 8. Anion exchange separation of fucoidan: Amberlyst ™ A26 OH

Example 11: Anionic adsorption

[000247] A starting solution containing about 1 g of a broad molecular weight distribution
desalted fucoidan was mixed with about 10 g of three different resins, being Amberlyst® A26 OH
, Ambersep® 900 OH", and Lewatit® VPOC 1065 in three separate containers. The solution-resin
mixtures were incubated for about 16 h to bind the low molecular weight fucoidan to the active
sites on the resin. The solution containing the high-molecular-weight fucoidan was subsequently
separated from the resin by decanting. The pores of the Amberlyst® and Ambersep® product had
quaternary amine groups while the pores of the Lewatit product had primary benzylamine groups.
The first two products were strongly basic anion exchange resins, while the third was a weakly
basic anion exchange resin. The fucoidan not adsorbed during the ion-exchange process were then
analyzed by GPC. The results are shown in Table 9 below.

GPC [ PMW [ WAMW | NAMW
PRT | (kDa) (kDa) (kDa)

% dist.
MW>

% dist.
MW>

% dist. PDI

MW>
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(Mins) 100kDa | 200kDa | 500kDa

Input 24.66 4619 [521.5 151.8 83.0 67.3 36.5 3.44

Resin used

Ambersep®

o0 o 2451 513.0 |609.1 323.6 96.1 855 |473 1.88
®

A;“;’:g{;_t 24.58 4898 |591.0 309.5 95.6 83.5 45.1 1.91
4 ®

Vlligvcat{&s 24.54 5012 |585.6 219.6 89.5 753 42.4 2.67

Table 9. Anion exchange separation of fucoidan: comparison of fucoidans prepared by

recirculation on 3 resins.

Example 12: Anionic adsorption

[000248] A starting solution containing about 1g of a broad molecular weight distribution
desalted fucoidan was mixed with about 10g Ambersep® 900 OH- for up to 53 hours. The fucoidan
in the mixture not adsorbed during the ion-exchange process were then analyzed by GPC at various

time points during the anion adsorption process. The results are shown in Table 10 below.

GPC | PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MW> | MW> | MW>
(Mins) 100kDa | 200kDa | S00kDa
Input 26.71 6242 |955.9 339.9 95.2 84.6 563 2.81
Ton
exchange
time
(hours)
1 26.66 642.4 | 10492 386.0 96.6 87.3 59.5 2.72
4 26.42 756.4 | 1151.7 470.9 98.2 91.7 65.5 2.45
24 26.33 801.9 12052 589.9 99.5 95.9 72.1 2.04
53 26.25 843.6 |12579 656.9 99.8 97.5 75.6 1.91

Table 10. Anion exchange separation of fucoidan: comparison of anion exchange times

Example 13: Anionic adsorption
[000249] A starting solution containing about 1g of the broad molecular weight distribution
desalted fucoidan was mixed with various amounts of Ambersep® 900 OH" for about 16 hours to

bind the low molecular weight fucoidan to the active sites on the resin. The solution containing
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the high-molecular-weight fucoidan was subsequently separated from the resin by decanting. The

fucoidan not adsorbed during the ion-exchange process were then analyzed by GPC. The results

are shown in Table 11 below.

GPC PMW | WAMW | NAMW | % dist. | % dist. | % dist. | PDI
PRT (kDa) (kDa) (kDa) MWwW> | MW> MW>
(Mins) 100kDa | 200kDa | 500kDa
Input 24.66 442 4 | 498.5 146.3 82.4 66.1 34.8 341
Mass ratio
of Fucoidan:
resin
1:1 24.51 491.1 |548.1 203.2 87.6 72.0 39.0 2.70
1:5 24 .48 5009 |633.9 306.6 953 82.9 46.6 2.07
1:10 24 .41 523.8 |688.1 376.4 98.0 88.8 51.9 1.83

Table 11. Anion exchange separation of fucoidan: comparison of different fucoidan to resin ratios

Example 14: Preparative gel permeation chromatography

[000250] A starting fucoidan composition with a broad molecular weight distribution is
provided. The starting fucoidan composition is dissolved at 10 mg/mL in 60 mL 0.1 M sodium
nitrate. 20 mL of the starting solution containing the starting fucoidan composition is pumped at
40 mL/min through each of a 50 mm inner diameter, 250 mm length column containing Sepax®
SRT-10/10C SEC-1000, Agilent® PL Aquagel®-OH MIXED-H and TSKGel® G4000SW
respectively, all of which contain modified silica-hydrophilic bonded phase gel media. Elution is
carried out at the same flow rate using 0.1 M sodium nitrate. After 5 minutes of elution, 40 mL
aliquots are collected until a total of 1000 mL, or 25 aliquots, have been collected. The molecular
weight distribution of a sample of each aliquot is measured by analytical GPC. Aliquots containing
weight average molecular weights between 200 kDa and 600 kDa are pooled. Aliquots containing
weight average molecular weights between 600 kDa and 1000 kDa are pooled. Aliquots containing
weight average molecular weights between 1000 kDa and 1400 kDa are pooled. Aliquots
containing weight average molecular weights between 1400 kDa and 1800 kDa are pooled. The
rest of the aliquots are discarded. Each pooled preparative GPC aliquot composition contains a

desired high-molecular-weight fucan.
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Example 15: Preparative gel permeation chromatography

[000251] A starting fucoidan composition with a broad molecular weight distribution is
provided. The starting fucoidan composition is dissolved at 10 mg/mL in 60 mL 0.1M sodium
nitrate. 20 mL of the starting solution containing the starting fucoidan composition is pumped at
40 mL/min through each of a 50 mm inner diameter, 250 mm length column containing Waters®
HSPgel AQ MB-H, PSS® Suprema® Combination Ultrahigh and TSKGel® GMPWXL
respectively, all of which contain hydroxylated polymethacrylate-based gel media. Elution is
carried out at the same flow rate using 0.1M sodium nitrate. After 5 minutes of elution, 40 mL
aliquots are collected until a total of 1000 mL, or 25 aliquots, have been collected. The molecular
weight distribution of a sample of each aliquot is measured by analytical GPC. Aliquots containing
at least 90% of their molecular weight distribution above 100 kDa, at least 80% of their molecular
weight distribution above 200 kDa and/or at least 50% of their molecular weight distribution above
500 kDa are pooled. The rest of the aliquots are discarded. Each pooled preparative GPC aliquot

composition contains a desired high-molecular-weight fucan.

Example 16: Preparation of low and high-molecular-weight fucans

[000252] The methods discussed herein may be used, combined, modified and permuted in any
manner to obtain high-molecular-weight fucans.

[000253] Twenty fucans, some with high and some with low molecular weights, were prepared
from feedstock/starting fucan compositions having broad molecular weight distributions to
evaluate the efficacy of high and low molecular weight fucans in medical and surgical applications.
The twenty fucans are hereafter referred to as fucan 1 to fucan 20. Fucan 1 to fucan 5 were light
brown solids. Fucan 6, fucan 8 to fucan 15 and fucan 17 were white solids. The preparation of
low-molecular weight fucans, being fucan 1 to fucan 6, involved numerous different
methodologies. Fucan 3 was extracted from brown seaweed and found to be a low-molecular
weight fucan. Fucan 2 was obtained from FMC BioPolymer® and found to be a low-molecular
weight fucan. Fucan 1 and fucan 5 were obtained by methods discussed in example 3, using
MWCO TFF filters under 100kDa. Fucan 4 was obtained by methods discussed in example 10.
Fucan 6 was obtained by chemical degradation of a high-molecular-weight fucan with hydrogen

peroxide.
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[000254] The preparation of high-molecular-weight fucans, being fucan 7 to fucan 20, involved
numerous different methodologies including treatment with sodium hydroxide, and in some cases
other bases as well. The preparation of fucan 7, fucan 8, fucan 11, fucan 12 to fucan 17 and fucan
20 involved a combination of the method discussed in example 12 and tangential flow filtration
against a low ionic strength solution. The preparation of fucan 10 involved a combination of
cationic augmented tangential flow filtration and sequential tangential flow filtration methods
discussed above. Fucan 9, fucan 18 and fucan 19 were extracted from brown seaweed, further
processed by tangential flow filtration against a low ionic strength solution and found to be high-

molecular-weight fucans.

Example 17: Molecular weight determination of crude fucans used to make fucan 7 to fucan
14

[000255]Gel permeation chromatography was used to evaluate the molecular weight distributions
of crude fucans used to make fucans 7 to 14. Crude fucan 1 refers to the crude fucan used to make
fucan 7 and fucan 8. Crude fucan 2 refers to the crude fucan used to make fucan 9, fucan 10, fucan
11 and fucan 13. Crude fucan 3 refers to the crude fucan used to make fucan 12. Crude fucan 4
refers to the crude fucan used to make fucan 14. The results of such analyses are shown in Table
12.

[000256] Results in the tables below contain abbreviations used for certain characteristics of a
molecular weight distribution. Gel permeation chromatography is denoted by GPC, peak
molecular weight is denoted by PMW, weight average molecular weight is denoted by WAMW,
number average molecular weight is denoted by NAMW, percentage distribution is denoted by %

dist., molecular weight is denoted by MW and polydispersity index is denoted by PDI.

PMW | WAMW | NAMW % % % % % % PDI
(kDa) (kDa) (kDa) dist. dist. dist. dist. dist. dist.
<10 <20 <50 >100 >200 >500
kDa kDa kDa kDa kDa kDa
Crude 92.0 2593 22.1 3.3 14.7 304 523 347 14.5 11.7

fucan 1

Crude 5123 | 5353 128.5 0.5 2.1 8.9 80.4 65.1 36.6 42

fucan 2

Crude 594.6 | 493.4 4.4 22.0 273 357 57.4 493 313 113.3
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fucan 3

Crude 662.5 | 790.6 2454 0.1 0.5 34 90.9 80.2 52.0 32

fucan 4

Table 12

Example 18: Molecular weight determination of low and high-molecular-weight fucans
[000257]Gel permeation chromatography was used to evaluate the molecular weight distributions
obtained for fucans 1 to 20.

[000258] Table 13 and Table 14 list the molecular weight distribution profiles obtained for
twenty fucans. Table 14 provides molecular weight distribution profiles for the same twenty fucans
shown in Table 13, providing the molecular weight distribution profiles in a different manner that
shown in Table 13, providing thereby two different perspectives on the molecular weight
distribution of the various fucans. As can be seen from the results, a broad range of different
molecular weight distributions in fucans has been accomplished. Fucans with a weight average
molecular weight between 28 kDa and 8250 kDa have been obtained with a plurality of distribution
profiles.

[000259] Results in the tables below contain abbreviations used for certain characteristics of a
molecular weight distribution. Gel permeation chromatography is denoted by GPC, peak
molecular weight is denoted by PMW, weight average molecular weight is denoted by WAMW,
number average molecular weight is denoted by NAMW, percentage distribution is denoted by %

dist., molecular weight is denoted by MW and polydispersity index is denoted by PDI.

PMW | WAMW | NAMW % % % % % % PDI
(kDa) (kDa) (kDa) dist. dist. dist. dist. dist. dist.
<10 <20 <50 >100 >200 >500
kDa kDa kDa kDa kDa kDa
Fucan1 | 175 283 142 16.6 51.7 37.9 3.0 0.6 0.0 1.99

Fucan2 | 210 72.4 9.9 26.5 44.0 67.3 18.4 9.1 23 729
Fucan3 | 704 105.9 524 0.6 5.8 33.1 353 12.1 1.3 2.02
Fucan4 | 107.1 136.1 79.9 0.1 L5 15.4 534 19.8 1.1 1.70
FucanS | 80.2 171.9 60.4 0.8 53 26.5 479 25.4 6.6 2.84
Fucan 6 | 195.1 192.1 87.4 0.4 23 14.0 64.4 35.8 55 2.20
Fucan 7 | 2425 366.5 137.2 0.0 0.5 7.0 71.7 54.6 21.9 2.67
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Fucan 8 | 307.1 3958 170.2 0.0 0.2 4.0 83.8 62.2 25.4 2.33
Fucan9 | 4593 514.0 198.5 0.1 0.4 34 87.8 71.4 372 2.62
Fucan 10 | 390.2 | 4979 2289 0.0 0.0 1.7 90.4 73.3 35.1 2.17
Fucan 11 | 4573 592.8 3009 0.0 0.0 0.7 95.4 82.9 43.8 1.97
Fucan 12 | 5358 | 760.1 350.6 0.0 0.1 0.9 96.5 88.3 543 2.17
Fucan 13 | 6123 857.0 448.7 0.0 0.0 0.2 98.6 92.4 61.4 191
Fucan 14 | 393.1 930.1 296.6 0.0 0.0 1.1 93.6 81.1 43.6 3.14
Fucan 15 | 4094 | 772.0 291.8 0.0 0.0 1.1 94.0 81.5 43.6 2.65
Fucan 16 | 743.0 1618.0 | 3875 0.0 0.1 1.4 92.9 86.6 68.2 4.18
Fucan 17 | 636.2 1876.7 | 5249 0.0 0.0 0.3 98.4 93.0 69.9 3.58
Fucan 18 | 6238.6 | 39574 |[519.7 0.0 0.1 1.7 82.3 78.8 71.4 7.61
Fucan 19 | 4315.2 | 5336.8 | 2009.5 | 0.0 0.0 0.0 93.7 93.3 90.1 2.66
Fucan 20 | 6170.2 | 8101.9 | 846.3 0.0 0.0 0.3 94.7 91.1 83.6 9.57

Table 13: A first perspective on the molecular weight distribution of 20 fucans

% dist. <5 | % dist. between | % dist. between % dist. between % dist.
kDa 5-60 kDa 60-200 kDa 200-1600 kDa >1600 kDa
Fucan1 |35 87.9 8.1 0.6 0.0
Fucan2 | 13.0 58.6 19.4 9.0 0.0
Fucan3 | 0.0 413 46.6 12.1 0.0
Fucan4 | 0.0 20.9 59.1 20.1 0.0
Fucan5 | 0.1 32.8 41.7 25.0 0.4
Fucan6 | 0.0 18.5 45.6 358 0.0
Fucan7 | 0.0 10.0 354 523 2.4
Fucan8 | 0.0 6.2 315 60.0 23
Fucan9 | 0.0 5.0 23.6 674 4.0
Fucan 10 | 0.0 3.0 23.7 69.8 35
Fucan 11 | 0.0 1.3 15.8 78.0 49
Fucan 12 | 0.0 1.3 10.5 78.9 94
Fucan 13 | 0.0 0.3 72 804 12.0
Fucan 14 | 0.0 1.8 16.3 68.7 13.1
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Fucan 15 | 0.0 1.7 6.1 72.4 9.8

Fucan 16 | 0.0 2.1 9.4 60.9 37.6
Fucan 17 | 0.0 0.5 6.5 62.4 30.6
Fucan 18 | 0.0 23 5.7 352 56.8
Fucan 19 | 0.0 0.0 0.3 24.9 74.8
Fucan 20 | 0.0 0.6 52 28.7 65.5

Table 14: A second perspective on the molecular weight distribution of 20 fucans

Example 19: Sulfate, total carbohydrate and monosaccharide content of high-molecular-
weight fucans

[000260] High-molecular-weight fucans fucan 7 to fucan 18 and fucan 20 were dissolved in
deionized water, hydrolyzed under acidic conditions and analyzed by inductively coupled plasma
mass spectrometry (ICP-MS) for % w/w total sulfur content, performed by ALS Environmental
laboratories in Burnaby, British Columbia. Sulfur content was converted to sulfate content by
multiplying the sulfur content by the molar ratio of sulfate to sulfur to obtain % w/w sulfate content

of the fucan. The sulfate contents of fucan 7 to 18 and fucan 20 are shown in table 15 below.

Sulfate content (% w/w)
Fucan7 | 2393
Fucan 8 | 4095
Fucan 9 | 4032
Fucan 10 | 33.15
Fucan 11 | 44 .87
Fucan 12 | 41.02
Fucan 13 | 36.18
Fucan 14 | 40.45
Fucan 15| 39.79
Fucan 16 | 14.39
Fucan 17 | 51.30
Fucan 18 | 21.11
Fucan 20 | 25.60
Table 15 — Sulfate content of fucan 7 to fucan 18 and fucan 20

[000261] High-molecular-weight fucans fucan 7, fucan 11, fucan 16, fucan 18 and fucan 20 were
analyzed for total carbohydrate and monosaccharide composition by gas spectrometry-mass

spectroscopy (GC-MS) performed by the complex carbohydrate research center at the University
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of Georgia. The high-molecular-weight fucans were derivatized by acidic methanolysis to produce
O-trimethylsilyl (O-TMS) derivatives. After derivatization, the fucans are analyzed on an Agilent
7890A gas chromatography system interfaced to an Agilent 5975C mass spectrometry detector
using a Supelco Equity-1 fused silica capillary column (30 m, 0.25 mm inner diameter). The results
for the total carbohydrate content and the monosaccharide composition of the high-molecular-

weight fucans are shown in table 16 below. Carbohydrate in the table below is abbreviated “carb.”.

Total carb. | Fucose (% | Galactose Xylose (% Mannose Rhamnose
content (% | w/wofthe | (% w/wof | w/w of total | (% w/w of | (% w/w of
w/w of the | total carb. | total carb. carb. total carb. | total carb.
fucan) content) content) content) content) content)

Fucan 7 32.7 444 529 0.5 04 0.3

Fucan 11 595 91.9 8.1 0.0 0.0 0.0

Fucan 16 259 483 9.9 15.5 59 0.3

Fucan 18 412 92.0 4.7 2.1 04 02

Fucan 20 30.1 847 10.6 33 09 0.0

Table 16 — Total carbohydrate and monosaccharide composition of five fucans

Example 20: Rat epidural adhesion treatment

[000262] Fucoidan solutions using the twenty fucans identified in the example 18 were prepared
in Lactated Ringers Injection USP (LRS). Fucan 1 to fucan 16, fucan 18 and fucan 20 were
prepared at 100 mg/mL in LRS. Fucan 19 was prepared at 50 mg/mL in LRS. Fucan 17 was
prepared at 500 mg/mL in LRS. Laminectomy surgery was performed on Sprague Dawley rats,
the average weights of the rats and the dose in milligram per kilogram shown in table 17 below. A
line block along the lumbar spine was created with bupivacaine solution. The back of the rat was
cleaned and then covered with sterile drapes. The lumbar fascia was opened through a midline skin
incision, lumbosacral fascia was incised and the paralumbar muscles was dissected to expose the
underlying vertebral laminae. Bone at the centre of the vertebrae was removed. Throughout the
procedure, haemostasis was maintained by irrigation with Lactated Ringer’s Injection USP (LRS)
and pressure with cotton swabs. The exposed dura was treated directly with 15 microlitres of LRS
(control) or fucoidan solution. The muscle and skin layers were closed with sutures and the rats
were allowed to recover for one week before sacrifice for adhesion quantification. The presence

and size of adhesions on the dura were noted. The dimensions of the adhesions and the exposed
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dura were recorded and used to calculate an adhesion coverage percentage, being the adhesion
area as a percentage of the total exposed dura area.

Equation 1: Adhesion coverage (%) = 100 x epidural adhesion area +total exposed dura area

[000263] The control group receiving LRS was determined to have a 65% adhesion coverage
using equation 1. The adhesion coverage for the twenty fucans disclosed in Table 13 to Table 16
are shown in Table 17 below as the reduction in adhesion coverage relative to the control group.

A negative value denoted where an increase in adhesion coverage was seen relative to the control

group.
Average Rat Dose Pose pe.r Number of % Reduction .in
Weight (kg) (mg) animal weight rats scored epidural adhesion
(mg/kg) coverage vs. control

Fucan 1 4 -40% (e, 40%
increase in fibrous
adhesions compared

0.41 1.5 3.7 to control)

Fucan 2 0.59 1.5 2.5 3 9%

Fucan 3 0.39 1.5 3.8 4 -10%

Fucan 4 0.65 1.5 23 4 83%

Fucan 5 4 46% (e, 46%
decrease in fibrous
adhesions compared

0.53 1.5 29 to control)

Fucan 6 0.46 1.5 33 4 44%

Fucan 7 0.47 1.5 32 3 100%

Fucan 8 0.36 1.5 42 3 100%

Fucan 9 0.39 1.5 3.8 2 100%

Fucan 10 | 0.40 1.5 3.8 4 100%

Fucan 11 | 0.58 1.5 2.6 2 100%

Fucan 12 | 0.44 1.5 34 2 100%
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Fucan 13 | 0.64 L5 23 3 100%
Fucan 14 | 0.37 L5 4.0 4 100%
Fucan 15 | 0.50 L5 3.0 3 100%
Fucan 16 | 045 L5 33 3 100%
Fucan 17 | 0.59 7.5 12.8 3 100%
Fucan 18 | 0.59 L5 25 2 100%
Fucan 19 | 0.39 0.8 1.9 3 100%
Fucan 20 | 0.56 L5 2.7 2 100%

Table 17: Reduction in rat epidural adhesion relative to control LRS using 20 different fucans

[000264] As may be seen by comparing the results of Table 17 with the molecular weight of the
fucans given in Tables 13 and Table 14, fucans with a weight average molecular weight over 130
kDa and containing about 60% or more of their molecular weight distribution above 100 kDa show
greater efficacy in the inhibition, prevention, removal, reduction, or other treatment of rat epidural
adhesions than fucans with weight average molecular weight below 100 kDa containing about
60% or less of their molecular weight distribution above 100 kDa at the same dose. There is also
a further indication that fucans with weight average molecular weight above 300 kDa, containing
about 70% or more of their molecular weight distribution above 100 kDa show even greater
efficacy in the inhibition, prevention, removal, reduction, or other treatment of rat epidural

adhesions at the same dose.

Example 21: Rabbit uterine horn adhesion treatment with fucan 1 and fucan 10

[000265] Uterine horn surgery was performed on both uterine horns in each rabbit. Prior to
surgery, the rabbits were weighed and then prepared for surgery by premedication with ketamine
and xylazine.

[000266] Fucoidan solution was prepared at 0.07 mg/mL in Lactated Ringers Injection USP,
sterilizing by filtration. All instruments were sterile, and a sterile field was maintained throughout
the surgeries. The abdomen was cleaned and entered via a midline abdominal incision. The uterine
horns were located, exteriorized and scraped to induce damage. The abdominal wall near the
scraped uterine horns was also scraped. The damaged uterine horns and abdominal wall were

placed next to each other and stabilized with sutures. 15 mL/kg fucoidan solution per rabbit weight
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was applied to the abdominal cavity before the incision was closed. Adhesion was evaluated two
weeks after the surgery. Length of the uterine horn adhesion was measured with a ruler. The uterine
horn adhesion coverage percentage, being the length of the adhesion as a percentage of the total
damaged uterine horn length was calculated as:
Equation 2: Adhesion coverage (%)= 100 x uterine horn adhesion length + total damaged
uterine horn length
[000267] The same surgical method was applied to 3 New Zealand White rabbits, receiving 15
mL/kg of control Lactated Ringer’s Injection USP (LRS) instead of fucoidan solution.
[000268] The control group receiving LRS was determined to have a 41% adhesion coverage
using equation 2. Table 18 shows the results obtained using the method discussed above for fucans
fucan 1 and fucan 10, being representative examples of respectively a fucan with the majority of
its molecular weight distribution below 100 kDa and even below 50 kDa and a fucan with the
majority of its molecular weight distribution above 100 kDa and even above 200 kDa. The results

in the table below are shown as the reduction in adhesion coverage relative to the control group.

Dose per animal Number of % Reduction in uterine horn
weight (mg/kg) | Uterine Horns | adhesion coverage vs. control

21% (i.e., 21% decrease in

Fucan 1 - low

1 6 fibrous adhesions compared to
molecular weight
control)
Fucan 10 - high-
1 8 100%

molecular-weight

Table 18: Reduction in rabbit uterine horn adhesion using two different fucans relative to control
LRS

[000269] As may be seen from the results in Table 18, fucans having the majority of their
distribution above 100 kDa, or even above 200 kDa, have a higher efficacy in the inhibition,
prevention, removal, reduction, or other treatment of rabbit uterine horn adhesion as compared
with fucans having a majority of their distribution under 100 kDa or even under 50 kDa at the

same dose.

Example 22: Rabbit uterine horn adhesion with fucan 17
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[000270] To determine the efficacy of the high-molecular-weight fucan 17 in inhibiting surgical
adhesions, the following double uterine horn (DUH) surgeries were performed on both horns of a
total of three New Zealand White rabbits. Prior to surgery, the rabbits were weighed and then
prepared for surgery by premedication with ketamine and xylazine.

[000271] Fucoidan solution was prepared at 5 mg/mL in Lactated Ringers Injection USP (LRS),
sterilizing by filtration. All instruments were sterile, and a sterile field was maintained throughout
the surgeries. The abdomen was cleaned and entered via a midline abdominal incision. The uterine
horns were located, exteriorized and scraped to induce damage. The abdominal wall near the
scraped uterine horns was also scraped. The damaged uterine horns and abdominal wall were
placed next to each other and stabilized with sutures. The top third and the bottom third of the
muscle incision was closed and 5 mL/kg fucoidan solution per rabbit weight was applied to the
abdominal cavity. The muscle incision was temporarily closed and the fucoidan solution left in the
abdominal cavity for 30 minutes. The muscle incision was reopened and the abdominal cavity was
flushed with 10 mL/kg LRS. The majority of the fluid in the abdominal cavity was suctioned out
before the incision was closed. Adhesion formation was evaluated two weeks after the surgery.
Length of the uterine horn adhesion was measured with a ruler. The uterine horn adhesion coverage
percentage, being the length of the adhesion as a percentage of the total damaged uterine horn
length was calculated using equation 2.

[000272] Table 19 shows the results obtained using the method discussed above for fucan 17,
being a representative example of a high-molecular-weight fucan. The results in the table below
are shown as the mean adhesion length across the 6 uterine horns scored.

[000273] Table 19 provides the results of treating six uterine horns with fucan 17.

Dose (mg/kg) | Number of Uterine Horns | Mean % adhesion length

0% (i.e., no adhesions were

found)

Fucan 17 25 6

Table 19: Adhesion length using fucan 17
[000274] As may be seen from the results of Table 19, high-molecular-weight fucans may be
used to successfully inhibit, prevent, remove, reduce, or otherwise treat post-surgical uterine

horn adhesions.
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Example 23: Uterine horn fibrous adhesion treated with a high-molecular-weight fucan
composition

[000275] To determine the efficacy of a high-molecular-weight fucan composition
comprising a number average molecular weight of about 228 kDa, a weight average molecular
weight of about 1210 kDa, a peak molecular weight of about 575 kDa and having a molecular
weight distribution wherein about 89% of the distribution is above 100 kDa and wherein about
30% of the distribution is above 1000 kDa, in inhibiting surgical adhesions, the following double
uterine horn (DUH) surgeries were performed on both horns of a total of twenty New Zealand
White rabbits. Prior to surgery, the rabbits were weighed and then prepared for surgery by
premedication with midazolam and dexmeditomidine.

[000276] Fucoidan solution was prepared at each concentration of 0.02 mg/mL, 0.1 mg/mL,
0.5 mg/mL, or 2.5 mg/mL in Lactated Ringers Injection USP (LRS), sterilizing by filtration. All
instruments were sterile, and a sterile field was maintained throughout the surgeries. The abdomen
was cleaned and entered via a midline abdominal incision. The uterine horns were located,
exteriorized and scraped to induce damage. The abdominal wall near the scraped uterine horns was
also scraped. The damaged uterine horns and abdominal wall were placed next to each other and
stabilized with sutures. About 2 mL/kg fucoidan solution per rabbit weight was applied to the
abdominal cavity before the incision was closed. Adhesion was evaluated two weeks after the
surgery. Five rabbits were treated and evaluated for each fucoidan concentration prepared. Length
of the uterine horn adhesion was measured with a ruler. The uterine horn adhesion length was
calculated using equation 2.

[000277] The same surgical method was applied to 5 additional New Zealand White rabbits
for control, each receiving about 2 mL/kg of control Lactated Ringer’s Injection USP (LRS)
instead of fucoidan solution. The control group receiving LRS was determined to have a 100%
adhesion coverage using equation 2. Table 20 shows the results obtained using the method
discussed above for the high-molecular-weight fucan composition at different concentrations and
dosages (in total forty uterine horns were treated, 10 each for each concentration of the high-
molecular-weight fucan composition); the results are shown as the reduction in adhesion coverage

relative to the control group.
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Concentratio Dose Number of % Reduction in uterine horn adhesion

n (mg/mL) (mg/kg) Uterine Horns coverage vs. control

0.02 0.04 10 10% (i.e., 10% decrease in fibrous adhesions
compared to control)

0.1 0.2 10 30% (i.e., 30% decrease in fibrous adhesions
compared to control)

0.5 1 10 71% (i.e., 71% decrease in fibrous adhesions
compared to control)

2.5 5 10 95% (i.e., 95% decrease in fibrous adhesions
compared to control)

Table 20: Decrease in rabbit uterine horn adhesion using a high-molecular-weight fucan
composition relative to control LRS

[000278] As can be seen from the results of Table 20, high-molecular-weight fucan
compositions can be used to successfully inhibit, prevent, remove, reduce, or otherwise treat post-

surgical uterine horn adhesions.

Reference Numeral List:

100 Molecular weight based segmentation system (higher-to-lower)
100’ Molecular weight based segmentation system (lower-to-higher)
100" Cation-augmented TFF system (CATS)

102 Input supply line

104 Pre-filter

106 Lower MWCO subsystem retentate-line valve

106' Lower MWCO subsystem output valve

108 lower MWCO subsystem retentate output line

110 Higher molecular weight cut-oft TFF filter

111 Higher MWCO subsystem retentate output line
112 Higher MWCO TFF filter supply line

113 Higher-to-lower MWCO inter-subsystem valve
114 Higher MWCO subsystem pump

115 Higher MWCO subsystem solvent supply line

116 Higher MWCO subsystem fucan container

117 Higher MWCO subsystem solvent container

118 Higher MWCO subsystem retentate return line

119 Higher MWCO subsystem permeate output line
120 Lower molecular weight cut-off TFF filter

121 Lower MWCO subsystem retentate output line 108
122 Lower MWCO TFF filter supply line
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123

124
125

126
127
128
129
130
130
135

136
137
140
140'
142
143

144
145

146
147
150
160
600

Lower-to-higher MWCO inter-subsystem valve
Lower MWCO subsystem pump

Lower MWCO subsystem solvent supply line
Lower MWCO subsystem fucan container
Lower MWCO subsystem solvent container
Lower MWCO subsystem retentate return line
Lower MWCO subsystem permeate output line
Higher MWCO TFF subsystem

Higher MWCO TFF subsystem (FIG. 3)
Cationic additive flush solution supply line
Cationic additive flush solution valve

Cationic additive flush solution container
Lower MWCO subsystem

Lower MWCO TFF subsystem (FIG. 3)

Sodium salt solution container

Low conductivity diafiltration solution container
Sodium salt solution control valve

Low conductivity diafiltration solution valve
Sodium salt solution supply line

Low conductivity diafiltration solution supply line
Higher MWCO TFF filter

Lower MWCO TFF filter

Centrifugal precipitation system for obtaining a high-molecular-weight fucan from a

starting fucan composition

600’

Centrifugal precipitation system for obtaining a high-molecular-weight fucan from a

starting fucan composition

610
620
620’
620a
620b
620c
620c’
622
622’
624
624’
630
640

Centrifuge container

Gradated permeable barrier

Permeable barrier

Barrier segment (first — highest density)

Barrier segment (second — intermediate density)
Barrier segment (third — lowest density)

Single barrier segment

First-bottom gradated permeable barrier material end
First-bottom permeable barrier material end
Second-top gradated permeable barrier material end
Second-top permeable barrier material end
First-bottom end of centrifuge container 610
Second-top end of centrifuge container 610
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650 Starting fucan composition

660 Arrow indicating direction of centrifugal force on container 610
670 Centrifuge box

900 Electrophoresis-extraction system

910 Electrophoresis chamber

912 Well

914 Theoretical Displacement distances

916 Electrophoresis gel

918 Electrophoresis buffer

920 Direct current power supply

922 Cathode

924 Anode

926 Migration direction arrow (depicting displacement direction of anions)
800 Membrane dialysis system for obtaining a high-molecular-weight fucan from a starting
fucan composition

801 Input supply line

802 Pre-filter

810 Fucan container

812 Dialysis system supply line

814 Dialysis system pump

815 Dialyzed fluid output valve

816 Dialyzed fluid return line

818 Dialyzed fluid output line

820 Dialysis cell

825 Dialysis membrane

830 Dialysis container

832 Dialysate supply line

834 Dialysate pump

835 Dialysate fluid output valve

836 Dialysate fluid return line

838 Dialysate fluid output line

840 Dialysate container

842 Dialysate supply line

845 Dialysate supply valve

170 Tangential flow filtration (TFF) subsystem
171 TFF filter

172 TFF subsystem filter supply line

173 TFF subsystem solvent supply valve

174 TFF subsystem pump
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175 TFF subsystem solvent supply line

176 TFF subsystem fucan container

177 TFF subsystem solvent container

178 TFF subsystem retentate line

179 TFF subsystem permeate output line

180 Ion exchange subsystem

181 Ion exchange container

182a Ion exchange subsystem fucan supply line

182b Ion exchange subsystem salt solution supply line
183a Ion exchange subsystem fucan return valve

183b Ion exchange subsystem salt solution supply valve
183c¢ Ion exchange subsystem salt solution return valve
184a Ion exchange subsystem fucan pump

184b Ion exchange subsystem salt solution pump

186 Ion exchange subsystem fucan container

187 Ion exchange subsystem salt solution container
188a Ion exchange subsystem fucan return line

188b Ion exchange subsystem salt solution return line
189 Macroporous ion exchange resin

300 Ion adsorption system

301 Input supply line

302 Inter-subsystem valve

303 TFF subsystem retentate output line

304 Ion exchange subsystem output valve

305 Ion exchange subsystem output line

306 Pre-filter

[000279] All terms used herein are used in accordance with their ordinary meanings unless the
context or definition clearly indicates otherwise. Alsounless expressly indicated otherwise, in this
disclosure the use of "or" includes "and" and vice-versa. Non-limiting terms are not to be
construed as limiting unless expressly stated, or the context clearly indicates, otherwise (for
example, "including," "having," and "comprising" typically indicate "including without

limitation"). Singular forms, including in the claims, such as "a," "an," and "the" include the plural
reference unless expressly stated, or the context clearly indicates otherwise.
[000280] Unless otherwise indicated, adjectives herein such as “substantially” and “about” that

modify a condition or relationship characteristic of a feature or features of an embodiment, indicate
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that the condition or characteristic is defined to within tolerances that are acceptable for operation
of the embodiment for an application for which it is intended.

[000281] The scope of the present methods, compositions, systems, etc., includes both means
plus function and step plus function concepts. However, the claims are not to be interpreted as
indicating a "means plus function" relationship unless the word "means" is specifically recited in
a claim, and are to be interpreted as indicating a "means plus function" relationship where the word
"means" is specifically recited in a claim. Similarly, the claims are not to be interpreted as
indicating a "step plus function" relationship unless the word "step" is specifically recited in a
claim, and are to be interpreted as indicating a "step plus function" relationship where the word
"step" is specifically recited in a claim.

[000282] From the foregoing, it will be appreciated that, although specific embodiments have
been discussed herein for purposes of illustration, various modifications may be made without
deviating from the spirit and scope of the discussion herein. Accordingly, the systems and
methods, etc., include such modifications as well as all permutations and combinations of the
subject matter set forth herein and are not limited except as by the appended claims or other claim

having adequate support in the discussion and figures herein.
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What is claimed is:

1.

A high-molecular-weight fucan consisting essentially of a molecular weight distribution
wherein at least 92% w/w of the distribution is greater than 100 kDa when measured using
an aqueous gel permeation chromatography set up consisting essentially of:

one 300 mm analytical gel permeation chromatography column with a 7.8 mm inner diameter
packed with hydroxylated polymethacrylate-based gel, having an effective molecular weight
range of between about 50 kDa and about 5,000 kDa, one 300 mm analytical gel permeation
chromatography column with a 7.8 mm inner diameter packed with hydroxylated
polymethacrylate-based gel, having an effective molecular weight range of between about 1
kDa and about 6,000 kDa and one 40 mm guard column with a 6 mm inner diameter packed
with hydroxylated polymethacrylate-based gel, the two analytical gel permeation
chromatography columns and the one guard column contained in a column compartment at
about 30 °C;

a refractive index detector at about 30 °C;

0.1M sodium nitrate mobile phase run at 0.6 mL/min; and

quantification against a peak molecular weight standard curve consisting essentially of a first
dextran standard with a peak molecular weight of about 2,200 kDa, a second dextran standard
with a peak molecular weight of between about 720 kDa and about 760 kDa, a third dextran
standard with a peak molecular weight between about 470 kDa and about 510 kDa, a fourth
dextran standard with a peak molecular weight between about 370 kDa and about 410 kDa,
a fifth dextran standard with a peak molecular weight between about 180 kDa and about 220
kDa, and a sixth dextran standard with a peak molecular weight between about 40 kDa and
55 kDa.

The high-molecular-weight fucan of claim 1, wherein at least 93% w/w of the distribution is
greater than 100 kDa.

The high-molecular-weight fucan of claim 1, wherein at least 94% w/w of the distribution is
greater than 100 kDa.

The high-molecular-weight fucan of claim 1, wherein at least 95% w/w of the distribution is

greater than 100 kDa.
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The high-molecular-weight fucan of claim 1, wherein at least 97% w/w of the distribution is
greater than 100 kDa.

The high-molecular-weight fucan of claim 1, wherein at least 98% w/w of the distribution is
greater than 100 kDa.

The high-molecular-weight fucan of claim 1, wherein at least 99% w/w of the distribution is
greater than 100 kDa.

The high-molecular-weight fucan of any one of claims 1 to 7, comprising a weight average
molecular weight between about 100 kDa and 10,000 kDa.

The high-molecular-weight fucan of claim 8, comprising a weight average molecular weight
between about 140 kDa and 8,100 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is between about 370 kDa and 8100 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is between about 370 kDa and 5300 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is between about 370 kDa and 1900 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is between about 590 kDa and 1600 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is between about 860 kDa and 1600 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is about 1,100 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is about 1,200 kDa.

The high-molecular-weight fucan of claim 8, wherein the weight average molecular weight
is about 1,300 kDa.

The high-molecular-weight fucan of any one of claims 1 to 17, comprising a number average
molecular weight between about 50 kDa and 3,000 kDa.

The high-molecular-weight fucan of claim 18, wherein the number average molecular weight

is between about 60 kDa and 2,000 kDa.
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The high-molecular-weight fucan of claim 18, wherein the number average molecular weight
is between about 140 kDa and 2,000 kDa.

The high-molecular-weight fucan of claim 18, wherein the number average molecular weight
is between about 140 kDa and 520 kDa.

The high-molecular-weight fucan of claim 18, wherein the number average molecular weight
is between about 230 kDa and 450 kDa.

The high-molecular-weight fucan of any one of claims 1 to 22, wherein at least 55% w/w of
the distribution is greater than about 200 kDa.

The high-molecular-weight fucan of claim 23, wherein at least 71% w/w of the distribution
is greater than about 200 kDa.

The high-molecular-weight fucan of claim 23, wherein at least 91% w/w of the distribution
is greater than about 200 kDa.

The high-molecular-weight fucan of any one of claims 1 to 25, wherein at least 22% w/w of
the distribution is greater than about 500 kDa.

The high-molecular-weight fucan of claim 26, wherein at least 54% w/w of the distribution
is greater than about 500 kDa.

The high-molecular-weight fucan of claim 26, wherein at least 90% w/w of the distribution
is greater than about 500 kDa.

A high-molecular-weight fucan consisting essentially of a molecular weight distribution
wherein between about 61% w/w and 80% w/w of the distribution is between about 200 kDa
and 1600 kDa when measured using an aqueous gel permeation chromatography set up
consisting essentially of’

one 300 mm analytical gel permeation chromatography column with a 7.8 mm inner diameter
packed with hydroxylated polymethacrylate-based gel, having an effective molecular weight
range of between about 50 kDa and about 5,000 kDa, one 300 mm analytical gel permeation
chromatography column with a 7.8 mm inner diameter packed with hydroxylated
polymethacrylate-based gel, having an effective molecular weight range of between about 1
kDa and about 6,000 kDa and one 40 mm guard column with a 6 mm inner diameter packed

with hydroxylated polymethacrylate-based gel, the two analytical gel permeation
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chromatography columns and the one guard column contained in a column compartment at
about 30 °C;

a refractive index detector at about 30 °C;

0.1M sodium nitrate mobile phase run at 0.6 mL/min; and

30.

quantification against a peak molecular weight standard curve consisting essentially of a first
dextran standard with a peak molecular weight of about 2,200 kDa, a second dextran standard
with a peak molecular weight of between about 720 kDa and about 760 kDa, a third dextran
standard with a peak molecular weight between about 470 kDa and about 510 kDa, a fourth
dextran standard with a peak molecular weight between about 370 kDa and about 410 kDa,
a fifth dextran standard with a peak molecular weight between about 180 kDa and about 220
kDa, and a sixth dextran standard with a peak molecular weight between about 40 kDa and
55 kDa.

A high-molecular-weight fucan consisting essentially of a molecular weight distribution
wherein at least 60% w/w of the distribution is greater than about 1600 kDa when measured
using an aqueous gel permeation chromatography set up consisting essentially of

one 300 mm analytical gel permeation chromatography column with a 7.8 mm inner diameter
packed with hydroxylated polymethacrylate-based gel, having an effective molecular weight
range of between about 50 kDa and about 5,000 kDa, one 300 mm analytical gel permeation
chromatography column with a 7.8 mm inner diameter packed with hydroxylated
polymethacrylate-based gel, having an effective molecular weight range of between about 1
kDa and about 6,000 kDa and one 40 mm guard column with a 6 mm inner diameter packed
with hydroxylated polymethacrylate-based gel, the two analytical gel permeation
chromatography columns and the one guard column contained in a column compartment at
about 30 °C;

a refractive index detector at about 30 °C;

0.1M sodium nitrate mobile phase run at 0.6 mL/min; and

quantification against a peak molecular weight standard curve consisting essentially of a first
dextran standard with a peak molecular weight of about 2,200 kDa, a second dextran standard
with a peak molecular weight of between about 720 kDa and about 760 kDa, a third dextran
standard with a peak molecular weight between about 470 kDa and about 510 kDa, a fourth
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dextran standard with a peak molecular weight between about 370 kDa and about 410 kDa,
a fifth dextran standard with a peak molecular weight between about 180 kDa and about 220
kDa, and a sixth dextran standard with a peak molecular weight between about 40 kDa and
55 kDa.
The high-molecular-weight fucan of any of claim 1 to 30, wherein the sulfate content is
between about 20% w/w and 60% w/w.
The high-molecular-weight fucan of claim 31, wherein the sulfate content is between about
30% w/w and 55% w/w.
The high-molecular-weight fucan of claim 31, wherein the sulfate content is between about
32% w/w and 52% w/w.
The high-molecular-weight fucan of any one of claims 1 to 33, wherein the total carbohydrate
content is between about 27% w/w and 80% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 30% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 50% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 70% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 80% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 90% w/w.
The high-molecular-weight fucan of claim 34, wherein the total fucose content as a
percentage of the total carbohydrate content is at least about 95% w/w.

The high-molecular-weight fucan of claim 34, wherein the total galactose content as a
percentage of the total carbohydrate content is below about 60% w/w.
The high-molecular-weight fucan of claim 34, wherein the total galactose content as a
percentage of the total carbohydrate content is between about 2% w/w and 20% w/w.
The high-molecular-weight fucan of claim 34, wherein the total galactose content as a

percentage of the total carbohydrate content is below about 10% w/w.
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The high-molecular-weight fucan of claim 34, wherein the total of glucuronic acid, mannose,
rhamnose, glucose and xylose content as a percentage of the total carbohydrate content is
below about 30% w/w.

The high-molecular-weight fucan of any one of claims 1 to 44 wherein the high-molecular-
weight fucan when dissolved in water at a concentration of 50 mg/mL has a viscosity of
between about 4 cP and 50 cP.

The high-molecular-weight fucan of any one of claims 1 to 44 wherein the high-molecular-
weight fucan when dissolved in water at a concentration of 50 mg/mL has a viscosity of
between about 10 cP and 40 cP.

The high-molecular-weight fucan of any one of claims 1 to 44 wherein the high-molecular-
weight fucan when dissolved in water at a concentration of 50 mg/mL has a viscosity of

between about 15 ¢P and 30 cP.

. The high-molecular-weight fucan of any one of claims 1 to 47 wherein the high-molecular-

weight fucan is a white solid.

The high-molecular-weight fucan of any one of claims 1 to 48 wherein the high-molecular-
weight fucan when dissolved in water at a concentration from 1 mg/mL through 100 mg/mL
forms a solution that is one of clear-colorless.

The high-molecular-weight fucan of any one of claims 1 to 49 wherein the fucan comprises
less than 5% w/w acetyl content.

The high-molecular-weight fucan of any one of claims 1 to 49 wherein the fucan comprises
less than 2% w/w acetyl content.

The high-molecular-weight fucan of any one of claims 1 to 49 wherein the fucan comprises
an acetyl content of substantially 0% w/w when measured by 2D 'H-13C heteronuclear
multiple quantum coherence at 70 °C with solvent signal suppression on a 600 MHz
spectrometer equipped with 5-mm cold probe, in the range from 10-30 ppm in the carbon
dimension, in 8 increments of 256-512 scans each.

A method comprising making the high-molecular-weight fucan of any one of claims 1 to 52.
A method comprising using the high-molecular-weight fucan of any one of claims 1 to 52.

The method of claim 54 wherein the using comprises treating fibrous adhesions.
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A medically acceptable fucan composition comprising a therapeutically effective amount of
the high-molecular-weight fucan of any one of claims 1 to 52 in a medically acceptable bufter
or diluent.

A method of treating a condition or disease in an animal comprising selecting the medically
acceptable fucan composition of claim 56 to treat the condition or disease and administering
a therapeutically effective amount comprising between about 0.5 mg/kg and 50 mg/kg of the
high-molecular-weight fucan to the animal.

A method of treating a condition or disease in an animal comprising selecting the medically
acceptable fucan composition of claim 56 to treat the condition or disease and administering
a therapeutically effective amount between about 0.04 mg/kg and 25 mg/kg of the high-
molecular-weight fucan to the animal.

The method of claim 57 or 58 wherein the therapeutically effective amount is between about
0.2 mg/kg and 10 mg/kg.

The method of claim 57 or 58 wherein the therapeutically effective amount is between about
1 mg/kg and 5 mg/kg.

The method of claim 57 or 58 wherein the therapeutically effective amount is between about
1.5 mg/kg and 3 mg/kg.

The method of claim 57 or 58 wherein the therapeutically effective amount is between about
5 mg/kg and 10 mg/kg.

The method of any of claims 57 to 62 wherein the condition or disease is a fibrous adhesion
at a target site in the animal, and wherein the administering comprises administering the
therapeutically effective amount to the target site.

A medical composition comprising between about 0.02 mg/mL and 100 mg/mL of the high-
molecular-weight fucan of any one of claims 1 to 52, wherein the medical composition is
configured and composed to treat a disease or condition in an animal.

The medical composition of claim 64 comprising between about 0.5 mg/mL and 5 mg/mL of
the high-molecular-weight fucan.

The medical composition of claim 64 comprising about 2.5 mg/mL of the high-molecular-

weight fucan.
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The medical composition of any one of claims 64 to 66 wherein the medical composition is a
medical device.

The medical composition of any one of claims 64 to 66 wherein the medical composition is a
liquid medical device.

The medical composition of any one of claims 64 to 66 wherein the medical composition is a
pharmaceutical composition.

The medical composition of any one of claims 64 to 66 wherein the medical composition is a
liquid pharmaceutical composition.

The medical composition of any one of claims 64 to 70 wherein the disease or condition is a
fibrous adhesion.

The use of a dosage range comprising between about 0.01 mL/kg and 15 mL/kg of the medical
composition of any one of claims 64 to 71 to treat a disease or condition in an animal.

The use of a dosage range comprising between about 0.03 mL/kg and 4 mL/kg of the medical
composition of any one of claims 64 to 71 to treat a disease or condition in an animal.

The use of a dosage range comprising between about 0.06 mL/kg and 2 mL/kg of the medical
composition of any one of claims 64 to 71 to treat a disease or condition in an animal.

The use of a dosage range comprising between about 2 mL/kg and 4 mL/kg of the medical
composition of any one of claims 64 to 71 to treat a disease or condition in an animal.

A method for treating a selected disease or condition in a patient comprising identifying a
selected target site in a patient comprising or reasonably susceptible to having the selected
disease or condition and then administering the medical composition of any one of claims 64
to 71 to a target site in the patient.

The method of claim 76 wherein the disease or condition is fibrous adhesions.

The method of claim 76 or 77 wherein the target site is a surgical site and the administering
is performed at least one of a) after opening a surgical wound at the surgical site, b) during
surgery, and c) after closing the surgical wound.

The method of claim 76 or 77 wherein the administering is performed after surgery but before
closing the surgical wound.

The method of claim 76 or 77 wherein the administering takes less than 3 minutes.

The method of claim 76 or 77 wherein the administering takes less than 2 minutes.
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82. The method of claim 76 or 77 wherein the administering takes less than 1 minute.

83. The method of claim 76 or 77 wherein the target site is at least one of a lesion, abrasion and
injury site.

84. The method of claim 76 or 77 wherein the target site is at least one of a pelvic cavity, an
abdominal cavity, a dorsal cavity, a cranial cavity, a spinal cavity, a ventral cavity, a thoracic
cavity, a pleural cavity, a pericardial cavity, skin, a joint, a muscle, a tendon and a ligament.

85. A method for obtaining a high-molecular-weight fucan comprising:

providing in a starting solution a starting fucan composition having a broad molecular weight
distribution comprising a desired high-molecular-weight fucan segment;

subjecting the starting solution to a first tangential flow filtration across a first higher molecular
weight cutoff tangential flow filtration filter to produce a first permeate fucan composition;
and

subjecting the first permeate fucan composition to a second tangential flow filtration across a
second lower molecular weight cutoff tangential flow filtration filter to produce a second
retentate fucan composition consisting essentially of the desired high-molecular-weight
fucan.

86. The method of claim 85 wherein the method further comprises collecting the second retentate
fucan composition consisting essentially of the desired high-molecular-weight fucan.

87. The method of claim 85 wherein the first higher molecular weight cutoff tangential flow
filtration filter has a higher molecular weight cutoff of between about 50 kDa and about 1000
kDa and the second lower molecular weight cutoff tangential flow filtration filter has a lower
molecular weight cutoff of between about 30 kDa and about 100 kDa.

88. The method of claim 87 wherein the higher molecular weight cutoff is about 300 kDa and
the lower molecular weight cutoff is about 100 kDa.

89. A method for obtaining a high-molecular-weight fucan comprising:

providing a starting fucan composition having a broad molecular weight distribution comprising a
desired high-molecular-weight fucan segment in a starting solution;

subjecting the starting solution to tangential flow filtration across a first lower molecular weight

cutoff tangential flow filtration filter to produce a first retentate fucan composition; and
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subjecting the first retentate fucan composition to tangential flow filtration across a second higher
molecular weight cutoff tangential flow filtration filter to produce a second permeate fucan
composition consisting essentially of the desired high-molecular-weight fucan.

90. The method of claim 89 wherein the method further comprises collecting the second
permeate fucan composition consisting essentially of the desired high-molecular-weight
fucan.

91. The method of claim 89 wherein the first tangential flow filtration comprises diafiltering the
starting solution across the first lower molecular weight cutoff tangential flow filtration filter.

92. The method of claim 89 wherein the second tangential flow filtration comprises diafiltering
the first retentate fucan composition across the second higher molecular weight cutoff
tangential flow filtration filter.

93. The method of claim 89 wherein the first lower molecular weight cutoff tangential flow
filtration filter has a lower molecular weight cutoff of between about 30 kDa and about 100
kDa and the second higher molecular weight cutoff tangential flow filtration filter has a
higher molecular weight cutoft of between about 50 kDa and about 1000 kDa.

94. The method of claim 92 wherein the lower molecular weight cutoff is about 100 kDa and the
higher molecular weight cutoff is about 300 kDa.

95. A method for obtaining a high-molecular-weight fucan comprising:

providing a starting fucan composition having a broad molecular weight distribution comprising a
desired high-molecular-weight fucan segment in a starting solution, the starting fucan
composition comprising low atomic weight cations ionically bound to the sulfate groups on
fucan in the composition; and

subjecting the starting solution to tangential flow filtration against a cationic additive solution
comprising a cationic additive having a greater molecular weight than the low atomic weight
cations to produce a retentate fucan composition consisting essentially of the desired high-
molecular-weight fucan.

96. The method of claim 95 wherein the method further comprises collecting the retentate fucan
composition consisting essentially of the desired high-molecular-weight fucan.

97. The method of claim 95 wherein the low atomic weight cations comprise at least one of an

alkali metal, an alkaline earth metal, aluminum and ammonium.

107



98.

99.

100.

101.

102.

103.

104.

WO 2020/019078 PCT/CA2019/051027

The method of claim 95 wherein the cationic additive comprises at least one of choline,
polyvinylpyrrolidone, taurine, polyamine, chitosan, histone, and collagen.

The method of claim 95 further comprising adding to the starting solution the cationic
additive before subjecting the starting solution to tangential flow filtration.

The method of claim 95 wherein the tangential flow filtration comprises diafiltering the
starting solution against the cationic additive solution.

The method of claim 95 further comprising removing the cationic additive by diafiltering the
retentate fucan composition against a salt solution over a second tangential flow filtration
filter having a molecular weight cutoff that is lower than a molecular weight cutoff of the
first tangential flow filtration filter.

The method of claim 101 wherein the salt solution comprises a chloride, bromide, iodide,
fluoride, sulfate, sulfite, carbonate, bicarbonate, phosphate, nitrate, nitrite, acetate, citrate,
silicate and/or cyanide of an alkali metal, alkaline earth metal, aluminum and/or ammonium.
The method of claim 101 further comprising removing salt by diafiltering the retentate fucan
composition against a low-ionic strength solution.

A method for obtaining a high-molecular-weight fucan comprising:

providing a centrifuge container comprising a bottom end and a top end and a permeable barrier

therebetween, the permeable barrier comprising a gradient material therebetween,;

placing a starting fucan composition having a broad molecular weight distribution comprising a

desired high-molecular-weight fucan segment in the centrifuge container and above the

permeable barrier; and

centrifuging the centrifuge container for a period of time sufficient to produce a precipitate

105.

106.

107.

consisting essentially of the desired high-molecular-weight fucan.

The method of claim 104 wherein the method further comprises collecting the desired high-
molecular-weight fucan from the centrifuge container.

The method of claim 104 wherein the permeable barrier comprises a single segment of
gradient material.

The method of claim 104 wherein the permeable barrier comprises a plurality of segments

of gradient material.
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108. The method of any of claims 106 and 107 wherein the gradient material comprises at least
one of sucrose, polysucrose, glycerol, sorbitol, CsCl, Cs2SQ4, KBr, diatrizoate, Nycodenz®
and iodixanol.

109. The method of claim 104 wherein the centrifugal force is between about 10,000 gravities to
about 1,000,000 gravities.

110. The method of claim 104 wherein the centrifugal force is between 60,000 gravities to about
500,000 gravities.

111. A method for obtaining a high-molecular-weight fucan comprising:

providing a centrifuge container comprising a bottom end and a top end,

placing a starting fucan composition in a starting solution, having a broad molecular weight
distribution comprising a desired high-molecular-weight fucan segment in the centrifuge
container; and

centrifuging the centrifuge container for a period of time sufficient to produce a precipitate
consisting essentially of the desired high-molecular-weight fucan.

112. The method of claim 111 further comprising collecting the desired high-molecular-weight
fucan as a precipitate from the centrifuge container.

113. The method of claim 111 wherein the centrifugal force is between about 60,000 gravities to
about 1,000,000 gravities.

114. The method of claim 111 wherein the centrifugal force is between 200,000 gravities to about
500,000 gravities.

115. A method for obtaining a high-molecular-weight fucan comprising:

subjecting a starting fucan composition having a broad molecular weight distribution comprising
a desired high-molecular-weight fucan segment to gel electrophoresis wherein the starting
fucan composition is displaced according to mass-to-charge ratio across an electrophoresis
gel;

selecting a portion of the electrophoresis gel consisting essentially of the desired high-molecular-
weight fucan; and

extracting the desired high-molecular-weight fucan from the selected portion of the electrophoresis

gel.
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The method of claim 115 wherein subjecting the starting fucan composition to gel
electrophoresis comprises applying a potential difference across the electrophoresis gel
between about 10 Volt/cm and 200 Volt/cm.

The method of claim 115 wherein the electrophoresis gel comprises at least one of agarose,
polyacrylamide, polydimethylacrylamide and starch.

The method of claim 117 wherein the electrophoresis gel further comprises at least one of
tris-acetate EDTA, tris-borate EDTA and phosphate buffered saline.

The method of claim 115 wherein extracting the desired high-molecular-weight fucan from
the selected portion of the electrophoresis gel comprises agitating the selected portion of the
electrophoresis gel in a solvent.

The method of claim 119 wherein the solvent comprises at least one of water, methanol,
ethanol and isopropanol.

A method for obtaining a high-molecular-weight fucan comprising:

providing a starting fucan composition having a broad molecular weight distribution comprising a

desired high-molecular-weight fucan segment, and an ion exchange macroporous resin; and

subjecting the starting fucan composition to ion exchange with the ion exchange macroporous

122.

123.

124.

125.
126.

127.

resin to obtain an ion exchange treated fucan composition consisting essentially of the
desired high-molecular-weight fucan.

The method of claim 121 wherein the method further comprises collecting the desired high-
molecular-weight fucan from the ion exchange treated fucan composition.

The method of claim 121 wherein providing the starting fucan composition further comprises
desalting the starting fucan composition before subjecting the starting fucan composition to
ion exchange.

The method of claim 121 wherein a mass ratio of the starting fucan composition:ion
exchange macroporous resin is between about 1:100 and about 10:1.

The method of claim 124 wherein the mass ratio is between about 1:10 and about 5:1.

The method of claim 121 wherein the starting fucan composition is subjected to ion exchange
for a period of between about 5 minutes and about 100 hours.

The method of claim 121 wherein the ion exchange macroporous resin comprises at least one

of an anion exchange macroporous resin and a mixed charge macroporous resin.
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The method of claim 127 wherein the anion exchange macroporous resin is a strong base
macroporous resin.

The method of claim 128 wherein the strong base macroporous resin comprises quaternary
amine groups.

The method of claim 127 wherein the anion exchange macroporous resin is a weak base
macroporous resin.

The method of claim 130 wherein the weak base macroporous resin comprises at least one
of primary, secondary or tertiary amine groups.

The method of claim 121 wherein the ion exchange macroporous resin comprises at least one
of styrene, agarose, dextran, acrylate, methacrylate, methyl methacrylate, butyl methacrylate,
divinylbenzene, cellulose, silica, and ceramic.

The method of claim 121 wherein the ion exchange macroporous resin has a pore size of
between about 5 nm and about 1000 nm.

The method of claim 133 wherein the pore size is between about 10 nm and about 100 nm.
The method of claim 133 wherein the pore size is between about 15 nm and about 50 nm.
The method of claim 121 wherein the ion exchange macroporous resin has an exclusion limit
of between about 50 kDa and about 50,000 kDa.

The method of claim 136 wherein the exclusion limit is between about 1,000 kDa and about
9,000 kDa.

The method of claim 136 wherein the exclusion limit is between about 100 kDa and about
1,000 kDa.

A method for obtaining a high-molecular-weight fucan comprising:

providing a starting fucan composition with a broad molecular weight distribution comprising a

desired high-molecular-weight fucan segment in a starting solution, and a gel media;

subjecting the starting solution to preparative gel permeation chromatography, wherein the starting

fucan composition is displaced from a first input end to a second output end across the gel

media according to molecular weight; and

collecting from the second output end at least one aliquot consisting essentially of the desired high-

molecular-weight fucan segment.
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The method of claim 139 wherein the method further comprises collecting multiple aliquots
and combining the aliquots.

The method of claim 139 wherein the gel media is contained in a column.

The method of claim 139 wherein the gel media comprises at least one of
polyhydroxymethacrylate, sulfonated styrene-divinylbenzene, silica, a hydrophilic bonded
phase or polymer, polystyrene, divinylbenzene, methacrylate, methyl methacrylate, butyl
methacrylate, cellulose, ceramic, agarose and dextran.

The method of claim 139 wherein the gel media has a pore size of between about 3 nm and
about 10,000 nm.

The method of claim 143 wherein the pore size is between about 3 nm and about 3000 nm.
The method of claim 139 wherein the gel media has an exclusion limit of between about 100
Da and about 100,000 kDa.

The method of claim 145 wherein the gel media has an exclusion limit of between about 100

kDa and about 30,000 kDa.
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Lo —Fh AR i T 8 0 A I 43 T S A TR P, v, 2 e K I B e 75 0
TS B R, BT IR 2 A 0 222092 % w/wk T-100kDa , AT I 7K P 58 I 1500 i 2 B A
AR

HAT. 8mmH A2 — AN 300mm 3 AT 4 e i 75 375 € A , e 3 FR S A0 R R TR A TR i 2
EEIL , B £150kDa 2 215, 000kDalf) A 27 ¥ &Gl s B AT . 8mm P A2 — > 300mm ) #7 2 #¢
BB % LA, S IH A R R IR R P A R TR S Bk i, LA 29 1kDa 296, 000kDalf) A 24 4>
%E?ﬁl DA K B 6mm Py A2 1 — AN 40mm PR 474 , 253G F 3600 58 H R DN A R I 2R 5 e , B

RPN 73 B BRI IS 02 (T A ST iR — MR A S N FEAL T 2930 C AT Z

Pr i AT ES , b T 2930°C

0. IMESERENVL BN AH , LLO. 6mL/miniZ AT ;s PA K

FERE T U 5y bR Al it 28 AT B AL, BT iR 7 T EAn el 26 5 AR B DL Rk : 2 —
T VERE AR VEYD , B I 2 T8N 22, 200kDa s 55 45 e bR AR , B (R 2 T8l
21720kDa % £760kDa ; 55 =15 e E I bR AEY , BA g5 8 N £)1470kDa 2 £)510kDa ; 254
i ERE B AR , B IR 7y T8 N 21370kDa & £)410kDa ; 5 T4 Be kI bRy , FAA i
73T /N #9180kDaZ £)220kDa s LA A 55 75 A5 T Wi I An 4, LA 106 5 7 7 N 2)40kDa 2
55kDas

2. MR BCR R R I & o FEWERER, A, i i 2093 % w/wkT
100kDa.

3 AR IEBOR ZL R 1T IR 1 = BN, o, iR A &= 94 % w/wk T
100kDa.

[111

4 AR AU ZERPTIE 1 0 1 B A R, He, B iR e AT &= D95 % w/wk T
100kDa,

5. AR AE AR ZR TP IR 1 = 70 1 B AR B R, e, Bk p AT i &= D97 % w/wk T
100kDa,

[111

6. M2 3 BUAN ZR1PTIR Y = AR R IR, e iR O A K 2= D98 % w/wK T
100kDa,

T ARYERAN ZOR BT IR B = o 1 R AR R, e, B iR o AT i 2= D99 %6 w/wk T
100kDa,

8. MR AR LR 12 TH AT — ITIA B9 & o 1 B A B B i, S ) B3 O T RN )
100kDa%:10,000kDa

9. AR BUREL SR 8 PIT ik 1) iy 70 T R AR B I, AR ) 7 R N4 140kDa £8,
100kDa,

10, ARAE LR SR S A 0 7 5 7 AR ERR IR, B b BT i T 39 4 TR 03T 0kDa 5
8100kDa .

LLARSE BRI BER S BT AR A 1 5 F R B BRI Hovhr BT T3 40 T e N 40370k Da 5
5300kDa .

12, AR LR 8T i 10 5 43 T 4
1900kDa .

13 ARAR BUR B SR S ITA 0 1 5) T AR SEREI , 3 b , BT iR T 49 43 T BN £9590kDa %

*n%

R s, o, BT IR E ¥ 4y TR N Z1370kDa R

Xt

2
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1600kDa.

14 AR 4 BRI EL R 8 B IR 1) & 70 1 = #o v WE I, e vf, B ik E. 4% 7 7 8 N 29860kDa 22
1600kDa.

15 MR PR EL R S iR 1175 70 Tt i A i, e, Frid B350 75 9 2491, 100kDa.

16 . MR PR EL R ST iR 1175 70 Tt i A A, e, Frid B350 15 9 291, 200kDa .

17 AR IEBURER ST iR 1175 70 T M i A i, e, Frid B350 75 9 291, 300kDa.

18 MR AR E R 1 B THAE — TTIR 1 & 70 T B Wi R, A K83 0 T '8 Y
50kDaZ=3,000kDa.

19 MR e AR ER 18T IR I &1 o0 T~ B M v Ml e, b, ik #5387 7 8 A 2160kDa £ 2,
000kDa,

20 AR AR ELR 18 AT iR 1) &1 70 1 B M e I, o, Frid 4035 4> 18 8 29140kDa % 2,
000kDa,

21 ARIE BRI EL R 18 FT ik 19 181 70 1 5 M e i 1B, o vh, Fr iR 50480 9 7 8 N 29 140kDa 3
520kDa .

22 AR IE BRI EL R 18 AT i 19 181 70 1 5 M e i B, e b, Fr iR 0 48) 9 7 8 N 29230kDa 3
450kDa .

23 AR P BUR) E R 1 2229 AT — T ik 1) 155 70 1 =2 M e M IS, e v, v 2 A 19 22 /D
55 % w/wk T £)200kDa .

24 ARFEBURNEE R 23 AT ik 1 & 4 T B Mo e i I, o, iR i A 2071 %w/wk T4
200kDa.,

25 AR FEBURN EE R 23 AT ik 1 /& 47 T - Mo e i I, o, iR i A 1 22091 %w/wk T4
200kDa,

26 AR P8 BUF) R 1 2 25 AT — T ik 1) 157 20 1 = ¢ e W I, e v, v 2 A 19 22 /0
22 %w/wk T £1500kDa .

27 AR PR EE R 26 BT il 11 /& 7 T - Mo e i 1, o, iR i A 1 2 /054 % w/wk T4
500kDa .

28 AR FE RN EE K 26 BT ik 1 /& 4 T B Mo e I, e, FriR i A 1 222090 % w/wk T4
500kDa

29. —FhIEAR _F o T80 A AL R & o T E M e RE IR, o, 2545 K P Sk R B
Py EO BN, R 2 A5 1 2161 % w/wZE 80 % w/w N 21200kDa 2 1600k Da , ff ik 7K 14 ik s 15
pi A SR NG N s s > W N5

HAT. 8mmPN 121 —A~300mm 73 B 24 i e 35 35 (0 0 A , 253506 12 640 58 P 5L TR 0 IR i
ek , B 2150kDa % 295, 000kDa ] A R o 1 &= u ;s A 7. 8mm A 42 1) — A~ 300mm 73 A7 4 5t
BB i b, B3 R A T8 3L A IR e FE At Jie , LA Z91kDa 2 276, 000kDaft) 5 205
FEI A DL A B A 6mmN A — N 40mm R 34T, BE I F2 AL B R U ER e SR ke, BT
RPN A7 B Bk Jev5 335 1 A K BT — MR P AR BN AL T 2930 C A = A

Hrih R A 2% , AT 2130°C ;

0. IMEEERENIR B AH , LLO . 6mL/minis {7 ; LA &

AN T8 T EAE I AT B4, FTid g oy T Ebr et 2R A B DL N A 56—
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1 WERETT AR , LA TR06 4 TR N 292, 200kDa s 5 — 45 BERERTAR Y , A & T8 R
£)720kDa % £1760kDa ; 5 — 11 e WERT AR AEY) , B 105 53 5 N £)470kDa % £510kDa ; 2P
T VERE T AR YD , ELAG IR0 43 1B A Z13T0kDa 52 29410k Da ; 55 Ti 43 HERE T AR VYD , ELA 104
5y F R NZI180kDaZE £1220kDa s LA K 5 75 47 EwE I bR e 4 » LA (106 5 T & N £940kDa &
55kDa.

30. — LA b ph 4 1 B A A AR R A3 T A T, LA A K It B R B
iy 25 I, TR 20 AR 1 2 260 % w/w ok T 211600k Da , Bk K M 15 35 (il vh 3 B
SR F LU A

BAT. 8mmP A2 —/N300mm 7 A7 Y Bk 1503 o i AT, BT R R A 5 R L Y S R IR Ak
EEI , HA 2150kDa 2 255, 000kDa ) 5 44 73 1 & G s BA 7. 8mm A 42 () — > 300mm 73 A7 284 ¢
B35 (s A, BT F2 20 TR R TN A TR IR S 5 I , LA 29 1kDa 22 246, 000kDa 1 5 R4 43
TR ; LR EA6mm A 25—/ 40mm R4 , BEIHA R HA0 I BE T A TR I AR B I , B
RPN AT BY B S 5 EEAE K BT IR — AR A B A T 2930 C AR =

PriFAG M A, 4bF£930°C

0. IMBSERENIRBIAH, LLO. 6mL/mini& 1T 5 PA X

FERT T U6 5 7 b Al it 28 AT B AL, BT iR 7 T EAn el 26 6 R B DL 2Rk : 25—
1 WERETT AR , LA IR06 2 TR N 292, 200kDa s 3 — 45 BEERTAR Y , A & T8 R
21720kDa % £760kDa ; 55 =17 e WE I bR AEY , BA U5 8 N £1470kDa 2 £)510kDa ; 254
T VERE T AR YD , ELAG IR0 43 T8 A Z13T0kDa 52 29410k Da s 55 Ti 4 HERE T AR VYD , ELA 104
53T N #9180kDaZ £9220kDa s LA 2 56 75 A7 e Wi AR e , LA 19§ 5 T/ 8 2940kDa 2
55kDa.

31 ARFEAUR SR 1 2 30 AL — WA i () /& 70 F S M e B, Fobr, IR IR R IR TR 2 2= R
2120 % w/w60%w/w.

32 ARFEAURE R 31T R I 51 7 T E MBI, b, TR IR IR I & 2 A 2130 % w/wa
55%w/Wo

33 ARFEAURE R 31T R I 51 7> T E MBI, b, TR IR IR I & B A Z132% w/wa
52%w/Wo

34 ARFEAURE SR 1 22 337 AT — AT i () 1= 70 F S M e W, Febr, BT il Bk A &)
EENLI2T % w/WwES0 %W/ W

35 ARFEALFNZE R 34T R 1 51 4 T B A i W I, Fob, I e 2 R 2 & o il i K
& ERIE R E D ZI30% w/w.

36 AR AL RN ZE R SA TR I 51 4 T B A R W I, Frb, P S 2 R 2 & o BT i K
B E BRI E 2 H N E D ZI50 % w/w.

3T ARFEALFNZE R SAFT R I 51 4 F B W W I, Forbr, P e 2 R 25 & o i i e /K
&R E D REDLT0% w/ ws

38 ARFEALFNZL SR SA PR I 51 4 F B A B I, Frb, T e 2 R & & o BTl i e K
& &I E 2 H R D180 % w/w.

39 ARFEALFNZE R SA TR I 51 4 T B A IR B I, Forb, P S R & & o BTl i K
B &I E 2 H N E 2190 % w/w.
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40 ARABE BRI EL R 34T IR 1) 1 43 T AR EERE IR, Forh, BT iR SUA BERE 5 B ik s /K
A& B E 4 e N E D295 % w/we

A1 ARABE BRI EL R 34T IR 1) 11 43 T ARSI, b, BT id SR 5 B0 Pk s ik
WA &R E 7 R T 2960 % w/w.

42 FRAE BRI E R 34T IR 1) 151 43 T AR EERE IR, Forh, BT id S U &0 Pk s ik
WA &I E A2 % w/wE 20 % w/wo

43 FRABE BRI EL R 34T IR 1) 11 43 T ARSI, b, BT id S U &0 Pk s ek
WA &N E IR T2910%w/w.

44 FRAEAURE SR 34T IR 1 51 7 T B A RE IR, Hor, A E e IR L T R b BR 2R 0 i
PEANACKHE ) S5 2 7 BT S oK &3 810 B 23 BT 2930 %6 w/wo

45 FRABE BRI ER 1 44 AE— BT IR B 5 70 7 2 ARSI, Horh, 24 BL50mg /mL )3 &2
VEARAE /K ISy, I I 1y 701 B 5 A P ) Rt B2 S 294 P 22 50¢ P

46 ARABE BRI ER T B 44HAE— BT IR B 51 70 7 2 ARSI, Horh, 24 BL50mg /mL ) B2
VEARAE KIS, BT 15y 70 B 5 A P ) R B2 S 249 10¢ P 424 0¢ P

AT FRABEBRNER T 44 AE— BT IR B 5 70 7 2 ARSI, b, 24 BL50mg /mL )3 52
VEARAE /K IS, BT 15y 70 B 5 A PR ) R B2 SN 24915 P42 30 P

A8 ARAEAUH]E R 1 R ATHAE— BT IR I & 77 E AR R RS, Horb, Bk = 40 T AR
BRI A ] 4

49 MRPEAHE R 1 A8 AE — TR R I = 7 T 2 EE S S, o, 4 Ph Img /mL &
100mg/mL IR FE I MRAE K HR IR, BT il w81 43 2 4B VB TR T B — P PV i B R T R

50 AR AR LR 1 =49 A — AT IR 1R /51 23 1 B A L b s, Ly, T ol 4 9 b Jd B,
INTFB % w/wit) LBk 3 & .

51 AR BUF LR 1 =49 A — AT IR 1 /51 3 1 S AR b e, FLrbr , i ol 4 9 b J B,
INTF2%w/wit) BRI &

52 ARAEAF LR 1 =49 AF — TP IR 1) 51 73 T B A MBI, Hor, S AE70°C N FEBE i
FME T I 7E FL AT 5 - mm ¥ HREH 1K) 600MHZ ' 3543 _EAERK RS 10~ 30ppm i [ Y LA 256 -5121)
S B A GBI 2D H- PO 2 B T AT RN, A B A R R LR S B
FEA A0 %W/ Wo

53. —Fh 512, AL FE ) S AR PR BRI B R 1 2252 AT — T TR I /& 4 T B AR T R o

54 . —Fh 5, AL FEAE FIAR PR BUR) B R 1 2529 AF — T FTIA B /& 4 T E AR T R o

55 AR EACR ZE R4 771, b, Pk A8 FH AL FE 1697 2R 4E T RGIE

56. — MR T b ] 252 I 4B T BE R LA B R 9T R 2 1 % e R R R 7R HR )
TBIT A R BRI ZER 1 2529 E— T iR I = 73 T A AR RS

57 . — MR YT S R IE B T I 7 V5, B IR BRI SR 56 B i (I B 97 b AT 52 1)
FE b RS 2 -G WD LAY 9T BT IR o3 R B » LA S m) BT iR 3 )4 24 B0 45 290 . 5mg / kg 2 50mg / kg
VBT A R E B TR & 7 T AR -

58. — MR YT B R E BRI ) 7 V5, B IR BRI SR 56 B i 1 BR 9T AT AZ 1)
FE RS A A I LAE 9T BT IR o e BB 5 LA K m) BTk sh )45 24 240 . 04mg /kg 22 25mg / kg ¥R
7 R BT IR =53 B R A RS
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59 AR HEAUR] 2R 5T a b8 Frik i 7778, o, Frik V697 2 B 920 . 2mg/kg %2 10mg /kg .

60 . MR AR EE R 5T BUB8FTIR I J7 v, Hodr, ik v yT A R N 2] 1mg /kg 22 5mg /kg »

61 . AR YRR R 578 Frik i 7775, Horbr, Frik V697 A 921 . bmg/kg % 3mg/kg.

62 AR YRR 2R 57 a 68 FIrik i 777, o, Frid V697 24 & 9 %)5mg /kg %2 10mg /Kkg -

63 . AR AR B R 57 2 62 F AT — AT IR (1) 77v2%, FoHpr , BT IR 93 8 B o3 =2 AT IR 3 1) H
PR EBAL A B AR MR , I HLIC A, B 45 25 A48 M) BT i B AR A7 45 25 BT i ¥ T7 A 3

64. —FhEIT HAW, A35270. 02mg/mL %5 100mg,/mL I AR B 3Rk 1 285290 41— T Fr ik (1)
BT TR EENE I FoA, BT IR R 97 2H A YA 0 B ARG B VR TT S B 5 0 BURRAE

65 . HR 4 BRI R 64 Bk i B2 7 2 &9, 45 290 . 5Smg /mL & 5mg /mLI¢ it ik /&5 70 7 246
BEEREIL -

66 . MR Y BUR) Z R 64 BRI =97 254, 45202 . Smg/mLE BTk & 70 T 2R E I -

67 AR HEAFNEL R 64266 HAL— IUAT IR I IT A4, Hodr, BTk BRI A W R R IT 4%
o

68 . MR AU HIEL =R 64266 FAT— IUAT IR I BT A4 Fod, BTl R 97 20 A 0 2 AR IR
IT 2 o

69 . MR AR EL R 642 66 H AT — IUAT IR I BRI A A4, Hod, TR R T A A
“H.

70 AR HEAURN B R 642 66 -HAT— IUAT IR I BRI A4, Hodt, BTk B y7 A& ) AR 24
MIHED

71 AR EARN B R 642 70T — TUAT IR (I BT A4 » Fo b, B 32 998 B0 i 2 21 4 1
FiZ .

72 B FEZ10.01mL/ kg 2 15mL/ kg 1) 71 & ¥ [l AR ZE SR 64 2= 71 AT — T RT IR I = 97 40
0 TI6TT S5 SR RE I F i

73 BFEZ)0.03ml/ kg Z AmL kg I 771 5 ¥ Rl AR 2 SR 64 22 71 H AT — T s (1) [ 7 4
0 TI6TT S5 SORRE ) i

74 B FEZ)0.06mL/ kg 2 2mL kg I 771 5 ¥ [l A AR B2 SR 64 22 71 H AT — T s (1) 12 7 4L
G0 6 TT S5 SR RE 1 F i

75. B FEZ12mL/ kg B AmL kg 1) 1) 5 Y Rl AR L SR 64 B T1H AT — TR IR I BRI 7 A4
FA 967 S 359 SORRE K 348

76— FH TR T B I B () 08 SO RE 1) V2%, B« A BB B B S A
FEAE PR TR B 1R 08 B I () SR B 1 E AR AR, 2R 5 Tl BT B8 1 E AR AL 45 2 BRI Bk
64 TIH AL —IFTR M R ITH A

7T ARTEBRNE SR T6 Bk 1) 773, Forb, Bl 95 03 BSOTAE 2 27 4 M RG i

78 AR AUFIEL R 7657 TR ) 773, o, Birids B FRER AL & AN RHFE AR AL, 9F B riA
UL, P IB B D —FE LR AT @) 7E TR SNRHREAR AL T 4R RHE A A5
2 J& »b) 7TEANEFF AR, B K o) TR & BTk AR ARG 2 5

79 ARIERHN LR 76877 PR () 732, Horpr, iR 25 25 2 AR R 2 5 (R A & Fnids Ak
BEFEARG O Z B3 T.

80 . MR HEAUF| EE R 76 5 77 Fridk i) J5 vk, Forbr, FIridk 25 25 FERS /b F-3 43 %

6
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81 . MR HEAUR|EE R 76877 Fridk i) J5 vk, Forbr, FIridk 25 25 FERS /b F- 243 %

82 AR HEAUR|EE R 76 877 Fridk i) J5 vk, Forbr, FInik 25 25 FERS /0 F 1435

83 AR HEAURIEE SR 76 B 7T BTl (1) 7532, For, Bivids B AR 0L 2 9 A8 4840 AL 7 B A
12 b—Fh,

84 ARFEAURIEE R T6ETT Tk (1 535, Hodr, ek B AR SAL 2 LA PR 2D —F i 2
Ji B M fs P s PO s s A L R B S ST LAY S LA A )
T o

85. —Fh T 3R15 M 70 T =M B IR B 7, (04 -

DU ARV T SRR B 55 43 1 B 20 A P UG W S BE IR AL &), BT iR %8 4 1 = 40 A
BLFEFTT & T E R R X B

i TR AR VA OB 2 — Bm i o TR VIR i S AR AT 5 — D A g, DA
FEAE B IE AN IR G s UL K

181 T 28— 1205 MR WS TR AH 6 il o AR IRV R A T = ) ) S YR AR AT 3R
N e, DA AR AR b TR S T A R L R B B R A IR S

86 . MR 4l BRI EE SR 85 AT IR 1 7 vk, Forp, B i B Fs R A LR = T
e TR S AH R BT 55 B R AR TR I A

87 ARFEALFNZE R85 Frik 1 7772, Hor, iR 5 — BGm #LRE 4r T2 V) it i e g 48 A
A #£150kDaZE 271000k Dalt) 45 = 4k B 4 7 &, H BBl 28 — A BUR s> 7= V) m) o 9 i g8
2 H A Z130kDaF £9100kDaff B 7 T & .

88 AR FE AR EE R8T Frik i1 7 i, Hodr , ik & s B R 4 1 & 9 29300kDa , 3 H BTk ¢
IR 73 &2 9 21100kDa.

89. — i H T 3/18 = 0 T A RE IR IR 7 7%, B HE -

DA ARV T SRR B 55 43 1 B 40 A0 P UG W S BE IR AL &), BT iR 98 4 1 = 40 A
BLFEFT T & T E R R X B

i TR UG VA OB 25— B 7 TR VIR i e g gs AT Dl ik g8, DL AR
F—BRIIERERA G UL R

RIS — B R A & Yl il 28 R m R o T U ) e i R AR kAT 1)
AL 8, DAF= AR AR b T TR 4 T B R I 2 R B B A IR S

90 . AR 4l BRI EE SR 8IFT IR 1 7 v, Forpr, B 7 v 3 : AR R A LR | T
i TR AL R IR 26 — 8B 1R B R IR LA

91 AR 4 BRI EE R8I AT IR 1 7 v, Forpr, BT idk 28 — D 1) i ok 8 B0 < o o 28 — (1%
HHE o TR UG P B2 X i R I AT B v .

92 AR BRI EE R8I AT IR 1 71k, Forbr, BT 28 — V)1l it ik 8 B 46 < i ik 28 — 3
B T2 YN RS IR TR S — B RAENE A S AT IR R

93 AR AL ZE R8I FTIR I 7772, Hor, i 5 — UKL 40 T2 V) it i et g 4% A
A £)30kDaZE £1100kDa ) B AR R 7 7 &, H B A 28 5 s @/ oy 7 E U i i gt
P H A #150kDad 291000k Daff) = kB 4> T & o

94 AR AR EE R 92 iR (1 771, Hodr, iR BB R 4 7 & 9 2100kDa , 3 H BTk L
=B - B N 29300kDa s
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95. —Fh T3R5 M 70 T =M HE IR B 07, A0 -

DU ARV W T SRR B 55 43 B 20 A0 B UG W S B IR L &1, BT iR %8 4 F = 40 A
0L I 15 0 1 2 M A T X B, T A s 44 W I AL 6 ) B4 55 ik 4L & 4 v ) A v
i b B R B A o T A KR TR E s LR

A8 BT R JEC U VA R T B S AN IRV AT U e S i S P BE S AN I A
& EA TR R 7 &M & R TR R, =R PR &S T2
Moy T B8 A R B R A I B R A

96 AR AUR EE SR 95 Fr ik (1 5 v, Hor, T 7 58 B4 W SRR F TR | o T &
oy T W FRC AL BRI BT IR V5 R AR I 540

97 ARFEALFNZE RIS FriR i 772, o, Frid KR T E IS 7O E JE  L&J8 48
R 2 /b —Fpo

98 . AR H A RN ZE SR 95 Bk 1 77 2%, For, Bk B 25—V AN 751 458 FIELAR 2R 2 4 Mk gt Bl
ARPR 2 e R A E A AR R EA R D — R,

99 AR HEA I EL R 95 BTk 1 77 2% , i A0 4 « 75 ik S S ¥ YR 3R AT V) e it 3 96 2 A Ks B
TR BH S T8 IR n 2 ik A 4 s v b

100 AR F AR ZE SR 95 Bk 1 7 3%, Forr, Bk U7 vy it a8 60, 68 < AR T Pk BH B8 -3 A
TSRO BT S B v A T VB U

101 AR B BRI B SR 95 BT () 5 ¥4 , i AL 3% < 8 76 B A B i 28 — V1) i) ot o e 2
A o T 2=/ 2 T 20058 V)R i 8 i e 88 b AR T RV O BT b v5 R 18
W RS 20 A ) AT VB SR 2B BT BH 25 908 07

102 ARFEACHEE SR 101 Bk i) 77 3%, Horr, Fividk 6 V6 T G045 542 8 il < )& A1/ B¢
B ALY ALY IR ALY B R Eh L T AR L BRR £h R IR AL B RR 2h IR
AR E L TR B TR 2h IR EL AN/ BE R .

103 AR A BRI Z R 101 BT (1) 77 v, i AL FE < I8 A TR T ol fE IR B IR Frik B &
M pE R Aok bk 2

104. —Fh T3R5 70 T 2R R I 75, (4 -

PEOUL BT AR , BT IR B 0o 25 A L HE JEC o AN 00y LA B2 A G [R] (1) T2 % B e, BT nl V2 1%
ot o 7 L R B o P A R

¥ B 555 T2 ARG S R S B T Bk B0 2 4 AT IR il 2 1% B
7 TR S A T B AT RS TR S T E AN R X B DL &

W TR 5 00 25 48 B OS2 A [ B[R] B DA = AR B AR b ol BT TR 1 4 e W A A A
DUED

105 AR FEAUHIEE SR 104 Bk (8 5 v, Hodr, Firidk 77 508 B0 48 - TR 35 O S SIS 7
7> T E AR R .

106 . ARFE BRI EL R 104 BT IR (1 792, Forr , BT i n] 202 ot i A0 45 6 B AR A X B

107 ARFEBRNEL R 104 BT IR (1 J73% , Forr, Biv il n] 208 B B S 45 B A RL R 2 A X B

108 AR FE AR ZE SR 106 F1107 FHAE — TR BT IR 1) 77325, Fo v, BT i s B A R0 45 RE W L SR8
i H I LLALREEE L CsCLLCs, S0, KBriZ SR 2k - Nycodenz™ R o vb i ) 2 /> —Folr,

109 . ARFEAUH] E R 104 BT IR B 7775, Horh, &0 J178 %910, 000 2 /1 2 251,000,000 /7

8
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110 AR HEBCHE R 104 Pk () 77 9%, Horbr, B840 772860, 000 77 2221500, 000 /7

111, —Fh TS 5 0 T 2 i R 7%, 4

e LA 4 i i R T ) 25 O 2548 5

WM Y R B 50 T B i R IG W R R A G B T R iR B L4+, B
RS B A EFE IR o T BRI IX B DL &

W I I B 00 25 4 5 o A K 1D B ) B DA 72 AR AR b BT 75 50 0 1 2 4 v A e A i 11
DUEDD

112 ARYESCFIZL R 1 LLFTIR B 77325, B 5 « T IR B8 O 25 2R S VB VI M ) BT 75 i
Iy BRI .

113 AR EE R 1L LT i 737, FoH, 8540 72824960, 0005 15 241,000,000 /7.

114 AREBCRE R 1T LR 773, Horbr, B0 7725200, 0002 /) 2225500, 000 77 .

115. —Fh T35 1 70 T =i b R 1 7, A4 -

i LA 8 43 5 0 A (1) 6 0 e 5 R R A B R AT B PR FEL YK, TR B ) - = 0 AR L FE B
T 2 0 T M R TR DX B, Frr, Pk A 6 8 8 e 2L A R 4 v ik g Fe b 1) Jofa g LG 3R 4T
B

39 T I L KGR IR PR — 5 4y, IR BT TR W T R AR AL s DA

TSR B Vi 8 oz (1) 325 36 (40 3508 o $ BT 75 v 20 T MR R W G

116 AR AR ZE SR 115 BTl B 77325, Fo v, foff Pk i s 4y v it P 4L 5 W AT e v kL
5 < 76 PR H UK BRI B i 25104k /e 2004k /e H #4532

117 AR BRI R LI P (1) 77325, Forbr, B il v vk gt S B 5 BB A L SR A A I i L 2R —
FF 5 T B e R e oy v 1 22 70—

118 AR AR EE R LLT FraRk 1 773, Horbr, BT i v Dk 6 I8 B0 45 — L BRBREDTA L = Wi
EDTAFI R £h 2% rh 2Rk ) 2 b —Fb

119 AR BRI ZER 11 Frad (1) 77325, Ferbr , MBI F Dk 4 52 1 e 428 1) 38 0 B P 75 v
55 BB P A < TRV TR AR 0 P P YR TR T R B ) 4

120 AR AR SR 1 L9FTIR B 732, Forr, Brik Vs 7 A 38K L B BE 2 B 0 S AT I A 1 22
b

121. —Fh TS 70 T 2 b R 7, A4

PR T8 T B A (R IR AR TS IR AL & R S 128 3 KL R BT ik
MALFEIT T = T 2R R X B DA &

8 BT IR L AR M EME IR A G 5 Pl 15 28 # R AL g HEAT 2 758 3, RIS & B T8
oAb BR ) B A b pH BT R T A T A R ) e R R LA

122 ARAEACRE R 121 AT IR B 515, Forp, BTk 7 V8 B4 « FTIR & 5 7 28 4 Ab 2 1)
He R IR A VAR T R = o T AR TR R

123 AR AR EE SR 121 Frak (8 5 3, o, Bk P ot A 463 #63 vE  J 45 e (4 - AE A
JIT I8 T G 4 TR M R L A D iR AT 8 A8 4 2 T IR RS U A T W e 2H A AT i

124 ARFEAUCRE SR 121 B (8 5 3, o, Bt e 46 46 e W F 4H 6 40 - 88 - A8 e R AL
Hef b N1 : 1008 410 1.

125 ARFERFNEL R 124 iR (1 57k, Horb, Frid B L W 291: 1052495 1,

4TS}

=
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126 AR BRI R 121 Frad (1) 77325, Ferbr , A3 P ik /S 4 4 V3 W I 4H. & W i3k AT B8 - A # 11)
B [H) B N 2553 B 2 21100788

127 ARAEBRN R 121 Pl (1) 77325, Forr, BT ad B 58 e R FLA IR B35 9 55 1 58 4 R AL
W FVE B B fur AL i H ) 2 2D —Fob

128 ARHEBCHNEL R 127 Fridk () 77 9% , Forbr, FIradk B B8 58 4 K AL I A2 s B R FLA I

129 ARIEAUR] R 128 BT IR B 7775, ok, ik s o LA e L 2= i it

130 AR AR EL R 127 Fradk () 77 39% , Forbr, BIradk B B8 58 4 K AL i A2 S5 BOR FLIM I -

131 AR AR E SR 130T IR B 7735, Forbr, BT ik 55580 K FLAN I 6045 41 i B 22 v (1)
Z=/b—Fh,

132 ARAEBRIE R 121 Pl (1) 77325, Ferbr, T al B9 58 e R LA IR B 548 20 B 0
A TEREE R ER IS R N G IR IS R G IR R R NG IR T IR = O oK A 4
AR & R ) 2 —

133 AR AR E R 121 iR B 73, o, BT il B 128 # R AL I I AT 9 25nm & &
1000nm.

134 ARIEAUR R 133 BT IR B 775, Hod, ik L2 A2 10nm % £7100nm.

135 AREAUH] Z R 133FT IR B 775, Horh, Frid fLAE2 N 291 5nm % £50nm.

136 AR HE B H ZE R 121 Pk (1) 77 9%, e, BT ik o5 58 8 DR FL A i (%) R BHL AR PR 9 £
50kDa % #£150,000kDa .

137 ARFEAUR R 136 BT iR B 7775, Hor, B HEBH A PR 92451, 000kDa %2 279, 000kDa »

138 ARAEAUR) 3R 136 BT iR B 7775, Horh , Frid HERH PR 9 24100kDa 2 21, 000kDa.

139. — M THA3 = 4>+ EA BRI 7 1%, A0

Se LR UG WOY 2N B A 56 43 1 5 0 An () S 06 4 M I AH & W) AL A 5T, BT 3R i 7
TEMAIEITT &7 T 2RI B

A5 T 3R A G Y VR AR A T 1) 48 Tk Fie v5 0 i vk, L b, P IA RS 46 4 T W I 2H B AR 4
B AE Pl B A b DB — i A\ v 1) 5 e R o 1R AT B e DA%

MR B A i B 2 D — AN EE R, TR SE o oy B AR BT RR A T E AR

RS X B LA o
140 ARGEAUAZR139PTR 1 53, o, b Orikic i - Sk 2 A4 # o ok G
I Hr iR S5 oo

141 AR HEBCR B SR 13IFTR I 7775, Forb, BT A o 2 g 7E ta i A

142 AR FEAUREE SR 139 F R (¥ 5 v, o, Bk v JI A Jo A 956 58 ik Y R T s T s ik
IR 206 - = OIG SR A ARE R K MBS AR A R IR O O R
PSR TS P26 D 0 12 V8 PP R I TR T iR A T 4 3 (P 4 B I W AN A e T o 25/ —
Fifr.

143 ARIEBCRNEL R 13IFrR K J779% , o, I A ot 1) FLAE 9 29 3nm 22 2910, 000nm.

144 AR HEBCR B R 143 P 6 777%, Forp, iR FLA2 9 29 3nm %2 £73000nm .

145 AR # BRI SR 139 BT il 1 73, Fo v, BT i 8 i A o i) HEBHL A FR 9 29100Da % 2
100,000kDa.

146 AR AUHN ZER 145 Fr iR 1 77 3%, Hovbr, ek B8 Jiss - Joa %) HF FEL AR BR 25 29100k Da %2 2
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30,000kDa .
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AT afr g rhEME R R ARERN S 7 T EEERER

[0001]  ZERARIAL

[0002] 7 Hh 5 22 SR HL[F] 6 AL ) T 201847 27 H H2 2 i & [ Il i & Rl R i 5562, 711,
364; T20184E7 A27 HF2 5 () SE i & R H1 15562, 711,372 T20184E7 H2T H &5 3%
[ i & R 35,62/ 711, 3355 T-20184F8 H 1 H $2 5 i 5% [ Il i & A 45 2 51 562/ 713,
399; 7201848 A23 H F2 5 ) e Hl iy & R 115 5562/722, 135 T20184F 11 A2 H#&5C 3%
] i L A R i 4562/ 755, 311 F-20194F1 A 17 H H2 22 () SR Bl i & A 175 +5.62/793, 514
T20194-6 13 H 4232 ) SE i if 4 Fil Hf 175 45:62/8611, 223 JL Al A 9 T-20184E8 H1H
RACH) 2 [ Wi i e M iR 7 410562/ 713, 3925 1201848 A 1 H $2AC () SE[H I i L A 1 45 5
62/713,413; 2018458 H23 H $23Z ¥ 5% [H I i &1 B 15 562/722, 137 T-20184E11 H2H
AT ) S [E I & M 75 562/755, 3185 T-20194F:6 13 H 4R A F S [H I I L A H1 175 562/
861,228 JL [ 8 A Y T-20184F 11 A2 H 252 1Y 5% Bl I i & Rl 6115 77 41 5:62/755, 3281
201941 H1T HARAZH) 3% [ I & M 1 17 5,62/ 793, 6545 LA K T-20194F6 A 13 H $2 52 ¥ 52 [
i LA R 562/861, 235, Fik R BRI Py 0@ 51 AR AR IR AASL

ERREA

[0003] & ENE AL (HU45 5 2 08) S IRIR BR AL I 2 0 . — T &, 1% SR 35 4 T 0 I A2 H
V2 B B ) 7, I HIG BA I 2 2005 5 ] B it )5+« 32 SRR R A PR “ 5
W e e BT 6N IR 1 JF B R AT O H L0, 8 . a2 08 (88 A2 08) 48R 1T
A BT () TR 4G TSR A o B W I ] DL BRI AE , BB AP AE T HARBE IR &9+, filn
AEAE T3 QOACHE L - LA L 780 08 I VE RS BR AN /B H 22 08 2 R I R G W) o 1% L6 FHA B
AT D55 e 4 e — S S X B s B At SRR R AR A R E RTAT AR B R SR SRIE T WA S
P R TE GRE) S 55 0 RN IR L3582 WA SC R v 1 1R 468 T 7 e 1) A 2
PRI AV 01 -SSR — Fhal 2 Fh i AR IFETE K

[0004] HEZ WK B Z MEBEDMN, OFEAR T /DR EE
(Adenocystisutricularis) Vi # (Ascophyllum nodosum) . ##7% (Chorda filum) .
Cystoseirabies marina-FAM 4 # (Durvillaea antarctica) -l 1R
(Eckloniakurome) -#¢ KE A (Ecklonia maxima) . % #x# (Eisenia bicyclis) &
(Fucus evanescens) 5 fA## (Fucus vesiculosis) -z (Hizikiafusiforme) K
%7 (HimanthaliaElongata) 78 H g (Kjellmaniellacrassifolia) .Laminaria
brasiliensis L% E W (Laminaria cichorioides) M db#F 7 (Laminaria
hyperborea) - H A E 47 (Laminaria japonica) -##{# 47 (Laminaria saccharina) .
Lessonia trabeculata.E 7 (Macrocystispyrifera) .Pelvetiafastigiata. V4 i fisi
(PelvetiaCanaliculata) .Saccharina japonica.#¥ii 77 (Saccharina latissima) .
Sargassum stenophylum. i E# (Sargassum thunbergii) ¥ & T (Sargassum
confusum) - B EEBEY) FMSE (Sargassum fusiforme) M#E 7% (Undaria
pinnatifida) . XL R EIEYIFII K B 432453540 (Phaeophyceae) HIXLL A 1] A
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SETLLURRL: 2 A H (Fucales) KibE £ (Laminariaceae) o

[0005]  /Eu,FF 7 1 22 W 110 v A Jie 2 s H A R FH -4 7 < 5B o2 B DA Ho A 77 X
7 A YEPE R TR B o 18 I F T8 T HAR AR IS8 S e o

[0006] Rl , o A5 B A I 75 v 20 1 B ) e B W IR 1 4 & W ) 75 3K G AR AT 2 2 L 7E—
Be st 77 Arh B AR SR S UME oy B P /R B R s AL /K- A0/ BRI 9T B AT AT AR
WE R K AR KB EH) RGN T RS AL 71X A/ B HARAR A5

EZRARE
[0007] A& AN RG-S MR T R 388 T 2 T i i . I 2
T A T 1 T DA MG 1) SRR A 0 s 2 5 4 At 7S 0 B M) A 4B T W IR L B 3R AS
HEA RSN R LA 5 T B0 A, BFE T 75 K = T EX B/ RE, AT RAATAE e
Iy F AR FENE IR 55 4> T B AR EENE I AL S0 s ISR AR 4 b e 2H A W mT DA B n] DA 2
FHAIE, B0 O PsE A BB Alifh) o B I = o T 2R A T2 A i
GE AR TR RS W8 0 - B A AT BT 75 B = 3 1 B X B/ o A s, b, FEAR A - B AR i Ak ) R
Y SrTBAT CIE R I Bk ES , DA e R B AT O R
[0008]  fE—LLT51H, AL H G RS 7 iEFOFE S 0 T BRI, Glin s 2 6,
HuTDL T TR AR EH T E MR 8 H o> 1 E o A ek, Hod, 24 fd
IR Bt s 5 0 it v 2 B N R, BT I 70 A 11 22 2060 %6 w/wk T 100kDa , AT I 7K PR BE R 1235
SRR NI = 1 W N 2 W
[0009]  —HR AN . 8mmiF) 300mm 73 H Y Bk R 1B E i A , L3S A P2 20 5 R 2 TR A IR
BELELES , A Ak T B VG N 2150kDa % 295, 000kDa ; — 4R P 42 297 . Smmf¥) 300mmJ3 A7 78 Bk i
BE R, LA R AR P R NGRS B, A 80 T REVaH N2 1kDaZ 26,
000kDa ; LA Kz — R P 42 29 6mm ] 40mm {7 47 4% , o3& F0E F2 B0 5 FF B DR 0 R i 25 1 e , Tk
PRAR 73 A B Bt JR 1203 Ea VB A R Tk — AR PR AL R AN AL T 2930 C I AE =
[0010]  4b T Z930°C (I 47 5t 28 A6 I 2%
[0011]  DLO.6mL/miniz 470 . IMBSER BN BIAH s LA K
[0012]  AHXSTUg s T EAnAE Ml 2t A7 ik, Frid i T EAn dE i 2 3L A B i DL 2% T4
% s BB — A ERE T AR , B I 7y T N 292, 200kDa s 55 45 Be sl A ED) , HLAA g
5y ¥ B NZIT20kDa 2 £1760kDa s 55 =45 EFE AR dEY , B 1§ 5> 1 B A £1470kDa 2 4
510kDa ; 5 VU 47 e A I b E 4 » LA 106 73 5N 2370k Da 2 29410k Da s 55 F1 47 e B I br Ak
Y, A IG5 5 N 29180kDa s £220kDa s LA K 25 75 45 e R BT AR ) , BA & 1N
#J40kDa % 55kDa .
[0013]  #E—&ksijifa /5 XA, Brid 73 A I 22970 % w/ w80 % w/w. 90 %6 w/w 93 %6 w/w+ 94 %
w/Ww.95%w/w.97 % w/w.98%w/wi{99 % w/wr] LA K F100kDa . it ik #3343 F & 7] LU )
100kDa%10,000kDa ; £J140kDaZ8, 100kDa ; £)370kDa % 8100kDa ; £370kDa % 5300kDa ; £
370kDa%8100kDa; £1370kDa % 5300kDa; £1370kDa % 1900kDa ; £1590kDa % 1600kDa ; £
590kDa %2 1600kDa ; 5% £)860kDa % 1600kDa . 7 — L& 5L jia /5 X 1 , Frik s34 70 T &7 LA LI,
100kDa+ £J1,200kDa 521, 300kDa . fT ik £ 3443 1 & 7] LL N Z150kDaZE 3, 000kDa ; Z160kDa
%£2,000kDa; £1140kDa %2, 000kDa ; £]140kDa % 520kDa ; B¢ £)230kDa 450k Da . I ik 43 4 X
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& /B55%w/waT1%w/wik91 % w/whr] LA KT 21200kDa . BT iR 73 A7 1 222022 % .54 % w/ w90 %
w/wh] LLK T 27500kDa .

[0014] 7 —Hes i 77 S, Birid iy 25 1 B A VR M I AT DA AR b pR 43 B 0 A 4H s B
Gy ¥ B ATECH 73 T B A AT AL, A8 B SORIAR ST AR 7 183 1 K 1 5 IR 1B il vk
BB MR, Frid 7 A 2161 % w/ w80 % w/w N #1200kDa %2 1600kDa . FITIA i 431 2t e A
AT CAFEAS b fh 43 7 8 0 AT s B G o - B o A B 2 - B A AL R, e, 4 A RS
IR ST HAth Hb 77 B8] I P 7K 1 5 JI 2 02 0 1 v 2 B = N, BT I 43 A ) 22 /060 %5 w/wil BLK
F#)1600kDa.

[0015]  FTiRAREREE & & 1] LA A ZI20 % w/wE60 %o w/w. £)30 % w/ w55 Y% w/w B 4)32 % w/w
52%w/wo TR B KA AW & = m] LA NZI2T %w/ w80 % w/w. fTid o 5 e bE & & 5 Frig
ERRIKACE D& B 4 B AT LUAZE A 2930 % w/w. 50 % w/w. 70 % w/w~ 80 % w/w+ 90 % w/wik
95 % w/wo FITids & - FLAE 7 5 o BTl S il KA & 0 20 40 B T DR T 2960 %6 w/w B AT
PLANZI2% w/ w20 % w/w B A LUK T 2110 % w/w. f P IS H 25 0% L SR 20 FIA B 10 L
= 5 BTk S KA S B 2 2 b T DU T 2930 % w/we

[0016] 4 DL50mg/mLI ¥R BE i T 7K IS, Br ik &1 40+ & 48 T B IR (P RG FE T R Z94cP &
50cP; £J10cP 2 40cP; BUZ)15cP 2 30cP . ik 5 701 2 H el I Al Jy B il 44, OF B 24 LA
Img/mL % 100mg/mL ) FE I T 7K W INE, BT il w5y 0 5 4 TR 0 TS R T J — M I et 1) i
TR o BT 4 B W i nT B 55 /b T5 % B2 Yo w/witl L B2 B i AN, MAETOC N AEBE R FIE 5
I E T £ A 5 - mmé PRET (116 00MHZ 6 1A B 7ERR R~ 10-30ppmis il A BA 256 - 51 211 81K 4
A RGR 2D H-PCR A 2 BT AR T IR, BRI R S 0 L B S B AN
0%w/wo

[0017] AR SCEBFEIXFER) T715 , BTk 7715 0T LAALHE - i) £ B8 FH AR ST & 70 1 == A e i
I, ALFE F 1697 AR 4P RG E A SO TR BT BTS2 AR TR I &4, HomT DL FE =
J7 b AT 2 B G bR R R TR FR VR T B AR B = A T E AR RN AR T VIR R R T S
1) 73 i B 95 5 L v DAALFE < SR A LI BR 97 b mT 252 1)+ 8 W e 415 W) AR T B i S i
BRI, UL R 25 290 . 5mg/kg ©£50mg /kg ; 0. 04mg/ kg £ 25mg/kg; 0. 2mg/kg £ 10mg/kg ;
Img/kgZ25mg/kg; 1 .5mg/ kg% 3mg/kg ; bmg/kg % 10mg/ kg 1767 A U & -

[0018]  Ffrad g fiE B i v LA Frak S B AR A7 A () 41 4 14 K% , I H ik 45 245 7] LA
FLFE : 1) BT IR H AR ERALLE 25 BT 16 97 A 3

[0019]  FTIREEITH &40 LLAZ £10.02mg/mL 2 100mg /mL I 5 431 S My e b i, Her, Birid
=97 2 G WA B0 B AN B R 9T B i BB RE o BT B2 97 2H 5 W38 v 290 . 5mg /mL &
5mg/mLBX 22 . 5mg/mL ] /51 53 B M e M G

[0020] Pk =97 4G4 mT DU S G AR 57 S 2T 2 o TR R 97 2 G W) v LA 2 2
MG, KT L2 s A ma & .

[0021] AT 7 IR AL AL 45 290 . 01mL /kg & 15mL/kg; £10.03mL/kg £ 4mL/ kg ; )
0.06mL/kg % 2mL/kg ; 8L 212mL/kg 22 4mL /kg 1 751 5 ¥ [l 1) =7 460 13697 S 2
BYCPRIE 1) I

[0022]  HF¥697 BB A 4EERG I 1) 7 VA o] DUEHE DG BT H A W4h 26 T B 1 B bnil
A7 o BT IR H AR AL AT LA A2 AEFFARERAL, 35 H AT IR 25 245 7] DUAE DL RS 60 Hh 0 22 /20— i o
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NHEAT ) FERTR AR AREBALALFT HFAMREF AR )G, b) fEFARMARE, L K c) 75 & frid
HMBEFEARG O 2 G BT il 25 25 v] DAAE SRR Z G EAE A & BT i SRR AR A5 11 2 3T kAT
JITid 25 24 0] LAREIS) /D300 Bh L 220 b el 143 b o ik H s 3852 AT DA S 95 AR Bl A7 48405 3
PG A B B D —Fl o BT IR H AR AL AT LR A R O P A R s U
I PR FEJ oo 7 L ST LIRS LB R )

[0023] 7Rt — SRSty =0, A TR T ETE TS & 0 FESER R k. X
ST DL |

[0024] DAL BT ARG 570 T2 M R IG W EERE R A &9, ik 56 7 T &
Sy A ALAE BT 5 = o T R A R X B

[0025] i pfr it sk 4 v v i it 28 — s AR 4 T B V) Ml v E SR AT S — U ad
U8, AP AR B — B Im AN IR A & DL K

[0026] i fpids 28— 5 32 # e W I 2HL A i et 2 — IR B 40 T = U 1 R e e E s
1758 ZUNRN A8, DA P AR A b bl BT B 75 150 29 T R M A T 2L ) B B AR M R e
HEW,

[0027] P i 5 i ] DABLHE  USCER B A b H P BT 75 18 0 5 e v R e 4 R ) BTk 28—
BRGNS AY), I LR 8 —5m a2 T E U il e S R S o T &2
AJ LA Z)50kDaZE £91000kDa , 3¢ H FTid 55 —HREEE 2 7= Ul i i st 8 48 1 Bk B
5380 LR Z)30kDa % £100kDa . BT iR 452 = B 70 & 1T LA 25300kDa , 3+ H Al BRIk
BT =T LN Z1100kDa.

[0028]  HT-3i15 M 70 T M R I 7%, v DL

[0029] DAL BT AR AL EAG 58 70 T 20 M R IG W BN R A &9, Frik 58 0 T &
Sy A ALAE BT 5 = o T B A R X B

[0030] i Ffradk iEc U v R I 36 — TR R 40 - D m) Rt o e 8 AT Dl A g, DA
PR B RN S DL K&

[0031] i Fip ik 2 — 95 R AR BENE IR 2 A Wil it 28 i B 40 1 = U 1) i e ek 8 s gk
AT VN g, A= A B AR b B BT 75 1 2 T M W I 2L R 2R B B R N IR AL
Yo

[0032]  Fiid 5 iids ] DABLHE  USCER B A b i i BT 75 180 0 5 e v R e 4 R i) BTk 28—
BB TERE AW o B 25— V) 1) 90 3 90 PTG  fof P A s Y R 3 T I B — IR A
B o> =Y mad JE I SR AR AT B IR BT IR B V) ) R P v L BT IR B — 1B R
B RS 2H A iE e BT I 28 A = R A TR V) i i PR AR AT B UE R 5 — AR R
gy TRV I 8 I P 2R R A 2 7 = 1T LA Z30kDaZE £9100kDa , I H AT i 5 — 8%
AR A TR V) M P pE AR 1 B AU 4 7 = T LA 2950kDa ZE 291000k Da .« BTl A
B T EATLLUNZI100kDa , Ff H TR 5 =k 8 47 & 1l LU~ Z9300kDa

[0033]  HT3R15 M 7 T M bE R 7 i, v DL

[0034] DAL BT IR AL EAG 58 70 T2 M R IG W EERE R A &9, ik 56 7 T &
Sy A ELFE T TR A T A R R IX B, BT L GG ¢ e 2 A ) o] LLEL S S BT 4 A
(1) ey ik P b ) R R T 2 A 8 T B S PR i TR BH B 15 DA

[0035]  {3ff Ffr ik s s ¥ YR A X BH B8 T IS I V3R A T D0 ) b 8, T BH 8 17 I 77107
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AT LAALHE B H IR - & BH B 1 R80T 2 BH B i ), DL AR A Bl R
=T T AR MR A B R EEE IR A S

[0036]  Fri 513 vl LA AL  UCER AR I pH BT BT 75 /51 43 1 2 M v M P 2L R 1 B iR B 4R
M BENE IR AW - T iAC R T 2B B BRI 4 8 I 4 8 SR A ) & b — b BTk
FH =3 798 0550 AT DAL HE RELBR 5% 2 S b mes Joe i 2 R 22 fie 37 SREmE 28 B 1 AT i B 1
(1) 22 20— B o Bk 77238 W] DAL < 76 A0 BT IR AR 4BV 3 AT U I i Y8 A, 4 i FH & 7
TGRS N 2 B il 2 4GV VR o Bk U ) i ash 98 mT DAALFE < BT IR S 46 AR X T BT IR B
B IS M AT 2 08 - BT IR 753208 v DLELHE i i 75 28 — Ul i i JE AR oK Bk
B ARAR BN KL A AR T SRV TRIEAT 12 0 K 22 % P BH & 98 D051, i 3k 5 — D m ik
JEI SRR T BT MR T IR S — Ul i JE I SR B o T &

[0037]  Firid #hiyA R T LB FEE 4 8 i 4 8 LR AN/ B I S AL AL BAL A A
W IR B ER AR R ER R ER 2 IR R A L B IR AR L IR 2L L AR 2 L S R ER TR IR £
FERR 6 AN/ ST o T IA T3 1R8] CLELHE 3@ T i i3 AR EERE IR 4L A WA TS 1
SR EEVATREAT B IER R 2

[0038]  FH T3R5 i o0 1 E AR I I 7 5 AT LA AL

[0039]  $RfE B0 48, BTl B8 00 75 2% 1 DA A0 43 JeK g AN 00 DA K% 7E L (8] 1 R 202 B Bt , Al
R ] BIE ] DR FL ) LR AR

[0040] ¥ HAG %5 0 T FE 20 AR N L UG 4 e W R 2 A ) B T i B8 00 8 2% R AT iR n] 32 08
Bk BJ7, Brid Wi 43 8y A B FE I 75 = o SR R X B DA

[0041] 4 Ffr it 5 /0o 25 448 25 0o J2 W8 A () () BB DA P AR B AR b F P 75 1 20 7 2 4 v TR 4L
I UTIE D -

[0042] P ik 773238 WT LS4 : AT IR B O S A TP U SR I 75 1 20 T AR AR I o FIT iR vl 45
375 B i ] DAL HE A B AR A X B o BT i) Y27 B b m] LA HE A B A R 2 AN X B B
IR B R RE AT LA RE R SR REAE L H L AU BEEE L CsC1.Cs, S0, KBr . iZ 2R 2h
Nycodenz™ FI 7 v B v i 28 /b —Flr, 550 J3 AT LA 2910, 0005 /1 ZE 411,000,000 /5
2.0 A7 L A60, 000 E 15 2 27500, 0002 77,

[0043]  FH T3R5 i o 1 EAR T I 7 R nT LA AL

[0044]  H (it Cu, 355 Je v A1 T o P B9 /Lo 45 4% 5

[0045] AL ARVEVRIE AR B A % 0 B0 M E G EEREIRHA G E TR E 053
IR B8 73 1 B A RS P TR O T E AR X B B &

[0046] 4 Ffr it B9 /0o 5 445 5 0o J2 84K () I () B DA P AR B AR b H BT 75 1 20 1 2 4 VR T AL
I UTIE D -

[0047]  Frid 5138 vl LAALHE : BT IR B 0o 25 4 SRR R UTTE M B 75 2 70 T~ M e b
JiE o B 0 F7 0] BL 160,000 5 /3 & Z11,000, 000 A7 B0 /30 BL 9200, 000 2 /7 % 41500,
000 /7,

[0048]  FH T3R5 i 70 1 EAR I RE I 7 5 AT LA AL

[0049] i LA 58 70 B 53 AT I RS AR FE VL W IR 4H & WD 3R AT Bk SIS L UK , BT ik B 7 1 B 40 A
5 i 75 v 0 T AR N X B, Ho b, T RS 46 4 9 W I 2H P T DR AR H K e e B
for O AT B H 5
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[0050] I3 4% Tk FE Wk BRI 1) — 3040, FLBE A b bl T 75 1 0 T S MBI AR P AL s A R
[0051] MBIk e vk e (4D 228 38 0 350 40 S AT 7 1 20 T T W e

[0052]  Fris e B a2 4 43 8 8 Jd 2H 5 0 3dE A7 458 Jid P YKk ] B0 « A P v VBRI L e e
W FTR A Z AT LRI 104K/ emZE 2004K / emoo BT 3 B ik gt i ] DA A 475 B i 0 58 74 4 Tk
i 5 PP R D A R e R b v 1 22 20— o BT R R IR I T DAL = 2 BRREDTA L — 1
FREDTAFIE IR 35 22 1h 5 7K Hh 11 22 20— o MBI IS FE ik 58 s (R SEE R 1 350 20 v SR BT 75 = 20 1
T AR s T DAL < R 7R 1 B T I E K M () A R 5 43 o BT IR 7 AT LA R K L
W L 2 BN S I EE R ) 22 /b — P

[0053]  FHT-3i15 1 70 T = i bl I ) 7 v vl LA 45 «

[0054]  FE M B A G54 5 40 A0 AL A6 46 0 e 2H A M) AN A8 4 KL IR , ik
B EFE TR ST E AN R X B DL &

[0055]  {fi Ffrdk i s 4y v W F 4L 6 ) 5 iR o8 1 A8 e K AL IR 34T 8 74 4, LIRS & 15
TR WA IR TR b B TR 2 R M s 2 AR A S )

[0056]  FTid 5 ikid vl LAALHE : N B8 T2 i b B K AR e B I L S P IR AT R = o T
e T AR Jz o TS BT 3R A1) 20 4 5 A P 2L A5 A T DAL < 768 A A T A s 2 kAT
B AS e 2 BT AT IR D AR AE R MR R A S B L BT IR R AR AR T IR A B TR K AL
WG B LG AT LR 29111008 2910 1. BT RE b nf DU 21 108 295 1, a] DL Frid i
G W T 20 A AT B A 4 N ) B 29553 0 28 4100/ N o BT 35 132 6 K FLAR i
AT DA ELFE B B 22 i R F LR I AR G F A K FLARS I o (1) 22 20— ol i B 25 1 52 e R AL AR
JE T DL SR AR LA i o BT I BB K LA i mT LR FE 2R 2 o T IS [ 28 77 A8 e R AL i mT
DL S FLA AR o BT I 5586 FL A A 7T DAELRE AR A Bl RUR & Hh 1 22 /b —Fh. BTk & 758
e AU MR 0T DUELHE 2 205 BTG W 0 e A I R s R T - PP R 0 R T PP T J g
B AL TG IR T G O AP R . R RE RN B i 2 b —Fh . BT B s ok
FL AR I FLAE AT PA N Z15nmE £71000nm Z710nmZE £ 100nm . 5 2] 15nmE £150nm. ik & 1732
e K FLA i 1 HEBE A% BR 7] P A £750kDa % 2950, 000kDa Z1,000kDa % £19,000kDa , 5§ £
100kDa %= £1,000kDa o A] LA Iy A 76 4 e 5 0 4H & WD gk AT 9 B8 1 28 e 9 Ik [R) B N 29553
Bl A2 27100/ N0 BRZ) LN 22 2930/

[0057]  HT-3R15 7 T = M bl R ) 7 v v LA 45 «

[0058]  DAHZAG R BT AR AL EAG B8 70 2 A B S UG 4 e W 4 S W AR R A i, B
AT 2 A AFE TR =T AR R X B

[0059]  {fi ffr it b 4 v Y 2 A i) 4 Y Bk R VB i vcke , L, o 6 0 e v 8 Jie 21 & 4 e
DARRARE 73 F B AE BT e A T AR — i A\ o 21 56— % H o AT B 45 DA %

[0060] AP 28 —Hr th oS 4R 22 /b — A58 0, TR S 0 AR TR s o T &
oy T W I X B Ao

[0061] % J5 V38 AT LAALFE WA 2 AN 46 3 30 00 FRR X L 5500 30 45 I o BT IR B8 i A Joa v
DI 2R GNATE C Tt i v o TR 58 M A J0 PT DAL 3R PP TR U R R T AL T 2R s - — L0 2
7 AR CEAK MR A MR AW R LG LIRS R ST I R | R T AR R
G R L IR T I 47 4 2% B 4 S B IR W A e b T v 1 25 /20— B BT A i £L
120 PLNZ33nmAE Z13000nm 3nmE £13000nm Z)5nmE Z)10,000nm. Z)10nmE Z)100nm. Z]

=

VAN

\5
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50nm & Z1500nm. £1200nmE 292, 000nm. 5%, Z1500nm & 295, 000nm. T I8 % 52 A 5 16 AERH A FR
AT LA Z)100DaZE 21100, 000kDa £)100kDa %2 £)30,000kDa 271 ,000kDa % £1100,000kDa ]
1,000kDaZ£110,000kDa 5 Z]5,000kDa % £150 , 000kDa .

[0062] 75 A HI i v (B3 1 33X kb AR JFL Atk 77 THT < AR5 A RN S it 7 5K, B HE DA R B S it o =R
B e o B lE 5B B B UG B, 5 WU B A S it 7 =X 7 T AREAE S5 o] DA DA A R ) 07 TR A
FIVCHC  4H A F0E

B (E135¢ BR

[0063] P 17 MRt 2 1 2= 1k (0 S DB 4% AR 4, L (56 R D) e e il i 3 1
TR B AL S VAT 70 B Prid i in e i I AT 98 70 T B0 A

[0064] 2R M2 1 PTREDERS RGN F3— o Bk S U 3, e A 068 U V1)
PRLIEIE T 70 T B X AR 46 B AL & 2t AT 0 BU, PR i dn d B S B AT 9 0 TR
Al o

[0065] W3/ m i M2 1 on Ik AR S, e 05 FHY I 1 98 o 1) 070 1 s o 9 A 43 4
B PR B W R IR AT BT R 0 T AR SR IR P i R dn d e R IR L AT 98 00 T B A
[0066] 4R M2, 1 on Ik R ST, o H 18 IR A4 e 1) 22 IX B o DA R 2 s 7
PR S0 B O TTIE = T AR, P i g B i B R A 98 70 TR A

(00671 E5/RE M2 1 on Ik R ST, e (56 F A X B s MR A 46 e M e 4L 510
ST i 73 T B AR AR, P IR AR AR 48 AR R B AT 8 2 T AT

[0068] P67 MEM L 1 s Itk AR GE, H T 38 5 B VKSR IO a6 48 e i I 2 &
Yorb A5 s o T B AR I, P IR AR A6 48 B R R AT 98 2 TR AT

[0069] TR M2 1R Ik RS, H M @ & b A a5 4 e R 4 & W 3R A5
> T EARH S, P IR AR A5 48 B R RAT 98 > T R A .

[0070] P87 MM L 1 s Ik R G, H 08 F 2 1 W B MRS A 46 8 i I 2 5
BRAFPT 5 15 > T B AR I, I IR AR A5 48 B R AT 98 2 T AT

[0071] R 9AZR Hi T NMRES 53, 3 B AR 8 AR SCAA 5 VR Ak B ) 5 e A e M JRC 22 1 1 s i i
(R 45F A4 o

[0072] [ 9BHiZ: 12-D NMRES AR, SR WM A SCI VR AL B 1) e S A e B s 22 13 1 e e
i A A AR

[0073] 107~ 1 7R BiE AR G, 2 FH A5 2 [X B o s MkS dn # e i e L 5 0 b
L PUTE iy 73 T B AR AR, P IR A2 A 48 B R B AT 98 70 1 0 A

[0074] Py 2B 7 A2 IFI 7 B St 7 3o B LA — g 3 b i), 9 H2E S8R Ak mT DL LA
A B B7s AR REAS R W 28 48 TR A 1K) 5 SRR B A A 7 AR « AR S &R 48 T3 Tk
S5 (1 S B 5 it U 3R] DA AL A B B R RS R 53 SRS AR D 3R AR SR 3 451 DA — Al
ZMILAGIR 7RG T3R5 R St )5 3, F ELIZ AR 7 A S 45 iR o AAE ] 7 PR il
AN IR E B o A ST S 7 AN 55 28 R, I AR A 22 TF IR 1) D9 1) S8 DL T 4 4
B AT
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BiESLiE N
[0075]  ARSCEILHI M RTHEW) R GE 75 BAE 0 T AR I A R B S R x

BESTVRTT ARG IR TT IR PN S5 A5 20 o AE — st 7 2, 40 S b i R 2 8 22 W o A R B )
T T BT B OB ST A BT MR LA BT B TR T SR T M
B AT 2 Laliz i, T T 25902 BT 8e2 0 iR )T B AR/ ST BA A
Y.

[0076] DL By [l b — B0y v 2 10 ] B8, Ik e Uy 2 2 v 3l el 4% Ao v R 46
Moy T W R ZEL B W) 7= AR S 8 70 T B SR B R RN &), i i & g vk ] LA AT A &
ST R NTR A (9 Wi I R VR T e e sl A T A4S, BRI T BT B 10 77 75) K
PAT

[0077] ZHEW

[0078]  7E b 7 X, AL R IHI S AT SY) . RGP AAE FEERE e X B2 97 b nT 42
TR T RN R A S, R IR IT A RER & T B s, UL T IRIT 4
YEPEREE G AR ARG IE) OG5 98 4 B R BURR 75 A0 LAt s

[0079] AL R ILH i 43 5 M e B i ml T 22 PR B G ) L TR 2B 2D B DA
Hopt 7 2QVA T 41 g R K oAt bR R A BORIE o VA TT B FTIR 8 40 T SR R
ANEETBH E A 95 98 B AR RE IR RS S 1 A is /N BT B bR AL A T R AT R 1% B
PR LI H A AR AR B AR ML B LR BUAE Y 2 B AR 4 TR % (B0 At
BUPPRE) R B AR ERAL , 7 HE A5 78 bk B 7 05 sl H At e , B FE (5l am) YRR E A7 AE
(AR 2 VRS S T X R ) 0BT « 2B /D B AR 5 SR AL 3, &1 23 T S e e M R I
W LARST Ll B2 M R TT sl A& 7= S B A Y B U A S YR SR A, LA SR
93> W WURG 285 70) Ve 77 R 7705, DA R (R e 22) B I B 7 B s P 0, 1 s & Tz 4
B r B AN PR 2 25 4 W e A/ B8 R A 2 A M S A R B2 4

[0080] &y 3 & a8 M Jid 1) 431 5 o A o] el AR T 75 B0 3 24 ) 2 R R & A
5] 248 24 USR] 77 2000 & 6 ] e EL A SR b A R ) A I A TR 4 A el & el [ — ik e A=
AN SRR g R — P A IE R R G KBRS E vk B, AR i LR 4k
HAT. 8mmP 721K —A~300mm 43 A7 284 Bk Jie 95 37 (il A , 5 3E A F S A 5% PP 0 TR A TR i 2 4t
JK, B #150kDa % 295, 000k Da i) A 25> 1 25 [ s A7 . Smm A 42— 4> 300mm 53 H 2L % IR
BB, B R AR B DTSRRI S B, B 20 1kDaZE 216, 000kDal) A 205 F
Y ; Bh R LA 6mm N AR 1) — A~ 40mm PR 34T , B A F2 A0 5 R TR A R T SR G L T i
PR 53 A7 B JI3 5 125 V5 A AL T IR — N R B AR S AN AE 2930 °C T I AT = v s 37 33 2R A )
BOAELB0°C R 0. IMBEBER AN ENAH , LLO . 6mL/miniB 4T ; LA M AHN T 06 201~ B b v it 28 33047
B, 1Z & T EARME I 2R3 A Bl DL N AR 55— e T AR UES W 0y T RN 22,
200kDa ; 55 47 EEET bR , 160 T B N Z1720kDa E 1 760kDa ; 55 = A7 e B B br 4y , %
5y 8 NZI47T0kDa 2 2151 0kDa 5 &5 DU A e WE AR a4 , U6 73 1 B N £9370kDa %2 £)410kDa ;
FLAT FERE BT AR HED) , 1673 T8 N2 180kDa ZE £)220kDa ; PL K 55 75 A4 e MEET bR ey , ) 1 &
N Z140kDa %2 55kDa . U6 437 B A i 11 28 348 ] DL AL FEUE 43 T 3kDa 22 5kDalf) 47 HE M B b v
Y

[0081] AT 70 T B 4B T A Jie ] B R 100kDa ) B 254 &, 3F L T B A
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2150 % w/wil 3 2 15 T 100kDa. 5 7£ 48 [F] 5l &~ B35 72K T 100kDa HH 4> F &40 A0 i
/INTF 2350 % 151 T 100kDa i) 1 e 86 18 I AR LG 5 B2 v 20 7 22 e 93 W e 0 400 ) 0805 2B < Dk
b0/ B DL AR 7 206 97 A 4 MRS T TR B R DR AE MR R T, B B
F-300kDa  Hior T B3 A A 2970 % B85 5 22 78 T~ 100kDa fi) 57315 46 5 W g A 4 1) L s« 25
B 820 N/ ml DA H A 5 IR 97 AR 4TRGBS S R Th AL

[0082] 7 —Esjiti 77 S, AR SCIR) v 40 1 B 4 TR A TR A T L T ) T 2B Lo
ol DL A 5 SR 7 4R 4R R %, 51 KT 2965 % . 70% .80% .90 % .95 % 599 % [ F- A J5
R R FT A7 3 B At V6 975 2500 e 251 23 1 B e B It P DA P L T oA H BRI
EFETT o

[0083]  ARSCH > T RN AT LALESE S TR AR, P, KT2960%.70% .75% «
80969096 955599 %6 w/ witt) & 5 4k K FL A 1Ry T 100kDaff] 73 F & o

[0084]  7EHAh St T7 S, A & 7 2 MR b IR T LA $5 K E 38 4 1 5 N 29100k Da
%10,000kDa- £]140kDam{200kDa%9,000kDa Z]350kDank370kDa £ 8, 000kDa , £]450kDa &
7,000kDa . £)580kDa %5, 300kDaik6 , 000kDa  £)580kDamk,590kDa %5, 500kDa . £]400kDa % 2,
800kDa . 8% #£)800kDamk860kDa % 12, 000kDa , {4 1£1850kDa . £1930kDa . £)1100kDa . 4]
1200kDa ZJ1300kDa . £)1600kDaf1£)1800kDa

[0085] 7 HoAth it 77 X, AR SCIR) v 40 1 2 4 T A e P DA B 4 1R U 23 - 2 9 2460k Da Bk
70kDaZ7,000kDa . £)100kDaik 140kDa % 6000kDa « £J200kDaBk 230kDa % 5000kDa « £]250kDa
%4000kDa . £1350kDa % 3000kDa . £1500kDa % 2000kDa . B £1400kDa % £11000kDa , 14 1112
450kDa.500kDa550kDa . 600kDa 650kDa . 700kDaF1750kDa

[0086] 7 HAth St 77 X, AR ST v 43 1 B AR EE A TR P AR FE I B 43 B N 4950kDa
%3,000kDa . £]100kDaZ2,000kDa . £)200kDa % 1,500kDa , £1300kDa % 2, 000kDa , £j400kDa
F11,000kDa  BY £]250kDa £ £1600kDa , {51 41, Z1300kDa 350kDa . 400kDa . 450kDa . 500kDa F/l
550kDa.

[0087] At STt 77 =N, ARSI = 4 T E MR R AT LS 4 TR A, Hoh, KT8
55 % w/wiE60 %o w/ w4 A i v 2 A5 w8 T 200kDa it 4 18, KT 2970 % w/wak 71 % w/wit] 45
HERE IR A] A 1R T-200kDa ) 43 1 & o 7 HAR S it 77 20, AN ST 4 2 AR R IR AT LA
2o, Hd, KT22%w/wilk30 %6 w/wit) 45 b L nT B A K T-500kDa i 7 & , 8K
T°50% w/wil54 % w/wit HEEERE I AT A K T-500kDalf] 73 F & .

[o088] 7 At St 77 TN, AL = 4 T B AR RE IR AT LA FE > T2 A, Horb T
10 % w/wi) #a i i B /N T-50kDaff) 43 ¥ 5, B/ T 295 Y% w/wit) #e #E 4 iZ HL A /N T-50kDa
[R5+ &, B/N T 292 % w/wit AR EERE IR A /N T-50kDa ) 73 F & .

[0089] 7 At St 77 TN, AL =1 4 T B AR IR AT LA FE 4> T2 0 A, Horb /T4
5% w/wit) #e B HE L 1 70 T B K T 10kDa , BN T 292 % w/wit) #3858 X 11 70 7 2K T 10kDa.
[0090]  7F oAt STt 77 2N, AL =43 1 B AR IR AT A5 o B A, Hoh /T 295 %
w/ Wi HE R R 1 73 7 2K T-5kDa, BN T 22 %6 w/wit] e i bl 2 (1) 43 T B T 5kDa.
[0091]  #E 55— J7 11, AR ) i 4 T BRI TS 720 A, Hod, 61 % w/wi80%
w/WEK 85 %6 w/wi] H T B B2 1) 43 T & 200kDa 25 1600kDa o 54 i Hb , K T-70 % w/wik) 48 35 4
Jie ] B = F200kDa ) 4 ¥ & , 3 H K T30 % B 466 i T B 5 F-500kDaff) 4 F &
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[0092]  #F 55— 7 I, A ST I & 70 - E AR I T R & B AT, Horh R T 2920 % w/
w40 26w/ w60 %6 w/ wit) He M L A IR 43 B K T 1600kDa o SEARF AL, KT 2570 % w/wity
Fe v b e v B 7 T-200kDaf) 73 - &, 8K T 2980 % w/ wit) 4 5 b% Ik v B A =1 T-200kDaft)
.

[0093]  ASCH I 1 23 - B 4 TR AR I T B I BRI IR AL K T R A1 14 % w/w R T0% w/w.
20%w/wE60%w/w. 2130 % w/wi 55 % w/ w5 Z£)32 % w/wik 35 % w/wE 52 %W/ W

[0094]  ASCHIE 7 ¥ B M T HE I T A ) S A PN SR BRI ) BE /KL 100,581 04,
£91:0.8%81:3.5.471:181:2.5.41:1.2%1:2.0.8(£1:1.5%1:3.

[0095] A SCHR ) 1Ry 431 B M e R A ] EL A 1) e R RN Y FUE - S ER IR ) BE R B N 2
1:0.5%81:4.4)1:0.8%81:3.5.2491:1%1:2.5.491:1.2%1:2.0.8#)1:1.581:3.

[0096]  ASCHI) & 4 T EE M v il T B A ) S KA B ) & 2T % w/wR 80 % w/ w4
30%w/wWERT0%w/w. 2140 % w/wE 90 % w/w. 8 Z]50 %6 w/ w96 %6 w/w.

[0097] AR ) 4 T AR AR I AT B A B R S R S KA EYIE E A R
30%w/wE100%w/ w2740 % w/ w95 % w/w. 2150 % w/ w90 % w/w. 2180 % w/w 100 % w/w-
22790 % w/wA 100 % w/w.

[0098]  ASCH )y 43 T E AR AR I AT B A B FLRE S R SR KA SR E 4 R
0%w/wE60%w/w.213%w/wE30%w/w. 212 % w/wE 20 % w/ w5 25 % w/ w10 % w/w.
[0099]  ARSCHI S 70 & 4 8 I T B A B B IR & & oG S KA A S BRI E L
RLI0%w/wE10%w/w, H G b & & G B K &S =R B 5 RZ0%w/wERT %w/w, B
2B B AKALEY S EE 2 N0 % w/wEA % w/w, I EAPES & 5 S KILEY
TERH 0% w/ w20 % w/ wo A ST 5143 T 5 A T TR P ELAG T R R R H RR
bR 2B A B AR BRI S 2 S SR S S B E A IR T 230 % w/ wEAK T4
12%w/wo

[0100]  7E—2siyiti 77 s, 24 A5 0mg/mL ik FE VA fif T 7K FR ), ARSI 1 29 1 B M e i I L
A LUK : Z14cPEZ)50cP 4)5cPEZAJ40cP £ 10cPE £130cP £)15¢P . £)20cP & £125¢P.
TE RS 77 A, 24 DL Img /mL 22 100mg /mL iz il T 7K FR I, R SR 3 70 F B 48 T IR T 1%
MRS HLJG (0 P Hk ot BB T HRAR LBV i

[0101] R RELe STl 77 U, AL = 7 T 2 ARSI AT B N T 295 % w/w /N T 292 % w/
wHIZ0 % w/wit) £ Bt 5 B o AE — e S 7 S rh , M AETOC TR FEBR VA RIS S M HIERC & A 5 -
mm?A PRET PRI 600MHz ) 1% A% b £ 4 S8 10 - 30ppmyts il P BA 256 - 51 2] 81Kk 45 & 41 4t & X dl it
2D '"H-PCHMZ BT H TR, A SCH S TEBEER A S LB S BIEA N0
W/ Wo

[0102] 4k

[0103] 2 T H T MELE N IR G4 (Gl an J5URE SERE IR G4 A5 = 50 T 8B4
EREIRI T B90% , HEA % T80 (W T 20 A R e s ), Ik 25 1 48 i
P = TEX B T &0 T EX B ' s, Kb G T ER
Ui Kb PR 95 53— B 0 AT IR B A T R S F ) B 55 o X L T v R ) A D — Bl a] T A v
T EABTEREI B, Fo T B AT 1 2160 % . 70% .80 % 90 % 5195 %6 w/wis - 100kDa . fE—
Se S 77 U, AR A TR T I8 AT BRI AR R B (40 , TR AR AR ) 1
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Gy ¥ BRI o

[0104]  Yjm it g

[0105]  ARSCATIRIR I 7 v H 1) — L8R V) )t 98 (TFF) o 5 V) ml it 3 (TFF) i g8 281
SRR — B, 25 58 TRFL JE 48 AR PR R 40 1 & (MWCO) A5 44 78 LA B 10 ()1 30 438 14l £
B LB oK g I ek E AR BRI 1 o TRV, BRI GIE S B KT 5 1l /1B1E Bk 25 E
(15> T 15> &2 T B A /8RN R, TRF I 38 28 0 % 81 20 1 B i R b o TR AT 25
SE AW EAR R B AL FF AN LG X < 45 5 TRF I Y8 2K B ok sl R B v T M AR T AR AR’ 4 1
EHEN 0T T BARR SYARFRTRR L JE %8 1 S2br AR B /08 3 M A S S ml 156
BHARTE G PR IR E

[0106] K [F Z v 52 TFF I 8 83 (7B 1EAT N X e (R 3R n] B T TRFI S8 2% B 5 B
T HARREWN R, B0 B br R ST AT N &I BT s B s R MaE s L/
AN I TRFRE JE 28 MWCO BB v AT A - i E 01, 5 T TR JE S8 B & , KK & ] 52
TFFI AR B IEAT R - AN, 38 J5 1 ] T 8URE i TRFIE JE 2% N 1 8 PPl /D, AR mT £
FERT SN TR FRMWCOR P A fL o Rtk , B FRbRak B 4 1 BB B TR IS JE 2 A4S i
ik /PR A FARFR R o T EAA R 0 T IS P IE /AR AR TR/ 88 m T R (R — i
9T

[0107]  HERBE ta ki

[0108] gt fice v 32 € 0V FH T PP AW S 00 S e 51 3R 15 18 7 T B 20 A o A7 A0 R ] F T %
T EVEERI A F S IS KR Y, 51 2 PR E 0T T BB T AR S
()73 =W 5E A8 LA T S 50847 GPC IR B A A LLO . 6mL/miniZ 1T 190 . IMAHBREN - 4 = Sk
MBELET-30°C Naters 24143755 A I 2% B TR0

[0109] A I&EHIGPCH: 35 5 /K MEIE ISR 28 HIGPCHE , 1 an B 1A DL R A i) & 20— ) (i
FE AR 20 - — R R OR NHE BEAL 10 TR A TR T L SR 0 X 4% B i — S A S R B qb
SR R 25k TR 5 T T 2k g Jz o 6T A S 23 A 8 IR FH = AN B i A , A0 4% B 6mm P 4% (1D) 1Y
— AN A0mm K R AR T 5 253 G 5 (1) 2 A0 5 R 2 TR M R T 6 i s B 5 2 L7 . Smm
IDII 25— 300mm 73 H7 BUGPCAT: , 34 IH A 1 2umbir 5 (1) 72 He A0 5 PR BL IO M PR R 6 5 A, H LA 4
7,000kDa ) FEBH A% BR A A2 £150kDa 2= 415, 000kDa ) 5 2% 7> 7 &6 5 & B A 7. 8mm 1D
(1) 56— 300mm 53 A BUGPCAE , FEIHAG 1 Owmkr B 1) 72 2 50 R RS TR A IR I L it R, L LR 407
000kDa I HEFH AR PR LA K2 21 1kDa %2 216 , 000k Da ) A %L 4T~ E 7 il o to i A 2% B 1) B A o 1
B N2 1kDaZE 416, 000kDa o fh i 28 B 1) s 49 ) iy 8 963%E 82 1) Ultrahydrogel ™
#t - Ultrahydrogel®2000- Ultrahydrogel® 4 144 .

[0110] X TAF5>K H American Polymer Standards Corporationf)n]i& Bt UEYIN]
i h Ze ok B AUFE IS AT : DXT3755K (I 73 1 & = 2164kDa) \DXT820K (Mg 4y & ="745kDa)
DXT760K (& 4> T =621kDa) \DXT670K (I& 4 T-8 =401kDa) -DXT530K (& 4> F & =
490kDa) \DXT500K (W& 4y & =390kDa) .DXT270K (I 4y T =196kDa) DXT225K (I§& /) - &
=213kDa) .DXT150K (1§74} - =124kDa) .DXT55K (I§4) 75 =50kDa) .DXT50K (W7 & =
44kDa) FIDXT5K (W5 ¥ & =4kDa) , X LEFRAEYI I U 53 T 5 N 2)4kDa & 292, 200kDa . Fir {5
bl 2 0] I dn el FEDextran 3755kDa,Dextran 50kDafzDextran 55kDaH [ & /b —Ff fz
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TE3Z 64N [A] (1) A SCHT e I8 B B Jn o] 38 BR AR AEY , % 1E SR BT A8 RS IE /IR 0 23 1 18 o 7
51 A T pih 48 W El DL 45 DXT3755K . DXT820K . DXT530K . DXT500K . DXT225K & DXT55K . 4%
SCH T ASE FH ) € 15 A 5 A oK o L A R R T 0 S P B A ) B v P PR U Ay BV
RS R SR & - e 8

[0111]  FiE FH T AU MRS IR/ 6 2 WE R G 77 B NX PN 7 1 B8, fE1% 5
T EAE M I U A AT AR B R SISy T B 1) 53 150 B 7 1 B B 48 0 7 1 B Rk
/N AR 2 5 H 2 b B3GR EIR /N o 3 A AT DL (R IR R0 77) BA I8 1 & i Bl 2k 1
(distorted) EHHLIR .

[0112]  ACHIRE G REE HT 0 25 MK ERHER 48 S B IEE ik i
GPCFE R , WAk B I 18] HPRT 6 7% , 1673 T B HPMWER 7, BB 35090 T8 HWAMVER 7R, B T &
HINAMWZR 7R , 23045 B o b i %6 20 A (%dist.) For, i TR HMWER R, 2 9 B sa 8 b PDI R
7, IF HAE 7 7 EHMWCOR R .

[0113]  DLTR By % ot Al F 377 AR A SO 1 1y 43 1 B A R R P — 8 77 9 2 ) o 2 —
RS o

01141 5 Yl m) it s 43 B

[0115] AT DA@ I 5 TFF 43 B 7 16 N B 70 - B 40 A S UG 4 S i TR 2H & 35 =1 1 B4
BERE IR o Pk TR A BLFE - S 3 B 75 40 1 2 X B (9140 5y 25 1 B IX B 1) ke 2 46 T
R, 1%L UE e T I AH & W) B A R UG T 70 B 03 AT s A AR UG 4 T M I AH & Yl i o
— B EMWCO Y] [y ik 8 i € A3 AT Dl i 8, 1%k e A B 7R 46 7 T 2 /0 A5 N 13
B2 N TPR JE AR TP 5 — B BRI IR A&, H 5 RGNS I & 1)
FHEE A5 BRI EL B 51 43 1 S AR B IR {8 28— V208 M e i 20 & e o 26 — B IkMweo )
) et Y8 I S AR AT Ul m i 98 o AR B L 5 — TRF IS JE SR IR R AL 46 4 1 =40 AT
W38 701 & 5 DL AN EE TR 2% R U SR 7E 5 R BB I & Wb BAA il o
TEX B EERER .

[0116]  Firid J5 vk vl AR 4 75 AL HE FAh 0 B8 , 45 i ok B8 4% i 8 4 KT B 75 RST 1 s
B2y B A AN 75 B R AR I I 8 8 SR TUI R s e v A P 2 5 0 o A R 0 e e A o 2
i B — TFF I Y8 2% T ALFE « 704 e 70t in 22 e 4 46 TS A8 s 45 ) [T I A0 76 2 g
BE IR A )@ IS TRR G 8 2% o A8 25— TFF JE 48 1B B AR ME IR A G 1@ 1 58 — TFFId Y848
A DAALHE : 7K R 7t N 22 58 — TR Y8 2% 12 12 4 bl ke 4 & Mo it [R] B, 48 28 — TRF &
BTN R A YL 5 — TFFId JE A% .

[0117] R ah 4B v b IS 2 A 3@ i 5 — TRF I 8 % ) A0 35 « {55 — TR I Ui B8 115 A4 v
Wi S 20 & WD AE 55— TRPRL JE 2% L FEAE I0 o ff 25 — TR I 8 28 1015 A 48 v i iR 4 & 72 58—
TRFRIL JE 2% b B IEPA T LAALHE « 75 28— TRFI E 88 L XS R M IR A Wit AT 5 08 A6 5
—TFFit Y8 35 (1) 15 2 S TS IR 20 & WD A 45— TRF I i 2% b PO BA AT DL 3% - o 5 — TFF
LR B EARIENE IR A GV B & A —TFRE IE S B R ERE IR A &M
—TFFid JE 2% F PG PR 0] DAALHE - 481 55— TRE I U8 3% 1) 15 43 46 5 W IR 2H & W0 A8 55— TRF I g
a EFERS, BRI TFRL JEAR K2 BRI IR H & h R IR = T2 BA
TUE (1) I EEAE

[0118]  fdioR 25— TFFId I8 2% (7503 M b 40 & W38t 28 — TFFId S 28 vl A5 - 208
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Moyl b A G A 28 TFFIE JE 2% LR IRIR o (072 5 40 B I 2H & W 76 55 TFF I 848 -7
PRI O] LA HE 7628 T TFFI R4S XS E B IR & W AT 208 B B N R L &
%E”*TWU}%&L@EH A DLELHE « i 28 TFFIS JE AR 3 RAG TR IR A Y1) E 3
Oy T8 o [ V5 35 A v B S AL A D AE B U TRR R D 3% PG 38 o] DL 4 - {3 48 358 0 I E 28 —
TR JE 2% L FEIEIR , BRI TFFId IR B R R A S EIL sy 7R A TER
WA
[0119] B UREMEHIRE TRGIERET 2 TR 2B RS G 250 100, LA
ANTRIFN ) (s i R ) B0 B8 45T (MWCO) TFF I 2% , HL7E BT 7 1 92 it 7 =X Fp i 3 ity
B o T ETFFIS JE A% L LOF IR R 4 T B TFFIL JE #5120 ; TRFIL Y8 45 AT LAE ] ] 42
2R ASE M, AT 8 A s AR 2 1 B TFFI JE 2% 1 LOMMWCO K T- B I8k B 4>
TETFFI JELS 120 IMWCO o 28 (511K Ut , B = B B 43 1 B TFF IS JE #% L LOFMWCO AT BL 93013
/K1 (kDa) +50kDa . 70kDa . 100kDa 300kDaF11000kDa , 1 45 ik &% B4 4 1~ - TFF I I %5 12011
MWCOR] LAy , 5l ir15kDa  10kDa « 30kDa  50kDa F11100kDa » 25 515K 14, , 1% 1645 15 4% B4 43 1~ F TFF
SRR AR 0 T RIFFSERMAS , UM HE T O TFEN T B RE B EER
Q) 100RIR1F A 70+ R TFFIL JE 2% Z (B ) 43 F & [X Bt : 5-30kDa. 10-30kDa . 5-50kDa 10-
50kDa . 30-50kDa.10-70kDa.30-70kDa.50-70kDa.5-100kDa.10-100kDa.30-100kDa.50-
100kDa.70-100kDa.5-300kDa.10-300kDa.30-300kDa.50-300kDa.70-300kDa#1100-
300kDa. fE—4L5 i 7 X, 7 FEX BT L m s TR X .
[0120] e df 4 b I 2 A 0 VE VB TR 4 B S N IE Mﬁ%lOZ&Fj@i%MW(:o%%é}E%%?ﬁE
PEIR R 25116 AL an i B I vl LA LA CA R EEAAAE T &G F 0.1 % w/vE30% w/vIT]
WRE 541 %w/vE10% w/ v, Bl N5 % w/ ve A LA ik 7k 8 2% 104X 7 & 3E 1 77 ) A e 4
ﬁ*ﬁﬂii&ﬁ?ﬁi;iﬁuﬂ%T A BB I BRI 2 o 25 JEC 0 e 5 A TS 2H & P ) v T AT AR 8 77
/B0, F S Aty S R Fise £ 73, 40 T T 7 T 2 PR R R TR 48] T e A g 1) LAt A
*ﬁiﬂxwﬁﬂ BN U & . U S A IR (A LA Il K TSI R T TR 0 B
ARG (BE R EAR) 1005 BH KRS T
[0121]  HEMWCOT RG22 11438 i B mMWCO  TRF e i # Ak B 45 45 11 2440, 45 i 1 408 o
JRE 2 B D B VA TR 2 32 B RS EIMWCO . TFF T~ R 40 130 B s AR B 7 T TFFIE JE 28 110,38 % LA
BRI E R 5 T B TFR SR 110, % AR 1T S o 1450 A\ I Ao it L2885 )
[t e A% - B 2 TR I PR R B ST DU AR T BOHE RGBSR A T8 RS H =
o R4 B R E O E RS BIE Y@ IS REMICO T RABEY i & 46119
BT, H A AR S NI AR (RIS T ) 8 5 mMICO1 RS A B iR IR B 2R 1 18 B T
EEMICOT- RS ZR 11 ATE LA B A& M 2 AR = B 7 7 TFFIS e 48 110 B fit—
SEMIE 1K AEE 1, ok H B B 40 T TRF I i 2% 1 10/ 8% B I A4 o 5 s Mweo 1 &
S FR Wik [ 42 1183 [B] 2| B iy MWCOF- 2R G Ay M Je 25 8 116, T e I L imgMWCO 1 R 4%
P E S 11977 AR B LR LLEEERIMWCO. TRFF- 548 13045 A « B AR MWCO 1~ £
SR VAER S A 7 T2 TRFIL JEAS 110 1 B0 PR 10 38 1 46 5 W Fi AN BE 47, (EL9 57 ]
DL EMWCO T~ R VA FI A 28 1174 A EMWCO T~ R G0 VA 7 S 26 1 LS AL 7, 9 DL AR 78
LB IE YUK B IR/ B PR U E AT R (diavolumes) B (1)1 NS 46 45 e Bl I RN
FIER = B 7> T = TFP 28 110 E7E3R
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[0122]  7EDL F AR FR HA[A] , ¢ e 22 BURMWCOF R Se ) 1R 1130 LAk DIl O , I ok B 4
EIMWCO TFFT £2%5 13010 B i kB 4 T R TRF I Y 55 11014115 3% Vi A4 v DA e 22 31 25 2% Ok
AN H T AE AT B A I, 2R 5 TR B 25 B IRMWCO . TRF- R 48 140 BIRMWCO T R 4it
VRIS 92126, 0] DUIR PR 75 BE@ I B EMWCO TR 2250 1 3004160 U 18 e 48 Jis 2HL & 0 I 31 %2
/¢

[0123] A5, AT LKk H AmMWCO TRE R4 130U SR B E My i BmMWCo 1 R4
BB Y 119 R B EEMWCO  TRRT- 248 1401 B {EMWCOT- 22 55 18 T W I 45 95126
o 7R A St 7 S W B B T LATE R 2% CRos ) H 3 78 B BURMWCO T R Si
FERE 7S 45126 o 7E RS Fo At St 7 =0, B B BIRMWCO - R 45 18] 1R 113 v R ¢ 4T I, HF
B o FRETFF S L1072 W) vl i 8 mMWCO T R G151 Wi A 2R 11995 1%
258 i A 7 25 B AMWC O~ 22 495 1 S i JiS 725 2 126 . 5 AR UB R BERE IR & b it 7 TR0 40
AL, B U 2 T E TR 28 1 L0 E W0 B 8 7 1 B 10 0 - 190 43 A1 5 ek 55 i 0
il o

[0124]  fHE5 BIEAERMWCO TFFT RA 14010 E Y LA 5 UL L& X8 @ 8 7 7= TR 38
BELLOFTIHE I AL 77 RAEBRAR B 2> 7 B TFFId g2 120 B ity . b2 Ut , 7E 6ok E &
EIMWCO TFFT- 240 130112 B WAL R 2 5 RMWCO T R Si 1 T I 25 9% 126 2 5, BARMWCO 1
RG240 Had i BIRMWCO TR Ji8 28 (k3 8 4 1 22 9% 32 B BIRMWCO TFF1~ R 48 14011 4%
AR B 2> TR TRF JE 2% 120 . BRMWCO T~ 2 48 52 1 2478 HLAR B3 00 A% 385 () 22 1) 78 S5 A 78 B
Iy FETFFIL JE 28120 E 4R — @ 1K 11K P AER L, BRAEL 7> T B TFF I 281201 4
BE 388 1 B ATMWCO 1~ 22 48 485 B8 4k [ 45 28 1 2830 3] 3| 5 ERMWCO 1+ 28 5 4 75 i FIs 25 #4126, [7]
i 3 L BRMWCO T R GE 35 B W A 2R 12977 4353 B W) DL T 72 B EMWCO TFFF R 48140
Z A — g B E S i R B ARMVCOF R IR 1 2418 K B A =l B 4 T B TFFIE 28 110
(195 IBY AR B B AR EE 70 T R TRR JE 28 1 20 /0 8 B W FEOE 34 , DA VOB B AR B B 4 7
BTFF JE2% 120 CRIHB R 7 TR I JE 8, v DAAR 48 75 2 2 I B X PP 5 36)
AT BL AN EARMWCO T 2R Gt i 71 25 4 1 2738 3 BAIRMWCO T~ R G0 1 71 AR I 281 25 FNREAIRMWCO
T ARG TENE A A5 12646 NV 71, DU 7038 I B ARMWCO T R G5 E Wi H B 2R 129 Bk 11
VTR SR IR AR AR B 4 T R PRI I8 2% 1 20 f) 19 5 32 BT AR B 1 8k A 42 RN ) E B AR A
B ETFR JE A% 120 LPE3F .

[0125]  FEAGAIRMWCO TFF-¥ 24t 1400 1) n) itk 8 # AF HATH] , A IRMWCO ¥ F 40 8k B 4 /8 28
1106 7] LL 3 A o 24 MBS EIMWCO  TFF 1 & 48 1304 B E{IRMWCO TFF T~ R4 140/132E 2
ok U8 2 B R A R, BURMWCO T RS B W 2R IR 1064 41 T, 3F AR AR 4r 7 = TFF i
JEZR 120014 B a8 i A AIRMWCO ¥~ Z2 40 A8 B i HH /5 2 108 HIE . o 3X MR UR v W e 2H 54
(s 7 F AR 1R BA B R 0 T & X B M e IR -

[0126] B A G T s TEXE, Ko FE fEE LEERSEE T =
TEFIE JE 25 110 PR 7 7= S RAKERE 7> T2 TFFE JER 1200 PR 7 TR
() o {EL A2 , 255 8 )T 63 ey S 8 G 93— 70 A 110 0 PS5 RN A ek DA B B G AT R AN TRF it 8 2% 1)
AR B R A0y TR AR AT REAS S TEIX AN TR JE 28 1 380 B 4 7 & 2 [k 31
S A o 3] 2, s A Jios () i =y B R T B 2 S EUE T T8 28 T = X BRI 2 K/ ME 7
R (B 1 A 5 R i o TR I, 50 S SC R (1) I TR 22 5 A7 8 10 48 3 b F 1 5 i o T
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T T EX BEEA FHATA A R AR G SV T o1 =X B R, HAgh v
ZETHTENDE R4 E 2R 100,

[0127] gk — By st 77 S n] B4 RS I 70 T EX B (s 4y 721X B) B
FE TR RE I AW B ok e 4 A B W JRS 2H 5 ) B A AR 46 40 5 40 AT A0 T 3R A 2 4 5 B I 2
A iE L 5 — Yl i e e AR AT Ul i i 8 1k pE A A TR 4G T2 0 A N 1P
PR o 18 NES — TFFI & H B 5 — B RIS TEHE IR A S W), 5 IBEENE A5 Y)
FHEE , 220 A P & FEAREE B A 70 1 B AR RS I s (6 55— B RS EENE IR & Wil i 28 —
Yl g pE AR AT U ml i 98 izl e HA L 55 — TR JE 48 R I AR S G 7 T = 4y
A N )T 28 B 43 1 DA SO EE U TRRI JE SR UNEEAE I3 1B M v b e L & Wb B il o
TEX B AEERER .

[0128] %7 vAn] LAt — 20 G4 <l g 0 ik 8t O T AR RS 1430 20 1) oot 8 28 ok Tt
JEAC UG TENE IR A AW o S AT A6 MR TR M R 4 G a1 56— TRF I JE 48 T LA < 764 i 7yt
028 R AR A T JRZH B WD ) TR B, A 5 e T M Js 2 5 Pl o 55— TRF I Y8 4 o A 28 —MCWO
T U8 B8 1K) 15 A b v R I 4 A i e 55 T TRR I e 2 v LA HE - A6 58 - TFFRL yE 28 v fm) 28—
TEF I 8 25 175 42 e 5 8 i 28 W it N s 0 D TRD T, 48 28— TRF I i 2% (1075 AR M s i e 2H
YpiE It 8 TFFId e 2% .

[0129]  fdijEC o 46 v b IS 2 & 3@ i 5 — TR I 8 % ) A0 55 « {25 — TFF I Ui B8 115 A v
Wi S 20L& WD AE 55 — TRPRL JE 2% b BRI o 4 25 — TR I 8 28 1015 48 v i iR 4L & 72 58—
TRFRIL JE 2% b B G PR T LAALHE « 75 28— TRFIL E 88 L XS R A IR A Wit AT 08 705
—TFF JE &S E IS —TFFIL JE AR 12 AR B KA & 1) ] LUALHS « 7 2 — TFF IS 8
MIVB R GV E Iy T8 AR SR —TRRI JE &% L A 28 — TRR JE 83 B R
ey s bR s 2H A P mT LB HE « 7B 55 —TRFI 828 b FH IR 56 — TRFId JE SR i3 R EENE IR 4 &
Y, BB —TFF I 8 28 15 AR 40 i A Jis 266 40 v 10 468 v v oz 1) 350 - i LA T 11 441
2V

[0130]  ffiR H 2 —TFFid JEZR V5 RAG TR IR AL A W iE 1S 56 - TFFI Y848 , v LAE 45 A%
BARABIENE R A WA S TP P8 2% E PG A6 58 ZTFRA JEAS E RN RAIBEENE IR
HEYPTLAEFHE : 7828 PP JESs EXNB RGN ST IZ I8 A PP JE s
L EMNE RSN A AT LAALES - i€ 25 T TRFI YR A8 0028 R b I 4 & P i =
B0y ¥ B AR TFFI JE AR b RIS R A EENE IR H & Vvl LLALHE - 7258 —TFFId JE a4 b
FEIR B RN R EY), B2 5 TRRRL E 28 175 185 46 7 Bl R 41 & WO R 15 385 16 T R T
(1) 35 oy 1 B B A TE S A .

[0131]  E2/RtH 7 ARSI RE W 51— SLhti 7 0 AE B 2, B 1 1 R 4013081140
(1) b BRI A 5, CATE S T 0 TR0 0 B R 40 B B8R 1007  an e B 1T g i) 75 i
HH RS G ) T A R e A NI N A 2R 1023 N R4, I 4t i e A8 104 T € . 2R T, 5 13
B 1H 79 M0 5, B SEFEBURMWCO  TRE-T- Z 48 140 T kb 28 Fi 3k 58 f) 2 45 489 T 0 e 5 SR 5 7R 2%
FIMWCO TFFF R4t 1309 % kAT Ab B FEEARMWCO TFFF RS 1407 , o4 1 5 B I 4 &
Vi i AR R 4 T R TFFIL I8 28 120, HoJg B BUK-F- YAIMWCOME 1) TRFI 848 o 7E 1% S0 77
A, R 7> T R TRR JE 48 1201 # BE A0 T AN A2 2 & W0 s HHEUIRMWCO T 2 S Bl R
A 2R 121 ERERMWCO TFFT R 488140 . 1X Fl A B4 38 1o 55K 2 55 iR MWCO 1 R 4t 7] 1)
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1238 I, Hoks e (L 97 BB mMWCO - TRFT- 248 130K EMWCO 1 R G A T IR 25 25 116 . 5 BA
YIAR G B EMWCO T RG22 1142 A EMWCO TR 8 5 (i I 45 45 11225 106 30 1 52 vy 8% v
g ETFFI JEAR 110, H 2B mMWCOR) TRFIE JE 48 -

[0132]  ERMEMWCO TFFF- R4 14047, BARMWCO T~ R 48 28 1 2438 it B AMWCO  TRFIL yiE 254t
VA8 22 1 220535 1 1) N IBAIRMWCO T~ 22 4 46 2 ik T 25 24 1 26 20 126 2| L IG# B 0 T TR I JiE 2%
120 7E K27 , AR AR BE 20 T TR I 98 2% 1 20 8 B 4038 1 B fRMWCO T R Gk B8 Wi [m]
2512835 7] R BAIMWCO T 22 55 46 1 Kl JIs 25 28 126 , 111 v5 1% W3 1 L AIRMWCO T R G595 38 Wit
B 129774, DL T AEBARMWCO  TFF 1 2248 14045 3E— 48 Bk 35 . 4 Sk B9 W
A IE IS BARAEE 7 R TFFI JE4S 120, AT DLIE ik BRMWCO¥- F 4t v 7l it 37 4 ¢ 1 2570
BRMWCO T~ 22 495 i 5 438 Jlg 725 2% 126 N BSARMWCO T~ R G 1A ) 25w 1 2THE BB 77 5 DL AN 78 388 1 55
IRMWCO-¥- FR G2 % W H 8 42 1 29437 2% 1A v 7 A/ Bl R R IR B 0 2 TRF I JIE 28 1201
T 37 p A AR B ) AR W A FRAE IR B 4+ = TRR 28 120 BRI

[0133]  7E iR AL HATA], v] DL 5GP 58 s 22 BIRMWCO -+ R 4 [A] 1 123, - H 0T UK FIRMWCO
TFFT R4 1400 BARE B 7> T R TR JE 2% 1 20 2% B OIS AR B 2% RO ) vR L SR JE (R 87
ZRIFMNCO TFFF RSt 130115 mMWCOT- 22 40 e 5 R fise 75 7 116 & R US04 1) A8 B8 i ot 7 3
BARMWCO¥ RS BB W 8 2R L2 LI B R REMWCO  TRFF 2 4t 130/ L =MWCO¥ R Gt 4y
PEREIR AR 2R 116 o 78 HoAh St 77 20, AR B AL RA W mT LAFE R 8% O H) 82 21 = MWCo
T ARG EERE IR A5 116 o 75 X — 2o STt 7 20, BUR 2B mMWCO1 R 40 1A] 1) 1237 DL R ¥
FT9F, I BB B 4 7 TR i 2% 120 1 A B8 438 ik B ARMWCO T ZR e 8% B 40 i o 5 26
1213 8L Hb I B B3 EMWCOF R G B IR 25 7 1 16 0 5 S 4R MBS W i Hh O AR o0 T 21
A FHEL , SR B B AR 4> T TRFIE Y 2% 120 19 #8558 0w 10 34 43 1 18 18 0 A 0 ik 55 B 40
il o

[0134]  MEZEMWCO TFF¥ R 4813040 >k H BKMWCO TFF¥ 54t 140/ B8R B 4 &=
TEFI 8 22 1 20 A BRI , 350 e B8 4 T~ B TRF I JE 22 1 LOfRIB B IAE I EMWCO T R4 1B 1E
Vi B 26119 77 2R L S EEMICO T RE R 1 LATER = 8 7 T TRFI 8 28110 LR 3RS
IRMWCO  TFF-F~ R 4 14001175 4 Hay s 4 g i, mf DLAd 3o 55 R MWCO 1~ R G ¥ 1 (L B A 28115 R
FIMWCOT RGUIE A A LLTHE R R, DARD T 48 H B35 W 453 2% (1) 35 700 RN/ S0 R 3L AERMIVC O
TFFF Z 4t 1401 T i 33 At 74 R B 10 95 4% 4 S5 8 T RO 1 AE s i LR 29 T TFFI JE AR 110
B

[0135]  FEIEI27h, SR B B BE 20 T R TRF I U 2% 1 10f0 38 B IR A48 1 B i Mo 1 R 4
B iR 8] 5 21 181 8] 2 B mMWCO1 R G TR Bl IR A5 4 116, T V2 a2 i Ak DU ik 52 g MWCO 1
RSB EY S L 119774 DL H T 7EEEMVCO TRFF RSt 13011 4Rl H . fEE 249, Ji i
BRMWCOF RSB Z Wi & 261197 A 1) B i 7 40+ &= X B i He AR T R i, o401
BOMEEEE - BREEHE S FETFFLES 10K FHEE > FES S “BRIEE-E S T
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TFFZ JEATAE BRI A RN T 5 i HE AE v bl e B AR b FH AT 28 1 i 6 7S 46 46 T W TR 2HL 5 0 1)
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J i FH B PH 28 , HL2F 4 MRG58 mT BeAE Al AL B, 18 40O lE A Bl 38 HE S T80 T8 B B AR
FARZAL L YEVERGE P Ge B a0 i 15 N IR S ALIE VG A IT VTR BN473 S iE 51 .
[0212]  FEARSCHYH , IR T S FhAF4EPE R E o 3 W AN RFFEARRE ANBEFE R JE R (post-
surgical adhesion) A JG¥5iZE (postoperative adhesion) - [K 2515 4 BT B RS ZE  RIA LR
PEAG7 FIT BRI L DRSO T B RGP BURHE 9T I BRI RGZE | BRL 61405 P B0 R 52 B K A
BN RAL L) A7AE JIT B30 Rl 348 55 R 1 25 2 i DR SR ABUAL o] e 00 2H 2R TR 487 G R 2 0 B3 B 46
FEARIE LT YR

[0213]  ZFAEPERG T B2 B AR B AR , Forh AR N IR 5 0 S I A 24 K = 4t o AR
ARMETE (HFRNIVEFFAR S RE) A2 B U0 G5 1 1% 197 8 SO LA e B % e T
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KMIHHCOHEHRSERIT =00 W2 MEBARFREE B (E11is,H.,
Surg.Gynecol .Obstet.133:497 (1971)) o iX SE£F- 4 MR IE H 5 3R 2 BB T BT i K
(1) AR AR AL B LA A 5 5 A 903 AN o T I 14 170 850 P 8B 6 12 1k 2 i AR R B 3
CMEANEF AR JG HIAE T XSG 3k (diZerega,G.S. ,Prog.Clin.Biol .Res.381:1-18(1993) ;
diZerega,G.S.,Fertil.Steril.61:219-235(1994) ;Dobell,A.R.,Jain,A.K.,
Ann.Thorac.Surg.37:273-278 (1984) ) . ¥ fhiit, (EAEF W Lotk b, ¥ S 15 S B Bl B 8
(R LT PRG54 B B IS K Z120% (Holtz,G. ,Fertil.Steril.41:497-507 (1984) ;
Weibel ,M.A. fiMajno,G.Am.J.Surg.126:345-353 (1973)) «

[0214] R4t RhE T At FE B W19 I i L AT e R A HEZE I IE W HAUB E . EW 1B R iR
TV ] A4S 2 1 21 45 55 TSI - SR T, AEET4EVEREE T b, 21 4588 (3 35 b 5 )T 4 4
o 154 B s 2 R P 2% L R AR I T AR AR R 293 B 5 R PN L 8 A AN 1 A 4 1 R %
(Buckman,R.F.,%2 N\ ,J.Surg.Res.21:67-76 (1976) ;Raferty,A.T.,J.Anat.129:659-664
(1979)) o 7% M1 260 45 G145 41 23 A 1) v P 4 B35 AL 2T 48 58 1 DTE S SRR 445 4
WGk 2T AR 2% AT 4 200 PR 16 5 2 X3l e SR LA i A R S ST R AR R T 2 21
[0215] LA HY & Pl 2 DABH 1R AR ARG o X B 23898 K 0ot 2w £ B8 SRR R 814
(100 A2 A 2 o 20T = A 1 24 B 2 325 DA R P T 0 8 52 2 i 1) 2 2D g e g vk o A A
5 e HE e S 2R AV I 4 771 1 A P OR BB s AR AR R B R B AR R
THESR HAMEFF AR AR B A N5 & 2800 i B /MUK IR FE &
(43R BB (B 8 P B ) 380 2 22K o 2, TR 7 v ok G358 T 7 4 4 2 1 Ve il 2D
RN CGRIE B R AR R IE BT 98 25) I BB A4k 5 A UTTEY) o

[0216] By 1B B AMREF AR JE KRG B9 A N 238 2B 548 /KPR (hydroflotation) HiAR
BT e 48 0 o KT U BB RO AR AR IR B A WDV W, v W A i BEIEF (Adhesion Study
Group,Fertil.Steril.40:612-619(1983)) iR H L4 % (Elkins,T.E., 2 A,
Fertil.Steril.41:926-928 (1984)) ¥ ¥ Z #MRFHFAR B H DL 22 R ¥ 8 B 70 9 - AR
0T AR 2 4 25 1 R A BUBE R IS (121, Interceed ™) ERPUSR 2.0 (/R - e o i - R D) %
HT A0 37 W IR /3R P KL 2T 4 25 (HA/CMC) 2H &5 81 5 4 7T 52 4 TR AL F I (Sepraf'ilm'™)
W AT DY N KR EEN SR TFRE R EE K (Burns, J.W. , 55N,
Eur.J.Surg.Suppl.577:40-48 (1997) ;Burns,J.W.,%2 N\ ,Fertil.Steril.66:814-821
(1996) ;Becker,J.M., %A ,J.Am.Coll.Surg.183:297-306 (1996)) . iX£&HA/CMCHE ) B T
AT BEYE H B 7 21 4 R T B 7R MR B A7 A8 S A2 SR 52 A 2303 5 PR L 52, 7
I JE 3- 5K (5 AMEHF A JGE R T 1 0 B R FE 25 0 B TR) BY) , BEAE 52 495 2H 43 T B 48 11
itk 2 (B11is,H. ,Br.J.Surg.50:10-16 (1963)) . AN3E, A FHX B8 5 1 BUE A i Th &
PR

[0217]  RERRE 5805 S R R 9% 9 o R 48 vT g 5 250 2190 ) 880 o 490 a1, RO 38 e % iR
ERRI 37 o B IS 98 AT REPS B F M ) AR/ B R T2 AT A O I JRE o IR I 98 1T BE S T IR, 45
w7 s s 28 L BRI 2 | 1 R A o I 48 L T 4 B PR B L T 8 5| Ak ek % R RIS 4%
PGS 98 30 AT REANTE BB, Bl , TE B B e 22 RE IS R, DL R JE B RE R 7 RHF R AT RE 51 kS
JE IS 56 o A tH & P23 L TU; A1/ BTG T SIS 98 o 451, e FH S 4 P 0 2 v e ik R VAR
PUAE R JAMREF AR o AR B8 2 X H ) =3 LA At 5 v 97 A/ BRI ISR 48, A 3de B8 A R L
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RIEH/NAE Y &N (BFGEIE TR B K.

[0218]  ASCHHRI &7 T B HE i I AT TR T B h AR 4EVERE , OF BT AR e
Iy T A EENE LRI T 28 bk 2H A M el 2 7 it 1R 2L Js S 4 B TG B R ) F TR 9T A 4
PRSI o 2, — Mgy 1 A A RS R T AR, LD 290 02mg /mL 2 £9100mg /mL , 451 411
0.1lmg/mL.0.2mg/mL.0.3mg/mL.0.5mg/mL.0.9mg/mL+1mg/mL.2.5mg/mL.5mg/mL.7.5mg/mL
R AR ST e A A B R VR R IR 1 20 T AR TR R o A 3 R VA VR AT DA A5 G L R B AR A
SHRUSP (LRS) A= 7 £ 7K MIA: B BEw T VA R -

[0219] &y 7 55 My v A J I 7 R 0, G AT DA VAR LR 9T 3 bk, ZE A SR AT DAL 245 |
AT 3252 R TR 751, 451 Gan 2 v 751 e 751 7 T 7510 A 7 558 o S 2R 40 1 B M T W I 1 T 2 ik T
A TETFTRATFARPETF ARG, B AR wT Bva 1 4525290, 01nl /kg (B A T B 5 H
PRk E) 229 10mL/kg B 15mL/ kg ) e 5 A i 2 97 B8 OR G I 41 4EPE AL 2 o 77 B B35 451 tn £
0.03mL/kg~0.1mL/kg+0.2mL/kg.0.4mL/kg-0.5mL/kg-0.6mL/kg.1mL/kg-1.2mL/kg2mL/
kg.3mL/kg.4mL/kg.5mL/kg8mL/kg.10mL/ kg F115mL/ kg /& 7> T 55 e i M i (2= 7 el 218
BB T ARIAL AL — oSt J7 2UH , XA IR 1 70 5 e v A i =y s T LA T o 45
245#70.04mg/kg a0 . Img/ kg & £125mg/ kg Bk 50mg/ kg VA I7 AFAT L FE 1) H FR AL £ 24 11 Kk
BN A AR AL T AR AT AR S B AL o XA ) 71 B ) — L S A1) 5 451 £
0.04mg/kg~0.075mg/kg-0.1mg/kg-0.2mg/kg.0.5mg/kg-1mg/kg-1.3mg/kg2mg/kg.3mg/
kg.4mg/kg.bmg/kg.7.5mg/kg8mg/kg10mg/kg.15mg/kg.20mg/kg25mg/ kg f150mg/kg , AJ
A1 368 ok 72 A H A Xl o — R N TR R 7 S 00K 56 2 24« 491 W AR ST 1)
PRI, AFE AN A SR =17 T AR EENE AL , 25 25 & B35 B FRFAL R AR B2 T 280 51 =
B H FR XN 4 E A B — AREAE H AR DI RS 5 AL B BRI B T bk s B,
Ak 8 VB A = o 2 B B DA AR T S a8, it Rk 4 T DL Il EE R VN B
G HL At k1) 2 ol 1 sk 1 25 88 Tt i 1) A0 R AR B A M S 5 AR Sl R i R e A LR S e A
PYEVERTIZ B S 2 AH K AE 53— J7 ], AT AAE T AR5 1 3k IF R BAE T RIE P Z i AT 45
2y AET AR, BE T AR JEHAE T ARG & 0 an R 75 22, 1 A] BLAE TR 58
5 (9 B3 e v O 8 AL Sk) 45 249K BT S 0, t P DURE Fe 45 24 B3R TR H A b . &
T ARFAL AT LR AT G S0 I T IS P s 5 s 0 s s o B O,
Jis B2 I ST BRI R i 22 20 2 — S AT DUFEAS B 21553 81 . 1073 B . 873 B . 643 % . 543 . 4
YR30 B 200 Bl 143 B AP L 30D 2080 L 158D L LOFD ANS D A IS 8] 4 58 B i 20 T 4
EERE LR IT d s 24 T A TR R A1 .

[0220] 47500 T SR T E IR I B as 25 T TR EBALIY SL ] 4 (H AR T E &I 'S 7 T
ARITVERI IR AREBALIE T 51 70 T AR S IR 2T a8 bk s 6 L8 B2 PR SRR V2 =
B RSB TR CVYHERE B2 I BT AR 35 M6 B Ik i e e e /b BHT- R VN o0 B A BT
ARFUIRVIBR AR SN AR SEE VIER RSN AR HEE] BB AR SMEETFAR BB RSN
BICANEFFEAR B VIR AR TR EETIBR RSMELF AR VB IE DI RSN R g sl &
FHMBEFAR EIARSMEFFAR JEVIRA H DI ARSMELTFAR 2 ABEE SRR R
YIRS AR H LIRS A (Caldwell Luclk FARAMI TR JHEL Y& AR A
SREEANEFEAR IR VIR SNEFFR SRR TR IR AR 0 s g 4 R R X
PIBRAMBFFAR T Bk e e T RSB AR I VIER SRR & 8 VIRR SRR LI R o1
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BEFEAR B VIR AMEFFEAR V2 7 Wid D AMREF R R s G IR VIR SR TR I 5 T
RAMELFAR E i HAMEFEAR GRAETF AR SNEFFEAR 7 V16 M) & SRR TR 15 B
IR MR AR FAR il VIBR AN R FAR RN AR R 38 U1 N BEF AR F
AR VIR SRR E IS E TR SR G R ER TR T E R e
IR 1 IR B AR S AL GRS 52 AR T B AR AR W B2 Z /MR AR 7
B VIR ARIMELF AR IHZR R SRR O RN MR R L MUE BOE RSN R Ve B R
HMRFFER FUME 2 SR AN RFR R S sh ik N IR VIR R FR L 3 W B TR e AR Sk & i
RGP HREE FARNMAEEFAR T ERTFAR. R VIR A A5 R U1 AR ks
FRARF AR AEFTHFARG O 5, EFAREFE S, 78 W F AR 1 7 F/BRAE R P F R
a2 G,

[0221]  —f&JEE

[0222] g RO R B AU T 1Y 28 — 3 2 R R B o5 A3 T 3120 % DA o Ji i oAy 15 B 14
P55 HILRFAE A FE L A M 1) A ] 45 40 2, T S BUR e — Pk 2 Mo . RE T E TR
ST REAE , EFE MR R U AT LA A R AR R R T e SRS Arfgeg 1) AR
W (1) 77925, ARLLE Rg VIR fa AT A7 A5 BH 2 i 2 R WL

[0223] &7 Ja i A L Ath 358 B P 2 3 52 06T Al e 14 A8t I 2H 2R 1 9 A 492 10 B 2 1 PR 1] o 7E 71K
ST RANBFFEARIGIT R, FAR AR b S2BR T g S A7 B 5 1 R AL SR, X TR AR 2%
I e 1tk A ZA ) B SR, BT REATAE B R RURS: (9 2, 7E 25 B 110 21 IR B i 98, W] BE A7 AE X
T | 2 2R A B L B AN TS R A RS 5 451 G 8 pH T A N 6 D A E e 2H 23 1) 7R
Ko RAN AEAE N FU BRI — 20167 B B TRURE T, AR AE SRS o 75 S hE I A0 22 7R
STHEIRIT 250 SRR 2, (1S A SR R R T 250 . IR B2 W i i 4H i 2 55
(), AH T R A GRE) A =, 115 B L H T RE ) 25036 57 N A2 15 4E 5
B2 55 0 22 HH RS, IR 27 KRR 0 4 1 o0 — L8 BB S i 52 (1Y) X L 24 W 1) 1) B o SR T, X A8 7 0
i ANBE LR IT R E o

[0224]  AFARTYE T S i 1 7 VR AR A AE I — A~ i) LA 2 3 1) Jm 30 B2 o B, B4 K 249700,
00044 3£ [E N &2 b SBA JR il aiE OR 2164 % I 4z it A3 Hal ol i+ 5 B3 16 A e
FARIFIFEIATIBIT A, 2 F RIGITI32% BE EHIWEIETT FE kK (RZA121 % 46 F
AREBOLAE T e Je 11 % AR AL MR AL A 5B ) - B AE 321100, 000 44 58 25 A0 T il (1Y) S i
5K IR AEFUME i R B Rkl , oA 2 5 3L 55 IR DIBR AR 139 %6 1 B8 3 4 42 52 5 i 1Y) SR S
K.

[0225] 73 BN 5 S AR P i (S JRd) | 3 e (1) 7 v o A 7 VR 2 T iE L gk
PR RO BB o L = B = -

[0226]  1HA: AT LLE IS TR 22548 B B9340 RIG T e o X I PR A mT VIkR .

[0227] 2. aihi O 3k it nT IRk (B 2 IR T4 B A 5 .

[0228] 3HA: MRIC Y B E HMEsE .

[0229]  VF 29 iE K FHHL 8 771, A 3E 9 1, 5- R g (Efudex®) K44 Wi (vinca
alkaloid) (i, KHFH, (vincristine) (Oncovin®)) 32 (anthracycline) (i, i
% % (Adriamycin®)) . Jisi 41 (Platinol-AQ®). #5 % 7 P fh ¥ (gemcitabine
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hydrochloride) (Gemzar®) . i fznd Jz SR/ 16T o 5 T 7] | FHRME NS K% 6 42 I F o5
I 1) B 1 1) — 2SI A9 7 AR S 1) oAt 5 18 0 & FR e e 2 YR T LR ERRE , L FE 45 4,
1 It e« LR IaE 58 S0 Sk 0 S 20 e e e % 52 R SRAZ B ) TR T LR E
FLFE ) an, P S L FLARE N AE /N4 B it %2 (Compendium of Pharmaceutical and
Specialties Thirty-fifth Edition,2000) .

[0230]  [K]5- 46 bR W W I B0 #5314 T DB F5 O R I A 85 5 3 i Co JULSER I 5 HR AR P8 R
BRI, W WURBE SN IR SR SR S LB R s R B, 1 TR RIE S %% s E e
LR 2R TN o g W 1 = 1700y SR == e 2 S i R R a1 AN 8 R &l
iE 5 BB SRR B 5 1 T 2 B P e B R A e s IR R B 1 L 1 G 3 Do v L ROl K S
Ry R HAMERE , W W G 5- IR IERE O FH TR 97 2 Momhe , S5 an , 7L 45 1 B
Jei o B g T e B D Sk A 3 e Al /0N 2 P i L B S e L R R e A AT A1) IR
(Compendium of Pharmaceutical and Specialties Thirty-fifth Edition,2000) .
[0231] PR H B A B0 55 R B 6 AR PR & RS 851% , 1 W1) L 380N M2 Z0 0 5 2 k0 2%
BEVE W AN RE s AMNSFENE W QKR B Rt 1 O K (SRR Ao 1 5% s iR A
VAN E REFDE s e BRI, 8 a0 R AP A A Je B AP s IR S EEE i i B AL BN H
FARARZEZE 8 B /AU B, 18 a0 PR B i PRIR IMLRE AL JB5 IE = 70 s WP WR B 42k, 18 T W i st
it s S HAM B, 3 ) LB R I IX PR PTG BE ) © T30 97 UM e , G HE 4, 28 25 0
7N 2 P it g < B K Ui RS B 52 L9 (Compendium of Pharmaceutical and Specialties
Thirty-fifth Edition,2000) .

[0232]  PXIR 25 2% I B0 75 M A4 0o I I8 B 1 5 1 O v BT S S0 UL 5 B2 JBR O 2 7
P, W QNS ACRE ) F8 FH AR A s MBS T 5 M, 1 WK YR s 15 Bt 1 oot IR It R 101 48 5
PRAETE R 7V 18 W PRVRAT €0 s MLV, 18 G B A ] 8 SR M B 1, 18 2 B e 9 e
Bz s R R Ve i W as B 5% s AR TE B , W NN BUIE s S A B, 1 G0 s PR R ILE o 3X PRt
WETE N A TR ST UM  RLFE 45, FURR g )N 20 it e &% B0 89 (Compendium of
Pharmaceutical and Specialties Thirty-fifth Edition,2000) .

[0233] K] i 1 P 350 %0 8 Pk 955 O M I B 1 3 o W PRI AR A s R IR 2 B 1 T v 3R
DUE s AN fEFHFEME W WORECE: s B B, 18 Q%0 S PR 5 Iy 75 , 1 0 i BE 4 i K%
VA L B I 5 AR R F M, 9 ek OB 5 e LR B3, 18 BB A 4 0 B s e s 5 HIR
HEEE , I WER S P 2% BORFEE M W AW v 4 O R HERG B /A R 1 o b B
SARERMLARE 3 Je HARTENE 18 AN E X PhPUIGEEF & FH T8 97 UM sRE , QL35 4140, 155 Bt
Jarh /N LT O SR e | S8 AU I LR T U Sk S S S e T BR 4 B e A
IR RIE (Compendium of Pharmaceutical and Specialties Thirty-fifth Edition,
2000) o PRI R 1R 7 78 At 75 B B0 0 B 1 A 35 4 dn v B 0 v dn B BE S s B B E o Wtk
ORI R 148 5 B3 5 1 G 37 7 T ) e sl v 5 ' B3, 18 B 1 R LR S ¥ I 2 R
BRELR B AE B 35t s B i S B i W K292 I TS RE s K I B4, v an 7K i A LK e 5
Je AR EEYE , 18 Gk B X R T HTE R ) F T a9 R AR /N A M it (Compendium of
Pharmaceutical and Specialties Thirty-fifth Edition,2000) .

[0234] A% B IS R CLFE TR BRIG YT T VAR 7 1) o 50 i i B S A4 g , S dE 1T 2710 i« LR S I
RV A PRAETE RGN B W RS WG Sk S S I R e i B S A R o AR
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SCH R AH A A R DL I o VR AR R E AR Rz Ak AL b A R T A T AR TN R,
ok SOVE A RO I 1 70 B A N R A Bl 2 4 By MR gt ak 2 iveg A/ Bl R 9R ok
T BIG T HEE , BLAE AL o AR DL R B e — IR IR X R ) — 2

[0235]  Hif #I| B g

[0236] i &1 s 9 75 A4 76 11T 510 Ji i A 1100 40 B o 7 2 1R S0 2 g« £ SR 1, 4 4R Al 11200,
00044 3 4 1 B AT Z B , HEIE 30,0004 B W AT 5 o

[0237] Wi A RS B3 R IR BIAE T 3 N 15 % o fiE ] BE PR FFAERT IR N, B L Rl RE P &
Ji [l 41 2R Bz S A (B 48 5 R T 465 B i) o 188 o BT 2 i o e R 7 5 AR L L il fe i
R BRI A 7 AEREAR o A — SR T R, A T A e O AE B IR RN 22 b H &0 )T, B
BAEAFIEFN9A% .

[0238]  if Z it 42 5 1R R R L 50 55 (1) 53 MR « Sk br b, BB AT AR 980 %6 B 1
60 % H B AFK o 5 P72 H 75 ar B2 W a0 2 IR WL N 291/10, 5 2otk BB 2L IR I 1)
PLEERBOUHE] I 52K, T AT DLAE i H IS0 (28 A0 R 52 %) AR A0 A il 2813 )
25 R WK, 224 S (P BT B B 2 B B2 T AT — 25 8 SRR T A iR e 1 RT RE MR
B 5 S 18 0, (H AR50 % 5 W Hh BT

(02391 FH T~ Wi &) s ) 24 AT V6 97 326 00 HR e T R R 2 BB ) A 8 B S AR A R AR
1 o AN S L B e o B S2 B A/ B B s M 1) 22 A AR AT DUOR SEVR T SR T REIE 9 M
()24 B v R 4 [ BB BAR B MR VR IT o T A1 i O a8 & Fh 7 VIR T AR RO T (O
S S PR BT B B TR T VR) TRER TR B B (OMRE R B AE ) B BE ) R
FARIIAERIT Y, “WEEER) A EATIRIT PRUE G &, H— 2 B A A KW B
Ho

[0240]  FLHARY M (BRI, ed 76 10 21 i J=5380) o] DL WU EE R 1697 - i &1 g X A0 R
RS T AR FOR AL HAR 7 1] R 4 HL R 52 FR T30 71 i B A ) J8 35 & X670 %5 LA
N ER) 55 T 0 B R S e AE 1) A 3l VR T N AR VA PE R SR VIR R (B, AR OR £ BR TS
%) o

(02411 e Sy iy 41) it X 3 508 1100 e 5 e 5 DA 91350 4 S ARTECERT (EBR) YR T o JBUR A% K i
i B 46 /> g - EBR (5 JR AT Z IR VA T I /N 120 %, HoFR IR 86 i R R 24950 %6 48 TR
JE IR K 5 FET B e I R ok B AR I SN 7 SR A G BRSO VR (BR )R
BRI IT V) A5 B PO 2 B 0 7E 19955, AN 2. 5 % 1) # 2 W 28 3 4 A 30 B B8 RO o7 vk
TBYT I PR S TBUN TR SR TR M 4 B M RN T S R B

[0242]  HTC ¥ B AT ZU BRI ) ¥ IT 0 Je 22k S B ER YT v I RR S AT ) e 1B R
B E AR K ) S [ B 7 A o DR 2920 % 1 4 B A1 e s 4 R T TV R T
ALFEEE R X & 5 bk 2 (goserelin acetate) (Zoladex®)sl i 1% == TR Fis #k (leuprolide
acetate) (Lupron®) . 3677 i 41 T i 170 16 U 771 6L 45 5 - SR M e

[0243]  FHRJE

[0244] 3G, FLMRE Oy 2o 24 v f i DL R e , Ferp AR AR 2 W 29180, 0004387 9 1)
(531 L o5 S 2 W FLIRE I 295 %) o FL g O R 22 1 B AR T Il i R R A
HIC 51/ KL50,000 50T 56 [ 0 NAEH A 11E] B A7 1/8 (B£913 %) Y & 7L
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JEALEE AR £, T i 2 AR /N SR P RSz 7 AR s IR 3E B R 98 T 4
i) Mrided o KELT0% 2280 % HIHr2 W & R I B3 ms (UHER2 ) , HLORHS 7 i AR ST
(FHET77) k4,

[0245]  R3R40 L Mt o (RIS A b Bz 2H ZArh AR K HE RS0 8 PR o /N T 1 %6 1 FL R A
JeE Bl 25 4 L 2 i B LR BT D7 77 A 1 g o b Ab , R 40 ALY (2075 %) RS, 18
A FEHHM AL b = A E /N IEIE (297 %) 7EFL/N AR I HAEFRAE N o il
FEi (Paget’s disease) (FLE S FLKNE) KA MEIRE o 1P 436 HoAm R ) FL0

[0246]  FLMRIEIEIT AR M) HEGR T 2 Fh R 2 AN 21 2208 30 s SR ARt FR B Bt
JCEL, R R AE 35 B AN AN s (1) A T iE 52 R AR RS R AN K (2) b T iE &
v ST (A & R o TG TR 258 2R 3 B AR IR e 2 Hh R AT — 35 o X B PR 35 056 g oK
/N s P PR R ME IR S A2 (ER/PR) 32 AR BAFLE s 40 B AR R BRI B (s 40 B =2 15 2
oy R BAL TSP B s 8EFRON “her-2-neu” 8 A I R I AFALE s PR3 2291 Iy 40 i 4k
BRI AR R 5 M £ Ve, e A o8 B BRI R ) AR S 4 H o

[0247] L 3d e I R ATIBR AR RO 7 iR e T J0 B bk B 598 B 0] D P s o B B S 1)
WREL P8 S v RAIE 3L s VIR R S 2B 5l Btk B2 45 o 7E LI B, T e 7% R R R LR 2
CEI T o W SRR TV S AT B R R M R R VR IT RAE S eI, HOR S e ik 4R B B 1
Je T BRYE > o AL FE G0 5 5 - 5 R B WE [T 25 2% Y JR M W8 A SR A2 2 A p 38 B 77 e At o

THUAL R .
[0248]  fE i
[0249]  JRAR AL TH2E B /N mHE RE AT R A WA EEIIEE : 77 A4 g A

T o R T e IR A o wih (RI, ) B (9, i 7R fik B iR i) b B ] R HE ILTE Y 0 T
(BF, 302%) Wi

[0250] 43 Jik it o A2 A 7™ 2 17°) e o I R, 7E 92 [, K £4928,000 44 38 2 T B TR IR
Jath » [F) BN RR4F 29 AR R 20 B B8 T 0 o J i e ) S5 by HE S0 7 55 1 B 2 1tk Hp o E T2 T AL A
i M o 1 [ A 42 28 1 AR ol B B A 1R ] FH 4 B VR YT IR T, FE 12 W S AU K 294 % &2 I R
A BRI 1) B A7 IS 54 o R O i o 4k LR I e 445 Wi B i 7 e 2 s 1) 28 51 i
FEFLT I R E A

[0251] b F R AR (10 ¥R 7 S B AR KFE IS R H e B B T RE IR T B AP R A
PUHGTE TN B A7 AVRFR R Tl OR B T H e Ao T VIR B L R . A
TEFARZATECZ JG 4 TI7 1% (i QiU K pu s 5a /7)) 19404 nT LK BB 2 R AEiE AL . m] LA
FENE PR 35S A A58 A B 3 58 770V 97 AR AN mT DR 0 g Ji e Gl i 1T BB 1) o 32 gl 4
T VU AR B35 - 960K M E 1R B0 08 B 70T g e B A — S8 20U HL 3 PR At & ARl 2R 245551
ST H At T TR DRI A S B 7 T B B« TBU T VR AE S AT AL A R T e e
HA S R AU T VR T DA IR o X b e T 20t B 28 A T TTHA alons 3R B e
[0252]  JERtsE

[0253]  #E19984F, 7E 35 [EH fli 1K i2 7 tH A 54, 0004 38 1) i Bt Jee 99 51 ELZ15, 0005 3E T
WU PR T2 9509 o 165 I 8 1t g 55 1R 55 1 v 55 DO b 5 L e LA S [ 2 vp DR B8 UM i
H WLIERE o JB5 e e 78 53 M B TR O Lo Ve =% 32 i, SR K B R, B e 2
PSR S 3 0 B BT S R o 5 T e DXL, o 4 0 16 398 T K 185 (80 %6 i 49 45 K T-50 %
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FINFER ), HoA i = i — B B s AR T AET0 % J5 ML R I 65 2 I N 55
PR B g 0 A 2R 2O BEL, 000 N HR A R 29240 ] 5 1X 565 % L B4R, 000 A
HE 0. LR EE 23T BT B o FE AN N F5 i BT, 8 SR RS I I O WL 2K -3 9% 5 SR 1T, JB%
eI I FE T LR BN (<1%) o B I 5 Wt IAE /N T-40 5 B NBEH

[0254] 3 S 70 3 HH Bk 2 5k D] A st A% 1 AU B 0 AT e A8 5 I i vh R A FH - R AT 40 P e
(TCC) TN IB Wt di 1) B i WIE 2. TCCId s LA R (GRTH)  FLIR (ER) 2RI R B 4hE
PE (R AR K) BT 20 B B AR — 28 15 0L, TCCR] P 82T %5 ) 28 K B sl v R B
(FENMIR AL ) o A KIRTCCIE H M IGTE X I I 46 , B J5 25 70 A BlR 251 7 48 I ARR AT < A
2710% 2230 % I FLARTCC R & IR I P JhiE o AHEE 2 5 AR 2L SR A TCC B AT B AR B
RAIEVER) a0 Pk , LIS TCCTT B8 2 It 927 BT B2 1 o B AT 1 b 5 4 e 1) 1 % L AR FL=KIR
TCCEL &M o N IR AT i (CISERTIS) o CTSH A 23 R B A B B AZ A (LI N A R T A
W A A ) BB IR B AT .

[0255] g% e ded 1T ¥ 7 B T 22 IR 36 ok e PR 3% o o B 11 R SR DI IR S 2R R LY
B Wi v T AR A IKIE VIBR R (TUR) HLAMEHEAR CEBOG TR VB BN Va7 PUIgsE 71 AR
FARITVE GBI AR LTS IT % « 11697 155 e T R 0 3G 5 751 74 <5 48] B0, 455 451 4 5 - 3 PR
WE GRS FF MG I8 o D] BT 38 58 7] 5 - 3 R M g LB S P g M W& iy 350 140 8 2 7 A S FeAth
T RIR

[0256]  Jli s

[0257]  RIREe s AA T FARK HZ F0% K EEEZW G124 HNFET: EXRE , 4
T H R Z918, 000451 J5 A 14 Pt i (o) e 35 93 181 o 3% AH 24 T 4 3 O N RE R 2% - 2 150 %
[10) I G e R Ay ey B AR 22 B S5 9eE (RIY, 22 0 1A I Joid Bk 200 P g T) % 1k B2 T 40 P g i) SR
TR AL e 1 6 5 52 ™ EE R L 1 UiE B B I RO SR R

[0258] 71 Fixi 2 £ -G 10 I8 e R A o A R o i Ak o R 3 0t JFL T G 1 2H 4RSS T
1790 28 B DL RS A TR 06 T 8 5T GZREME) 2H 2 1) 4o 28 0 o R o JEL A P o g 0. 955 2 TR 4
PR 10 1 20 2 o R 25 TR B D SRR I i 9 o

[0259]  ELET S R 43 I8 A e B o0 o B 2 UCAMREFE AR 22 % i g EL S R v BEAE (R BE A2
LI HE T B 1) PR 58 i o SRR DU PR 51 A7 S 92508 e, a8 e o 2 Joia 9, L AR 483 i R UE 318 12 Wy LK
29650 %6 [ IR 1A] I 77 BEAT MR SRR AR B AT 2329697 AR, FEVF 2 15 0L T, AT TS H 24
BT o AR RE ) 1 9 2H UK 2 ] R DL B0 K DIBR 99 2% o BB o 8 11 275 L b m
BN AT IR 1 A LA A P T VP Ak S 38 BT L e BTR) 5T P T B TRURR 9T 4 B A
R ST IR TBUST 7 4 A P LA 53 e () s 0 42 ) ) s DR X 5 FH T PP A 38 245 9 S AR ) e 9
BBl [SaR TSR 7S v

[0260]  JHUSRH TV AE R IT R 53 eeg R A v B 32 A F HL AT 38 ORv8 R sl e K w A=
A7 o U7 12236 AT LLIE HF96 97 Sl AGE ik A6 R ARG 97 19 B E 12 K . il AR AR
AR 2 2w AR 8% 2 S5 58 AT o B R AT SRIG YT B R R o VA T ke )
PO FE AL FE MR o 553X FhT 15 58 77 AH DI I B 14 (1) S8 E A S b HoAth b 77 18 38
[0261]  FBea

[0262] P pe A% O 5 I 5 e 34 5L AR 2 ph L8 £ 97 2% 2 2 %) I P 1 2 I 8 452 4 7
1 28 14 9 s T A i) 87— 55 il A 0“6 A L P A ART T2 AR ) I B 2 T R T e B R B, PR
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A8 L A PR T T2 R A A5k Y 3 B e TR 3R

[0263] A< BH 1 38 B0, 5 45 3 ek [ I/ 25 24968 97 A A2 I SEA% E R VA YT R S PR R
H AR BEIT AR & A A Y B FE AT LA CLAMRFR R 7 U P A2 S AL B 7
PR A b B AT DL DA SR G M et IR N a H S B R R S8k &G A G
AT DA AE A SO TS R ) & 7 1 AR R

[0264] =454

[0265]  SREXIR A ICTT & (RA) 5L G900 M 98 P2 , FLARRAIE S o0 71 2H 2R ) 50 - I i < v
JE 2 PR G5 (IfL % BE T 1) SRR o R R S 1250 i 42 5 10 35 O AR HL AT B R i i
G 24 (BRI PO/ SR A% 41 o A ks 40 A BT A A2 TR 2 4% 40 i A 25 40 B4 FH B
N2 M D e 2 5 S 3B 1 22 A i R L HERE R A2 AT R 24540 (DMARD) , 185 G A Jig g v
T IR 2R TT  Z AR A HoAthth 77 804

[0266]  &f & 75 A 1 5715 98 IR AR AE DR D71 HR 465 o 15 1) [ e 4 . e A Mk 4 B v Ak HL 2
J& VI 22 R P T Z92 90 o 95 193 1F e A4 A [ o 73 7 B 4 L 28 85 (4] 03 28 38 T o b 32 0 i
A b LB 2R B A 45 25 (NSATD) , i WoW &S5 R A (Voltaren® ) iE 1597 - Mt 48 751 2
HEME, ORGP E R i, W WAL 2 SR s R B W 2 SR B
P W WD EE ) Bz R 5 W 98 % e B R 5 WA R AR B B L v WS R s vl S LSk IR AL
I B 1 W Qo 40 B R =\ BRI 2D S I /ISR sk 2D 5 B 1 an v 1 HE B S i e
Ry LA, 185 W iy S U N

[0267] AU BH AR IR BLFE B N 22 ][] B3 45 2459697 A AR N SEAX B R VG 9T 77 S T ik i 4t
RN PRI B YA T7 I RIR I G T R A I SRS R A T EUAR, HnT DL LT 28 771 A
FIORL IR 32 45 B TR A T A AR B R VG T I 2 B i T 20 (L R 2 & 98 AN T3
AR ) S R TR G A A ST DL FE A SO BTG R ) 5 4 T R AR R RS . B
A PR T DL B A PR i R B A i 2K

[0268]  #$RETHAE

[0269]  ASCH A G5 Ak B A S BE T V0 S g A AR 28 1 AE , 48] A )
B 2y NS FAL T BRIGTT 70 ST 28 N 25 W o BT i T A 1) S 451 B 956 &5 i 75 R 1 9% 1T
R BRI R ARSI 28 1 0T 4 TR A 4 4 A 2R s TR Ak s s B E B AE %85 U
RV ER G AL s 25757908 s BT 98 5 W92 5 R AN a 5 1218k 28 14 Jtiii s #h 48 B Je 2 i P RliAk, - 7
PLUF Beik vt — 0 i i X B g Fh ) — 1

[0270] &t %8 P K S (RO 4 Rz s FHIE2)

[0271] A= iz Ji¢ Dy i WA M 8 % B P, FLARFAE R R R S F B A0 HL 5 T H I 5
1) 354 B PR % B DR A o 143K M i 3 s 1) W SO EL A A M 3 B % I 8 A B2 i, SR
TR F A PR B ) 9T SPRE o DR AT DA I 1 Gk e 28 4D A% (3] Tt 70 4% 771 s 2 FR JHc e v )
PUIETE TG IT , 1% L 24) 7 7 A% ST H A 77 18 08 o A SO B 2H S 4 w] DA T 0 i A
HoAth 77 2307 A/ BT 8 28 1 5 SR 5 51 Gn 4R s s A1/ BB

[0272] DL R 424 0T DL I AR SCH B s B 285 W96 97 10 98 A 92 98 1) — LR A0 /M SR P S
1], CLFE 45 dn sh ik T2 (L8 i %) ) sh ke 28 s A4 it 2 Stk I s A #4 R4t BE
K JRTRETURE 5 S ME B2 DR, v Un R g s W92 0 0 (e on 1tk B 98 Fe b ik f 8 IR 8) 5 g
RT3 S BLHE S FPIpTRE Y 28 1 DT 48, BT IR o i B0 45 R RGN 51T 28 VTR 45 40 2H 23

48



CN 112513165 A W OB P 38/73 T

Wi THREESAE iR B AT A DU IR ER -G A &85 1905 « &5 i 5 R I O 15 48 S i K719 %6
(LA E A RRE LA & 28 B IR R 15 N B EEIR) o

[0273] kil

[0274] 5 ifn B J) 30 s A A0 A I A S FR i), W LS 36 1 24 4 2 D Re B 75 1) 480 i 20 Bl
HABLH o3 AL S 45 2H 2R3 IR AN/ BT REAS 4 o SR I ] B S 250™ 2 n) @ . 451 4, 2H 2R mT i
RS EREA IRIE H T T B B . CAF H & P D7 A/ By6 7 sk i o 451 40 , 52 5 i 7 55 F
WEVE S ORTT, &R MR S i 9l NS FLnT e T 30UR = AR B 28 B SO A B R , 13 1 3 2
FEVEVE 10407 o P HE Y 451405 1T E 5 350™ B n) o AS SO AL A eI DL T DL A O A
I A/ B S  afn A0/ B P R A

[0275] N #FFEIMAE

[0276] PN 3% MIUAE A2 7E MLV AP A7 AE N B 2R o N B 2% IURE o) e S 350™ 58 1) /0t 9, N B 3R
IAE ] 58 51 R I RE AR 5 o AR SO B 2H G0 mT DA A T 4] sl DA oA o7 v o7 A/ B s iy
BRIMAE.

[0277]  WHRIZIENIR

[0278] IR IZ BT Jog B 1 1 d I SR KR & o IR IZ T8 ) SRR W J e
AP IRIR o IR V2 B R i 3 BO™ B in) /L, 51 A i S AN A - AR SR AL A eT AT
il 5l L H A 77 23R 7 A0/ BT IR 2 8 e o A L 5 R ) SR IR R

[0279]  WURIZIE RURIZIERIN) &4 Ky 8@k 5 B R R R A Rz 98 W & R
IR IR A, BRE TR S TTTAY R 5 3 AR K IR Y2 I8 5 B50™ 25 n) &L, 51 Gn % e 7 HL
ARG, AT REd s - CAE A LG T BUTRPT JRYZ I8 A A AR R CBSORE L 2 [
P S5 SO YT o AL R A Aol DA R - 4] sl DA H A 7 X6 97 A/ B P R 295
[0280]  J 4

[0281]  Jz R AUHE B2 ok SE , B i e Bk 8 i B 4B AR5 I 4k B 98 S Hefi M iz 98 o 9 , e b e 2
R JAE J SRS AR D fk ) 5 Bz Ik 40 =y 308 Bz 92 A/ BRI 451 4, e B VR R R N
RNE VR J 90 o R I B2 98 A B A A DL B4R IR (prurigo Besnier) FHEE 7 98
PEYERRZ S VB LIRE LB IRE KFEE T (prurigo diathsique) iR E K RTE
T o HoAth S R (1) Bz 9% AL HE g A 1t R 98 G Vi 11k S 8 (R )« HA VBRI % f 6 (V-
1) VRIS IR B 98 CRIEVE Fz ) AT HERIE o iz 98 ] g T B0™ 3 i) &L 51 4, 4 Bz
JVR Bk 52 9% < B IR i« R Bk R 41 52 JER R 57 JER 4 9 T R4 S R B b S H I . AR HY 2
T ELVE T BT B 2, 45 A8 FH R J5T 28 ] e S R el o AR SO B 2H A e LA T e DA
HoAh 7 2697 F/ BIRT K 28, RLFEHRE L B 58 IR 5 M B 8 g 4 1 12 9% R v 12k Bz
2 T BRI B 28 VERRE IR 2 8 S RAT TR

[0282] 4T BEYESE

[0283] 2 B 35 Dy i 7R bR A0 A A T 38 0 BRE 1 18 Ak 7 9 B i o 20 B8 9 ] R 5 35 e
] R o {51 2, 21 BRE PR 38 8 MRSk B BRI £ 4R L 38 PT R S EUE T B L Sk B F IR
PR AL AL BRI V] e S B B P 5K LB Bk AL R B I AR, HLZE G 3015
R, A B P A AR MR B (20 B ) o Z0 B s IV Y A 6 20 B AR S A 20 PRSI L ik £
P Fe B R L BRI | &5 H v 21 B 2 R S 21 BRI o A HY S22 LAYR T BT 40 B,
ALFE A ARSI BT 2 245 SR HAE R - AR SO B 2H A 40T DA T ) sl DA HoAth 77 v o7 fi/
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YT 2L B , BLHE FL AL BERIE R AL 392 L ZL B s A AR 550 7Y

[0284]  [RJ7 280N ERIT MR A FNZ )= i

[0285]  ARSCHIRIRILHE MR 7 280k BT MR A 2 i, A FE AR LR 97 28l 2=
J7 MR LA P2 Sk 24 2 T 3252 (K 25 2% P I AN A ST IR 4L B W0« 147 b I AT L3S
B ARAH R BV B H I, HUAY H DL MR SR 97 2 0k BT MR L AL S 24 5 B AE ) 245 7] 1) )
it A P B ) BEH LA B B 20, MW TTZTE B S 0 WZ 2 S Y2 U e dE , i an
B T BB R RE I O G R AR 0 0 T N 28k 8 5 45 245 DLV I B B 9 B 6 M
(5] 401 98 1 51 48 BRI AR AR VB 5 s S IR IEE 98) I e B 7 sl 28 I v =
T o 3 AT DA 5 o8 FH A SR A0 78 43 A T e P U B 1S o BT i B T LS S T R
(P25 25 Je 3% 2 A5 R

[0286] A HHiFHE— 253 J il 4 A SCITE I & 20 7 B TR K, R B85 10 45 Fhoe k(0 5
% BIERSHEMA S, UL RAE FZH A0 71 BFE A SCHR IR , 92598 55 1) 7~ 41 1
MEEAES

[0287] i HE— B AHE F T 07 27 4 PR L 5T 28 AR 8 5 A 7 1 A 9 110
BRIT 280 B IT BERL 9 & 77 i S 3= i, AR A SO I 5 4 T e R R S
= T AR R A E W) IR MR EE AT DL T IR 9T A 4E R , 3 W ANBE T ARRGIE L oS T
P VR B IR B 7 I AR K 25 b s R At g B Re g0 5 B, AL RE AR
SRR N B AR 4E PR IE L OCTT 98 S AR T IR 2 /D — RO SC BRI RE R 1) BT IR 25 M i 5 v
PR 77 A FE 1 24 5 A 3 AR IR, W W A SC TR IR I A i 2 b 5 2% B ez
HI I 77 Bl 2 P 4H 5

[0288] DL F s dft 1 A4 S0 rh R st 77 S s M 0, (H R AR A BRI 223K 45
NS

[0289]  sizjtafhill : A% 45 My i

[0290] & HIW)-HREXY3K B A JLiE (Laminaria Hyperborea) o3& 4 - $2 B i@ i V1)
PiiLJE (TFF) @3 100kDaid i 88 K 3 2B /N F o K5 T A3 R RO BE S T LR A5 DA
HoAth 7 RARAB WA RS A B 7 N 10M NaOHIE R HLAE =05 T 5 B 16/ N i 58 Wik
%0.25M NaOH. %A J5 ¥ B 494 fh it 50kDa it JiE 2% 25 0 it yE HIWEE Fr 33 R IF R T AR
PSR TR R RE 5B o I 5T TAZ R L3R 3 (TH-NMR) 43 BT A8 5 1) F ol AR, 28 i Ak 38 114
BB & HL R 9AH R H TR H-NRYG

[0291]  WE9AUERH T 0 5¢ A1) ¥ v W Jis 1 Ab 2 S5 A B 1 < A7 AE T R A AR I B
292 . Oppm ik 22 AL B B R SE W FHEAAEAE T 2B A 2R 1) FF S B o

[0292] @i 2D'H-"CRA% £ B THIT (HMQC) HE— 20 B RAE MG HORE A K 2 B AL B / A5 1
IRE B TE70°C TN Bl 1A 7145 5 30 i) 72 T 4% A8 5 - mmiA PR AT 600MHZ Y6 1% {X |- 3743 K 9B+
7~ H T HMQCE o £E A% N ~1 10 - 30ppmyE [ N LL 256 - 5121 8% 4 5 1Y FA 4 B TR SRAFHMQC T 1) K
B XN PBEAHE U =4 BB 6 .

[0293]  RABM AL i AFTHMQCHE EL A % 5 T-0- 20 I3 19 52 S , e B 9B e 0 47 [ PB4 5
TR o WA SUWEANAFAE T WAL B A AE S BIR YE 1S A X R B T M AE 0 I R 25 Fr L e 2
LA 0 368 3o N OF Ak 52 SF St 220 Bl Ak T8 ) 5 50 B 110 40 95 R P 30 AT 1 22 45 M A 1 o

[0294] Sz fs2 - D i i g
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[0295] W DA# i 7] ) At acd YR SR AT v 20 1 5 ) R VB W IR o 4% 0 7 A S 4 44 5 R I LA 50mg /
mL PRIV VA T 2808 /K rh o 78 e St 51 7, £E 100kDa#h B 43 15 (MWCO) V(a1 i i e 2% (TFF) £
b XS AIENTARFR I B o AT M RE R BT T 2R KIBUE, L AR A TR BB TEA Y
TS T TFRE RR R W), A S w4 7 E RN IR 5 W UL FARART BT 75 BIMWCO - TFF
JERETE R, B tn50kDa . 70kDa « 100kDa . 300kDa . 500kDa F11000kDa MWCO TFF&: . i3/ &%
TEMREERE IR EA LT 1 B0 A s I SR = (3 o B

[0296] St f3 « Wit 5 Dl el vt i ik 73 B

[0297]  $2ft T ¥ N B 70 T E ARG A 2 0, HoF 3553 1 89365 . 6kDa, 3 H £ 43k
f6% (PDI) =3.58, H Ll 0. 22450 K i Yk 28 4 Tk U8 o AR Bl 1 Pa 1 152 L) 100k Da
MWCO) TFFd 8 5 & R A BL=MWCO  TRF &L, F 4 Ao ki i () Pal 132 4 () 50k Da ¥ TFF & FH A
EAIRMWCO TFFA o % LA N TFF S B 1% 72 - HH B 1% 1 2 ME R T HIMi 11 ipore$g i)
MWCO 300kDa ) TFFi € #% A0 oy 42 Bl k1 Pa 1 1R AEAMWCO  100kDaft) TRFIE JE 2%, i e gk
W R Pal 1HEAL[FIMWCO 50kDaft) TFFIL JiE 25 AT HH AR RSt HE 1 Pal 1 241 (1) 30kDa i) IL JiE 28 , th 4¢
BEIAS ) Pal 1HR AL (1) 30kDa ) TFF Ik i 2% A1 F A2 BE s 1) Pal 152 1L 1) LOKDa ) TR €28 &
351 R B TR, (PES) 287,

[0298]  FE4n b ffradk (7 Ul 1) i 9 2 S, A8 R i5 13 (i1 (GPC) 3 A 1 &% A3k 1S
()R EERE I, B HE R & RS AR MR EE B I O T 2 o A & o T E X BRI & 7 1 B A RS R - 45
RERIETRIP,

GPC | PMW | WAMW | NAMW % % % PDI
PRT | (kDa) | (kDa) | (kDa) | sz | 4075 | 4375
(ﬁﬁ) MW> | MW> MW>

100 200 500
kDa kDa kDa

[0299] BN 2551 [299.6 [365.6 1022|763 (572 23.1 3.58
TFF i3 38

X H
MWCO

(kDa)

300-100 25.62 (2783 |394.2 151.9 83.5 |63.3 24.9 2.60

100-50 2796 (59.8 |125.1 42.6 373 174 33 2.94
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50-30 3033 [12.6 [20.6 9.8 1.6 0.3 0.0 2.11

[0300]

30-10 3422 |1.0 ] 12 -- -- - 1.66

[0301]  R1.A#EZHERITEF 73 B

[0302] sk fsil4 - BH S -4 50 6 Ul ) ki 9

[0303] M T EMHIEBIL AN T 0 T B MM ARG A B2 EAAY, HOmid0. 2244
Keiek ik BETI UE , B ) B4 8 9436 . 4kDa HL. & /- BRE 0 (PDI) 3. 24 A WA A 1t 7K
T 2 R R A B VR AL 22 T8 7)o K5 FELBRR L 1 - 200 HELRRK - 27575 22 3 Jo 6 EE i N 38 3L 9 11
IG5 BT A VR A Y i P B 2 RERCA - RELBR ] LB RT DA &5 & B 5 3 2 080 1
IR ERBE A7 55 o AE 55— TRRILRE SR i B 4 AR R A L 1) 255 22 VA LAE 300K Da fit o 9 2%
& LT UIm i g, DR A S IHRE G T REA R 2SN — A, HONE
Tl Ak R P 488 B 0 o A 1% B — IER I 55 X TR 2 v, s 428 ML Ak B ) 2 9 22 WV i R 4B T
PRARII L %8 w/ v REBR e TR T AT 12 08 WSO 26 — TRFI P2 1 28 RELAR AL B 1) B 4 » 1 a3k A T
B TFFIEFE , CA AR RE B 108 IEmsFE &5 1

[0304] 55 —TFFit 2 & BEAEAR I TRF I A2 , 0 45 7E 50k Daid JE 8% &1 _ 1B 28— TRFIL FE M 48
PR A 3 1 4 BE 40 , R] B FINaC 1 A 338 B A LA FH A P 28 1A% R P 2 7« 72 12% S it 3] o
FAEFI2M NaC LB JE £ IHAR AL 3 B8 9, AN 151 70 52 1 22 W b 25 B ELBRAR 7+l
YRI5 > FH B /KO 5 — TR I A2 1) I AR A B gk AT 1208 , B BB B L 5 % % 2 5mS/
embA T, AR BT O KBRS S INaCL o 75 W0 b Bk (¥ FH &8 73 9 (W TR 2 5 , i B2
T (GPC) 43 M B0 w5 431 5 #3140 7 ¥ A 1 45 P A BE D PP R o

[0305] ZEHLRT T2,
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GPC |[PMW | WAMW |NAMW | % | % % | PDI
PRT |(kDa) | (kDa) | (kDa) | sz | sage | ot
> MW> [ MW> | v
o) 100
200 | 500
kDa kDa .

BN |24.67 |436.4 |490.7 151.3 82.3 |66.1 34.8 3.24

[0306]
TFF it

WHRE

B
MWCO

(kDa)

300 2471 |423.6 |525.5 206.7 88.5 |72.6 3135 2.54

100 24.10 |639.8 |740.7 411.0 97.9 190.6 59.1 1.80

[0307]  3R2. AP 2 WP BHES 34 98 1) TFF 7 Bt

[0308]  Sjitafsl5: B .LoUTiE

[0309] 24t THAL50.5% w/ v LG G MR IR AL A IR R GG W Z A G E &8t 0. 22
wm ) P E A BEAT T P DR L AR B O R AE K TR 20 %6 L 10 % A5 Y% w/ v RERE IR D B L
HA5% 1 E =2 INE, 1120 % ) 2175 2O 1 EHR « S8 5 K 6L 3 L 46 5 8 2 BE AL A W)
0.5% RLURIET 77 JAAES Yow/vEERE = b o TR M R G E 10 7R AR e i B A X DY 2 1
ETE190,000E /7 (g) T EG /67N o (51 H_E 35500, 5k B A B9 /08 v I e 4 B 0 Vs e A
K ZUTEYI & A BT 0 5 0 1 AR R I o AR o il i Bt ke v2 i (i v (GPC) 73 Al S0
BT =0 T ERTERE IR 45 R T K3,
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GPC | PMW | WAMW |NAMW | % 41 | % 4+ | % 4 | PDI
PRT | (kDa) | (kDa) | (kDa) | MW> Vii] Vii}
(53 %) 100 | MW> | vws

kDa kDa

[0310] A (2457 [471.7 |590.1 200.6 87.4 72.3 40.3 2.94

=2Hr
Bt
N
BZ
BT
L]
[0311] &3 Adi 5% - 10 % -20 %6 Ji b 57 e ) 5 785 22 KR ) B8 Co UL Ve )

[0312]  SEZJita {5116 « Sk FE ik L

[0313]  $2t T EA T4 T E M NI Gh A HE 2 W AW 8 L 4h A 7 22 W 2 & W) DA
50mg /mL i i, 1B IL0 . 227K sk Y 2% Tk UE , FF 028 3 B 380mL Bt HE #HE 85 BT 0 . 5 %6 B i Wik sk
2 b o K AR B R IR N A0mM=Z. BiZ 1mM EDTAMIIZ 1T 22 ik b 5 12 22 1 i B % N TAE 22 o
TR K90V B I i I FE 28 P 505 %, fE BH AR FE T Uh 5 v 2 M S fL . X 15 AL
A o o R SR AT EE 20 B o A T AT AR, I R R ot e T 3k AT e, U R R R — R L
] DA G 5 22 B e g ekl L AR S5 M FLFF UG Lemel 55 IS 0 et i 1) ik 5 AL BAT 1Y Lem 58 X B
BHEERL I X BCAE 28 MR /K A 35t B, LB IS 42 S0 1R A 0 B RR HH $2 B 78 22 B IX B

[0314] @ EERIBFEGOREEE (GPC) 2047 T VKRN A2 X B, TR B &m0 1
AR R T ORE R R4,

2295 |14729 [1113.0 4923 [98.2 91.0 69.1 2.26
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GPC | PMW | WAMW | NAMW | % 4 | % 4 | % 4 | PDI
PRT | (kDa) | (kDa) (kDa) il il il
(55h) MW> | MW> | viws
100 200 500
kDa kDa kDa
BIN [24.67 |462.6 |581.3 170.9 86.7 73.0 40.8 3.40
[0315]
B
X B
AL
i) R
)
1-2
25.07 3494 6199 81.33 71.3 55.9 30.7 7.62
cm
2-3 [25.16 [327.8 [362.0 118.2 76.2 56.7 23.9 3.06
cm
3-4
2547 [263.6 |288.4 103.7 709 488 16.7 2.78
[0316] -
4-5
25.58 |242.7 |279.1 66.0 62.8 422 14.9 4.23
cm

[0317] R4 . i FHTAESE il 70 35 AR A 4 e L 3 st Foist 908 1) b s o 8 22 Wb A T L Wk o0 5 11
GPCZE R .

[0318] St 7 - Bz A

[0319]  fR4t T A& O 0. 220K 48 IO JE AL UG 75 ¥ 2 BE AL A W 5 Yo w/ vIr) kS
VBT K IR TR W E T hR R AR B 20 18 9 300kDa ) 2 BR 41 4k 2B i vh o B M 8 5
HE TR 20T 22 B FOK I g8 b o BF 127N T S 1 25 8 P /K 8 e 53 1K, DURf £
TEREFLHIE S 8L RV IENT IS RS 415K

[0320] g it ke i2 1% (i v (GPO) 23 MTads i 8 Hh 1) it I R 4R 2t 2 W 2H A& W Az A
JEWIE T RS RS GRS T RS,
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CN 112513165 A W OB P 45/73 T

GPC |PMW | WAMW | NAMW | % 4% (% 246 | % 43 | PDI
PRT | (kDa) | (kDa) (kDa) fi | MW> il
[0321] (541 MW> | 200 | MW>
100 kDa 500

kDa kDa

L7}

24.57 1471.7 [590.1 200.6 87.4 72.4 40.3 2.94
A
&
B
[0322] f

A (2429 [599.1 [777.0 374.5 96.8 88.6 57.0 2.07
.
%
i

[0323]  385. ‘A FEZWHLE300kDafE AN T 25 3 i M GPCA,

[0324]  SLJitafo8 : e FE M UTUE

[0325] #Rfit TiRIAE ISR A, RO L8 0. 220m ) Wit e 2 34T 1 Wit vg , IF H.
HEIT{E100kDa TFREL b A 25 B8 7 /K372 08 LA T I 2k DA 25 Bk vT R 4R U0 ie il FR (1) AN AE
TR TR e T — R G 1 T 46 6 S 0 i 5 28 TR 7K 1 Tt act 0 R0 I 5k S 4 V%
Vo M3 VR TN A 03 BIAS 5] () BT 5 TR FEE & 3 O AN 2R 6 s RV WAL & W rh e H o 1
SRR T AR RS W D B INaCL TR 200 B 7 AR I 34 s il 4H & v, BA
G R 2 B S VR B TE B DT TE P RN WA A TR A ) AE 2300 5 ) R B0 104y
B o3 BIMBTRT H A E 3R, R USCER I o e 2 B

[0326] ¥ [i] M4 i 2 W BRI R T 28 000K b Rl I BB & v it AT i o 5 R
NE R REH .

[0327] | of2ugk2 | GPC |PMW |WAMW NAMW | % 4% % 4 | % 4% | PDI
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CN 112513165 A W OB P 46/73 T

WEWH | PRT |(kDa)| (kDa) (kDa) il Vil il
HKIZEE | (538 MW> ' MW> | viws

100 200 500
kDa kDa kDa

[0328]
40 2485 [394.1 |447.0 133.5 76.6 62.5 31.3 3.35
50 2596 |[182.1 |3479 149.2 80.8 23,9 20.3 2
60 2543 |263.1 |335.5 119.1 73.9 51.9 20.0 2.82
70 2491 |[376.1 |382.6 117.2 Fed 56.8 254 3.26

[0329) 6.4 B MU U 4 2 BB PERE VL

[0330] S99 B T

[0331) 50 7 £0500me i 56 4 ik 43 A1 1 10 2 1 26 W 02 06 4 VG 724 1 AL
DEAE-Sepharose® i L FFFF£716 M, UL 65 725 2 B8 594 i 07
it 2916/ NI IR SR PR R VML S G 0 T R W S E 2 SRR B 69 T
TR B AR 10 % w/ v ONaCLEE RIS L FEOER A/ LU MBS | B 50 7 R 9
S AR R B 4 A B AL, FE T SkDa B L B B2, LUKHUCHE O 169 Tt
AT ST SR #0518 L RO R 2 RS TR R o AR R 4 T
524 2 W s SRR (.54 298 2 B ATGPC. 4 R A E T T

[0332] GPC |PMW | WAMW | NAMW | % % |% %7 | % %% | PDI
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CN 112513165 A W OB P 47/73 L

PRT | (kDa) | (kDa) (kDa) | MW> | pwe
4y 5h
(73%1) MW> | 200 500
100 | kDa | ,p.
kDa
BN 2457 |462.4 [576.6 198.0 87.1 [719 396 [2.91
R%
[0333]
B
2420 |601.3 |844.5 391.4 926.8 1909 |605 |2.16
AE
ZH
M B
iup=
2582 [193.6 [2458 119.2 73.0  |43.8 107  |2.06
b e
i

[0334]  R7.HEEZHENI I E 744X B : DEAE-SepharosefE # i

[0335]  sizjitfsil 10 « BH 25 - WRefft

[0336] ¥4 291 gl T 73 F 500 A 0 i 28 2 98 2 B RS 4R VA 5 20 10g ) Amberlyst®
A26 84 TG TR A 2916/, DU 7 T 2 5 5 2 W S I A PR A7 s & o B i d i b s
BB ST R 2 TS G 2 B AR 520 % w/ vIFINaCl SRR VR A 2947/ BA A
PG LB T EE SR E & a2 0 SR S MR 75, I st 5kDa B
O JERE AR, DRI R IR T A M 2 W S AN TR B R 3R 70 B R B SR () 2 4R 5 2 B
TE 55128 4 1k A% A AR BR (1) 150 291 52 T 22 R MRS T B BRI AR 20 7 2 5 8 22 Wi AT
GPC. 45 R/~ 1E T3R8,

58



CN 112513165 A W OB P 48/73 Bl

GPC | PMW | WAMW | NAMW | % 4 |% 475 | % 4 | PDI
PRT | (kDa) (kDa) (kDa) fi MW> yiil
(435 MW> | 200 | MW>
kDa kDa
BN 2502 [517.7 [536.9 148.2 827 |67.7 38.1 3.62
[0337] | SRR
B ERT
2473 |625.8 [867.4 463.1 98.7 193.0 62.6 1.87
For
ES
R Bt
v
2730 [1124 [172.3 86.4 580 |254 4.7 2.00
BE
B

[0338]  3R8. % Wl I B 75 #5085 : Amber lyst'" A26 OH

[0339]  SEfs11 - 93 5 TR bt

[03401 42745 21 glf) %5 4) %Eéﬂﬁﬂ’aﬂﬁ [ 2 W R R AR VA S 20 1 0g K = AN (7] 1) A
REAE =N IF I 2 28 ThIR 4, 23 52 Amberlyst®A260H . Ambersep® 9000H # Lewatit®
VPOC 1065 o K ¥V - 440 fiEr e 4#@7E'§24J16/J\H¢ DU AR 18R 2 W S5 IR L i 1 Air
5 B o I T L 4 T A T M VOV S I 4 B . Amberlyst® fil
Ambersep®™7= fh [ FLEAT NI, iLewa t it & K FLELAT 1075 M Ik o i 9 B ™= 2 S 0

VI B 72 40 i 5 110 55 =P SRR B S S R i o 2R SR B I GPC o) A E B 1A i 2
R IRBY ) 5 2 M o 45 R RS R R R9H
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CN 112513165 A W OB P 49/73 Hi

GPC |PMW WAMW [NAMW | % 4 | % 4 | % 4> | PDI
PRT | (kDa) (kDa) | (kDa) | i | 4 | 7
(4r MW | MW> | viws
B

) 100 | 200 | 540
kDa kDa kDa

LN 24.66 4619 521.5 151.8 |83.0 |67.3 [365 |3.44
[0341]
15 F BT AR
Ambersep®
24.511513.0 {609.1 323.6 96.1 |85.5 47.3 1.88
900 OH-
Amberlyst®
2458 1489.8 |591.0 309.5 95.6 |83.5 45.1 1.91
A26 OH-
Lewatit®VPOC
24.541501.2 |585.6 219.6 895 [753 42 .4 2.67
1065
[0342]  3R9. A 2 WEII A B 1 A2 4040 B < dl i 78 3P R g b P10 34 1) 2% 1) o5 v 2 BB I b
i"_:j—éo

[0343]  =jitaf5)12 - B 25 1Pl
[0344] KB & Lg% or T = A I 2k %@%*ﬁﬁ’]ﬁ_ﬁé‘{mﬁ'ﬁ%wgﬁ’]Ambersep”

9000H VR & IA53 /NI o SR I 5 78 BH 5 - W B I 2 A ) 8% N s [8) 0, 1 ik GPC X 5 1 A8 e 1L 72
AP TV S R ) e v 2 WA T AT o ¢ %MN“T%%IOEPO
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CN 112513165 A W OB P 50/73 T

GPC | PMW | WAMW | NAMW | % 4 | % 45 | % 44 | PDI
PRT | (kDa) | (kDa) (kDa) i | MW> | s

8P
(r#1) MW> | 200 | 540
100 kDa kDa
kDa
B [26.71 6242 19559 3399 95.2 84.6 56.3 2.81
BF
[0345] | Zp#k
I B]
(G
i)

1 [26.66 |642.4 [1049.2 386.0 96.6 |87.3 395 2.72

4 2642 |7564 |1151.7 4709 98.2 91.7 65.5 2.45

24 |26.33 |801.9 |1205.2 589.9 99.5 95.9 72.1 2.04

53 (26.25 [843.6 |12579 656.9 99.8 97.5 75.6 1.91
[0346] R 10. 55 2 WEI [T B 158 #7059 « 91 9 28 46k [ ) EU 2

[0347]  Sijitafs 13 - B 25 W Bt

[0348] A5 201 g ) B 43 5 43 A0 (A i £k o 348 22 M 110 A6 4R VA 5 4% Rl 1) Ambersep™
9000H VR A £I 167N, IAEAR 4 524 W 2 0 SR BB is A g & o Bl i i i
BB TR A 2 PSS IE 73 B3 o SR J5 8 GPC Ay BT 78 B8 28 e #2 AR W Bt 1)
B AR T TR

61



CN 112513165 A W OB P 51/73 T

GPC |PMW | WAMW | NAMW | % 4% | % 445 | % 4345 | PDI
PRT | (kDa) (kDa) (kDa) i | MW> MW>
(48
100 | kD2 | yp,
kDa
BIN 12466 |442.4 |498.5 146.3 82.4 |66.1 34.8 3.41
[0349] Z=p.
EA ¥
WHR
R
;4=
1:1 (2451 [491.1 |548.1 203.2 87.6 |72.0 39.0 2.70
1:5 (2448 |500.9 [633.9 306.6 953 [82.9 46.6 2.07
1:10 [24.41 |523.8 |688.1 376.4 98.0 |[88.8 51.9 1.83

[0350]  R11.5 2 HERIBH B 128 4073 85« AR A HE 2 0 SR L 2R LL 3%

[0351] Syt fsl14 : il & B AL 75 05 (i v

[0352] 4RMEEA TN TR ML S FEZ WA G G 75 # 2 A E Y0 10mg/
mLA I I T-60mLI 0. IMBH IR BN P o 4 5 4R A 5 2 Bl 4H A W) 20mL A2 46 9% VR LA 40mL /
min {35 BN A A2 43 5 50mm K JE N 250mm ) & A Sepax®SRT-10/10C SEC-1000.
Agilent®PL Aquagel®-OHMIXED-HFI TSKGel® G4000SWi) € i 4 o , Fo 354 & A& 1 1 ek
F2 S 7 B AHE IR A J5T o A FHO . LM R EY LA AH [) PR AL T 3R A T e 0t o e B 5 7 8 s, e B2 40mL
o, HELESEEE T 1000mLEL 2555 53343 o 183 43 B AL GPCIN & RN 55 70 58 70 1 7 F
B B I E T R AE200kDa 600k Da 2 8] 255335 4 o A FF E 14> F R E600kDa Al
1000kDa 2 8] ) 25 53 5573 o & 31 EE 3509 1 B AE 1000k Da A1 1400kDa 22 8] () &5 73 343 o & - EE )
53 ¥ & AE1400kDa 11800k Da [a] (1) &5 7358 7 o Fe R A 555030 43 30k 25 5% - A& FF 1 il 45
GPCEE 73 7 4L A W3 5 B 75 B 8 o T AR TR B IR

[0353]  sEjafsl15: i & ALAE R 1B I (o

[0354] 4Rt T AF RS FESMNRIG A EZHEASY AL IG A % 2 A5 Y0
10mg/mLIPJHR BEVE T-60mL 0. IMA AR o 44 75 AL 4R 75 82 22 Wl 4 G W01 20mL ke 46 v ¥ DA
40mL/min ) 3E BN W42 53 51 9 50mm K E N 250mmff) £ Waters® HSPgel AQ MB-H.

PSS® Suprema® Combination Ultrahighf TSKGel® GMPWXLH itk , Hodh (& o 2k
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CN 112513165 A W OB P 52/73 T

A 5 FR 35 R A TR T 25 A AR A 2 o A FH O . MU R 4 LA AL T) 1) R0 1R AT e It » e B 508 5 5 Ui
E40mLEE 433y , B2 JLUEE T 1000mL B 2555 733543 o 3 ik 73 A1 R GPCI & B A5 4035 43
15> F a0 . &S HE S TES A ZE/DI0% KT 100kDa. HA4r F R ED80%
KTF200kDa 1/ 5 4 F B 43 A7 i 22 2050 % K F-500kDafl) 55 433 43 o He A 1 55 40 58 40 ¥4
T35 AR 1 ) & CPCEE /i 0 A A W80 & AT 8 0 T A v g o

[0355] S 51] 16 LG AR i o1 2 M) 0 A G 1 i 4%

[0356] AT ish e 1) 77 ¥ AT LA LIAFAR] 7 XA H V4 & A ORI B 1 D3R AT 5 1 E AR
FERE L o

[0357]  MEA 50T B AR R E R/ MG s A v & = H R B A S T E A
Iy T B EERE IR, DAV &1 - B R 43 1 5 4 i A T /2 22 97 A AR R B F A ) 3
R o DR B3 Ak S TR PR A TR I 1 S AR TR 12 20 o R T 12 1 S4B T W TR 5 52 VR A
A [T 42 o A 0 0 2 6 3 T30 W e 8 2 4 0 R s 1 5 FTAR TR b P2 17 09 A [ A o AR 20 T A v M IR
(R 58 i 1 o) e 5 A Fi2 6) 11 o) 288 Je VT 22 AN [ 1R 7 72 o DR R 3 PR B B T #E e W IR
3, RBLE AL — PR 5 7 0 48 5 0 e o 4358 i 23K I PMC BioPolymer®, 34 & Bl & 4 1
L T T P2 o 38 o St 51 3 HR T U 1) V2, FHMWCO  TRFIE I8 28 75 100k Da T 3R 453 #65 ii pil sz 1
FRIHE P W P2 5 o T8 sk ST it 491 1 O FR 15 18 110 7 923 3R A5 4 VAR W I 4 o Je et FH st A 1 A 2 B A v
5 B VA s SRS e T 6

[0358] &y 4055 g VA W P (L) 8 W R 7 ) 4 v W R 20) 14D k) 2% 08 BV 2 AN [R) 1) 15
035 AN AL B, 70 R e 0 N S HE LAl o 4B A I T AR TR MR 8 MBI I 1L A
VS 1 2 2 i A P 17 DA W TR 20 %) 1] £ 94 B S it ) 1 27 iR (1) 5 VR S AT IR S 15
FEE B V) ) ot i ) 2L o e S R PR L O 1) 8900 L 3 B 3 5 1) [ st 08 ARG 1)
[l LIt Y8 R I A G o DA R i R B T B R 2O L A S L 8 RN R M 2 19, 48 S5 iE
T OB T BE VA AT D) e AT HE— DA B, R EA R S T R -
(03591 S5l 17 « FH 1) 2% A0 7 P8 50 7 4 ) 80 A8 S 14 P AL 1) ) 8 8 sz 1) 49 =2 U s
[0360]  {i &t 2 Ea B2 SR VP Al FH T i 4 v A P 7 22 1A R KL 4 R B IR 1) 9 T 2 90
A o FEL 1) 5 0 P 1A i P T 1) 50 400 T P50 7 /RIS S 40 KEL A1 4 0 P o KL 1) 4 38 3 f 2
2 FE FH R ] 35 ) T8 W T O e 8 S 100 40 i A Fle 1 1 R0 ) 8 % 52 1 3 P L ) 4 i i sz o L 4 8
T2 342 i ] ) s 3 P J 1 2 P REL D 85 P T o L 85 8 Js 4 i P ) s A 8 8 J L 4P AEL
MBI AER 12 R Y T IX M AT I 25

[0361]  FERAMLE RS HT o TR0 AN IELEEN 4 S SR BE A0 HGPCER
N, W 537 5 FHPMWER R , 535055 1 5 FHWAMWER 7 , 2038 40 -5 FINAMWER 7R, T 43 b 20 A FH %
SRR, o TR AMWER R, 2 Ba S HPDIR R .
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CN 112513165 A i';ﬁ HH :F; 53/73 11

PM | WAM | NAM | % % | % | %% %% | %% | PDI
W W W a4 4| 4 | fE>10 A5>20 | A5>50
(kDa | (kDa) | (kDa) | /i A | fi |[OkDa OkDa | 0
) <10 | <20 | <50 KDa
kD | kD | kD

0362
103ez] 92.0 |2593 22.1 83 | 14. |30. |523 34.7 14.5 11.7

-5 W W ZE o
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CN 112513165 A W OB P 54/73 T

FH| 5123 (5353 1285 105 2.1 |89 |804 65.1 36.6 4.2
il
&
.
B
&
Z
$H | 594.6 | 493.4 44 22, [27. |35. [574 493 31.3 113.
Ll 0o 3 |7 3
18
[0363] &
B
&
3
$ | 662.5 | 790.6 2454 (0.1 |05 3.4 [90.9 80.2 52.0 3.2
il
&
.
i
J&
4
[0364] 12

[0365]  Sijiti 5|18 « {73 5 Al i 23 ¥ T e SR i I 1) 20— = W o £ R RT3 028 €12 K Y
Tl AR TR e 1 22 20/ SR8 1 0 F =0 AT

[0366] ISR IAFIH T £HXF —HFAEEERERRG I T2 Al 2. R 14921 T 538
13 ol 7~ AH A ) = R E R b RS ) 2 T B o A i 26, FF LA 53R 13 plrs 77 AN F Y 7 s
T FE AT S, TSR AE T % Bk B 0% I 70 5 70 A1 B P APAS [RDIE Ao AN &35 SR AT LA
B, CETER T ERERRT T ZHEE AR &M . &R\ R A 28kDa®
8250kDa [A] (1) ¥4 4y F E 1 BA 2 P o A i M AE e I -

[0367]  FERAFMLERATHT 020 M EEFHER 465 B RE % 1% HGPCER
T, V41 FHPMWER 7N , B34435 FHWAMWER 7S , 2035 70+ 2 FANAMWER 7R , 1 43 b 23 A FH %6
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CN 112513165 A i';ﬁ HH :I:; 55/73 11

AR o T B MR, 20 IR AU PDTROR

PMW | WAMW (NAMW | % | % | % %4 %% %4 | PDI
(kDa) | (kDa) | (kDa) | 4 | 4 | 4 | AF>100 #>200 AF>500
A | A | A5 KkDa kDa kDa
<10 | <20 | <50
kDa | kDa | kDa
[03¢8] |38 1175 |283 142 16.6 | 51.787.9 3.0 0.6 0.0 1.99
&
B
;174
1
®l210 724 99 265440673 184 9.1 23 729
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CN 112513165 A L 56/73 71
%
B
B
2
#8704 11059 |52.4 0.6 |58 |33.1/353 |I2.1 1.3 2.02
%
L
i
3
& 107.1 | 136.1 79.9 01 |15 |154 /534 |198 |11 1.70
%
[0369] | ¥
i3
4
{802 |171.9 |60.4 0.8 |53 [265|479 |254 6.6 2.84
%
B
B
5
#1951 |192.1 87.4 04 |23 |14.0 644 35.8 5.5 2.20
%
B
i
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CN 112513165 A .IH' HH :F; 57/73 T
6
¥ 2425 13665 1372 |00 |05 [70 777 546 219 |2.67
b
3
iivd
7
#3071 13958 1702 |00 |02 |40 838 622 254 |2.33
b3
i
Jiivd
8
(03701 |38 (4593 [5140 [1985 |01 |04 |34 (878 714 372 |2.62
b
o3
%
9
13902 4979 2289 |00 |00 [17 904 733 351 |2.17
B
o
Jild
10
| 4573 5928 3009 |00 |00 |07 954 829 438 |1.97
B
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CN 112513165 A

i

B B

58/73 T

[0371]

B
iid
11

535.8

760.1

350.6

0.0

0.1

0.9

96.5

38.3

543

612.3

857.0

448.7

0.0

0.0

0.2

98.6

92.4

61.4

1.91

393.1

930.1

296.6

0.0

0.0

1.1

93.6

81.1

43.6

3.14

409.4

772.0

291.8

0.0

0.0

1.1

94.0

81.5

43.6

2.65
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CN 112513165 A W R P 59/73 T
|| 743.0 |1618.0 387.5 0.0 (0.1 |14 929 86.6 68.2 4.18
¥
B
B
16
|| 6862 |1876.7 5249 0.0 {00 |03 984 93.0 69.9 3.58
b 3
B
4
17
& | 6238.6 | 3957.4 519.7 0.0 |10.1 |17 823 78.8 71.4 7.61

[0372] %

w
%
18
| 43152 15336.8 20095 (0.0 (0.0 (0.0 937 933 90.1 2.66
b 3
w
i
19
| 6170.2 | 8101.9 846.3 0.0 (00 |03 947 91.1 83.6 9.57
¥
B

[0373] B
20

[0374] K13 : 207 i 1K) 4 T & 0 A I 38— S W A
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CN 112513165 A .IH HH :F; 60/73 T
% AR | Y% 435 5-60 | % 43AR 60- | % 43R 200- % 43
<5 kDa kDa 200 kDa 1600 kDa Ai>1600

kDa

15 BEBE
B 1 3.5 87.9 8.1 0.6 0.0
WEER
B2 13.0 58.6 19.4 9.0 0.0
5

[0375] | B 3 0.0 413 46.6 12.1 0.0
WEER
B4 0.0 20.9 59.1 20.1 0.0
15
Bs  |o1 32.8 41.7 25.0 0.4
¥ BB
6 0.0 18.5 45.6 35.8 0.0
B
&7 0.0 10.0 35.4 52.3 2.4
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B B

CN 112513165 A 61/73 T
W
B8 0.0 6.2 315 60.0 23
W
B9 0.0 5.0 23.6 67.4 4.0
W
B10 0.0 3.0 23.7 69.8 3.5
W
B11 |00 1.3 15.8 78.0 49
BB
B12 0.0 1.3 10.5 78.9 9.4
[0376] 1R
B13 0.0 0.3 72 80.4 12.0
wWERE
B14 0.0 1.8 16.3 68.7 13.1
WERE
B15 0.0 1.7 16.1 72.4 9.8
WERE
B16 0.0 2.1 9.4 60.9 37.6
BB
B17 0.0 0.5 6.5 62.4 30.6
W
B18 (0.0 2.3 57 35.2 56.8
W
B19 0.0 0.0 03 24.9 74.8
[0377]
W
B20 (0.0 0.6 52 28.7 65.5
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CN 112513165 A W OB P 62/73 T

[0378] K 14: 20FP G EENE ) 7 F B AR I 28 A WA

[0379]  SEfs19: &7 T E M e bR A ) B R TS SN Bk AL & ) AN &

(03801 ¥ iy 43 1~ 5 ey 0 R I ) 50 P IS 7 4 4 8 152 1 8 AR 40 5 A8 Jie 209 A A 25 B8 1K
TERRME SR A /KR, a8 H AR & 55 B AR T RS2 (ICP-MS) 43 HT i & & Yo w/w, AN S
HEFAG LE I 48 AR I LE B ALS PR35 I 06 58 04T o B D W it 7 2 3R AR R I -5 it 1) JB8 JIR L B %
R N TR IR IS & 5, DL SRASHE R IR Y6 w/ Wi BR TiE 2 B o 4 TR W TS0 7 25 1 S AT S e e
20 IR IR e & s T R R 159

RS & (% ww)

¥ BBE | 23.93
JBE 7

5 B OBE | 40.95
[0381] B 8

B BB 40.32
B9

¥ BB 33.15
B 10
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CN 112513165 A

L

B B

63/73 T

[0382]

[0383]
[0384]

II T BENE I o 1 73 1 R A R S B K AL B R B A RS
FRA MK E A TN “carb.”

B
B 11

44.87

& R
B 12

41.02

& B
B 13

36.18

& R
i 14

40.45

15 B Bl
R 15

5 B
B 16

59.19

14.39

B
17

¥ B
B 18

51.30

21.11

¥ B
B 20

25.60

R 15~ B W I 7 23 48 B 52 1 S T8 T JEC 20 T R I

B A2 ¥ K 24 1 B 2 /K AL B P 7 b oCo i il SR €0 - SRS L (GC-MS) AT T
T 3 R T A T S A TR TS T AT ST 1 1 R M 16 e 9 A 1 S R4 T R I 20 1) 4
T 7K AK A 0 R B 2L o 8 Tt TR P P IR 20 AR v 0 - B e A T SRR AT AR A, DA R AE0- =
HH L e 6 (O-TMS) T fiT AR AL J5 1 FHSupelco Equity - L RA 95 B 405 (i A
(30m, N 4£0.25mm) , 7EEREFIAgi lent 5975CHTIER M HIAgi lent 7T890AS ML 24 L
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CN 112513165 A W OB P 64/73 T

BBOK A HER
weEYw | (BBK | ERE | ABE | (BBK
SROE HEY | (BBK | Bk | EW | REREGE
R AR ([ HEWE | eWE | SR | BKLE
1% % | BR% | BR% | K% MER
wiw) | wiw) w/w) w/w) w/W) 1% wiw)
W BB
B 7 a2.7 44 .4 329 0.5 0.4 0.3
[0385]
BB
B 11 59.5 91.9 8.1 0.0 0.0 0.0
BB
& 16 25.9 48.3 9.9 5.5 59 0.3
B
& 18 41.2 1 92.0 4.7 2.1 0.4 0.2
I
& 20 30.1 84.7 10.6 3.3 0.9 0.0

[0386] %16 TL AN I B S /K AL & A A0 B 2H ik

[0387]  SEJiti {51120 : KRR A ARG V69T

[0388] gt FH S it 451) 1 8 H 26 5 FR) — 1 il T Ak 2 1) e 95 22 WA VIR AE L BR N MR A VR S VR USSP
(LRS) H il £ o FELRSHT LA 100mg /mL il £ 1 FE V5L JI5C 1 2 e 50 A7 J 1.6 sy 5 4 Jg L 8 R A 98 1R
20 fELRSH L 50mg /mL 1] 25 #6750 5 19 o FELRS T LL500mg /mL 1] 45 #8 5 ¥ X 1 7 - XF Sprague
Dawley KR HEAT T HERR DIBR A, KR 1Y~ 354k B A DL = 50 BT o N B 1) B AR R 3817
W R 7 o FAT B AR DR TR REATE T B — AN G BHL ¥ o 7 ¥ R BRI 75350, SR 5 FH JG B v A 78 i
T 2 R SR DD AT R A R, 0O FEE A I, S AR 55 UL, B HE T T PRI AR AR o 25 R AR R R
SR B Sk o FEBEAN L RE TR, 38 5 L BR WA V3 S USP (LRS) e I FHAR RS I Sk 4 +¢
LI 4 458 5 40 o L 42 FH LS BTHLRS O HR) B T8 22 WE VA VR AL B o FH 4% 2 35 P LA R Bz
JRJZ S LR R BRI — A, SR 5 A AE DA AT R 2 B A o T SR A TS FORG 38 PR A7 B R R /DN o T SRR
AN R R B RS, FE R v BORG IR 7 25 2, RIDRG I ThI AR o o 2 8 A RS 1R AR 1 B 0L

[0389]  ZEzU1: MHIETE 5 (%) = 100x A8 F&E &M 2 T AR+ 2 2% 55 A i i) A

[0390] i FH&E X L e $E 52 LRSI 0 HEZH B 65 %6 R EE 5 H . R 13 R RI6H AT R =
P NE R R R SR R R T R R, B AR T PR R & B R PR AR
I REDOT T o) R ZH R %52 81 ) RG22 25 K 38 o
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CN 112513165 A 65/73 T
FIYMER | WK | SXHAEERER
[0391] PR R
FHiEmg) | KR R | SR EE R
HE (ko)
(mg/kg) B &%
wWER -40% (B, 5t
1 HEAREG, 2T 41
0.41 1.5 3.7 FEIERI N 40%)
OB 9%
B 2 0.59 1.5 2.5
B -10%
B3 0.39 1.5 3.8
B 83%
B 4 0.65 1.5 2.3
w5 46% (I, 5 xf
[0392] ;v A EE, “F4EvE
0.53 1.5 2.9 R PG 46%)
B 44%
B 6 0.46 1.5 33
wWER 100%
& 7 0.47 1.5 3.2
B 100%
B8 036 1.5 42
W 100%
&9 0.39 1.5 3.8
wWERE 100%
B 10 0.40 1.5 3.8
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[0393]

[0394]
[0395]

[0396]

nw B P 66/73 7

wWER 100%
B 11 0.58 1.5 2.6

BWEHER 100%
B 12 0.44 1.5 3.4

OB 100%
B 13 0.64 1.5 23

¥ BB 100%
B 14 037 1.5 4.0

wWER 100%
B 15 0.50 1.5 3.0

BWER 100%
B 16 0.45 1.5 3.3

BWEER 100%
B 17 0.59 75 12.8

B 100%
B 18 0.59 1.5 2.5

wWERE 100%
B 19 0.39 0.8 1.9

BWER 100%
B 20 0.56 1.5 2.7

LT A T 2070 AN[R] ARy 0 FCAF X T30 FRLRS FRY K Bl A8 47 o e e 1

R RTINS R 5R ISR 14 45 AR5 I 1) 7 5 Bt AT B AT LUE
FEMRI R, 505 460 % 8 A1 H 57 f 70 A K - 100kDalfy B4 7 1 &K T 100kDa
R4 E IR AH EE , 3 3537078 KT 130kDa M, 15 2160 %6 B 5E 22 He 73 1570 A K T+ 100kDak]
N FEAE ] TR 25 B a2 B A Ay S o KR A ARG D5 T s B K T
A LR R FEAR R &S, Y7 1B T 300kDa i #5 B RE I, 015 4
70% S £ (1) H 21 58 40 A 7 T 100kDa , 7EHI 6] T 22 Bk ek 2> s LA HoAth ) A 77 R R
R RS ARG 5 T S 7 Y B v PR ZH 2
ST 2.1« FH e A 2 1 AN A 5 W JR 103X 1 7 & A REAT R IR T

7



CN 112513165 A W OB P 67/73 7

[0397] X R FRIRAT 5 AT B AFARAFRZET KR TR E, R G815
JY T 0 PR AR R s (0] T FH 245 fE 25 THEAT TR

[0398]  7EFLEREAMAME ST USPHLLO . 07mg/mL i 45 75 8 2 BEVA VI, 18 1 8 K R - T B
AR HR A& TE I, I ELAE BEAS TR R o O 5 T 11 X 38 375 ¥ 0 9 e ok v 2R I 1) 1
HBEN o T 5 A A AR AL AT E 45 DL 5 EE 5407 o IR -5 A PR 3 D IS B 0 4 1 o« 52 4
T8 A AR RN SAR SRR , IF R 48 & R 1E 2 AR VT DI O 2 R0, 8 K e TR EE 15ml kg
1) 5 5 22 BV T 26 24 T I IS - AR5 W VAL R E . IR FIE T 5 ARDERN K E . 75 ARk
HEE SR, MERE S B2 e AKENE S RN

[0399] 262 KGIEBHEFH (%) =100x T 5 MAKEKE - M2 M T2 AKE

[0400] 4 AH[E] A 7 vE N FH -3 FOBT v 22 (1 e , 252 15mL kg IRt JE FLER B MM v 5 R
USP (LRS) A5 4 8 2 R VA L -

[0401]  fsfi FHEE X 27 e 2 52 LRSI 0 FEZH B 41 %6 R & B 75 % R 18w T UL Bt
VOB 5 150 D 75 8 s L R 8 R S L OF) 7 7 BT SR AR 5 SR, 0 T3] 2 oK 1) ) 3 I
(AR S A1) - KB4 43 T & 3 AT /K T-100kDa$E Z AKX T-50k Da I #E T 8 I , LA Ko KB 4343 T
0 A7 R T 100kDa £ 22 5 T 200k Da 1) 4 386 5 fist » I~ 26 HP 1) 45 SR oo AR 0 B2 (0 R
78 5 F PRI

BB E FEAH EXREETFEANE
0 BB % R EK %
(mg/kg)
[0402] | JEEBERE 1 ] ! 21% (B, HxtHAL,
SR T Y MERE & BRI 21%)
WEERER 10 -
1 8 100%
"HaTE

[0403] 2218 XS T HELRS , 4 FH 3 RS 50 0 ML R MAET/ fh 7 T 25 FR R e
04041 MZE181 4% B 0T LA, S5 7EAHIRL IR T 3EA 40 404 7E 100k Da B B % 7E50kDa
L RSB A L » LT 3540 404675 T 100KDa sk £ %8 5 T 200K Daa 4B I 26 411
TRl 25 I DB B SEAR 7 R I G T T AR T B T R T

[0408] S22« FHERE I LTI S T 25 Foace

[0406] Dy 1 B3 el 701 H ey B AR 1 THE I 2 ARG P K DO A A = R 2 1
IR A A BT T B XFE A OUH) TR AET AR ZHT, 4 % 7 FRE, 285 i UL A

FH R EIE 1) T 25 HE %5 EAT FR

[0407]  7EFLERARAE F U SR USP (LRS) H A 5mg /mL 1| 45 2 18 22 W VA v, d ok 3l i 2K 8
A AR EL AR TCBE 1), H AR T AR FE i #OR 47 T8 1 X 3 o 3 i I 0 3 it Hp 2R IS0 1)
CUHEN T8 AR e AL AR RO G2 DL 51 RS 1345 o BBk 75 AP I 1 R 0 4k il B . 52 452
()5 ff IR BE AR G AR AR TR, H 5% & 4218 - A LA DT 1 B TS = 43 2 — RS =
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Gy PR R R TR B 5L kg S A S 2 T IR IR SC PR LI D I R e i
RV VR AE R P 3070 Bk o BB AT P ILIAI D) 1T, 9F A 10mL/ kg LRSPUEAR I  FE R DIA 22
I » 165 2 P 01 DT 0 YRR B o A S A o VP R T A P LRGN B 7 5 AR I T
AT 75 AR R e, BVRE R 2 T B M KER H .

[0408] R 197N 18 FH LA L8 (1 BT X A W JB 17 B0 D7 R 3R AT IR 45 AL 5 T iR A e i e
153 TR AR R I AR AL ST R R 25 R IR N E VR4 I 6T B AR KT S8R
RS

(04091 FR19FEAL T M MME L TI6 T /N> 18 A 4i A

Al R FEAK FHREKBE %
[0410] ol
ﬁﬁﬁ?& s : 0% (BJ, FRBUKSIE)

[0411] 319 s A 5 A JIs 17 ) R e B2

[0412]  MFRI9HI L AT LUE w5 73 T E A B I vT FH T D A0 ) F9L77 2B 92>
s A HAR T SR TR G T MAAE.

[0413]  SEjtifs23 : i 7 1 E AR R IR AL B VIR TT 1 B ML 4EPERL &

[0414] 5 T T B 7 29228kDa ) £ 35 4 1 £)1210kDaff) 34 70+ & L 9575k Da i & 77
TEMBA T84 GLrh 2189 % 143 41 KT 100kDa , HoH1 2530 %6 1) 4341 K T-1000kDa)
()1 0 1 B MR T M JRe 2 G D AE A 1) T2 ARG 32 7 T 1 Th 2%, AE S 3 = R e =22 | R B A~
A BT T UL E A OUH) TR AEFARZ AT, K PR, 28 5 18 1S K IA M F
FFEK E B T7 AT F RS

[0415]  7EFLFERENMAS T BRUSP (LRS) H L0 . 02mg/mL+0. Img/mL-0.5mg/mLEY2 . 5Smg/mLF]
T AR B 1) %2 e 2 WA B e Y K B BT AR AR AR TE 1, I AR FR S FE
AR R AR T T8 X 35k o 7 Vi I i 2R IR U D 3N o T A e L L AN AL AR DL 5]
17197 o IR 1 5 AP I A R b e 1B o 52 40K 5 AR RN I BE AR ML AH R TR, I FH 4% & 2R 1]
SE AEVITF VNI Z 0T, B85 R A TR 5 Z)2ml/ ke 1) 5 7% 2 W VE TR 4G 25 T RE I o R Ja 9 B DEAG
& 8T LA R T IRV A A 2 BEIIR . H B RS 75 ARDEN K Al %
2THHE T E AR

[0416] ¥ AH[RI ) F-ARITVE N T 55405 Rl = 8 R AE e i, & R 1352 2)2mL /kg
[R50k L SPL R B RS T S VRUSP (LRS) AR 5 5 22 B VA L o A FH 55 U270 58 B 32 LRS R0 EEZH
F100% K% 78 555 - R 2007 758 FH b 3R 5 v 06 AN 8] v B3 R0 55 = 1 8 20 7 2 4 1 A I
HEVPIRIFI SR (SIEIT IS8 M, BEFIR FER & 7 1 E ARSI & 7145 10
AN 3 85 B R IR AR T REZH RG22 o5 R PR AR
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CN 112513165 A 69/73 T
WE@mg/mL) | FE FEAY S5xRHEYFEANER SR
(mg/kg &%
)
0.02 0.04 10 10% (B, 5 BROME bb 21 4 MR %
FEAIE 10%)
(04171 1.1 0.2 10 30% (B[, 5tk HEHE bl 27 i o
[ 30%)
0.5 1 10 1% (B, 55 6F HE M BU 2T 4 M kG 3%
FRAK 71%)
2.5 5 10 95% (Bl , 55 HEAE BE 2T 4 M kG 0%
FEAIK 95%)
[0418] K20 AHXTFXJHELRS , {5 & 4 T BRI IR A S VIR T 7 5 AkE
[0419]  MZR20MIZE AT LE H , & 40 T 5 1 # e bE e 20 &0 mT DA R T R Sh b 400 L T3
EBx B A At 5 6T PR G TR AR E.
[0420] P Ehmic Bk
[0421] 100 FETFHFEMITERG BEEBRIK)
[0422] 100" HETFHFEMITERG BIRERS)
[0423] 100" PHE 58 TEF &40 (CATS)
[0424] 102 g NN 2k
[0425] 104 Pt JERS
[0426] 106  HAEMWCOT- RS #E W/ £ 1R
[0427] 106" BAKMWCO-F & Stk 1
[0428] 108  HAEMWCOT- RSk 5 Wty H 5 2%
[0429] 110 &EEE D FEIFFILESS
[0430] 111  REMWCOT- R Si B8 Wk Hi 5 2%
[0431] 112  EEMWCO TFFISEJE S84k 7 45 2%
[0432] 113 %7 EBAEMWCOT & il 1
[0433] 114 HEMWCOF RGiHE
[0434] 115  BEMWCOT- R GL VA ML I 4 2%
[0435] 116  AX7EMWCOT- 245 46 i 4 i 75 22
[0436] 117 R EMWCOT RGIATIE S
[0437] 118 B EMWCOF RS #l BE Wik [al & £
[0438] 119 R EMWCOT- RSB IE Wk H & 2%
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w B P

70/73 7

[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]

120
121
122
123
124
125
126
127
128
129
130
130’
135
136
137
140
140’
142
143
144
145
146
147
150
160
600
600’
610
620
620"
620a
620b
620c
620c’
622
622’
624
624’
630

BARHEIE 7> T ETFF JE 4
BAIRMWCO-¥~ 22 4 46k B1 o Hh /& 42 108
BARMWCO TRF I i 284t B 45 28
AR E B EMWCO T RS0 1] iR 1]
BARMWCO T REGi5%
BARMWCOT R G 7L o 28
BARMVCOF RGN A 2%
BARMWCO T R A7 48
BARMWCOF 22 Gk B4 il [ A 44
BARMWCOT R G012 1% Wk it i 42
B EMWCO TFFF &%
EEMWCO TFF T &% (B3)

FH B 8 07 v e v Lt B 4k
IH 25— ¥ I ) v e v R R

BH &5 I N7 e i 2 7
EARMVCO T 2248
BARMWCO TFFT 24 (K3)

BN ER IR A AR

K FRBIEHE A

BN SR VAR ] 1

IKH 3 2B R LI

BN ER TR A

IKH S 2B IR L B 4

R EMWCO TFFIL 38 2%

EIRMWCO  TFFIS 6 7%

BLUTTE R4, T MG R IR H & Y3k
BLUTTE R4, T MG R IR H & Y3k
ey

P GNIRe Sviy

IR Svidt

Bk X B (5 —- i % E)
IR IX B (58 - Hh 25 )

BB X B (G = - B IR )

FA R [X B

g ot 155 e IR B Svid i w v p
B K AV 1% B A R v

A 15 e G R B Svid v p
BT AT V5 0 B A R v

BI LS BR6 1011 55— JR o

7> T AR
7> T AR EE

S,
S,

N
4o dqm
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71/73 W

[0478] 640
[0479] 650
[0480] 660
[0481] 670
[0482] 900
[0483] 910
[0484] 912
[0485] 914
[0486] 916
[0487] 918
[0488] 920
[0489] 922
[0490] 924
[0491] 926
[0492] 800
[0493] 801
[0494] 802
[0495] 810
[0496] 812
[0497] 814
[0498] 815
[0499] 816
[0500] 818
[0501] 820
[0502] 825
[0503] 830
[0504] 832
[0505] 834
[0506] 835
[0507] 836
[0508] 838
[0509] 840
[0510] 842
[0511] 845
[0512] 170
[0513] 171
[0514] 172
[0515] 173
[0516] 174

B BR6 101 5 — Toiv;
LU AN R 2H 5 1)
TSR R A BR610 B0 J1 T )
B

HL KSR R G

HL Pk &

L

HS A7 B

H, K B

FH, YK 2%

IEREER

B %

FH %

ERE 7 1) ik GRS 1 BALA2 7 1)
RRIENT R G0, F M Ut e e 4 & W 3RAS 70 B e B

A AL VA 4

Tt AR

ey TR TR A5 A

BT RGN
ET RGIE
75T ) TR
TR ] 4
35T VU R
FEHTH I

T

BT
BT N 2k
FHHTR
75T ) TR
TR [ 4

375 M VU
BT
BT N 2k
T IR

Pl iidJ€ (TFF) 7 R 4:
TRRL JE 2%

TFFF RG0S 8 A3 L B4 28
TFF¥ R G015 554 8 (]
TFFF R4 9%
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[0517] 175  TFFT RGN B 2

[0518] 176  TFF-F RG4EEENE I 25 4%

[0519]1 177  TFFT RGVETIA 2%

[0520] 178 TFF T ARG EYEL

[0521] 179  TFFT RGBEVHHE L

[0522] 180 HFXH|T RS

[0523] 181 HE PRI

[0524]  182a BFACH T RGMEENE AL N E 2

[0525]  182b WFACHT R ERVE T ML B 4

[0526]  183a B FACH T RGH FEHE IR [H] 1R

[0527]  183b B FACH T ARG ERVA VR AL B

[0528]  183c B TACH T RAERIETIR A IE

[0529]  184a & Tt RAEMWIEIEKIE

[0530] 184b ETXH#T RALRIEWIR

[0531] 186 E T X RAWIENIA D

[0532] 187 ETAHMT RAHMBIHAA

[0533]  188a I FACHL T RGHDELNE IR [H] & 4k

[0534]  188b EFACH T RGA IR A 4

[0535] 189  RALEFATHeM /i

[0536] 300 BRI R4t

[0537] 301  FA ALNIEZR

[0538] 302 T RGiIEIE

[0539] 303  TFF¥ RSk ¥ & 4

[0540] 304 HTFHT RGHH A

[0541] 305 BT RGHHEL

[0542] 306  THiLJERS

[0543]  FdE bR SCEGE SR A TEREULEH , 75 A ST s Y BT A AR I 1E IR E 5
. 40 B AR S A B A UG BH , 75 006 10 B A A A B “BRC BLEE R )R INR GBR AR R
BH B8 B B R SO AT AE U 75 TR RR AR S R R PR P ) (9 s
(including)”\ “BA”F“4L % (comprising) ” B R R “BHEHEAIR T7) BrdkE 5 A H e
Hal B SCAEEE U, SRR A (RS ER B @ (@) 7 (an) 7 Ml
“iZ (the) ") BLFER £ 51 H .

[0544]  FRAR A TR, 8 WA SCH St 7 U — N B E NMRFAE ) SR A B RAFFAEEAT
BRI T 281 (G “FEAR 7 N “L)7) TR 1% S AT B IE R 8 SO X 1% 52 it 77 0t
THAR BT 5 A T T B2 1 U VR LA

[0545] AU B 7 v A AW B 40 55 1) o T L 25 B N Thie LA B 20 B8 N T e 3 7 A
BRI, B AETE BRI B R v BARHL R AR 17 1 “%% B (means) ™, 75 WIRLF B SR AN N BN
Fon BEEMMINAE” M8 R, T E BRI EE SR oh B AR PR R 1715 3 B RO R BURIZE R B
R NN “SE B INTIEE” 190 R F Al , BR AR FE BRI ZE SR A B AR BRI 73 PR, 7
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BRI EESRAN N AR RN D BRINEIRE” (2% 28 » M0 AERUA 23R i HL A PR 17 78 25 B 1
THOLT » BOMZER BB N R R D BINTIRE” (K 9C &

[0546]  #RHE VA _EFfrid , B B, RV T UL H I QA SR iTie 1 BRI St
J5 2B T DLAEA T B ST S #RTVE B 1 15 00 T HEAT 25 R B . D ik, RGEATS
TR A AN A SR 1 2 RS IR A 2 L R B A RS AL 45, I LA S B B BUR 22
SR AL A SR FTBR 1] o 5 A A2 W08 SCfr 18 A ORI SRR R 1 o
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