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(57) Abstract: Compositions containing a biologically active ingredient and an inorganic oxide material are disclosed. Methods of
making and using compositions containing a biologically active ingredient and an inorganic oxide material are also disclosed. The
present invention relates to compositions comprising inorganic oxide porous material containing a biologically active ingredient in

O liquid form, methods of making such compositions, and methods of using them.
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POROUS SILICA GEL AS A CARRIER FOR LIQUID TECHNOLOGIES

TECHNICAL FIELD

160611 The present invention relates to compositions comprising inorganic oxide

porous material containing a biologically active ingredient in liguid form, methods of making

such compositions, and methods of using them.

BACKGROUND

{0002] The oral route remains the preferred route of drug administration due o its

convenience and good patient compliance. Major problems in oral drug formulations are the
erratic and incompicte absorption throughout the gastro-intestinal {GI} tract, resulting in fow
and variable bioavailability and lack of dose proportionality. These problems mainly result
from poor agueous solubility of the active ingredient. It has been reported that an estimated
40% of existing pharmaceutical active ingredients and an even higher proportion of all newly
developed drugs are poorly soluble or insoluble in water, This poses a major challenge to
drug development, as there is a high need for producing suitable formulations io improve the

sohubility and bioavailability of such drugs.

{60037 Much research has been conducted into methods (o cope with these problems.
Methods that have been developed include the reduction of particle size of the drug by
micronisation or nanonisation as to increase surface area, thereby increasing dissolution rate
of the active ingredient. Further methods include solubtlization in surfactant systems, water-
scluble molecular complexes with cyelodestring, converting the drug in amorphous form by
byophilization or formation of solid dispersions in hydrophilic carriers, microencapsuleation,

and the release from porous carrier materials.

{0004} Ome technigue for promoting dissolution properties and oral bicavailability of
poorly water-soluble drugs is by using them in Hguid phase by dissolution or emulsion in
non-volatile oils’ lipids., Such svstems have been referred 1o as lipid based drug delivery
system (LBDDS)Y. In these forms, the active ingredient is already in solution so that the drug
is present on molecular level, avoiding the dissolution step from the orystalline state. The
drugs in lguid phase are typically filied into soft gelatin capsulees. The latter give rise 1o
drawbacks, such as complications in manusfacturing, low manageability and poriability, risks
of leakage, limited shelf-life due to stability problems during storage caused by interactions

betwesn the components, oxidation of the lipid components, issues of compatibility of the



WO 2014/120922 PCT/US2014/013848

Higuid formulation with the capsulee shell, criticality of storage temperature becauss of

irreversible drugsfexcipients precipitation at lower temperatures.

LELIRY To overcome these problems, so-cslled Hauisolid formulations have been
developed, which are porous camrier materials wherein the drugs remain in liguid form.
Liguisolid forms are obtained by conversion of drugs in Houid form into acceptably flowing
non-adherent and compressible powder mixtures by blending with selected carriers and
coating materials. These then are converted into solid dosage forms such as tablets, pellets,

and capsulses.

10006] Due to increased weiting and surface area for dissolution, liguisolid dosage
forms of water insoluble drugs show improved dissolution properties and bioavailability.
This techrique was successfully applied for low dose water-insoluble drugs. However, as
loadability and releass of the drugs from the carriers used is limited, formulation of insoluble
drugs at higher doses is one of the limitations of the liguisolid technigue. Another problem
associated with higuisolid formulations is their decreased flowability when loaded with higher
amounts of drugs in liquid form. This causgs these materials difficult to process in
pharmaceutical manufacturing. In order to have acceptable flowability and compactability,
high levels of carrier and coating materials have to be added thereby increasing the weight

and volume of the resulting dosage forms,

{00071 One type of lipid based drug delivery systems are the seif-emulsifying drug
delivery systems (SEDDS). This type of emulsion-based drug formulations can be used in
soft  gelatin capsuless or as lHguisolid formolations. SEDDS are  isotropic and
thermodynamically stable mixtures of drug, oilflipid, surfactant/cosurfactant, that, in contact
with gqueous fluids, spontaneously form cil-in-water emulsions of droplets, ranging in
droplet size approximately betwesn 106-300 nm. Sysiems forming emulsions with droplets
of less than 30 wm are reforred to as selfmicro-emulsifving drug delivery systems
{(SMEDDS), and even smaller droplet sizes as self-nancemulsifving drug delivery system
(SMNEDDS). Self-emulsifving formulations spread readily in the gastreointestinal (GIy tract,
where the digestive motility of the stomach and the intestine provide the agitation necessary
for selfemulsification. These systems advantageously present the drug in dissolved form and
the small droplet size provides a large interfacial area for the drupg absorption. When
commpared with emulsions, which are sensitive and metastable dispersed forms, SEDDSs are

physically stable formulations that are casy to manutacture. In particular for lipophilic drugs

o



WO 2014/120922 PCT/US2014/013848

that exhibit limited and distorted absorption, these systems offer an improvement in the rate

and extent of absorption resulting in more reproducible bicavailabiliny.

[5008] Ciiven the advantages of solid dosage forms, SEDDS, SMEDDS and SMEDDS
have also been converted into solid-SEDDE, solid-SNEDDS or solid-SMEDDS (5-8EDDS,
S-ENEDDS or S-SMEDDS) using lguisolid solidification procedures similar as described
above, The resulting solid formulations in turn can be worked into various solid or semi-

solid dosage forms (tablets, pellets, capsules, creams, transdermal systems, ete.).

SUMMARY

{0008] it is an object of this invention to provide further carriers for use in the release
of active ingredients of various nature, I is z further object of this invention io provide
carriers that allow higher drug loading comparsd to known systems, showing desired
dissolution release profiles and concomitant oral bicavailabilly characteristics. It is also an
object of this fovention to provide compact liguisolid dosage forms of high dose water-
insofuble drugs, which are of accepiable size o patients. It is an objset of this invention io
provide liguisolid materials with optimum properties such as flow and bulk density. Still s
further object concerns the provision of higuisohid formulations that have good flowability

characteristios and can be casily processed in pharmaceutical manufacturing.

[OGiG] One or more of these objects and other advantages are attained by the various

aspects and smbodiments of the present invention.

(00111 in one embodiment, the present invention relates to a composition comprising
porous inorganic oxide particles containing a biologically active ingredient in a Hguid
material, wherein the inorganic oxide particles possess {8} an ol adsorption of about 138 10
about 500 mi100 g and (b)) porgs having a pore volume, as measured by nifrogen
porosimetry, of about 6.5 cm’fg or greater; wherein the inorganic oxide particles remain free
flowing at a weight ratio of liguid material o inorganic oxide particles of at least 1.5:1, or

1.t or 17 hor L& L or 19 L upto 2L

[66121 in another embodiment, the present fnvention relates o a pharmaceutical
composition comprising st least one pharmaceutical dosage formulating ingredient and a
composition comprising porous inorganic oxide particles containing a biclogically active
ingredient in a liguid material, wherein the inorganic oxide particles possess {a) an oil

adsorption of about 100 to about 300 mi100 g and (b) pores having a pore volume, as
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. o 3 . . . »
measured by nitrogen porosimetry, of about 4.5 em’’g or greater; wherein said inorganic
oxide particles remain free flowing at a ratio of liquid material (0 inorganic oxide particles of

abfeast LS Lol or L Lo LE L or L9 Lupto 201,

{60131 in an even further embodiment, the present invention relates 1o 2 method of
making composition comprising porous inorganic oxide material containing a biologically
active ingredient in a Houid material, wherein the inorganic oxide particles possess (&) an ol
adsorption of about 100 to about 300 mi 100 g; and (b) pores having a pore volume, as
measurcd by nitrogen porosimetry, of about 0.5 em’fg or greater; wherein said inorganic
oxide particles remain free flowing at 3 weight ratio of liguid material to inorganic oxide

particles of at least 1.5:1, or 1.6, or L7 or LE: L o 1.9, up o 2:1.

{0014} In another embodiment, the present invention concerns a method of making g
pharmaceutical andfor cosmetic composition comprising at least one pharmaceutical dosage
formulating ingredient and 3 composition comprising porous inorganic oxide particles
containing a biologically active ingredient in 8 hguid material, wherein the inorganic oxide
particles possess {a) an oil adsorption of sbout 100 to about 500 w100 g; and {b) pores
having a pore volume, as measured by nitrogen porosimelry, of about 0.5 cm'ig or grester;
whergin said inorganic oxide particles remain free flowing at 3 weight ratio of liquid material
10 inorganic oxide particles of at least 1.5:1 or 1600, or 1.7:1, or 183, or 1.%:1, or at least
24

{0015} In a funher embodiment, the present invention relates o a composition
comprising porous inorganic oxide particles containing 2 biologically active ingredient in 2
tHiguid material, wherein the inorganic oxide particles possess (a) an oif adsorption of about
I3} 1o about SO0 mB100 g; (b) pores having a2 pore volume, as measured by nitrogen
porosimetry, of sbout .5 cm’g or greater: and {c} a pore size distribution having a relative
span of about 1.3 or less, or about 1.4 or less, or about 1.3 or less, or about 1.2 or less, or

about 1.1 or less, or about 1.0 or less,

(00161 In ancther embodiment, the present invention concerns a composition
comprising porous inorganic oxide particles containing 2 biologically active ingredient in a
figuid material, wherein the inorganic oxide particles possess (2} an oil adsorption of about
100 1o abouwt 500 mif100 g (b pores having a pore volume, as measured by nitrogen
porosimetry, of about (1.5 cm’ig or greater; and (¢) a median pore size of 5 nm to 30 am.

whergin said inorganic oxide particles remain fee flowing at 4 ratio of Hguid material to
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inorpanic oxide particles of at least 'L or L3, 0or LS, or 161, or B0 L or BLB2L, or 190,

or at least 24,

{00177 in an even further embodiment, the present invention relates to a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
Houid material, wherein the inorganic oxide particles possess (8} an oil adsorption of about
100 1o about 500 mi100 g (b) pores having a pore volume, as measured by nitrogen
poresimetry, of about 0.5 cny'ig or greater: and (¢} a median particle size of from 3 microns
to H s, wherein sald inorganic oxide particles remain free flowing at a ratio of liguid
material 1o inorganic oxide particles of at least 101, or 1.3, or L.5:4, or 1.6, or 1700, oy

1.8:1, or 1.9}, or at least 2:1.

(6018} In another embodiment, the present invention concerns a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
liguid material, whereln the inorganic oxide particles possess (8) an oil adsorption of about
100 to about 500 mi100 g; and (b} pores having & pore volume, as measured by nitrogen
porosimetry, of about 0.5 cm’ig or greater; wherein said composition, after mixing the
inorganic oxide particles and lquid material decreases in volume of at least about 15% after
resting, or at least about 20%, or at least about 258%, or at least about 30%, or at least about

35%, or at least about 40% afier resting.

{63197 in a further embodiment, the present invention relates to a composition
comprising porous inorganic oxide particles containing a biclogically active ingredient in a
tiguid material, wherein the inorganic oxide particles possess {a) an oil adsorption of about
100 to about 500 mi 100 g; and (b} pores having an pore volume, as messured by nitrogen
porosimetry, of about 0.5 ca’/g or greater; wherein said compasition, afler mixing the
smorganic oxide particles and lguid matenisl, increases in bulk density by at least about 15%
after resting, or at least about 20%, or at least abouwt 25%, or at least about 30%, or at least

about 35%, or at least about 40% after resting,

{0241 In ancther embodiment, the present invention concerns a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
{iguid material, wherein the inorganic oxide particles possess {a) an oil adsorption of abowt
100 to about 300 mif109 g; and (b} pores having an pore volume, as measured by nitrogen
porosimetry, of about 0.5 cra'ig or greater; wherein, after mixing the inorganic oxide

particies and liguid material and then resting for at least 2 hours, at least about 400 myg of said
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composition may be loaded inlo a zero size capsule. In another embodiment, at least abouwt
410 mg, or at least about 420 mg, or at least about 430 mg of said composition may be leaded

into a xere size capsule.

(00217 In an even further embodiment, the present invention relates 0 8 composition
cornprising porous inorganic oxide particles containing a biclogically active ingredient in a
liguid material, wherein the inorganic oxide particles possess {a) an oil adsorption of about
100 1o about 500 mid100 g (b) pores having an  pore volume, as measured by nitrogen
poresimetry, of about 0.5 crrdg or greater; and (¢} a ratio of lquid material to inorganic
oxide particles of at least 1:1; whercin at least 65% of the liquid material is desorbed from

the particles upon desorption.

{0022} In one embodiment, the inorganic oxide material comprises porous particles

comprising pores having a mesan pore diameter in the range of about 5 nm to about 30 nm.

{6023} in another embodiment, the porous inorganic oxide materis] containing a
bislogically active ingredient in a liguid material is in the form of particles, i.e. particles of
porous inorganic oxide material containing a biologically active ingredient in liguid form.
The average diameter of the particles of porous inorganic oxide material of the invention may

be in the range of from about 3um o gbout § mm.

{3241 The compositions of the invention may contain further liquid organic auxiliary

materials such as oils, non-volatile solvents, and surfactants.

{00251 In one smbodiment, the particley of porous inorganic oxide material
containing a biclogically active ingredient in 3 Houid material of the invention form s powder
that is fres-flowing. In a further embodiment, the powder has g Carr index of equal or lower
than 25, or the powder has a Hausner index of about § 0 about 1.4, In one embodiment, the
angle of repose of said powder is from about 30% 1o about 45% These properties are
measured before and after loading the binlogically active ingredient on the porous inorganic

oxide material.

{6026} In further embodiment, the composition comprising porous inorganic oxide
material containing a biologically active ingredient in a liguid material has a bulk bulk
density, after loading and resting during at least 2 hours, of at least 430 gl

{1271 Upon loading with a biclogieally active ingredient in a liquid material, the

resulting loaded porous inorganic oxide material may show a Himited {e.g. up to about 10%)

&
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or no increase, but in particular shows a decrease in volume when compared to the unloaded
inorganic oxide porous material. In one embodiment, the decrease is up to about 30%, or up
to about 20%, or up (o about 10% {each % in this paragraph being volumedvolume or viv)
fach of the changes in volume andfor density mentioned herein are after loading and resting
up 1o 2 hours depending upon the liguid, and even up to 24 or 48 howrs. in one cmbodiment,
upon foading the inorganic oxide porous material with biologically active ingredient in a
liguid material, a decrease of the volume or increase in density, in particular the particular
decreases of volume or increases in density mentioned herein, during a time period of about 3
hrs, in particular of about 2 hrs is observed, afler which time period no further decrease

accurs and the volume stays substaniially constant.

{00281 The compositions of the present invention advantageously do not show the
substantial increase of volume that is typically observed when loading ant-known silicas with
a biologically active ingredient in a liguid material This allows the manufacture of more
compact dosage forms, which in turn contribuies fo better processability during

pharmaceutical manufacturing and to better acceptability of the dosage forms by patients.

[0029] in a further aspect, the present invention concerns a pharmaceutical
composition comprising at least one pharmaceutical dosage formulating ingredient and 3
compaosition comprising porous inorganic oxide material containing a biclogically active
ingredient in a Hquid material, wherein the inorganic odide material has the oil adsorption,
the pore volume, and BET surface ares, as specified herein. In one embodiment, the said
composition comprising inorganic oxide porous material containing a binlogically active

ingredient is in the form of particles.

{60340] The present invention is further divectad (o methods of making the disclosed
compositions.  In one embodiment, the method of making 2 composition of the present
invention comprises incorporating al least one biologically active ingredient in a liquid
material into the porous inorganic oxide material having the oil adsorption, the pore volume,

and BET surface area, as sperified herein.

{00311 In a further aspect, the present invention concerns a method of making 8
pharmaceutical composition comprising at least one pharmaceutical dosage formulating
ingredient and a composition comprising porous inorganic oxide material containing a
biologically active ingredient tn a liguid material, wherein the inorganic oxide material has

the ol adsorption, the pore volume, and BET surface area, as speeified herein, said method
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comprising combining said pharmaceutical dosage formulating ingredient with said

composition.

{0032] The present invention is also directed to methods of using the disclosed
compositions.  In one embodiment, the method of using 3 composition of the present
invention comprises administering a composition of the invention to a patient so as o deliver
a biologically sctive material to the patient, whersin the composition comprises a porous
inorganic oxide material containing s biologically active ingredient in s liquid mailerial,
wherein the inorganic oxide material has the ofl adsorption, the pore volume, and BET
surface area, as specified herein, The composition that is administered in particular is a

pharmaceutical dosage form.

166331 In one embodiment, the said inorganic oxide material is in the form of

particles, in particular particles havin an average diameter as further specified herein.

{8034} These and other features and advantages of the present invention will become
apparent afler 8 review of the Rollowing detailed description of the disclosed embodiments

and the appended claims.

BRIEY DESCRIPTION OF THE DRAWINGS

{00357 The present invention is further described with reference to the appended

figures, wherein

[0036] FIG, 1 graphically displays the kinetic behaviour or volume change over time

of an exemplary composition of the present invention.

60371 FiG. 2 graphically displays capsule loading capacity change before and after

resting of an exemplary composition of the present invention according to Example 4.

{6038} FEG. 3 graphically displays a release profile of acetaminophen from an
exemplary composition  of the present invention according fo  Example &
{0039} FIG. 4 graphically displays a release profile of ascorbic acid from an

exemplary composition of the present invention according to Example 6.

{33401 FIG, § graphically displays the release profile Gyburide from a solid SEDDS

system of the present invention according to Example 8.
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DETAILED DESCRIPTION

(6041} To promoie an understanding of the principles of the present invention,
descriptions of speeific embodiments of the invention follow and specific language is used to
describe the specific embodiments. It will nevertheless be understood that no linitation of
the scope of the invention is intended by the use of specific language. Alterations, further
modifications, and such further applications of the principles of the present invention
discussed are contemplated as would normally cccur to one ordinarily skilled in the art 1o
which the invention pertains.

{00421 It must be noted that as used herein and in the appended claims, the singular
forms Ya", "and", and "the" include plural reforents unless the comtext clearly dictates
stherwise, Thus, for example, reference to "an oxide” includes a plurality of such oxides and
reference to "oxide” Includes reference o one or more oxides and squivalents thereot known
to those skilled in the art, and so forth,

(00431 “About™ modityving, for example, the gquantity of an ingredient in 3
composition, concentrations, volumes, process femperalures, process times, recoveries of
vields, flow rates, and like values, and ranges thereof, omploved in describing the
embodiments of the disclosure, refers {o variation in the numerical quantity that may oceur,
for example, through typical measuring and handling procedures; through inadvertent error in
these procedures; through differences in the ingredients used to carry out the methods; and
fike proximate considerations. The term "about” also encompasses amounts that differ due to
aging of a formulstion with a particular initial concentration or mixture, and amounts that
differ dus to mixing or processing a formulation with a particular initial concentration or
mixture, Whether modified by the term "aboul” the claims appended hereto include
egquivalents to these quantities.

{0044} As used hersin, the torm “biologically active ingredient” means an active
pharmaceutical ingredient {AP1), which provides a pharmacological activity or otherwise
have direct effect in the diagnosis, cure, mitigation, treatiment or preveniion of dissase, or to
have direct effect in restoring, correcting or medifying physiological functions in humans.
Even though this includes poorly soluble material, it may also include materials that range in
solubility, including those Hsted in the BCS (Biopharmaceutic Classification System), which
is a classification approach where drugs {APls}) are divided into four classes based on the
extent thigh or low) of their agueocus solubility and permeability through the GI tract wall, in

particular intestinal. In this regard, these four classes are: (Group I} High Solubility and High
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Permeability drugs, (Group I Low Solubility and High Permeability drugs, (Group [H) High
Solubility and Low Permeability drugs and, {Group IV} Low solubility and Low Permeability
drugs.

{00431 As used herein, the term “bulk density” means the mass of particulate matter,
such as a powder, divided by the total volume occupied by the matler, and includes
intraparticle pore volume and interparticle void volume,

[0046] As used herein, the term “free flowing” means the ability of a group of
particles or a powder to move when a force (e.g., gravity, or other external foree) is applied
to i, Commonly used iests for measuring powder flow include the Hausner ratio
compressibility index {Carr index) or angle of repose. The compressibility index {(Carr
index and the Hausner ratio are determined by measuring both the bulk volume and the
tapped volume of g powder.

160471 As used herein, “inorganic oxides” is defined as binary oxvgen compounds
where the incrganic component is the cation and the oxide is the anion. The inorganic
material includes metals may also inclode metalioids. Metals include those slements on the
left of the diagonal line drawn from boron to polonium on the periodic table. Metalloids or
semi~-metals include those elements that are on the right of this line. Examples of inorganic
oxides include silica, alumina, titania, zirconia, eic., and mixtures therent,

{3048} As used herein, the term “intraparticle pore volume” means pore volume
atiributable to the spaces in the pore of the particles, as compared o interparticle pore
volume, which is the pore volume attributable o the spaces between the particles {i.e., the
interstitial space).

{00451 As used hersin, the term “lipid material” or “lipid component” means organic
materials comprising fatty acids and their derivatives, and substances related biosynthetically
or functionally to these compounds. They include, but are not limited to, molecules that
originate entirely or in part by carbanion-based condensations of thiossters {fatty acids,
polvketides, ete.}) andior by carccation-based condensations of isoprene units (prenols,
sterols, sic.).

(60501 As used herein, the term “ordered porous material” refers to porous
particles that have an internal structural order such that they possess a low angle Xeray
diffraction patterns according (o Bragg’s Law. Such materials include ordered mesoporous
silica, for example, MCM-41, SBA-13, TUD-1, HMM-33 and FSM-16.

1
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(00511 Az used herein, the term “non-ordered porous material” refers to porous
particles possessing an internal structure such that they do neot have a low angle Xeray
diffraction pattern according to Bragg’s Law, Such materials may be formed via any known
process including, but not limited to, a solution polymerization process such as for forming
colioidal particles, 8 continuous flame hydrolysis technique such as for forming fused
particles, a gel technique such as for forming gelled particles, and 3 precipitation technique
such as for forming precipiiated particles. The particles may be subsequently modified by
autoclaving, flash dryving, super critical fhaid extracting, etching, or ke processes. The
particles may be composed of organic andfor inorganic materials and combinations thereofl
In one exemplary smbodiment the particles are composed of inorganic materials such as
inorganic oxides, sulfides, hydeoxides, carbonates, silicates, phosphates, ete, butl are
preferably inorganic oxides. The particles may be a variety of different symmetrical,
asymmetrical or irregular shapes, including chain, rod or lath shape.  The particles may have
different struciures including amorphous or crystalling, etc.  The particles may include
mistures of particles comprising different compositions, sizes, shapes or physical structures,
or that may be the same except for different surface treatments. Porosity of the particles may
be intraparticle or interpanticle in cases where smaller particles are agglomersted o form
jarger particles. In one exemplary embodiment the particles are composed of inorganic
materials such as inorganic oxides, suifides, hydroxides, carbonates, silicates, phosphates,
etc, but are preferably inorganic oxides. Porous materials include organic and inorganic
materials, or hybrids thereof, and may be in the form of particles, monoliths, membranes,
coatings, and the like.

{0052 As used herein, the term “pore size distribution” means the relative abundance
of each pore size in g representative volume of porous inorganic particles. As used herein
“median pore size” is the pore diameter below which 50% of the intraparticle pore volume
resides.

[G053] As used herein, the term “relative span” is defined as meaning a measure of
the breadth of pore size distribution. The “span” is measured by subtracting the dye pore size
{i.e., the pore size/diameter below which 10% of the pore volume resides) from the dy pore
size (i.e.. the pore size/diameter below which 90% by pore volume resides) as measured by
mercury porosimetry. The term “relative span” is defined as the ratio of {dw-dio¥dse. The
span and relative span are determined using nitrogen sorption (BJH method) of the

cumulative pore volume.
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150541 As used herein the wrm “rested”™ or “after resting”™ is used io indicate a period
of time wherein the porous inorganic oxide material is allowed to stand undisturbed after

loading with a biologically active ingredient in a liguid material.

{60551 Whenever used hergin in refation to a ratio or a percentage of components,

wiw means weight/weight and wiv means weight/volume.

{0036} The present invention is directed to compositions comprising 2 biclogically
active material or ingredient and an inorganic oxide material, whersin the inorganic oxide
material comprises porous particles, Efficient loading of biologically active materials in
liguids or a Haguid material onto vehicles for drug delivery is a concern for many biclogicaily
active materials and this invention relgtes to various embodiments that provide solutions to
this problem. Applicants of the present invention have found thet certaln porous inorganic
oxide materials having a specific seis of physical properties mrovide exceptional lguid
loading and release of bivlogically active materials that are in various liguids or a liguid

material

{00571 In one embodiment, the present invention relates to a composition comprising
porous inorganic oxide particles containing a biclogically active ingredienmt in a Hquid
material, wherein the inorganic oxide particles possess {a) an oil adsorption of about 100 to
about 300 mFI00 g and (b} pores baving & pore volume, as measured by nitrogen
porosimetry, of about 0.5 em’’g or greater; wherein the inorganic oxide particles remain free
flowing at a weight ratio of liguid material to inorganic oxide particles of at least 1.5:4, or

. or L7 o L& or £.9:), up to 220

{0058} In an even further embodiment, the present invention relates 1o a method of
making composition comprising porous inorganic oxide material containing a biologically
active ingredient in a liguid material, wherein the inorganic oxide particles possess {a} an oil
adsorption of about 100 to about 508 mi‘100 g and (b} porss having 8 pore volume, as
measured by nitrogen porosimetry, of about 0.5 cm’ig or greater; whereln said inorganic
oxide particles remain free flowing at a weight ratio of liguid material to inorganic oxide

particles of at least 150, or 16 or L7 or LB L or 18 Lup o 201

(60597 In another embodiment, the present invention concerns a method of making 2
pharmaceutical composition comprising at least one pharmaceutical dosage formulating
ingredient and a composition comprising porous inorganic oxide particles containing a

binlogically active ingredient in a Hauid material, whereln the inorganic oxide particles
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possess (a) an oif adsorption of about 100 to about 300 mi/100 g and (b} pores having a pore
volume, as measured by nitrogen porosimetry, of about 0.5 cm’g or greater; whersin said
inorganic oxide particles remain free Howing at 3 weight ratio of liguid material {0 inorganic

oxide particles of at fwast 1.3:1, or 1621, or 1.7, or LB, or 191, or at least 2:1.

{00607 In another embodiment, the present invention concerns a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
tiquid material, wherein the inorganic oxide particles possess (a) an oil adsorption of about
108 to about SO0 mi100 g (b pores having a pore volume, as measured by nitrogen
porosimetry, of about 0.5 o'’y or greater; and {¢) a median pore size of 5 nm o 30 nm,
wherein said inorganic oxide particles remain free flowing at a ratio of liguid material o
inorganic oxide particles of at least 103, or 1.3, or 1.5:1, or 1621, or 1721, or 1.5:1, or 1,904,

or a least 2:1.

(00611 In an even further embodiment, the present invention relates to 8 composition
comnprising porous inorganic oxide particles containing a biclogically active ingredient in a
liguid material, wherein the inorganic oxide particles possess (3} an oil adsorption of about
188 to about 500 mi 108 g (b) pores having a pore volume, as measured By nifrogen
porosimetry, of about 0.5 omig or greater; and (¢} a median particle size of from 3 microns
to 10 mum; wherein said inorganic oxide particles remain free flowing at a ratio of Hguid
material 10 inorganic oxide particles of at least 1:1, or 1.3, or 1.5, or 1.1 or 170, or

P.8:0, or 1.9:1, or at least 2:1.

{3621 in a further embodiment, the present invention relates t©o a composiiion
comprising porous inorganic oxide particles containing a biologically active ingredient in a
Hguid material, wherein the inorganic oxide particles possess {a} an oil adsorption of about
100 to about 500 mi100 g (b} pores having an  pore volume, as measured by nitrogen
porosimetry, of about 0.5 em’g or greater; and (¢} & pore size distribution where at least 0.5
cm’g of pore volume are from pores ranging from 10 nm o0 30 num, at least 0.5 cm’ig, at least
0.6 cm’ig | at least 0.8 om'ig, at least 1.0 omig, at least 1.2 em'/g, at feast 1.4 cm'ig, or at
least 1.6 cm'ig of pore volume are from pores ranging from 10 nm to 30 om.

{60631 In a further embodiment, the present invention relates to a composition
comprising porous inorganic oxide particles containing 3 binlogically active ingredient in a
Higuid material, wherein the inorganic oxide particles possess (a) an oil adsorption of about

100 to about 300 ml100 g (b)) pores having a pore volume, as measured by nitrogen
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porosimetry, of about (L5 cm’fy or greater; and (¢} a pore size distribution having a relative
span of about 1.3 or less, or about 1.4 or less, or about 1.3 or lgss, or about 1.2 or less, or

about 1.1 or less, or about 1.8 or less,

{1641 The porous inorganic oxide material containing a8 biclogically active
ingredient in a lquid material may be in the form of particles, which may have g variety of
different symmeirical, asymmetrical or irregular shapes, including chain, rod or lath shape.
The particles may include mixtures of particles comprising different compositions, sizes,

shapes or physical structures,

(00657 The average diameter of the particles of the porous inorganic oxide material of
the invention may be in the range of from about 3pm to about § mm, preferably from about
58 um {or about 44 um} to about 300 pm; or from about 70 pm (or about 74 pm) io abowt
200 poy or from about 58 pm {or about 44 pm) o about 150 pm {or about 149 um); or from
about 306 um {or about 44 pm) to about 130 um (or about 149 pm); or from about 160 pm {or
about 105 pm} to about 120 pm {or about 125 pm), or from about 48 um {or about 44 um) to
about 65 um {or abowl 63 pm}, or from about 90 pm to about 130 wm. The average diameters
disclosed herein preferably are determined by Malvern instrumentation. The desired panticle

sizes can be obtained by milling and subseguent mesh sieving,

{6064} The porous inorganic oxide materials may be formed via any known process
including a solution polymerization process such as for forming colloidal particles, a
continuous flame hydrolysis technigue such as for forming fused particles, a gel technique
such as for forming gelled particles, and & precipitation technique such as for forming
precipitated particles. The particles may be subsequently modified by autoclaving, flash
drying, super critical {luid extracting, siching, or like processes.  In one smbodiment the
particles are composed of inorganic materials such as inorganic oxides, sulfides, hydroxides,
carbonates, silicates, phosphates, ete, but are preferably inorganic oxides. The particles may
include mixtures of particles comprising different compuositions, sizes, shapes or physical

structures, or that may be the same except for different surface treatments,

{60671 Porous materials include organic and inorganic materials, or hybrids thereof,
and may be in the form of particles, monoliths, membranes, coatings, and the like.

{0068] The porous particles may be in various forms, such as precipitates, gels,
fumed, colloidal, ete, and combinations thereof, unmodified or modified by subsequent

processes, such as autoclaving, super critical fluid extraction, flash drving, and the like. In
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one embodiment, porous inorganic oxide material that is suitable for use in the presemt
invention includes precipitated inorganic oxide particles and inorganic oxide gel particles.
These inorganic oxides are referred o herein gs "parent inorganic oxides”, "parent particles”,

or "parent dispersions™.

{0069] In another embodiment, the porous inorganic oxide materials are non-ordered,
and may further possess random imtraparticle porosity.  Such materials have been found,
when combined with the biclogically active ingredient and liguid material, to provide
heneficial adsorption and desorption {and dissolution) characteristics.  Even though any
inorganic oxide composition may be suiltable for use in this fnvention {e.g., Si0y, ALGs,
ALPOy, Mg, TiO,, 20, eic), one embodiment of the present invention includes amorphous
precipitated silica and silica gel. The inorganic oxides may also include mixed inorganic
oxides such as S0 AL, MgO.8i0 ALG, and the like, Mixed inorganic oxides are
prepared by conventional blending or cogelling procedures.  In embodiments comprising
gels, the dispersions are derived from porous inorganic oxide gels such as gels comprising
S, ALOy ATPOs, MeO, TiO,, and Zr3,. The gels can be hydrogels, serogels; or

xerogels.

16070} In one embodiment, the inorganic oxide gels inchude a3 non-ordered porous
silica gel that includes interpanticle pore volume. Such a silica gel may be prepared by
mixing an agueous solution of an alkali metal silicate {e.g.. sodium silicaie} with a strong
acid such as nitric or sulfuric acid, the mixing being done under suitable conditions of
agitation to form a clear silica sol which sets into a hiydrogel, te., macrogel, in less than abowt
one-half hour. The resulting gel is then washed. The concentration of inorganic oxide, re.,
Sil3,, formed in the hydrogel is usually in the range of about 10 and asbout 38, or between
about 20 and about 35, or between about 30 and sbout 35 weight percent, with the pH of that
gel being from about 1 to about 9, or 1 o about 4. A wide range of mixing temperatures can
be smploved, this range being typically from abowt 28 to about 50 €. The newly formed
hydrogels are washed simply by fmmersion in a contimusously moving siream of water, which
leaches out the undesirable saits, leaving about 99.5 weight percent or more pure inorganic
oxide behind. The pH, temperature, and duration of the washing will influence the physical
properties of the sifica, such as surface area {SA) and pore volume (PV). Silica gel washed at
65-90° C. at pH's of 8-9 for 15-36 hours will usually have 8A s of 230-404 and form acrogels
with P¥'sof .4t 1.7 om’/e.
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{0071} Methods for preparing inorganic oxide gels such as aluming and mixed
inorganic oxide gels such as silica/aluming cogels are also well known in the art, such as by
conventional blending, co-gelstion, co-precipitation, and the like. Methods for preparing
such gels have been described in US 4,226,743, In general, aluming gels are prepared by
mixing alkall metal aluminates and aluminum sulfate. Cogels are prepared by cogelling two
or more metal oxides so that the gels are composited together. For example, sitica alumina
cogels can be prepared by gelling an alkali metal silicate with an acid or acid salt, and then
adding alkali metal aluminate, aging the mixture and subsequently adding aluminum sulfate,
The gel is then washed using conventional techniques.  Anocther embodiment of this
invention is derived from dispersions of cerfain precipitated inorganic oxides. Reinforced
precipitated silica such as that described in U 4,157,920 can alsc be used to prepare the
dispersion of this invention. For example, reinforced precipitated silicas can be prepared by
first acidulating an alkall inorganic silicate to create an initial precipitate. The resulting
precipitate is then reinforced or "post conditioned” by additional silicate and acid, The
precipitate resulting from the seoond addition of silicate and acid comprises 10 to 70% by
weight of the precipitate initially prepared. 1t is believed that the reinforced structure of this
precipitate is more rigid than conventional precipitates a5 2 result of the second precipitation.
Onee an inorganic oxide is selecied for the parent dispersion, a Hguid phase of the selected
inorganic oxide is prepared. In general, the parent dispersion should be in 3 state that can be
wet milled, The medium for the Hguid phase can be agueous or non-agquecus, €.g., Organic.
The Hauid phase can be residual water in inorganic oxide gels which have besn drained, but

not yet dried, and to which additional water is added to resiury the gel.

{8072} In another embodiment, dried inorganic oxides, e.g.. xerogels, are dispersed in
Hguid medium. In some embodiments, the parent dispersion is then milled. The milling is
conducted "wet”, Le., in Haquid media. The general milling conditions can vary depending on
the feed material, residence time, impeller speeds, and milling media particle size. The
iechniques for selecting and modifying these conditions to obtain the desired dispersions are
known to those skilled in the art. The milling equiproent used to mill the parent inorganic
oxide particies should be of the type capable of severely milling and reducing materials to
particles having the desired size, o.p., through mechanical action. Such mills are
commercially available, with fluid energy mills, hammer mills, and sand mills being
particularly suitable for this purpose. Hammer mills impart the necessary mechanical action

through high speed metal blades, and sand mills impart the action through rapidly churning
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media such as zirconia or sand beads. Impact mills can alse be used. In other embediments,
milling is not needed, such as for air-set inorganic oxide gels. Such gels are formed by air-
spraying an intimate mixture of an alkali metal solution (e.g.. sodium silicate) with a suitable
acid {£.g., sulfuric acid) at such a concentration 5o that mixture gels during flight, before
being collected in a suitable medium, generally water. Any resulting dispersion or powder
may also be further processed. For example, further processing is desirsble i there is a need
to prepare a relatively stable dispersion without the aid of dispersing agents, or if there 15 g
significant population of particles that are larger than desived. Further processing may also
be needed to insure that essentially all of the distribution of particles is below a certain size.
in such a case, the dispersion or powder is processed o separate the smaller particles From
the larger particles. This separation can be created by centrifuging the inorganic oxide
particles into 8 supsrnatant phase, which comprises the smaller particles of the final produet,
and a settled phase which comprises the larger particles. The supernatant phase is then
removed from the settled phase, e.g., by decanting. In some instgnces, it may be preferable to
centrifuge the supernalant two, three or more times to further remove large particles
remaining after the initial centrifuge. It is also contemplated that the larger particles of a
milled dispersion can separaie over time under normal gravity conditions, and the supernatant
can be removed by decanting. Depending on the product particle size targets, the seitled
phase also can be regarded as particles of this invention. The dispersion of particles or
powder also can be modified after milling 10 insure a stable dispersion. This can be accom-
plished through pH adjustment, e.g., adding alkaline materiall or by the addition of

conventional dispersants.

§0G73] The inorganic oxide material in the compositions of the present invention may
comprise two or more differsnt and distinet types of porous particles. In one embodiment
each type of porous particles provides g specific desorption andfor dissolution rate profile for
the biologically active material in a Hquid material so as to form a composite desorption

andfor dissolution rate profile for the biologically active material.

{0074} in one embodiment, the surface of the inorganic oxide material, in particular
the surface in the pores, has not been chemically modified. The pores in the inorganic oxide
material are open so that the active ingredient in 2 liguid material can enter the pores and
hecome adsorbed at the surface of the pores, or can leave the pores as o release the active

ingredient.
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{0075 The porous inorganic oxide material of the present invention has an ol
adsorption of about 100 to about 600 mE 100 . or of about 100 to about 500 mi100 g, or of
about 100 to about 450 mi100 g, or of about 108 to about 400 mi100 g, or of sbout 158 w0
about 400 mi100 g, or of about 200 o about 400 mI100 g . The ol adsorption values can be
measured with standard methodology, in particular by titrating & predetermined quantity of
the inorganic oxide material with an ofl under constant mixing of the oilf inorganic oxide

material, until the mass shows excess of oil, such as done in ASTM D281,

{60761 The inorganic oxide malerial in the compositions of the present invention is
porous. In one embodiment the pores have a mean pore diameter of greater than 5 nm, or
from about 3 nm to about 30 nm: or Bom sbouwt 10 om to abouwt 30 nm. In a further

embodiment, the mean pore diameter is abowt 20 to about 25 nm.

{0077} Dresirably, the porous inorganic oxide material has a pore volume of about 0.5
cmE.ﬁ-"‘g or greater, or about 0.6 cm?’f‘g or greater, or about 0.7 cmzs"g or greater. In some

ernbodiments, the upper Bimit of the pore volume is about 3.0 cm’/g, or about 2.3 enyig.

(00781 Desirably, the porous inorganic oxide material has a BET surface area, as
measured by nitrogen adsorption, of about 10 m™g or greater, or sbout 100 m;z;*’g ot greater,
or of about 200 m™'g or greater, or of about 300 m’ig or greater. In some embodiments, the
upper Hmit of the BET surface area iy about 1000 m%y, or about 800 g, or of about 600
mg. In other embodiments, the BET surface area may range from about 10 to about 1000
g, or about 100 to sbout 800 mig, or about 150 1o about 600 m™ig, or about 200 to about

360 m‘?.--g, or about 230 to gbout 460 m%‘g.

(06079} In one embodiment, the porous inorganic oxide material has (i} a mean pors
diameter of from about 5 nm o about 38 nm, (i) 8 pore volume of about 8.7 cny {g or greater,
and {iil} a surface arca of about 20 to about 500 m%g, or greater. In another embodiment, this
porous inorganic oxide material is in the form of particles, which may have a diameter from
about 50 pm (or about 44 pm) to sbout 150 pm {or abouwt 149 pm). In a further embodiment,
this inorganic oxide porous material has an oil adserption of about 106 to about 500 mi/ 100
g. Such materials are attractive due to thelr xuperior properties in terms of high loading, bulk

density, flowability, desorption and dissolution charcteristics.

(006801 In the present invention, the measurements of pore volume are generated by
M; porosity analysis and surface area are generated by the BET technigue, which are ant-

known technigues.
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{6081} The porous inorganic oxide material containing a3 biologically active
ingredient in a liquid material may be obiained from porous inorganic oxide material that do
not contain a biologically active ingredient in a liguid material, which biclogically sctive
ingredient in a lguid material subsequently is added so that it is adsorped by the porous
norganic oxide material . O, alternatively, the biologieally active ingredient in a higuid
material may be added during one or more of the steps of the preparation of the porous

inorganic oxide material.

[6082] in yet another embodiment, the inorganic oxide can be dispersed in a Hguid
compound, which is subseguently used as a reactant or solvent or medium, which forms the

hiclogically active composition of the present invention.

{083 The particles of porous inorganic oxide material of the invention may be free-
flowing. In one emvbodiment said particles may have a Carr index of egual or lower than
about 23, e.g. & Carr index of about 10 to about 25, In some embodiments the Carmr index may
be equal or lower than about 15, e.g. a Carr index of about 10 to about 15, The particles of
porous inorganic oxide material of the invention may have a Hausner index of gbout 1 1o
about 1.4, in particular of about 1.2 to sbout 1.4, The particles of porous inorganic oxids
material of the invention may have an angle of repose of about 30° to about 45% In soms
embodiments, the Carr and Hausner index values and angles of repose mentioned herein
apply to any of the particles of the invention having a wiw ratio of the biclogically active
ingredient in a liquid material o inorganic oxide inorganic oxide, as specified herein, and in
particular where said wiw ratio is betwesn about 8.5 0 1 to about 2 ¢ 1. In some embodiments,
the Carr and Hausner index values and angles of repose mentioned herein apply o any of the
particles of the invention that are unloaded with biclogically active ingredient in a liquid
material.

{0084} The Carr index {C.1} is an indication of the flowability and compressibility of
a powdery material and is caloulated by the formula C = 100 x (I-pu/pd, where py s the
freely seitted bulk bulk density of a powder, and p, is the tapped bulk density of the powder.
A Carr index greater than 23 is considered o be an indication of poor flowability. Materials
having a Carr index equal to or lower than 23 show good Jowability and can also be referred
to as “free-flowing” materials, The Hausner index (H.L) is calculated by the formula H =

£ P
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{00851 in ancther embodiment, the present invenlion concorns a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
Hauid material, wherein the inorganie oxide particles possess {(a} an oil adsorption of about
1} to about 300 mifi00 g and (b} pores having a pore volume, as measured by nitrogen
porosimetry, of about 0.5 cm’/g or greater; whersin said composition, after mixing the
inorganic oxide particles and Hauid material, decreases in volume of at least about 15% after
resting, or at least about 20%, or at least abowt 23%, or at least about 30%5, or at least abowt
35%, or at least about 40% after resting. Each of the changes in volume and/or density
mentioned herein are after Ioading and resting up 0 2 hours depending upon the Hauid, and
even up to 24 or 48 hours. In one embodiment, upon loading the inorganic oxide porous
material with biologically active ingredient in 2 liguid material, 3 decrease of the volume or
increase in density, in particular the particular decreases of volume or increases in density
mentioned herein, during a time period of about 3 hes, in particulsr of about 2 hrs is observed,
after which time perind no further decrease occurs and the volume stays substantially

constant,

{60851 in a further embodiment, the present invention relates to a composiion
comprising porous inorganic oxide particles containing a biclogically active ingredient in a
Hguid maternial, wherein the inorganic oxide particles possess {a) an oil adsorption of about
100 1o abowt 5300 mif100 ¢; and {(b) pores having an pore volume, as messured by nitrogen
porosimetry, of about 0.5 cm’™’g or greater; wherein said composition, afler mixing the
inorganic oxide particles and liguid material, increases in bulk bulk density by at least about
15% after resting, or at least about 20%5, or at least about 23%, or gt least about 3%, or &t
least about 35%, or at least about 40% after resting.  Each of the changes in volume andfor
density mentioned hergin are after loading and resting up to 2 hours depending upon the
Hauid, and even up (0 24 or 48 hours. In one embodiment, upon loading the inorganic oxide
porous materigl with biclogically active ingredient in a lquid matenial, a decrease of the
volume or increase in density, in particular the particular decreases of volume or increases in
density mentioned herein, during a time period of about 3 hrs, in particular of abouwt 2 hrs i
observed, atter which time period no further decrease occurs snd the volume stays

substaniially constant.

[H087] In another embodiment, the present fnvention concerns 3 composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a

Higuid material, wherein the inorganic oxide particles possess {8} an oil adsorpiion of about

28



WO 2014/120922 PCT/US2014/013848

100 to about 500 mif100 g; and (b} pores having an pore volume, as measured by nitrogen
porosimetry, of sbout 0.5 om’ig or greater; whereln, afler mixing the inorganic oxide
particles and Hguid material and then resting for at least 7 hours, at least about 400 mg of the
composition may be loaded into 3 zero size capsule. In ancther embodiment, at least about
410 myg, or at least about 420 mg, or at least about 430 my of said compesition may be loaded

into 8 2ero size capsule.

(6088 fn an even further embodiment, the present invention relates o a composition
comprising porous inorganic oxide particles containing a biologically active ingredient in a
liguid material, wherein the inorganic oxide particles possess {3} an oil adsorption of about
100 to about 5300 mi100 g; (&) pores having an  pore volume, as measured by nitrogen
porosimetry, of about 0.5 cm’ig or greater; and (¢} a ratio of liguid material to inorganic
oxide particles of at feast 1:1: whersin at least 65% of the liguid material is desorbed from
the particles upon desorption. In another embodiment, at leasy 70%., or at least 75%, or at
least 80%, or at least 83% of the liguid material is desorbed from the particles wpon
desorption.  The hguid material is desorbed under conditions that simulate desorption of
tiguid material in biological fluids. Such tesis are performed by intense mixing in aqueous

medium, as set forth in Example 7.

{O0ES] As used herein, the term “in Hauid form™ or “liquid maderial™ in relation
biologically active ingredients refers to such ingredients that in themselves are liguids or to
biclogically active ingredients brought into Hguid form by various techniques including, for
example, desorption and/or dissclution or conversion into a seif-emulsifying drug delivery
systern,  Such materials may alse include solid bislogically active ingredients that are

suspended, dispersed or incorporated with liguids,

RE The term “in liguid form™ or “liquid material” refers to bioclogically active
ingredients ax such or brought into hiquid forw that are Hguid at room tremperature or at
physiological tempersture, or are Hguid at temperatures ranging from about 0°C 1o about
&G0, in partuclar about 16°C to about 56°C, or about 20°C 1o about 45°C, Such materials
may be solid at certain conditions {e.g., temperature, concentration, gic.} and Hguid under

other conditions.

{6081} The porous inorganic oxide material in accordance with this invention
containg a bislogically active ingredient in Bguid form. The term “contain” means that the

porcus inorganic oxide material is loaded with a biologically active ingredient, the term
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“loaded” meaning that the active ingredient is adsorbed at the surface of the inorganic omiide
material, including the surface within the pores of the inorganic oxide material. A major part
of the active ingredient may be incorporated in the pores of the inorganic oxide material
Such inorganic oxide materials with adsorbed biologically active ingredient are referred as
*loaded inorganic oxide materials”. The terms “loaded” and “incorporated” in this confext

are meant (o be eguivalent.

{30921 in one embodiment, the wiw ratio of the biclogically active ingredient in a
Hauid material (which comprises the biologically active ingredient itself as well as any added
materials in the Hauid) to inorganic oxide is in the range of about 8.5:1 1o about 5:1, or of

about §.5:1 0 about 3:1, or of about .5:1 to gbout 21, or of about 1:1 to gbout 211,

160931 The composition comprising porous inorganic oxide material containing 8
biologically active ingredient in a liguid material may have a bulk density of at least 450 gl
In some embodiments said bulk density is in the range of from 430 g to 750 g4, in particular

in the range of from 560 g to 700 g/k or in the range of from 550 g to 650 g/l

{8094) in one embodiment, the biclogically active ingredient in a lguid material is a
Hguid lipid deug. Examples include vitamin A, vitamin E (di-e-Tocopherol), paracetamol,

ascorbic acid, sesame ofl, miglvol, or combinations thereof.

{0095] In another embodiment the biologically active ingredient in a liguid material
takes the form of a solution or dispersion of the biologically active ingredient in 8 non-
volatile solvent, e.g. having a boiling point of above about 1530°C. Examples include glycerin,
propyiene giveol, Houid polyethyvlene glveols such as polyethviene glycol 206 and 400,
polysorbates such as polysorbate 80, or an ol Gils that can be used include long-chain
triglyeeride and medium-chain triglyceride oils with different degrees of safuration; vegelable
oils such as olive ofl, sunflower oil, casior oil, linseed oil and the like; modified or
hydrolvzed vegetable oils; semisynthetic medium-chain trigiveeride oils having surfactant
properties, for example Cremophor. In case of dispersions, the sctive ingredient is preferably
in the form of micre- or of nanoparticles. In one gmbodiment, the concentration of the
biologically active ingredient in the sohution or dispersion is In the range of from 1 %6 1o 80

%, or from ... {wiw}.

{0096} In one embodiment, the bislogically active ingredient in a liquid material is g
self-emulsifving drug delivery system (SEDDS) comprising an oilyfipid component, a

surfactant, cosolvent, and a biologically active ingredient,
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(60871 The oilydipid component is generally a fatty acid ester or 8 medivmiong
chain saturaied, partially unsaturated or unsaturated hydrocarbon, in Hguid, semisolid or solid
form at room temperature {g.g., solid lipid nanoparticles, oily suspensions, submicron lipid
emulsions, hipid oplants, bpid microtubules, lipid microbubbles, or lipid microspheres, eic.).
Examples include mineral oil, vegetable oil, modified or hydrolyzed vegetable oils, silicone
oil, fanolin, Hposomes, refined animal oil, fatty acids, fatty slechols, and mono~di~iri-
glveerides, including long-chain triglyeeride and medivm-chain triglyceride oils with
different degrees of saturation and semisynthetic medium-chain triglyceride oils having
surfactant properties. Further oilydlipid components include oils comprised of ong or more
medivm chain {atly acids esters of propylens glycol such as propylene ghveol monocaprate,
propylene glycol dicaprate, propylene glycol dicaprylate’dicaprate, propylens glyeol
dipelargonate, and propyiene ghycol dilaurate, trigcetin, fats and oils such as olive oil, sesame
oil, sovhean oil, corn oif, rape oil, castor oil, coconut oil, and sucalyptus oily caprylicicapric
acid trighyceride (Mighyol™ 812); a triglyceride such as tricapryviin and trilaurinm and
polvglyeerin fatty  acid  esters such  as  letraglvesrin polyricinoleate,  hexaglyeerin
podyricinoleste, condensed polyricinoleate, and tetraglycerin mixed faity acid esters . The
term"'medivm chain fatty acid” is meant to refor o fatly acyl chains of between 6 and 14
carbons in length, more preferably between 8 and 12 carbons in length: “long chain fatty
acid” is meant o refer to falty acyl chains greater than 14 carbons in length; "short cham fany

acid” is meant to refer to fatty acyl chains less than 6 carbons in length,

{0095} The oil components may be used in the SEDDS formulations of the presant
invention in any sffective concentration, including, for example, In a concentration range of

S%% to §0% {wiv).

{60947 Preferred surfactanis comprise non-ionic surfactanis with a relatively high
fiydrophilic-lipophilic balance (HLB) value usually in concentration ranges between 3%

and 60% (wiw}

(1006} The hydrophilic surfactant (HLB (hydrophile-lipophile balance) of 9.0 or
higher that can be used include polyoxyethyiens lauryl ethers {Laureth 2 (BL-2}, Laureth 4.2
{(BL-4.2}, and Laureth 9 (BL-9), polyoxyethylene (20} sorbiian monococonut ol fatty acid
ester {"Polysorbate 20™), Polysorbate 40, Polysorbate 80, Labrasol, D-o -tocophery
polyethylene glyco! 1004 succinate (Vitamin E TPGE NF), lauroy] polyoxyethylene glycerin

{Gelucire 44714}, polyoxyethviens hydrogenated castor ol 48 |, polvoxysthylene
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hvdrogenated  castor  oil 60 (HCO-80)  pelvoxyethyvlene  sorbitan  monolaurate,

polyoxyethylene sorbitan monopalmitate, and polvoxyethylene sorbitan monooleate.

(G101} Any effective non-aguecus protic cosolvent, or combinations thereof, may be
used in the SEDDS for use in the invention. Acceptable non-aguesus protie solvents include
any pharmaceutically acceptable mono-, di-, triv, or poly-hydroxy Hnear alipbatic and
aromatic solvent, or combinations thereof, Examples of non-aquenus protic solvents include
ethanol, propancl, beazyl alcohol, propyviene glyeol, figuid polyethylens glycols such ag
polyethylene glycol 200 and 400, and glyeercl. The protic solvents may be used in the
formulations of the present invention in any effective concentration, including, for example,

in a conceniration range of about 5% 1o about 30% (wivl.

18162} Optionally, a chelating agent andfor a soluble antioxidant may be included in
the SEDDS for use in the invention. Chelating agents may be added to enhance the siability
of a hydrophobic drug in the SEDDS composition, Sultable optional chelating agenis include
any pharmaceutically accepiable chelating agent, such as citric acid, maleic acid, succinic
acid, tartaric acid, EGTA (ethviene glycolbis { (3-aminoethyl ether} tetraacetic acid, or
egtazic acid) and EDTA (ethylene diamine tetraacetic acid, or edetic acid). Such chelating
agents are available in various forms, e, g, as sodium or potassium salts or as the free acids.
Such chelating agents may be used in the formulations of the present invention in any
effective concentration, including, for example, in a concentration rangs of between 0.01%

anid 10% {wivl

{0103} For preparing an SEDDS formulation, for example, an absorption_promoter
such as sodium salicvlate, sodium deoxycholate, sodium myristate, or sodium dodecyl

sulfate.

{01047 The SEDDS formulations may contain an auxiliary solvent such as ethanol,
propylene glyeol, polyethylene ghyeol, diethvienstriaminepentaacetic acid, disthanolamine,

tricthanolamine, ethylenediamine, monoethanolaming, or N N-dimethylacetamide,

{0105} The SEDDS formulation may be prepared by dissolving the drug in a mix of

oil, surfactant and cosolvent,

(01067 The biclogically active material used in the compositions of the present
invention may comprise any known biologically active material,  The term “biclogically
active ingredient” is meant to cover any pharmaceutical or other active jngredient for
administration 1o humans or gnimals, in particular to warm-blooded animals. The biologically
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active material may be an active pharmaceutical ingredient (AP, which comprises include
natural, semi-synthetic or synthetic molecules. In some embodiments, the biclogically active
material comprises two of more active pharmaceutical ingredients (APIs) in combination
with one another. Other biologically active ingredients include ingredients that have an effect
on the general well-being or have an effect on the outer appearance {cosmetic) such as the
skips, hair, lips, and eyes. Such ingredients include any agenis for use in cleansing,
seautifying, promoting attractiveness, or altering the appesrance, for example moisturizers,
oils, anti-wrinkle ageunts, fragrances, and the Hike. Also included are ingredients for nutritious
apphcations {in particular the so-called “nutraceutical” ingredients), Such ingredients include
food supplements such as, for example, dietary food supplements, vitamins, minerals, fiber,
fatty acids, and amino acids, Examples of such ingredients are Vitamin C, omega-3 fatty
acids, carotenes, and flavonoids. The term “biologically active” in relation o compositions
for cosmetic or nutricious applications also includes activity relating to the improvement of
the outer part of the body, in particelar of the dermis, as well as the general well-being of an

individual,

01071 In one embodiment, the active ingredient has a molecular weight below about
1,800 {dalions), or below about 804, for example a molecular weight in the range of abow

150 1o sbout 1,006, or in the range of about 200 to about 800,

(G168} The active ingredient for use in the invention may be soluble or inscluble in
water or agueocus media, in particular physiclogical aqueous media.  According to generally
accepted standards, any sobvent solubility is defined as the amount of 8 solvent {g) required to
dissolve | g of a compeound, whereby the following solubility qualifications are defined: 10~
38 g ("soluble"y; 30-100 g {("sparingly soluble™); 100-1008 g ("slightly soluble™y; 1808-16000

g {"very shightly soluble” or "poorly soluble™) and more than 10000 g {practically insoluble).

{31091 in one embodiment, the gctive ingredient is soluble or insoluble in water or
aqueous media, in particular physiclogical agueous media.  In one embodiment, the
pharmaceutically active ingredient belongs to the so-called BUS classes 1 through 1V,
Classes | and HI are the soluble drugs. The Biopharmaceutical Classification System {BCS)
classifics drug substances based on their agueous solubility and intestinal permeability into
four classes: Class [--High Permeability, High Solubility; Class [i--High Permeability, Low
Solubility; Class Hi--Low Permesbility, High Solubility; Class 1V--Low Permeability, Low
Solubility,
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{01167 in one embodiment, the active ingredient has a partition coefficient (expressed
as iog P} that is in the range from 4 10 9, in the range from 3 and & In 3 further embodiment,
the active ingredient has a pK, that allows the molecule 1o be in nevtral (non-ionic form) a

about pH 3-8

TURRY Exemplary APls include, atorvastatin, amiodarone, candesartan-cilexetil,
carvedilol, clopidogrel bisulfate, dipyridamole, cprosartan mesylate, epierenone, ezetimibe,
felodipineg, furosemide, isradipine, lovastatin, metolazone, nicardipine, nisoldipine,
olmesartany medoxomil, propafenone HCYL, ginapril, ramipril, simvastatin,  telmisarian,
trandolapril, valsartan and other cardio-vascular active drugs; acyelovir, adefovir, dipivoxil,
amphotericin, Amprenavir, cefixime, ceftazidime, clarithromycin, clotrimazole, efavirenz,
ganciclovir, iraconazode, norfloxactn, nystatin, ritonavir, saguinavir and other anti-infective
drugs including anti-bacterisl, anti-viral, anti-fungal and anti-parasitic drugs) cisplatin,
carboplatin, docetaxel, stoposide, exemestane, idarubicin. irinotecan, melphalan, mer-
captopuring, mitotane, paciitaxel, valrubicin, vincristine and other drugs used in oncology;
azathioprine, tacrolimus, cyclosporin, pimecrolimus, strolimuy and other Immonosupressive
drugs; clorapine, entacapone, fluphenazine, imipramine, nefazodone, olanzapine, paroxetine,
pimozide, sertrahine, triazolam, zaleplon, ziprasidone, risperidone, carbamazepine and other
drugs for CNE indications; danazol, dutasieride, medroxyprogesterone, esiradiok raloxifene,
sitdenafil, tadalafil, testosterone, vardenafil and other drugs used for reproductive health:
celecoxib, dihvdroergotamine mesylate, eletriptan, ergoloidmesylates, ergotamine iarirate,
nabumetone, Thuprofen, ketoprofen, triamcinolone, friameinolone acetonide and other anti-
inflarnmatory and analgesic drugs; bosentan, budesonide, desloratadine, fexofenadin,
Fhaicasone, loratadine, mometasone, sablmsterol, «ingfoate, friamginolon  acetonide,
zafirlukast and other drugs for respirgtory indications; and dronabinol, famotidine, glvburide,
hyoscyamine, isotretincin, megestrol, mesalamine, modafinll, mosapride, nimodipine,
perphenazing, propoefol, sucralfate, thalidomide, trizanidine hydrochloride and other drugs for
various  indications including o particular gastro-intestinal  disorders, disbetes  and
dermatology indications.,  ln further embodiments the APls include eczetimimbe,
glucoroniude, tadalafil, fenofibrate, danazol, Hraconazole, carbamazepine, griscofulvin,
nifedipin,

(01123 The active ingredients further include sugars, polvsaccharides, vitamins
amino acids, peptides, prostaglanding, nucleic acids, nucleotides, nucleosides, as well as

derivatives thereof, Also included are peptides, proteins, protein fragments, antibodies, small

36



WO 2014/120922 PCT/US2014/013848

antibody fragments, and the ke, The latter include Fv" fragruents, single-chain Fv {scFv)
antibodies, antibody Fab fragments, antibody Fab' fragments, antibody fragmentis of heavy or
light chain CDRs, or nancbodigs. Also sncompassed are small oligonucleic acid or peptide

molecules such as aplamers, for example DNA aptamers, RNA aptamers or peptide aptamers,

{0113} In one embodiment, the biclogically active ingredient in a liguid material
when loaded in the inorganic oxide material shows an increased release compared to the
active ingredient as such, or fo formulations containing the active ingredient and ingredients
that do not influence release. Increased relesse may for exampie be an increase of 10%5, or of
28%, or of 30%, or of 50%, of the weight percentage of active ingredient released under

physiclogical conditions {pH, temperature),

{8114} in a further embodiment, the biologically active ingredient in a liguid material
when loaded in the inorganic oxide material shows immediate release from the compositions
of the invention, the term ““immediate release” meaning, for example, a refease of at least
#0% of the drug under physiclogical conditions (pH, temperaturs), such as within 60 minutss

or less, such as within 30 or less, or within 20 minutes or less, or within 13 minuies or less.

{3115} in the methods of making a composition of the present invention, the step of
incorporating the biologically active material into the inorganic oxide material typically
comprises g variety of loading methods, including the solvent method and the incipient
wetness method, which methods have been described in the prior art, or mers mixing withowt

use of any solvent or other mixing aid.

[0116] in the (sturryy sobvent method the inorganic oxide material is loaded with an
active ingredient by treatment with a solution of the active ingredicnt in a liguid material,
after which the solvent is removed. The active ingredient in a liguid material thereby
becomes adsorbed to the surface of the inorganic oxide material, including the surface within
the pores of the inorganic oxide material, Appropriate organic solvents for use in this method
include dichloromethane, 14-dioxane, tetrabyydrofuran, Z-propanci diethyl ether, ethyl
acetate, acetonitrile, dimethylformamide, Mo-methybpyrrolidinone, hexane. For example, a
solution containing about 50 myg of active ingredient per m! can be used for loading active

ingredients in inorganic oxide material.

{0117} In the incipient wetness method, also referred 10 as capillary impregnation or
dry impregnation the inorganic oxide material is wetted with the active ingredient in a Hguid

material or in a concentrated solution and is drawn into the pores by capillary action. The
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porous incrganic oxide materials of the invention are particularty sutted for this methodology
as they show strong capillary action. In many instances, no or very little sobvent needs to be
used thereby avoiding the removal of the solvent after the loading step. This offers an
additional advantage over known liguiselid formulations, which require additional
ingredients needed to help adsorption, In particular solvents, involving methods of premixing
the carrier or the drug in a Hauid material (Hpid or SEDDS) with a solvent to improve the
adsorption. The presence of solvents in medicines and other products for human or animal
use are coritically scrutinized while many solvents are banned. Solvenis also have

environmental implications as they are considered an important source of polhution,

{0118] In another embodiment, the liquid material may be loaded onto the inorganic
oxide material by spraving, or any other known methed of lguid adsorption onto porous

materials,

{01191 The biologically active ingredient in a Hauid material sither with or without
solvent may have a viscosity that is selected such that it can be adequately adsorbed by the
inorganic oxide material, in particular in terms of speed of adsorption, sufficient loading, and
the hike. It may for example have a viscosity below about 250 mPas, or below about 100
mPa.s, or below about 10 mPa.s, or below about § mPa.s, or below aboui | mPas. The lower

Hmit of the viscosity may be about 6.1 mPa.s, or sbowt 4.5 mPa.s.

(01287 The morganic oxide materials of the invention are very efficient adsorbants of
biclogically active ingredient in liguid form. Contrary o known porous malerials, where
adsorption takes place in a very short time afler being brought in contact with the Hauid
material, the inorganic oxide materials of the invention adsorp biologically active ingredient
in hguid form during longer periods of time, in particular during several hours, for example
up to about 2, 3, or 4 hours, 1t is believed that the decrease in volume afler resting is related
to capiilary forces that continue to draw free Hiquid between the particles up into the pores of
the particles. This attributes to the high loading capacity of the inorganic oxide materials of

the invention.

{31217 The content of the active ingredient in the inorganic oxide material materials
may be in the range of about 1% 1o about 58%, or about 10% to about 30%, or about 15% 10
about 25%, for example about 20%, relative to the total weight of the loaded silica material

{all percentages herein being weight/weight)
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{0122} The compositions of the present invention may it one or more additional steps
formulated into a final dosage form, which may vary depending upon the manner in which it
i5 administered to the patient,  Preferred are solid or semisolid dosage forms for oral
administration, in particular pills, tablets, and capsulees. Such dosage forms may be suitable
for providing immediate or fast in vivo release of said biologically sctive speeies, or may be
suitable for controlied release. This may include one or more pharmaceutically acceptable

excipients

{0123} Regardless of the production method used to prepare the compositions
containing a bislogically active material and an inorganic oxide material in accordance with
this jovention, whether it is solveni-based or solventless, when the final dosage form
comprises ong or more pharmaceutically accepiable excipients, they may be introduced at
any time during the process, including the siep designed tw load the biclogically active

material into the pores of the inorganic oxide material, or aflerwards in a separate siep.

{11247 The pharmaceutical compositions may also contain optional exeipients, These
may comprise any of the ingredients customarily emploved in the art such as diluents,
binding agents, granulating agents, glidants (flow aids), lubricants; disiniegrants, sweetensrs,
flavers, and pigments t© make the teblets visually atiractive. Examples of such excipienis

include hydroxypropylmethyl cellulose, crospovidone, magnesium siearate, lactose, and tale.

(01257 The pharmaceutical compositions of the present invention may further
cornprise one or more pharmaceutically acceptable fillers sclected, for example, from
hydrecolioids (such as xanthan gum}, binding agents, glidants, lubricants, surfactants and
dituents,

{3126] These include for instance binding agents such as starch, gelatin, glucose,
alginic acid, sedium and calcium alginates, water-soluble acrvlic {co} polymers, polyviayh
pyrrolidone, polyaminoacids, ethylene-vinyl acetate copolymers and the fike; natural and
svathetic mineral fillers or ghidants such as silica, magnesium silicates such as tale,
diatornaceous earth, aluminum silicale such as kaolinite, montmoritionite or mica, magne-
stum aluminum siticate such as attapulgite and vermiculile, carbon such as charcoal, sulphur
and highly dispersed silicic acid polymers; water-soluble diluents such as lactose, sorbitol
and the like.

(61271 The compositions of the present invention may also be formulated into forms

suitable for lopical application such as an olntment, a cream, & gel, a Hniment or balm, ete...
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{3128} The present invention is further directed 1o methods of using any of the herein
disclosed compositions.  In some embodiments, the compositions, in particular the
pharmaceutical compositions, of the present invention may be used as medicaments, in

particular may be used as medicaments via the oral route.

{01397 The present invention a method of administering s composition to a patient so
as to deliver at least one biologically active maierial fo the patient, wherein the composition
comprises at least one pharmaceutical dosage formulating ingredient of a porous inorganic
oxide material containing a biologically active ingredient in liguid form, wherein the
inorganic oxide material has the oil adsorption, the intrapanicle pore volumse, and BET
surface area, as specified hersin.  The compositions in this method are preferably
administersd by various means, inchuding by oral, buceal, sublingual, periodontal, vaginal,
fntrauterine, rectal, pulmonary, nasal, inhalation, intraccular, ophthalmic, auricular, and

topical means,

{3130} One of the reasons for improved release of the biclogically active material
fronn the compositions of the present invention is doe to the Improved desorption of the Houid
material from the Inorganic oxide material. The presence of pores within the inorganic oxide
materials {ie., intraparticle porosity) that have certain features allows for a subsiantial
amount of the bislogizally active ingredient 1o be adsarbed and then released. For sxample
the pors size distribution of the present inorganic oxide material is narrow {ie., a small
relative span), which allows for a number of pores to readily adsorb and desorb the Houid
material, This contrary to known porous materials where the biologically active ingredient is
adsorbed into or releassd from interstitial voids between lumps or particles of the carrier
material, the size and shape of which are more aleatory and offer less room for loading
molecules. This causes not only less ivading capacity, but also less regular release profiles.
CGther factors that influence release are viscosity of the active ingredient in lguid form and

the isoelectric point (logP).

{0131} The compositions in accordance with the invention provide atiractive drug
delivery properties. They provide desirable desorption andior dissohution rate profiles for a
variety of biclogically active materials (g.g., APIs). In some embodiments, the biologically
active material exhibits & percent release desorption and/or dissolution rate of about 20 or
greater within about 15 minutes of an initial time of contact with a dissolution medium. In

seme embodiments, the biologically active material exhibits a percent release dissohution rate

Lo
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of about 23 or greater {or about 30 or greater; or about 35 or greater} within about 15 minutes

of an initig] time of contact with a disselition medium.

{0132} Further, in some embodiments, the biologically active material exhibits a
percent relsase dissolution rate of about 28 or greater about 30 minutes afier an initial time of
comact with a dissolution medium,  In some embodiments, the biologically active material
exhibits a percent release dissolution rate of about 30 or greater about 30 minutes after an

initial time of contact with a dissolution medium.

{31331 in some embodiments, the biologically active material exhibits a percent
release dissolution rate of about 10 or greater about 60 minutes afler an initial time of contaet
with a dissolution medium. In some embodiments, the biclogically active material exhibits a
percent release dissolution rate of abouwt 15 or grester (or about 20 or greater) about 60

minutes after an initial time of contact with & dissolution medium,

{01341 The compositions of the present invention in many instances show immediate
release of the active ingredient but may be turned into comtrolled releass compaositions for
example by coating the compositions with a suitable polymer, When mixing compaositions
with slected polymer coatings mixed release patierss can be obtained such 83 a combination

of immediate and sustained release.

HIREY The inorganic oxide material may comprise two or more different and distingt
types of porous particles with gach distinet type of porous particles providing a specific
desorption and/or dissolution rate profile for 2 single bislogically active material {or two or
more different biologically active materials} so as to form a composite desorption andfor

dissolution rate profile.

[6135] A further aspect of this invention concerns particles of a inorganic oxide
material, wherein the inorganic oxide material wherein the inorganic oxide material has the

oif adsorption, the intraparticle pore volume, and BET surface area, as specified herein.

16137} The compositions of the present invention not only show high loadability of
drugs in liguid form, they morgover show higher bulk density compared to existing liquisolid
systemns. Further favorable properties include the excellent adsorptive capacity of the
inorganic oxide material of the invention and the increased stability of the active ingredient.
These advantages are in particular offered by the compesitions of the invention in the form of

pariicies.

Lk
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{0138} The compositions of the present nvention can alsg be used in dermatology
and cosmetic applications because of their good skin-compatability and lack of unpleasant

skin feel.

{01391 The following examples are meant to illustrate the present invention and

should not be construed as a limitation of its scope.

Example |

{0140 Sodium water glass with a Ma content of 24.5% wiv and sulfiric acid of 43%
wiv were mixed with a molar ratio of .85 10 8.99. After completion of the poly condensation
the raw silica gel was crushed into picces of several cm sizes. Then the by-product sodium
sulfate was removed by washing the silica gelisedium sulfate mixture with clear water. The
aging of the silica by Oswald ripening took place in a water bath for 3-11 hours at 70-80°C
and at pH between § and 9. After the bquidisohd separstion the formed silica hydro gel was
crushed down to g particle size of about 360 pm. The subscquent drving siep controlled the
formation of the pore volume. In order to achieve pore volumes of sbout 1.7 eav'’g rapid
drying for less than 4 seconds at a process air temperature of 180°C was needed and was
conducied in a lab {lash deyer type LABSPINFLASH (APVDenmark). Silicas with pore
volumes of < 1 em’/g were made by slow drying {packed bed drving) in a lab drying chamber
at 130°C for 4h.

{01411 The following silica particles shown in Table § below were used in the

subsequent examples.
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Table 1
kdentification $1 | 52
Matvern i L
D10 (pm) 75 3 2341
B30 {um) 102-120 48-65
D394 (um) 174 76-56
Pore Size {nm} ” 25
Desorption {(BIH) j
PY {(mlig) 1.6-1.95 : P.6-1.85
Relative Span 671 P g7y
BET BA {m'ig) 280-358 L 280-355
APD (Cale) {A) 256G 56
{0142} The D310, D50 and DIO values indicate the 107, 50" and 90" percentiles of the

weight of the particle diameter distribution. These values were obtained from a Malvern
Mastersizer 2000 instrument available from Malvern Instruments Ltd. PV pore volume: SA:
surface area; APD: average pore diameter; BET SA: surface area; and Relative Span are
determined using BJH nitrogen adsorption af a pressure of 0.995 using an ASAP 24208V
accelerated surface area and porosimetry system available from Micromeretics Instrument

Corporation.

Example 2

{3143] Procedure: 2 t0 3 g (based on bulk density) of the solid carrier material was
placed in a 106 mi beaker and the oil or surfactant was added drop wise from a Buretie, while
mixing with spatula according to ASTM D281, The addition of oil or surfactant was
continued until a thick paste-like mass formation. The addition of oil or surfactant was
sicpped when the mass appeared to contain excess oil. The Burette reading was recorded
when the mass contained no excess oil or surfactant. The adsorption capacity was calenlated
using the helow equation:

Volume of off added {(mb) S8 of oif 100
Oif adsorption {gH00 gy =

Weight of sample {g)

L%
)
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{0144} The following table lists oils and and their adsorption capacity on Sample 81

material as well as the specific gravity of the oils.

Table 2
Na. Name of the Oif  |[Specific gravity (g/mL)  Adsorption capacity
{g/180g)

| Raw linseed ol 0.938 294

2 Eucalyptus oil 4915 28
3 Lemaon grass oil $.893 287

4 Peppermint oil (3.890 307

5 Castor oil £.960 316

& Sesame oil .923 298

7 Olive il $4.926 305

& Clove oil 1.045 38¢

G Oele acid $4.893 300

i dl-a-Tocopherol 0.950 292

il {aptex 333 3840 315

12 Labrafac PG 0.519 304

13 Migivol 812 0.940 " 319

i4 Capmul MOM $.995 03

(61453 The following table hists surfactants and thelr adsorption capacity on Sample

$1 material as well as the specthic gravity of the surfactants,
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Table 3
" . __— . 33 sdsorption
Nao. Name of the Surfactant Specific gravity {g/mi} S1 {g/100g)
i Transcutol HP (.987 285
2 Salutol HS 15 1.04 36
3 Cremophor EL 1.08 37
4 Labrasol 1,064 326
5 Labrafil M-1944C8 0,943 52
& Capryol 50 $.942 308
{3146 In comparison, other carriers were tested for oil adsorption and following

resuits were obtained.

Fable 4
z. oit / iH8g Cremophor
carrier Clele acid Einseed oif | Tocophersl £L babrasol
Fujicalin 113 127 £03 148 138
MCO PH 10! 128 {02 98 123 P31
Calen }H3 721
{sugar based
Sarrier) 63 &9 57 #7 &9
Tale &2 57 54 7 a7
Exampie 3

{0147} Following the procedure of Example 2, the Cremophor and Labrafil loaded
materials were allowed o rest for 3 hours and then tested for fres flowing properties. The

results are shown in Tables S and 6.

Iy
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Table §
Flow parameters {Uremophor . , oo o g § ,
Losded 1.5 :1) @E(Z‘Sﬁ&i lﬁg.km} S2 (2504, Stpm)
il added {ml)} 7.14 7.14
Carrier material (g} ) 5
B. Density 08.632 0.631
T. Density 0.702 0.742
Cl 16 15
(USF rating) {Excellent) {Good}
HR 1 1.17
(USF rating} {Excelient) {Good}
Table &
Flow parameters {Labrefl}
fonded 1.5:1) 51 82
il added (ml) 748 7.93
Carrier Material {g} 5 3
B. Density 0.615 0616
T, Density 0.724 0.724
15 1S
C.E{USP rating}) {Good) {Good)
117 117
HL.R {USP rating) {Gond) {Good)
(61481 Bulk Density is measured by USP 616 Method 1 using 2 250 mi graduated

cylinder (USP3I0-NF23}. Tapped density is measurad by USP 616 Method 2 (350 taps per
mijnute) using a 230 i graduated cylinder, with an ETD-1020 Tap Density Tester available
from Electrolab. USP rating is an observed measure of powder flow and is rated according (o

the following Table 7.
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Table 7
Cempressibility Index (%) Flow Characier Hausner Ratio
N1 Excellent F40-11
Pi-18 Geod 3 P12-1.18
16-26 Fair 119125
21.28 Passable F26~1.34
3831 Poor £.35-1.43
32-37 Yery poor £.46-1.59
%38 Yery, very poor ~i.60

Example 4
(631441 Foliowing the procedure of Example 2, 10 grams of Sample $1 is loaded with
16.25 mi of sesame oif, which vield a 1115 ratio of inorganic oxide material o o, The
volume of the mixture decreases from 63 mi 1o 50 mi over a period of 10 hours, which is a

decrease in over 23% as shown in FIG. L

Example 5
{3154} The Cremophor and Labrafil loaded materials of Example 3 were loaded into
zero size capsules manually using a casule filling tray, such as the Cap-M-Quick available
from Empty Caps Company.  As can be seen from FIG. 3, there Is a significant difference
between the {illing amounts before and after resting of the material, The amounts of material

loaded into the capsules are set forth in Tables 8 and 9.
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Table B
Flow parameters {Cremophor - % . i
Loaded 1.5 :1) 81 (2504, 118am) S2 (2504, 30pm)
Ol added {mL} 7.14 ‘ 7.14
Carrier Material (g} 5 5
Filling Ams}u;&t {mg} 451 470
After resting ;
F iiimgmﬁmmzn_i {mg} 449 359
Before resting
Table 2
Flow parameiers 81 52
{Labrafil loaded 1.5:1}
it added (ml) 7.85 795
Carrier Material {g) g 5
Filling Amount {mg} ‘
Afrer resting 421 421
Filling Amount {mg} ‘
_Befors resting 366 ; 368
Example &
{151} Following the procedurs of Example 2, acetaminophen and ascorbic acid

loaded material was obiained and labeled carriers 81 and 82, respectively The drug release

from carviers S1 and 852 was determined gs follows:

{0152} The acetaminophen Ioaded carrier {81} was subjected 1o dissolution studies as
per USP 3{ for Acetaminophen Tablets for 30 min. Dissolution test conditions comprised of
use of USP dissolution apparstus 2 (Paddie) operated at speed of 30 RPM  for 30 minutes.
Dissolution medium was 900 mi of pH 5.4 Phosphate Buffer at 3720.5°C. For each carrier,
1088 mg of the weighed amount of drug loaded carrier was used to dissolution studies,
Aliguots {8 ml) were withdrawn at 10, 20, 30 minute time intervals, filiered and diluted with

dissolution fluid, Absorbance of aliquots was determined spectrometrically st Amax 243nm.
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The release profile is illustrated in FIG. 3 The drug release from the both carriers S and 82
met the USP eriteria (NLT 80% in 30 minutes).

(61537 The ascorbic acid loaded carrier {§1) was subjected to dissolution studics as
per USP 30 for Ascorbic acid Tablets for 45 min. Dissolution test conditions comprised of
use of USP dissolution apparatus 2 (Paddie) operated at speed of 50 RPM  for 45 minutes.
Dissolution medivm was 900 ml of water at 3720.5°C. For each carrier, 100 mg of the
weighed amount of drug loaded carrier was used to dissolution studies. Aliguots {5 mi) were
withdrawn at 10, 20, 30 minute time intervals, filtered and diluted with water. Absorbance of
aliquots was determined spectrometrically at Amax 266nm. The release profile is illustrated
in FIG. 4. The drug release from the both carriers 81 and 82 met the USP criteria (NLT 75%

in 435 minutes).

Example 7
{134} Ol release or desorption: The carrier material used in the following trials was
the material designated S1 prepared in Example 1. 2 grams of oif loaded carrier (111, wiw)
prepared pursuant to method of Example 2 was mixed with & mi waler in 2 beaker, vortexed
during | hour, and cenirifuged at 5000 RPM for 10 min in 8 Heracus Multifuge 18R
centrifuge available from Thermo Electron Corporation.  The supernatant, Le. oil + water,

was transferred into g petry dish and dried in hot air oven up o constant weight,

{3155} The results, which are based upon the wiw % release obtained in the trials, are
as follows. For sesame oil, 1% of the oil is released from the carrier material or tnorganic
oxide, and for Miglyol 812, 81.3% of the ol is released from the carrier material or inorganic

oxide,

Hxample 8
{3156] Solid SEDDS System Loading and Release {or Desorptiony: The carrier
materials used in the following irials was the materials designated as 81 and S2 in Example
I, A hguid SEDDS systems was made up containing 0.6g of Glyburide as the API
component, 15g of Capryol®90 as the oilfvehicle component, 54.4g of Trascuiol® HP as a
ca-surfactant, and 30g of Tween® 20 as a surfactant. This liguid SEDDS system was loaded
onto 31 and S2 by accurately weighing the required quantities of carrier and lquid SEDDS in

the ratio of 1:1. Carrier and Liguid SEDDS were pre-hested at 60 °C far 15 min, prior to

tas
W
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mixing., Liquid SEDDS was added slowly to the carrier under stirring with metallic spatula.

The prepared mixture was kept aside for around 24 br to get free flowing powder.

(013571 The liquid SEDDS loaded carriers (S1) and (82), a5 well as non~micronized
Glyburide were subjected to dissolution studies as per USP<711> for 120 minutes.
Dissolution test conditions comprised of use of USP dissolution apparatus 2 {paddie)
operated at a speed of 7TSRPM. Dissolution medium was 500mi of pH 8.5 Borate Buffer
{0.05M) st 37£1°C. For each carrier, a weighed amount of lpaded carrier or APl{non-
micronized Gyburide) with an weight equivalent basis of Smyg Gyburide were used for the
dissolution studies. Smi Aliguots were withdrawn at 28, 30, 45, 68, and 120 minutes,
filtered through 045 p syringe filter and diluted with dissolution fluid. Samples were
analyzed using HPLC (Waters Acguity H-class} using Grace Vision HT high load (18
column, Rocket Format, (53x7mm, 3um) as stationary phase and Acetonitrile: o-phosphoric
acid $.4% in water {530:50) as mobile phase at flow rate of 1.5mLmin with injection volume
of 50 pl . Samples were detected at Amax 226nm. The release profile is illustrated in FIG.S,
The drug release from both carriers 81 and 82 met the USP criteria (NLT 70% drug release

within 45 minutes, and NMT 3% relative 8D},

{015} To define the maximum amount of preloaded carrier in a tablel while
maintaining optimum tabletting properties, the following experiments as shown in example 9

and 10 were performed:

Example 9
(01597 The carrier materials used in the following irials was the material designated
52 in Example 1. Cremophor® EL was the liguid lipid that was loaded on to the silica.
Silica 52 was loaded pursuant to method of Example § and was used as the oif loaded carrier
component in tablet formulations.  To deliver ol in tablet dosage form, tablets were made

with two different processes: direct compression (3C) and wet granulation (WG

161601 {hrect compression tablets were obtained by accurately weighed the gquantities
of excipients for blend preparation. Diluent (MCC ) and Of loaded carrviers were sieved
through #40 mesh and mixed well for approximately 5 min. Binders and disintegrant were
sieved through #40 mesh and added to the blend, then mixed well for approximately 5 min,

Glidant was passed through #40 mesh and added to the blend and mixed well for § min.

4}
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Lubricant was sieved through # 60 mesh and added to the blend and mixed well for

approximately Zmin. This final blend was used for the compression of the tablets.

{0161} Wet granulation tablets were obtained by accurately weighed the gquantities of
excipients for blend preparation. Diluents (MCC) and Ot loaded carriers were sieved through
#40 roesh and mixed well for approximately § min. Disintegrant was sieved through #40
mesh and added to the blend, then mixed well for approximstely 5 min.  Binder
{starch/pregelatinized starch) was prepared in 8 water solution (8%). Granules were then
prepared by mixing Prepared diluentsioil loaded carrier/disintegrant blend with the binder
solution. Granules were dried at 50 °C to achieve LOD of 5-7%. Divied granules were passed
through #20 mesh. Glidant was passed through #40 mesh and added to the blend and mixed
well for 3 min. Lubricant {what material} was sicved through # 60 mesh and added to dried
granules and mixed well for approximately 2Zmin.  This f{inal blend was used for the

compression of the tablets,

{6162] Tablets were prepared using a Parle Elzabeth tools Pvi Lid, Eliza press 200
multi tooling single rotary tablet press operated at 2 Speed of 5 rpm, compresssion force of
20kN, ciection force <70N, and with a 12mm round bioconcave, D-tocling punch. The

formulations tabletied are listed in Table 10 below,

Table 14
Formulation Identifier BCA | BUB | DCC | BOCD | BCE | WGA | WGE
Tabletting methed | | 1
{DC=Drect Compression;
WE=Wet Granulation) DC DO D 30 DO W3 Wiz
; e
©il toaded Larrier §2 200 0 20 | 3% 36 L 40 | 40 | 50
{wit%s}
MO PHIOZ (widh) 70.5 70.5 5.5 60,5 43,8 30.5 4.9
PYPK 30 (wids) 5 5 4 3 { Y O
Pregelatinized starch (wi%) { iy 6 { 10 5 3
AcDiSol (wit%s) 3 3 3 3 3 3 3
Syloid 244FP (wida) i i i i i t j
Mg St (wids) (.5 8.3 0.3 0.5 (1.5 4.5 8.5
Compression force (KN} is 20 ) 28 28 2 24
Weight (mg) 500 S04 300 360 SO 506 300
[G163] Tabiet hardngss for all formulations was measured with EH 61 tablet hardness

tester {Electrolab, India). The hardness for tested fonmulations are listed in Table Y below.
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Table 11
Formulation Identifier BCA | DUB | DCC | BCD | DCE | WGA | WGB
Hardness (N} | 83.93 | 83.97 | 68-76 | B4-01 | 60-70 80 30
{6164] In all cases the tablets met the USP specifications for Weight variation (NMT

§%%), Firability(:1%%), and disintegration time{<{ Smin}.

Example 11
(0165} High Conecentration of Liguid Lipids Loaded onto Carrier and Compressed
into Tablets: The carrier matenials used in the following trials was the material designated 82
in Example 1. Tocophere! was the liquid lipid that was lbaded on to the silica. Silica S2 was
ivaded with liquid lipid pursuant o method of Example 8 and was used ay the oif loaded
carvier component in {ablet formulations. PYP30 was dispersed in ethanol {1800mb} and
added upon oil loaded carrier, Prepared blend was mixed thoroughly and allowed to dry at
56°C. Additional excipients were added pursuant to the method in Example 9 to obtain a
direct compression blend with the following composition 1 70% Tocophero! loaded silica
S2{1 o1 icaded), 12.53%MCCPHIOZ, 14% PYP30, 2% AchSol, 1% SYLOID® 244FP, 0.5%
Magnestum Siearate, Tablets were prepared using a Parle Elizabeth tools Pyt Lid, Eliza press
260 multi tooling single rolary tablet press operated at 3 3peed of 3 vpm, compresssion foree

of 20kM, ejection foree <7ON, and with a 12mm round bioconegve, Dtooling punch.

{3166} Tablet hardness for all formulations was measured with EH §1 tablet hardness
tester {Electrolab, India) at iablet weight of 50{45mg. Tablet hardenss results for these

iablets was 40N, Friability was 0% and disintegration time was <Imin.

Exampic 11

{0167} it Release (Tocopherel} from Tablets: The carrier mailerials used in the
following trials was the material designated 32 in Example 1. Tocopherol was the liquid
lipid that was loaded on 1o the silica. Silica 82 was loaded with liquid lipid pursuant to
method of Example & and was used as the ol loaded carrier component in tablet. Tablets
were prepared pursuant (o the method in example 10, Tochopherol concentration in the

tablet was 100mg.
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{{168] Tablets prepared were subjected 1o dissolution studies pursuant to the method
described in Example 8. An aliguot of 2 mL was withdrawn at predetermined time interval
and filtered through (.22 uy membrane filter. The dissolution samples were analyzed by using
HPLC (Waters UPLC Wavelength: 294 am Column: Rocket Format, S3x7Tmm, 3u) Mobile
Phase: 85% ACN: 10% MeOH: 3% H20)

{01697 The Tocophero! refease at 45 min was ~100%.
{31701 While the invention has been described with a limited number of

embodiments, these specific embodiments are not intended to Himit the scope of the invention
as otherwise deseribed and claimed herein, B may be evident o those of ordinary skill in the
art upon review of the exemplary embodiments herein that further modifications, equivalents,
and variations are possible. Al parts and percentages in the examples, as well as in the
remainder of the specification, are by weight unless otherwise specified. Further, any range
of numbers recited in the specification or claims, such as that representing a particular set of
propertics, units of measure, conditions, physical states or percentages, is intended to literally
incorporate expressty herein by reference or otherwise, any number falling within such range,
including any subset of numbers within any range so recited.  For example, whenever &
numerical range with a lower limit, Ry, and an upper limit Ry, is disclosed, any number B
falling within the range is specifically disclosed. In particular, the following numbsgrs R
within the range are specifically disclosed: R = Ry + k{Ry -Ry), where k i3 a variable ranging
from 1% to 100% with 8 1% iocrement, e.g., K is 1%4, 2%, 3%, 4%, 3%. ... 50%, 31%, 52%.
... 95%, 96%, 7%, 98%, 99%, or 100%. Moreover, any numerical range represented by any
two values of B, as calculated above is also specifically disclosed. Any modifications of the
invention, in addition to those shown and described herein, will become apparent to those
skilled in the art from the foregoing description and accompanying drawings.  Such
modifications are intended to fall within the scope of the appended claims. Al publications

cited herein are incorporated by reference in thelr entivety.
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Claims

1. A composition comprising porous inorganic oxide particles containing a biologically

active ingredient in a liquid material, wherein the inorganic exide particles possess:
{a} an oil adsorption of about 100 to about 500 mi/100 g; and

{b} pores having a pore volume, as measured by nitrogen porosimetry, of about 0.5

em/g or greater;

wherein said norganic oxide particles remain free flowing at a weight ratio of liquid

material to inorganic oxide particles of at least 1.5:1.

2. The composition according to claim 1, wherein the inorganic oxide particles

comprises pores having an intraparticle pore volume of about 0.5 cnv'/g or greater.

5

3. The composition according to claim !, wherein the inorganic exide pasticles
comprises a BET surface area, as measured by nitrogen adsorption of abowt 20 m™/g or

greater.

4, The composition according to claim 1, wherein  the inorganic oxide particles

comprises pores having a mean pore diameter in the range of about 5 nm to about 30 am.

5. The composition according to claim |, wherein the porous inorganic oxide particles

comprise a pore size distrtbution having a relative span of about 1.5 or less.

6. The composition according to claim 1, wherein the particles comprise a mean particle

size of from about 3pum to about 5 mm.,

7. The composition according to claim 1. wherein the liquid material comprises lipid

materials, non-volatile solvents, and surfactants.

44
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8. The composition according to claim 1, wherein said particles form a powder having a

Carr index of equal or lower than 25,

9. The compoesition according to claim |, wherein said porous inorganic oxide particles

are non-ordered.

10, The composition according to claim 1, wherein the composition, after mixing the
inorganic oxide particles and ligquid material, decreases in bulk density of at least 15% after

resting up o 24 houss,

t1.  The composition according to claim 1, wherein the biologically active ingredient is an

active pharmaceutical ingredient.

12, The composition according to claim 1, wherein the biclogically active ingredient is
figuid.
13, The composition according to claim 1, wherein the biologically active ingredient is

dissolved in a non-volatile solvent or a lipid material.

14, The composition according to claim 1, wherein the biologically active ingredient is

formulated ina SEDDS,

15, A pharmaceutical composition comprising at least one pharmaceutical dosage
formulating ingredient and a composition comprising porous inorganic oxide particles
containing a hiologically active ingredient in a liquid material, wherein the inorganic oxide

particles possess:

{a} an oil adsorption of about 1 to about SO0 mI/100 g; and

A
(¥ )
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{b} pores having a pore volume, as measured by nitrogen porosimetry, of about 0.5

30 .
CRY/g of greater:

wherein said inorganic oxide particles remain free flowing at a ratio of liguid material

to inorganic oxide particles of at least 1.5:1.

16, The composition according to elaim 15, wherein the particles coraprise a pore size
distribution where at least 0.5 cc/g of pore volume are from pores ranging from 10 nm o 30

1.

17.  The composition according to claim 15, wherein the inorganic oxide particles

comprises pores having an intraparticle pore volume of about 0.5 em™/g or greater.

18, The composition according to claim 13, whereln  the inorganic oxide particles

comprises pores having a mean pore diameter in the range of about § nm to about 30 nm.

ig. The composttion according to claim 15, wherein the inorganic oxide particles
. . . . 2,
comprises a BET surface arca, as measured by nitrogen adsorption of about 20 m’™/g or

greater.

28, The composition according to claim 15, wherein the inorganic oxide particles

comprises pores having a mean pore diameter in the range of about 5 nm to about 30 nm.

21, The composition according to claim 13, wherein the porous inorganic oxide particles

comprise a pore size distribution having a relative span of about 1.3 or less.

22. The composition according to claim 15, wherein the particles comprise a mean

particle siz of from about 3um to about 3 mm.
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23, The composition according to claim 15, wherein the liquid material comprises lipid

maierials, non-volatile solvents, and surfactants.

24.  The composition according to claim 15, wherein said particles form a powder having

a Carr index of equal or lower than 25,

25.  The composition according to claim 13, wherein said porous inorganic oxide particles

are non-ordered.

26. The composition according to claim 15, wherein the composition, after mixing the
inorganic oxide particles and liquid material, decreases in bulk density of at least 13% after

resting up to 24 hours.

27, The composition according to claim 15, wherein the biologically active ingredient is

an active pharmaceutical ingredient.

38, The composition according to claim 13, wherein the biologically active ingredient is
figuid.
29, The composition according to claim 18, wherein the biclogically active ingredient is

dissolved in a non~volatile solvent or a lipid material.

30.  The composition sccording to claim 15, whereln the biologically active ingredient is

formulated 11 a SEDDS.

31, A method of making composition comprising porous inorganic oxide material
containing a biologically active ingredient in a liquid material, wherein the inorganic oxide

particles possess:
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{a) an oil adsorption of about 180 to about S6¢ ml/10G g; and

{b} pores having a pore volume, as measured by nitrogen porosimetry, of about 0.5

3 .
ot /g or greater;

wherein said inorganic oxide particles remain free flowing at a weight ratio of liquid

niaterial to inorganie oxide particles of at least £.53:1.

32, A wethod of making a pharmacestical composition comprising at least one
pharmaceutival dosage formulating ingredient snd a composition comprising povous
inorganic oxide particles containing a biologically active ingredient in a liquid material,

wherein the inorganic oxide particles possess:
{a} an oll adsorption of about 100 to about 500 m/100 g and

{b) pores having a pore volume, as measured by nitrogen porosimetry, of about 0.5

cmy’/g or greater,

wherein said inorganic oxide particles remain free flowing at a weight ratio of Hquid

material to inorganic oxide particles of at least £.5:1.

33, A composition comprising porous inorgapic oxide particles containing a biologically

active ingredient in a liguid material, wherein the Inorganic oxide particles possess:
{a) an oil adsorption of about 100 to about 500 mli/100 g;

{b} pores having an pore volume, as measured by nitrogen porosimetry, of about 0.5
A te] b o £ <

ont /g or greater; and

{cy a pore size distribution having a relative span of about 1.5 or less

34, The composition according to claim 33, wherein the inorganic oxide particles

comprises pores having an intraparticle pore volume of about 8.5 cm’/g or greater,

35, The composition according to claim 33, wherein the inorganic oxide particles
comprises a BET surface avea, as weasured by nitrogen adsorption of about 20 m7/g or

gresater.,
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36.  The composition according to claim 33, wherein the inorganic oxide particles

comprises pores having a mean pore diameter in the range of about 5 nm to about 30 nm.

37.  The composition according to claim 33, wherein the porous inorganic oxide particles

comprise a pore size distribution having a relative span of about 1.3 or less.

38. The compuosition according to claim 33, wherein the particles comprise a mearn

particle siz of from about 3pm to about 5 mm.

38, 'The composition according to claim 33, wherein the Hquid material comprises lipid

materials, non~volatile solvents, and surfactants,

40.  The composition according to claim 33, wherein said particles form a powder having

a Carr index of equal or lower than 25,

41, The composition according to claim 33, wherein said porous inorganic oxide particles

are non-ordered.

-

42, The composition gecording to claim 33, wherein the composition, after mixing the

inorganic oxide particles and tiquid material, decreases in bulk density of at least 15% after

resting ap to 24 hours.

43, The composition according to claim 33, wherein the biologically active ingredient is

an active pharmaceuntical ingredient.

44, The composition according to claim 33, wherein the biclogically active ingredient is

Hquid.
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45, The composition according to claim 33, wherein the biologically active ingredient is

dissolved it a non-velatile solvent or lipid material.

46.  The composition according to claim 33, wherein the biologically active ingredient is
formulated in a SEDDS.

47, A composition comprising porous inorganic oxide particles containing a biologically

active ingredient in a liquid material, wherein the inorganic oxide particles possess:

{a) an oil adsorption of about 100 to about 500 ml/100 g

{b) pores having an pore volume, as measured by nitrogen porosimetry, of about 0.3
em’/g or greater; and

{c} a median pore size of § nm 1o 30 nm.

wherein said inorganic oxide particles remain free flowing at a ratio of liguid material

1o inorganic oxide particles of af least 131,

A

48.  The composition according to claim 47, wherein the inorganic oxide particles

- . . s 4 3
comprises pores having an intraparticle pore volume of about 8.5 cm™/g or greater.

49, The composition according to claim 47, whergin the inorganic oxide particles
. A . s . 2;
comprises a BET surface area, as measured by nitrogen adsorption of about 20 m¥/g or

areater.

50, The composition according to claim 47, whereln the inorganie oxide particles

comprises pores having a mean pore diameter in the range of about 5 nm to about 30 am,

5. The composition according to claim 47, wherein the porous inorganic oxide pasticles

comprise a pore size distribution having a relative span of about 1.5 or less.
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52. The composition according to claimy 47, wherein the particles comprise a mean

particle siz of from about Jum to about 5 mm.

33.  The composition according to claim 47, wherein the Hquid material comprises lipid

materials, non-volatile solvents, and surfactants,

54, The composition according to claim 47, wherein said particles form a powder baving

a Carr index of equal or tower than 25,

55, The composition according to claim 47, wherein said porous inorganic oxide particles

are non-ordered.

36.  The composition according to elaim 47, wherein the composition, after mixing the
inorganic oxide particles and Hquid material, increases in bulk density of at least 15% afier

sesting up to 24 hours.

57, The composition according o claim 47, wherein the hiologically active ingredient is

an active pharmaceutical ingredient.

58 The composition according to claim 47, wherein the biclogically active ingredient is

Hauid.

39, The composition according to claim 47, wherein the biologically active ingredient is

disselved i1 a non-volatile solvent or a lipid material,

60.  The composition according to claim 47, wherein the biologically active ingredient is

formulated in a SEDDS,

i
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6l A composition comprising porous inorganic oxide particles containing a biologically

ctive ingredient in a liquid material, wherein the inorganic oxide particles possess:
{a} an oil adsorption of about 100 to about 500 mi/100 g;

{b) pores having an pore volume, as measured by nitrogen porosimetry, of about 0.5

a
3

oy /g or greater; and
{c) a median particle size of from 3 microns to 300 microns;

wherein said inorganic oxide particles remain free flowing at a ratio of liquid material

to inorganic oxide particles of at least 1:1.

62, The composition according to claim 61, wherein the inorganic oxide particles

comprises pores having an intraparticle pore vohwne of about 0.5 om?/g or greater.

63.  The composition according to claim 61, wherein the inorganic oxide particles
2

comprises 2 BET surface area, as measured by nitrogen adsorption of about 20 m’/g or

greater.

64.  The composition according to claim 61, wherein  the inorganic oxide particles

comprises pores having a mean pore diameter in the range of abowt § nm 1o about 30 um.

65, The composition according to claim 61, wherein the porous inorganic oxide particles

comprise a pore size distribution having a relative span of about 1.5 or less.

66. The composition according to claim 61, wherein the particles comprise a mean

particle siz of from about 3um to about 5 mam.

67.  The composition according to claim 61, wherein the liguid material comprises lipid

materials, non-volatile solvents, and surfactants.
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68.  The composition according to claim 61, wherein said particles form a powder having

a Carr index of equal or lower than 25.

69, The composition according to claim 61, wherein said porous inorganic oxide particles

are non-ordered.

70, The composition according to claim 61, wherein the composition, after mixing the
inorganic oxide particles and liguid material, increases in bulk density of at least 15% after

resting up to 24 hours.

7%, The composition according to claim 61, wherein the biologically active ingredient is

an active pharmacsutical ingredient.

72, The composition according to claim 61, wherein the biologically active ingredient is

fiquid.

73, The composition according to claim 61, wherein the biologically active ingredient is

dissolved in a non-volatile solvent or a lipid material.

74, The composition according to claim 61, wherein the biologically active ingredient is

formulated in 3 SEDBDS.

75. A composition comprising porous inorganic oxide particies containing a biclogically

active tngredient in a liquid material, wherein the inorganic oxide particles possess:
{a} an ¢il adsorption of about 100 to about 300 ml/ 100 ¢ and

{b} pores having an pore volume, as measured by aitrogen porosimetry, of about 0.5

54
-

/g or greater,
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wherein said composition, after mixing the inorganic oxide particles and liguid

material, decreases in volume of at least 13% after resting.

76.  The composition according to claim 75, wherein the jnorganic oxide particles

3

comprises pores having an intraparticle pore volume of about 0.5 em’/g or greater.

g ray
id
i

The composition according to claim 75, wherein the inorganic oxide particles
comprises a BET surface area, as measured by nitrogen adsorption of about 20 mzfg or

greater.

78 The composition according to claim 78, wherein  the inorganic oxide particles

comprises pores having a mean porg diameter in the range of about 5 nm to about 30 nm.

79, The composition according to claim 75, wherein the porous inorganic oxide particles

comprise a pore size distribution having a relative span of about 1.5 or less.

&0. The composition according to claim 75, wherein the particles comprise a mean

particle siz of from about 3um to about § mm.

81.  The composition according to claim 75, wherein the ligutd material comprises lipid

materials, non-volatile solvents, and surfactants.

82.  The composition according to claim 75, wherein said particles form: a powder having

a Carr index of equal or lower than 25,

&3.  The camposition according to claim 75, wherein said porous inorganic oxide particles

are pnon-ordered.
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84.  The composition according to claim 75, wherein the composition, afler mixing the
inorganic oxide particles and Hguid waterial, increases in bulk density of at least 15% after

resting up to 24 howrs.

85.  The composition according to claim 75, wherein the biologically active ingredient is

an active pharmaceutical ingredient.

856.  The composition according to claim 73, wherein the binlogically active ingredient is

Hquid.

87.  The composition according to claim 73, wherein the biologically active ingredient is

dissolved in a non-volatile solvent or a lipid material.

88,  The composition according to claim 73, wherein the biologically active ingredient is

formulated in a SEDRDS,

&2, A composition comprising porous inorganic oxide particles containing a biologically

active ingredient in a Hguid material, wherein the inorganic oxide particles possess:
o el R

{a} an oil adsorption of about 100 to about SO0 mI/100 g; and

(b} pores having an porsg volume, as measured by nitrogen porosimetry, of about 0.3
cm’/g or greater;
wherein said composition, afier mixing the inorganic oxide particles and liquid

material, increases in bulk density by at least 15% after resting.

96, The composition according to claim 89, wherein the inorganic oxide particles

comprises pores having an intraparticle pore volume of about 0.5 em’/g or greater.

L
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91, The composition according to claim 89, wherein the inorganic oxide particles
. — . . . a2,
comprises a BET surface area, as measured by nitrogen adsorption of about 20 m™/g or

greater,

92.  The composition according to claim 89, wherein the inorganic oxide particles

comprises pores having a mean pore diameter in the range of about 5 mm to about 30 nm.

93.  The composition according to claim 89, wherein the porous jnorganic oxide particles

comprise a pore size distribution having a relative span of about 1.5 or less

o4, The composition according to claim &9, wherein the particles comprise a mean

particie siz of from about 3um to about 5 mm.

85.  The composition according to claim 89, wherein the Hguid material comprises lipid

materials, now-volatile solvents, and surfaciants,

86.  The composition according to slaim 89, wherein said particles form a powder having

a Carr index of equal or lower than 235.

97.  The composition according to claim 89, wherein said porous inorganic oxide particles

are non-ordered.

98.  The composition according to claim 89, wherein the composition, afier mixing the
inorganic oxide particles and liquid material, increases in bulk density of at least 15% after

resting up to 24 hours.

99, The composition according to claim 89, wherein the biclogically active ingredient is

an active pharmaceutical ingredient.

56
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100, The composition according to claim 89, wherein the biologically active ingredient is

liquid.

101, The composition according to claim 89, wherein the biologically active ingredient is

dissolved in a non-volatile solvent or a lipid material.

102, The composition according to claim 89, wherein the biologically active ingredient is

formulated in a SEDDIS,

103, A composition comprising porous inorganic oxide particles containing a biologically

active ingredient in a liquid material, wherein the inorganic oxide particles possess:
{a} an oil adsorption of about 100 to about 300 mi/100 g; and

{b} pores having an pore vohupe, as measared by nitrogen porosimetry, of about 0.5

3y
cnt’/g or greater;

wheretn, aller mixing the inorganic oxide particles and lignid material and then
resting for at least 2 hours, at feast about 400 mg of said composition may be loaded nio a

zero size capsule,

104, A composition comprising porous morganic oxide particles containing a biologically

active ingredient in a Haquid material, wherein the inorganic oxide particles possess:
{ay an oil adsorption of about 100 to about 500 mi/100 g;

{b} pores having an pore volume, as measured by nitrogen porosimetry, of about 8.5

3
em/g or greater; and
{c) a ratio of Hquid material to inorganic oxide particles of at least 1:1;

whereitn at least 63% of the liguid material is desorbed from the particles upon

desorption.

(V)
~3
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Lo — P& S8 AR R B A W3 T o3 B9 2 SLE WL AR Y kL B 406, Forh
Pk EH LA R B A

(a) 7100 m1/100 g £%7500 ml1/100 g HIyHWPHAE ;s DA K

(b) E A i i LR W 52 v ATl 20 0.5 em®/ g BUE KHIFLIAFRFL

Horr Bk e E AU AE 2220 1.5 1 BAR S RS To LA A P ORI B & b T R
R E BN

2. MRIEBCFIER 1 Frid A &4, Hh prd AL E BRI & R E 2 0.5 en’/g 5L
SR I RORE N LR AR B FL o

3. MRIBHCRIESR 1 Pk 204, Horb BT il Je AL B AP0 R 25 fn i o 200 B2 e
M) 20 n’/g B KR BET K HEIF.

4. WRIEACRIER 1 Frid A= &9, b rid AL A B & A2 5 nn 24
30 nm Ju [ P PFFLEAR I EL.

5. IRIEAUHIEL R 1 Frid &4, Horh i Z LV E Bk 5 Boa 2y 1. 5 50
ZINERVRFIRH S BE ALK /N3 A

6. RIACFIER 1 Frik A &Y, K Frd ki 2)3 vn 2295 mn K50

TARIEBCRNZE R 1 iR A&, Forb Bk AR A RS 2 15 B A L FE48 & i 771 A
e R TP

8. ARFEACHEE R 1 Frik (A& 4, o Flridk ok 2 Bl A 55T 5K T 25 [ -R 7R T 0

9. RIEACHE R 1 Frk IH-EY), Hod iirid 2 AL AL SRR TE iy 1 .

10. RIEHCFER 1 Fri’ 4G4, K feiR G ik AL SR 5 s skl 2 )5,
Frid G YERF B B A 24 /N5 HERR % BE /N 22 /0 15%.

L1 ARYEACRESR 1 Bk (IH -S40, o i 2 03 P 1l 73 v 1 IR 24 B4

12. RIEBCFER 1 iR 4540, Horb ik A 903 14 170 A VR

13 ARERRNEL SR 1 Pk (9G4, Forb Bl A= s e 1 o0 Vs A T AR 4% R M i 70 BUig
iy S el

14. ARVEBCRE SR 1 Frdk (IH -S4, o firad 2 903 P4 1 43 e i) T+ SEDDS A

15, —FhEL & 2 /b —Fh 5 265 7 S B fi) Bl RESL & &8 AR RE A 10 A 3 1 1 o3 1)
Z AL EAC BRI SV IR 250G 9, Horb Brid oL S AL iR B

(a) #7100 m1/100 g &£%7500 ml1/100 g HIyHWPHAE ;s PA K

(b) E A i it LR B W 52 v ATl 40 0.5 em®/ g BUE KAIFLIAFRFL

Hor Bk e E AR AE 2220 1.5 1 B9AR S RS ToHL A AL P BURL ) B 22 T R4
H i) .

16. HRIEACHE R 15 Frid &4, Hrh B kit & 2/ 0.5 cc/g MFLIARAKRH
£ 10 nm 2 30 nm Yo A BIFLITFLR /N A

17. IRIFEARER 15 Fri‘ i &9, K prid THE MRS BE2 0.5 cn’/g
BT R R RIORE A LA ER I L -

18. HRIEACHIE R 15 Frik &4, Kb i EHV AR A5 B A EL 5 nn &
230 nm 6 FE N B LEARRFL.
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19, ARIEBHNER 15 Frid &4, Forb Bk Je ATl &0 Y RoRs a0 2t i 1 2800 B2
Bl &%) 20 m*/g B K BET SR A

20. MRIBBAER 15 ik (A&, Hod ik ehl 2 ki & BAEL 5 nn 2
230 nm 5 E N B LEARRFL.

21 ARIEBCRIZELR 15 Frid A&, Horh ik 2 LBV AR (L & B 2 1. 5 858
S /NIRRT 5 B LR N3 AT

22. MRIEBCRIER 15 Frid A G, Hrh iR Bk 54) 3 wm £29 5 mm K-F-3540
i

23. IRYERANELR 15 Pri’ &4, Forb Bk s o R e & 18 Bk} 48 & 1 57
DL R 7

24. IRYIZBCRIZLR 16 Frik -GV, Ho Frid RO IE B A 55 T BRI 25 R R $8 %k
1775 N

25. IRIEBCRIZLR 156 Frid K&, Horh Brik 2 fLCHLVE A RIURL 2 TC P 1 o

26. IR AUFZE K 15 Frik A&, HpAETR & Pk AL A BN 5 AR+ kL 2
Ja, TR A e B H A 24 /N5 HERREE R Jk /N 2220 15%

27. FRABAURIEL R 15 Prak BIZH-G40, Forb o il A= 3 14 i o 2 i PR 2= 24 17 o

28. IRIZBCFIZER 15 Frik K-G0, ot Jr i A= W0 P 70 = A

29. MRIZACRIZLR 15 Fri’ IZH-&4, Forb ik A= 103 Ve e o s AT AR 45 R v 79 B3l
AR

30. MRABAUFIEL R 15 Prik BIZH-&40, Horb o il A= 3 14 i 3 e i) -1 SEDDS H o

31, il a1 A AR A L R AR W A B 1R 22 LR AL B R 2 S )
(773, b ik THL SRR B A -

(a) £ 100 m1/100 g £%9 500 m1/100 g AR FE ; PL A

(b) FHA 43 ik AL R W i Tl B 0 240 0. 5 em’/g BOE KA FLAARFR AL 5

Forp i AL EAL P RORLAE 2220 1. 501 WU R RL S ToHL A AL RO ) B & H T R
£ E B .

32, it A A A b — o = 24 ) B G ) RS o AL S B VR R A R AR T 1
53 2 FLTCHLVEAL YRR 20 A W R B2 25 40 6 i J7 v, Ferb Bimid TEA LA ek L

(a) £ 100 m1/100 g £%9 500 m1/100 g AR FE ; PLAZ

(b) FAT 4@ it AL R M ik Tl & (0 240 0. 5 em’/g BOE K HIFLAARFR AL 5

Forp ik AL EAL P RORLAE 2220 1. 501 WU R RL S ToHL A AL RORL ) B & HE T R
£ H B .

33, — PR AL S A VAR A L 5 AR 0 1 R o 1 22 FLIE AL B A R 2 S 4, o
Frid EHLE ik B A -

(a) ) 100 m1/100 g £%9 500 m1/100 g KK FHAE ;

(b) E A i it LR E W 52 v ATl 240 0.5 em’/g BE KAIFLAARFRFL s LA K

(c) BAY) 1. 5 BUE /NP 5 B FL RN 70 AT

34. MRYEAURIER 33 AR A&, o rd B E A BRA 5 HHEZ 0.5 cn’/g
B ROk 9 FLAR AR 1AL
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35. ARIEBUFIE SR 33 Pk BI4H-& W, Ho i Birad Jo AL A P s 6, 25 ol el U0 BV
Bl &%) 20 m*/g B K BET SR A

36. MRIBBAEK 33 ik FIH &Y, Hod ik ehL 2 ki & BAEL 5 nn 2
230 nm 5 E N B LEARRFL.

37. MRABEAURINEL R 33 prik FIH &4, Ho pirid Z2 fLEHL A ik 0 & A 2 1. 3 5L
B /INFRAE O 5 2 BRI FL R /N3 A

38. ARIEBCHIE K 33 Frik A G, Hrh rid ki 54) 3 wm 2295 mm F-F-35480
i

39. MRAEAUH] ZLK 33 Firak HIZH &40, o pr i A A 160 25 g o A1 Rk FE4% % 14 75 57
DL R 7

40. FRAEACFEL KR 33 BTk IH-&40, Horb iR Bk B A 56 T BUIR T 25 R R $E2
R R o

A1, FRAEACRIEL KR 33 ik IAH-&4, Horb ik 2 SLCHL SRR 22 J6 7 1

42. ARHEACHEL R 33 ik WAL &40, Ho R 72 IR & BT iR e LS8 AL P 0RL 5 VAR A4 L 2
e, TR EYEF EEH A 24 /I JEHERR 2 BN 22 /0 15%.

43. FRAEACRIEL KR 33 Pk IZH-G4, Forb o il A= s 14 i o A2 i P = 24 1 9 o

44, FRAEACRIELR 33 PR ZH-G4, Forb B il A= Vs 14 i o A2 VAR o

45. FRAEACFIEL R 33 Pk BIZH-G40, Forb B il A= s 1t i o Vs AT R4 R A v 77 B
i S el

46. HRAEACFIE KR 33 Pk HIZH-G40, Forb o i A= Vi 14 1l 7 Bic i) T SEDDS H o

AT, — ML A AR R A B A s P Rl o 1) 2 SLEH LS Rk I &4, Horp
Frid eHL AR B A

(a) £ 100 m1/100 g £%9 500 m1/100 g KR FHE ;

(b) EA i it LR W 52 v ATl 240 0.5 em’/g BE KAIFLAARFRGFL s LA K

(c)5 nm £ 30 nm BJH{EFLK/DN,

Horh prad AL EAC I ORLAE 2220 11 WA RS e WL A Bk i L 22 T IR B
3N .

48. ARAEBURIER 47 iR A A, Hh Frid TV E N BR A5 HE 2 0.5 cn’/g
BT R R RIORE A LA ER I L -

49.  RIEBOFIE R 47 Frak B9 20-E4, Fo i Birad Je AT A P ks B, 2 ol ek U BV
Bl &%) 20 m*/g BUFE K BET SR

50. RIEBRMER 47 ik FIH &9, Hod ik ehld b ki & RAEL 5 nn 2
£ 30 nm 6 E N B LEARRFL.

51. MRABEARIELR 47 ik FIH &4, Hod pirid 22 fLCHL A ik 0 & A 2 1. 5 8¢
ERANEOR R o RN N o T

52. ARVEBCRIER 47 Frik A W), Hrh iR Bk 54) 3 wm £29 5 mm FF-3540
i

53. MRAEAUH] ZLK 47 Frak BI2H &4, o pra s A 1 35 1 5T ARk JE45 R 14 7 57
DL R 7
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54. MRIZBCRIZLR 47 ek WGV, Ho i Frid BoRi e B A 55 T BRI 25 R 2R $8 %k
175 N

55. IRIZACFIZLR 47 Frid A5, Horb ik 2 SLCHLVE A BIURL & TP 1 o

56. MR AUFZE K 47 ik A&V, P AETR & Prid AL A RN 5 AR+ kL2
e, TR EYEF EEH A 24 /I EHERR 2 BERE N 22 /b 15%.

57. IRABBURIELR 47 Prik BIZH-G40, Forb e il A= 3 14 il o A i PR = 24 17 o

58. MRIZACHIZER 47 Frik WGV, I il A= Wi P 0 = VA

59. MRIEACFIZLR 47 Fri’ IZH-&4 , FHorb ik A= W0is Ve B o Vs AT AR5 R R 79 B s
i P

60. HRAEAFIEL R 47 ik &40, Forb B i A= Vs 14 Bl 7 Bio i) -1 SEDDS H o

61. —Fh L& S8 AR AR B AR 03 1 B A0 1) 2 FL AL AR ORL 20 & 400, o
Frid EHL Sk B -

(a) ) 100 m1/100 g £%) 500 ml/100 g KK FHE ;

(b) HAT i@ &AL e i il & 12 0.5 em’/g B K KIFLARFRKIFL 5 L&

(c) 3 FCKZ 300 FoK RLEE H1H

Forp i TEALEAL P RORLAE 2220 101 VAR A BES TEAL A Pk (1) B 22 DR 5 H
H5] .

62. ARAEAFIER 61 Frd A A, Hh i@ TV E N BRA 5 HELZ 0.5 cn’/g
B ROk 9 FLAR AR 1AL

63. MRIEACHIE R 61 Frik &4, Forb Bk e i 8 A o &, 3 i i 200 %
Bl &%) 20 m*/g BUFE K BET SR

64. MRABEBFIZER 61 Frik fIH-&4, Horb ik ehL a4 ik & A EL 5 nn 2
230 nm 6 FE N B LEARRFL.

65. IRHEBCHZEK 61 Frd AH-GY), Ho ik 2 LBV A RRL AL & B 2 1. 5 58
S /NIRRT 5 B LR/ N 3 AT

66. RIERFNER 61 Frik A EY), KRBk a2 3 vm 2295 mm K354
i

67. IRAEBHELR 61 Frik (A &4, o Fridk AR A RS G BA B B35 A PR )
DL R 7

68. HRHEBCHZEK 61 Fridk (R 2H-&4, oA Frid RO IE B A 55 T BUIG T 25 R 2R $8 %k
175 N

69. MRHEBCHE K 61 Frik 264, HoAdr frid 2 LKL S YRR 2 o ] .

70. ARAEAUFZE K 61 ik A&V, HpAETR & Pk AL A BORL 5 AR+ kL2
Ja, TR A e B H A 24 /N 5 HEREE FERE in 22 /b 15%.,

71 ARABERRIEL SR 61 Frik BIZH-G40, Horb oI al A= s 14 il o 2 i PR = 24 17 o

72, IRYIEBCRIZER 61 Frik WG4, e il A= Wi PR 0 = A

73 AREACRIELR 61 Frid IZH-&4, Horb B il A= Wi Ve e o s AT AR 4% R v 79 B s
AR

T4 FRABEBURIEL R 61 Frik K206, Horb o il A= 3 14 i 3 e i) T SEDDS H o

5
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75, —MELE S A AR A R B AR W I R B 2 L e LA AR MR 1 4, e
FriR TTHL AL RiR B -

(a) #1100 m1/100 g &% 500 ml/100 g IR B8 ;LI

(b) BLA Wil i 2 FLRR M s v il & (20 0. 5 em’/g BCE K FLIARFR AL 5

H P FEIR G iR TEAL SRR 5 A RL 2 5, Ik 406 W0 AE 6 B S AR FR sk 220
15%.

76. ARYEAURIER 75 AR A G, Hh rd B A BRI S HHEZ 0.5 cn’/g
B K AMRE P FLARAR L

77, ARIEBRIER 75 Pk B4 A, o Birad Jo LA P R A, 2 ol e EU B
Bl &%) 20 m*/g B K BET R

78. MRIBBRMER 75 ik FIH A, Hod ik ehL AL k& A EZ) 5 nn &
£330 nm 6 FE N B LEARRFL.

79. IRABEAFINE R 75 Pk FIH &Y, Hod pirid 2 fLCHL A ik 0 5 A 2 1. 5 8¢
B /INFRAE O 5 2 BRI FL R /N3 A

80. MRIEALHFIELR 75 Frik A EY), Hh Frid ki 5213 vm £2)5 mm P340
.

81. HRAIEAUHNZLR 75 Pk W2 &4, Horb iR AR A4 LR 25 G oA L FE 48 & M i 771
DL R 7

82. HRAEAUHFIEL K 75 Frid IZH &40, Horb ik BRI B A 56 T BUIK T 25 R R $82
R R o

83. HRAEAUHFIEL K 75 Frik IH &4, Horb ik 2 LI HL AR 2 J6 7 1

84. MR ALK E K 75 Frik WAL &40, H R 72 IR & BT iR e AL A8 AL P 0RL 5 AR A4 L 2
Je, TR A YIAE S B EH 2 24 /N 5 HER 28 FE 1 in 22/ 15%.

85. HRAEAFIEL K 75 Pk HIZH-G40, Forb o il A= W 14 i o A2 i P = 24 17 o

86. HRAREAHFIEL R 75 PR IZH &40, Forb B il A= Vs 1t i o A2 VLA o

87. MRAEAUFIEL R 75 Pk BIZH-G40, Forb I il A= W 1t i o Vs A R4 R A v 77 B
iy S el

88. HRAEAUFIEL K 75 Pk IZH-&40, Forb o il A= Wi 14 1l 7 Bic i) T SEDDS H o

89. —Fh AL A AN R B A Wi M g 1 2 FLEH L AL R I A 4, Hedp
FriR TTHLE AL RiR B -

(a) £1 100 m1/100 g &% 500 ml/100 g IR B8 ;A%

(b) B Wil it 2 LRSI s v Tl & (940 0. 5 em’/g BCE K IFLIAFR AL 5

HPFEIR G iR TEAL SRR 5 AR RL 2 5, Ik 2406 VDA 6 B HERR % R 38
/b 15%.

90. ARAEAUFIER 89 AR LA, Hoh Frid T AN BRI 5 HAEL 0.5 cn’/g
B K AMRE Y FLARAR L -

91. MRIEBUFIE K 89 Frak K 2H &4, Ho v B ik Je AT A P s B, 25 ol el UM PRV
Bl &%) 20 m*/g BUFE K BET R

92. MRABEBFIER 89 ik KIZH-& Y, Horh ik eHL AL ki & AL 5 nm &

6
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£ 30 nm 6 FE N B LEARRFL.

93. HRAEAUHF]E K 89 Pk HIH &Yy, Horb itk Z AL WL AR 5 B Ay 1.5 5
S /INERAE NS 5 LR /N o3 At

94. RIERFNER 89 Frik A EY), Hh Frid ki 523 vm £2)5 mm K-F-3540
.

95. HRIEACHNZER 89 AT ik I ZH G4, Horb iR VAR A4 LA 25 G B A L FE 48 & M i 771
DA% 2R THIE 14 771 o

96. HRAFEAUFIE K 89 P ik HIZH &4, FHorb ik BRI B A 56 T BUIK T 25 R R$82K
L9y N

97. HRAEAUFIE K 89 Pk HIZH &4, Horb ik 2 FLICHL ARk 22 T8 7 1

98. MR ALK EL K 89 Fridk A4, Ho b 72 IR & AT iR e AL A8 AL P BORL 5 VAR A4 L 2
J5, TR EYEF EEH A 24 /N JEHERR 2 BERE N 42 /b 15%.

99. HRAEAUHFIE K 89 FTid HIZH-G 4, Forb o i A= Wk 14 i o A2 i P = 24 1 7 o

100. HRAEACH]EEK 89 FITid HIZH-A 4, Forb Jr il A= Wik 14 e o A& VAR

101. FRAIEACHNZER 89 AT ik 20 G4, b i il A= 03t 11 il o ¥ e 1 B4 R 1 3 591 B0
iRy e A

102. HRAEACHIEE KR 89 Pk HIZH-G 40, Forb ik A= Wi 14 1l 73 Bic i) T~ SEDDS H o

103, — P B 5 5 A ARSERE A 5 A Wi 4 ml 70 19 2 FLICHL A AL P ik i 254,
W T IR LA R A

(a) 7100 m1/100 g &£%7500 ml1/100 g FIyHWPHAE ;s PA K

(b) B Wil i 2 LRSI s v Tl & (120 0. 5 em’/g BCE K IFLAAFR AL 5

H 7RG iR oA S kL 5 A w1k T B fE s B 20 2 /I e, 7T LOE 220
25400 mg KIFTRAGMRIEE T TR .

104, —Fh AL &8 WA BL A R A= Vs 8 1l o 16 22 L AL S kL R 20 &4, Horh
Frid eHL AR B A

(a) £ 100 m1/100 g £%9 500 m1/100 g KR FHAE ;

(b) EA i it LR W 52 v ATl 240 0.5 em’/ g BE KAIFLIARFR G FL 5 LA K

(c) /b 101 B RS TeHL A AL RORL I EE 28

Horp /b 65% 1 BT i WA A LR B B J5 AT 38 RIOR Bt R
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1 59 B F AR SR MBI AR B FLEERR

RARGUE
[0001] AR IAPE K05 5 A ST 2 AE W0 1 o I B LA 2 LA R 2 5
Y & SR S TR AR AE L 5

BEREA

[0002] AR AR i AT A PR A R4 ) 2B A A T DR 5 9 DR I 2 W I T A2 E I
251750 (4 32 2 ) LR AR AN B i (G T 38 AR 38 AN 58 2R lAe, AT 7 A AR R AT ] A
A P EE I HLk Z 500 b 1k o T i B TS R R ZE KR 51 . B4
A, HE AT 40% FYIAT B2 24535 1tk A o A0 B 2 58 s LU AR B I B T R ) 25 P Kk T 4 22 BN
WK RRR LT e id B KBk PR v e 7 A 3 5 A A5 DA SO SR 25 (R
iR BE R AE A T B

[0003] LA TP EBEAT VR 2 AT IT AR DRIX L8 ) R, LT R BT VR B4 S oK AL B
KA DA/ 25 1 R L SR T AR, AT 8GN v e 7y OV i 2 . OB i dsfE R
T VE AR AR e 5 A RS TR SRR I 2 7 A W0, 3l VR 1 BRAE SR K PR T ke
] 2% - 30 AR 0 68 2400 2 A2 AR A 2K U R AL BB N2 SRR R R

[0004]  JH g ik 7K ¥ 118 22 1) 24 00 0 3 Ak R P AT 0 I ZE 000 P R P — bR G B A A
SR AT/ R B v R e LA TR B R A e AT MR R G QR AR RS T IR L 254
3% 22 4t (LBDDS ). FERXEEIE A, iR 7> D2 A TR0 LLES 2545 73 7 /K7 EAF
£, G 7 NG BASKIIERD IR @SB TP IR e R R . R AR
S » T Q0 1) 3 11 A2 0% ARG ) T AR B AT R 985 4 I T RS DA i A 300 ) 26 5 22 1) ) A
AT A 51 PR A E e T SR A R PR A TS I J52 4 70 PR S8 S YRR i 57 45 e B b e 1Y)
R I R AR BARIRLE S ANTIE 254 / WRFE SR CTE P S0 AD i AT E 1 SR B AV
[0005] O 1 SRR LA, DI T S AR R H v 2 fLaAAR AT R, H A 254 Ok
Fr R W AR 5 Tk MR A B A RS & T 2T A 254 522
JRT 2% 52 IS B ARG AN AT s A AT A4 o SRS (30 e A ol i A7) Y, 8 2 7]k
7V K S HE

[0006] /71 D] A4 P R e T A 0, ANV T 7K R 24 10 DA I 79 2R 7 53 )9 R
PEREVIRI L o XA AR By 3 B R AN TR 258 S8, i T 259 2%
SELRE J1 LA S M P AR TR TG A R ARY T DB v 751 R AN T 24 0 D A ) V] 52 AR )
BR 1l 22— o 5 VBRI FHUAH 5 10 53 — A Il R 24 P i 1) S WA 3D 26 W) 2B SR L P A1
RITEBHTE . XA AT SRR ME AR B2 25 5 TN o O 1 B W RS2 1] s A AT AT s i
P AN AT BB AR AL AL T3 T e 7375 B4 £ 2 B AT AR

[0007]  — A F)HL Tl o 1) 25 M358 R G H ALAL 253838 R 45 (SEDDS) . X il
PR3 LV 241 ) ) T AP T W G 5 3 o A D9 YRl i) 7). SEDDS 2 24540 / i
RGN/ B2 i v 770 1 8 1 RV A0 30 ) 22 A5 08 TR &1, L 5K IR A 3, Bk
T AW PR 7K B 7L A /N LA T2 100 28 300 nm 2 [A] JEACRA/NT 50 nm 1)
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T ) LI R B RRAE B AL 2593805 R 48 (SMEDDS), - HLH: 28 B /NGO /N A
TE B 9K AL i81% R 5 (SNEDDS) . H AUALHIFNA 575 B W (GDIEH 8L, 75 B i+
B A s sh PR T B AT L RS . XL R G R 206 2R U4
I Ho/N IR /NG A S T T AR T 29I . 45 2 ORI I A2 e 1 43 5O =X Ll
FHECAELIN, SEDDS 72 &) T+ fillidk B AR E M 71 o el a2 )T R I AT FRANHH i () W W 1 2 i
PEZY), 1X L R G HR LI SO 2 FNFE BT ) 0, 15 21 =1 LM S 4 R AR 0 R
[00081 % [ 4k 771 284 PO AR i, A5 P ZIALL T b SR s 14 94 ] ok [ 2 )7 ik 2L 2 SEDDS
SNEDDS A Az SMEDDS %78 B [#l {4 —~SEDDS. [i4] /A& —SNEDDS =i [#] 44« ~SMEDDS(S—SEDDS. S—SNEDDS
8, S-SMEDDS )« Fr 5 [l 4k il 71 4k 1 ] DA Ack 38 i 25 b [ AR B = [ AR 551 28 O 7] L) e
B BRERS, F5).,
[0009] % BHAEAK

A B —A B BIAE T4 TR 50 P M JoT R 14 1 73 () F B A . AR BRI 5 —
AN B W T HRAAE T AN R S0 U VF 5 s 320 &, AT a7 i 7 BV AR T it e AN A B 1)
IR 2R PR FH FE SRR AR A A o AR BRI — A B BB AE THR AL 77 2 A T /K I 259 i £
B R, FL RN B T S T N e AR B — AN H BIFE TR R A AR
(R IE A KL, W A Sh A HERR S BT . 55— H I SR A BT R A () TR S A4 5 T
DATE [52 24 1] 3 Hh 23 5 b Jon I 03 31 st 571
[0010]  IX & H FATH B A s A ) — AN B AN I 2 2 B 16 &5 Foh 7 TR S it 7 28 SR B
[0011]  FE—ASEHETT =, AR W K —Fh & & A WA PR b i A 4035 18 1l o 19 22 £
TALEM BRI ZH -G8, Horb edLE e ik A (a) £ 100 245 500 m1/100 g [I7HIK
BHAEL 5 LA (b) B A it S FL RS BE M 52 VR Bl (0 20 0.5 em’/g B K FLIARFR L 53
PN A BRIE S /D 1.5 1. 80 1. 6: 1. 80 1. 7: 1.8 1. 8: 1.8 1. 9: 1. EL.& 2: 1 HIUAH
K5 TEHL ALY R i B 8 L SR EF E i) .
[0012] 75— AR TT i, AR W R — M /b —FhR 2550 E B i o F e & 5
A WARR AR 8 A i P g3 B 22 L AL A RO 20 -G W B 25 1 G400, o LA
WRIRLBA (a) £ 100 4] 500 m1/100 g HIHIR PR ; A S (b) B A i i 2L Rt
SEVEATE L) 0.5 em’/g BUE KIFLAFRIFL s b i TV A Bk fE 2= 1.5: 1,
B 1.6:1.BE L 7: 1.8 1. 8: 1 8] 1. 9: 1. ELE 2: 1 MR B S TEHL A Mok () L 2R
ESAEREEMRTIP
[0013]  FE 53— ANSEHt 77 S8, AR B e — Pl filas B 25 & AR RE A 1 A2 P 1
3 B 2 FLTEHVEA R AL G W ) 7732, Herp BV AR B A (a) 29 100 247 500
ml/100 g FIITRPRAE s LA K (b) FL A it LB M s vE Tl & 129 0.5 em’/g B K
LA FL s Hoh Frid B AL R AE 22/ 1.6: 1.8 1. 6: 1.8 1. 7: 1. 8¢ 1. 8: 1, 8L
L9: 1 EH 2 2: 1 WA RS e A A RO IR B & R DR FF B RS
[0014] 75— ARt TT S8, AR WP R — Pl A0 5 22 20— = 245 77 S o ] o3 A
A AR R B A Y Y R 1 2 FLTCHL R R A S M R 25 R/ Bkt
BT, Hodh AL A YR B A (a)Z) 100 45 500 m1/100 g AR R s AR (b)
A 3@ o LR I B T & 94 0.5 e’/ g B K HIFLARFR AL s P iR AL
REAEZ /D 1.5: 1.8 1. 6: 1,80 1. 7: 1.8 1. 8: 1. B 1. 9: 1. B E /D 2 1 fii iRkl 5
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HUEAL YUk ) 25 5 B R R4 E Bl

[0015]  7E 55 —/NSEjita 77 R H , AR B S — P & & AR L A i e R 1 2
FLIEHLE ALY BRI H G4, Horp TN LA AR EAT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b) B Qi i AL BRI s v Bl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) BAZ) 1.5 B /N BRZY 1.4 BE/NGBRZ 1.3 B /N BRZ 1. 2 B /B2 1.1 B
/NVERZ) 1.0 BTE /N B RO 5 FE ALK/ A

[0016]  7E 55 —/NSEjita 77 R H, AR B S — P & & AR L A s R R 1 2
FLIEHLE AR I H G4, Horp BN LA AR EAT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b) B Qi i AL BRI s v BTl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(¢)5 nm % 30 nm FJHFESLRAN, Hod prd eHL S ki AE 2220 1: 1.8 1. 3.8 1. 5: 1. 5%,
1.6:1.80 1. 7:1.80 1. 8: 1. 8¢ 1. 9: 1. B E /D 2: 1 MBS TEHL ALY BURL A b 2 R AR
SRR R

[0017] 7555 —/NSEjita 7 R H, AR B e — PP & & AR L A i e R 1 2
FLIEHLE A BRI H G4, Horp TN LA AR EAT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b) B Qi i AL BRI s v BTl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) 3K A 10 Z KA ERLE s A ik T AR AE 2/ 101,80 1. 3.8 1. 5: 1,
B 1L 6: 1.8 1L 701 8 1L 8: 1.8 1. 9: 1.8 E /D 2: 1 WA M RS TEHLE AL Y ROk i LE R R
REEE B

[0018]  7E 55 —/NSEjita /7 R H , AR B S — P & & AR L A i PR R 1 2
FLIEHLE ALY BRI H G4, Horp TN LA AR EAT (a) £ 100 2245 500 m1/100 g ¥y
WP 5 AR (b)) B it S AL R R I e VR BTl & 9 20 0. 5 em’/g B K HIFLARFR AL
HATERA WL AP S AR R 2 )5, Frid 40 -& W75 i B 5 AR/ N 2 /0 249 15%, 55
e B G/ NEZ) 20% B Z /D2 25%. B A /D2 30% BLZE /D Z) 35%. B A /2 40%.
[0019]  7E 55 —/NSEjita 77 R H , AR B S — PP & & AR RE R A i e R 1 2
FLENL AR 20 G4, Hop AL EA R B A (a) 29100 229 500 m1/100 g [¥)
TR AR 5 DA K (b EL AT i 3k 28 FL R R T s v AT B 0 20 0.5 em’/ g SR K FLIARL A
FL s H ARV A WA A RN 5 AR R 2 S5, BT id 46 W0 75 i B AR 5 B 4 i &2 /D>
2 15%, BULEFR B 5 N2 /0 25 20%. B A /2 26%. B 2 30%. BLZE /D2 35%. B ZE /b 2
40%.

[0020]  7E 55 —/NSEita 7 R, AR B e — PP B S AR R A i PR R 1 2
FLIEHLE ALY BRI H G4, Horp TN LA AR AT (a) £ 100 2245 500 m1/100 g ¥y
WP 5 AR (b)) ELAT it S AL R R I e VR Bl 9 20 0. 5 em’/g B K HIFLARFR AL
HAPTEIR A LA R S5 A M B BAR G § B 2 /0 2 /N 5, AT DL 2 /0 2] 400 mg
PIFTRH G EEIHE R TS REE (zero size capsule) Ho fER— ST EH, 7] LUK 2
DY) 410 mg BLE /DY) 420 mg BRE /DY) 430 mg WA A SR E T SRIEF

[0021] 7555 —/NSEita 77 R, AR B S — PP B & AR R A i R R 1 2
FLIEHLE ALY BRI H G4, Horp BN LA AR EAT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b) B Qi i AL BRI s v Bl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) &b 1:1 WA RS TEHLE AL P RURL B LR Hrp 32 /0 65% FRBAA A R AR B S
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MR i B

[0022]  FE—ANSLti T b, EHVENIAM B & 2 AL, HAL & BA7EZ) 5 nn 24 30
nm & B A B FLE AR FL

[0023]  7E 55— ARt TT T, S8 ARAE BE R I A Wi T o 1) 2 SLEHL AR i kL 2
PRI 20, BY, 358 SR A AEEYE 053 1) 2 FLICHL A A BEERORL . AR R B 2
FLICHLEAYI B BRI BATT DAAEZ) 3 un £24) 5 mm FIVEREIA .

[0024] AR BIMAHE YT L&A H e BR-aE YU B R & aog . JE95 R w7 A RER
TRV P 7)o

[0025]  FE—ANSEHETT S, AR IS A TRAR AR R i A W0 1 B o0 1) 2 FLEH LR
PPRHR BRI B H RS I R o 763 — A8t 77 b, By R B A S5 T8 T 25 iR /R 45
$ (Carr index), B R EAL 1 22 1. 4 KI5 HighF5 4 (Hausner index). 7E— L)ty
Z, BT RPIRIEF 2] 30° 47 45° o IR MRS IHAE YNGR R T 2 FLCHLEA
AR b2 BT A JE &

[0026]  7E 05— ARt TT &, BB S A VAR R A R AR s v A3 B 2 LA E AR i
BLIH-EWAE 20 2 /NS R R E AN B e B 220 450 g/ 1 WIMERR SRS .

[0027]  FE VAR BRI A YTs T o R E S, P O R 2 LML A B 1 5
RBGIHW A EAA) 2 LA R P AT LR = R R A BRI 0 (51l 4n, 2222 29 10%) 8iA
B, AR ) R AR RN o AR AN TT SR IR N B 2 4 30%. B £ 4 20%. B A
227 10% FEX— B % 2R/ ARREL v/v) o ARSCHTHE LB FR AN / B4 B ARk
R — AN SR ER E H 2 2 /D T HE 2 H A2 24 5048 /P . f£E—A
SEH T ZE 0 A8 FRAR IR B A 0 1 i SEETEAL B 2 AL RS, 72 3 /Ny
TAELT 2 /NS 1B B TR] S U000 2] AR R gk /)N B3 5 T 38 0, 5 ) A A ST T % R A 1)
PRk /N B2 B 38N, 7E X AN BE AR At — 8N BARFURER AR F1E e .

[0028] AR B -G YA FIHL AN B 24 B AR B RE A () A 40035 4 B 70 2R SE AR 4k
R R A T 0 O 281) P AR AR ) K B G o 3 0 V1 0 B 0 1 R A, 4k e R AR R
245 1) 35 1 1) B 4 P R R AR A S o ) B R A i T R s

[0029]  FE 55— ANTJ71H, AR WP B — P 22 20— = 24 7 2 i ) s o0 AN 25 20 VA
PRF A D B 1 22 SLEH LA M BLE & I R 250 &4, Hob EH LA A4
BEHEAA WA SCHT R B W BHE  FLARB DL A& BET R A . 7E—ANSEhafol o, B8 &6 424
T R AL B 2 LR T IR 41 & 40 2 R 2.

[0030] AR BHiE— ¥ K& Fr A H A G 715 E—ANSLH )7 S, Hilid 48 & B
(R ERE P 7 1 A3 A 22 2D — P AR A R b i A= W s VR Oy I N BB AR S 4R R
W BHEL FLARFR L K BET R IR ) 2 LA A KL

[0031]  FE 55— ANTJ7 10, AR BIPE Je—Ffifil i G, 5 22 20— PR 24 70 S /)l AL 15 2
AR RL b B A 0305 1 B o 1 22 LB A R 2 & W ) R 25 A B W J7 1, Hodh o
HLEALYIAF R B A WA SC AT Fi e 13 BHEL  FLARFR BL & BET R IR, Frid 7k e FE A&
Frik & 25 7 BB oy S i /&4 .

[0032]  ARBHIEWE AT T AT IH-ER T D SEt)7 Zrh, T AR B 4H
BT IR AR A R O B H A Yt T R LIk A Mpis ek 2 B 2, Hoh &)
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05 B8 AR B R A s e 1o ) 2 LB AL AR k), b ALk i kL B 0
A4 7 1 W AR  FLAARFR DA S BET SR AR « P it FH 1) 465 e il A 12 24 771 2L
[0033]  FE—SEhtafsl b, Bk H LA B 2RO 20, Rl B A S it — 4245
€ HF- 38 AR ) R
[0034] AR HH ) 6 R0 B AR Ak DA B A0 s g A B 18] I 2 1 St 77 8 1 LA TR iR
B B AR 2 3Rk 5 2 5 24245 W1 2 W .
[0035] ISR

AR M B — 2k, Hodr .

K 1 R 7 A8 I B 581 s P20 E P 1) 300 71 54T 9 B AR R E i 8] 13844 o
[0036] &1 2FH I B /s ARG St 5] 4 (A R BH B8 7 1t 20 & W0 76 5 LR e IO I FE AT
J1784k
[0037] W& SHEIE Wonlit 2 M (acetaminophen) MARYE SEHtif 6 f)AS & B G~ PELH &
Ve RISl 2k
[0038] P& AHH B R R HLIR MR MAR 4 STt 451 6 1) A & BH B 491 7w 14 2H & 4 v )RR s
2.
[0039]1 W& 5H B B n k& A Fif (Gyburide) MARTE S5 8 A & BH 1) [ 4 SEDDS %
g R Hh 2
[0040]  FEib

9T AR R E A A B ) D ) B A, A R B AR S SR T SR IR an R I HARRETE
THERREE ST . AWk, B TR, R B A B EBR A K B e . a0
A B BT J AR 1 — MR AR ON DK i B AR B, IR 55 BT iR i i A e B B ) AR B L
B PL R IXEHE N
[0041]  Ziyd i, BRAE BR300 A BBRLE , 75 D 40 A SR AR 22 3K =5 vh i B | FR
JEaR =7 R DR XM AR R ER R . BRI, 2805k, 32 & “—Fh A dE
Z P RN, IF HIR I A dE TR S AU BOR N 51 CLRT Y — R L2 M)
MHEER), 5555
[0042]  FESHIRAC A I B STt 77 58 ik FH B AS 151 a0 4054 Hh s o3 B B VIR S VAR
TR E I AT Ta] S [el g 28 i 28 I i 28 A S AUUE DL S TG L “ 297 $5 1) 2 BUE B E 1)
A4k, FonT e PR DA i & A A5, 22 ph S Y (0 B A AL B AR Y 5 48 HH X SRR e B AR SR 1R
Z AT T IER R E R s AR IIRE B R R .. R “4)7 ke B EA
R WIAR R FE BOR & Y 7 2 A i AN R &, BLSRIR & B30 T B AR5 € W1 a6 W R 51
BEVHHIFIMA R E. JoRE S ARE L7120, M B R Hafhx s
()55 0UE
[0043]  UOASSC I FHHIARTE “AWDIE R 7 SR ISR 24 g3 (AP DD, A ik 24 3 ig M Bl
DA T7 U5 B2 W s e A S va T BT 7 T B R, BRAE VK & AR IR B0
BN R A B R 7 T B B EH . RAE X ARSI 2 AR, (H A ] DL
FE— E VAR FE IO B N AR, B4E BCS (R 3 2R 240 v 4l B JIR£E, BCS 244 24
Yy (APT) &1 HoK i RIS GT 18 EE (Rl e i) BB MEIFEFE Gerslqi 1 2 VU2 1)
FRITIE. FEXTTI, K IYRAE  GE T 4D miE M EsE Ay, GE 11 4D (KRB H R
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MERBEMEZY) CGE 11T 4D SR A E 24, UL GBIV 4D IR I REAIRE &
259,

[0044]  GOAST T FH RS “ HERRZE RS AR TIORIA B o ok KD 1) Jo B2 o LAIX M) Joid e
R IR AR, I HL B FE Uk P FLAR AR J0RE ] 2 B AR AR

[0045]  GOAST T FHIORTE “ B BHimsh ™ 2 WO sl A ZH 2450 Hotiin g (gl an, =57y s
BAND B BEIEE )1, TSR RS E e 35 S48tk (Hausner ratio). A]
JEGE e % CERFEED BUR 1L/ . ATEE TR 5 (R /RFEH0 A1 52 H g Lb i o i 28 K 1)
HERARA 5 3R SEAR TR P 25 KA 0E

[0046]  WIASCHT I “TEHLAMN” B € A n & A G, Ho el 7 & PH =+ FF
HEAEMEET. LM EaESE, Er] LEFEEER . &R e HE L2
EMITEE I A MR T 3R . RE R E & BB RX AL A MKt TER. il
ARG A R AR . AR AR S, LR S

[0047] AR STHT AR TE “ R P FLAARER ™ = Fi vl V= PR3- J0r £ H 7 25 1) ) LA AR, 55 50
T B FLAAR AR RE, R0k 8] FLAA AR 2 AT I BT Rz 2 a] 0 =2 [R) ) FL A AR (R, TR)BR 23 [EDD
[0048]  GIASSC T FHEIARAE “ M BiA Rl 5 “HE i 20 437 4R 6 & IR T R A HATAE M A HL
PEL, LAY & B D) RETT TH 5 X el EYA R . AT (HANR T 58 28
gy Bl B2 TR P 146 TR ITER S SR ER S8 A1/ Bgii st S5 136 0 B2 e 1 22 - B FH
BTG A G RGBS =441

[0049]  GASC T FHIIARTE “F 2 FLA0EL 151072 BAA N B S5 1 7 LA 75 HAR IR A 4
F e (Bragg' s Law) B X BERATH BRI 2 FU00k . X B R FEE P/ L=
ft, i, MCM-41. SBA-15. TUD-1. HMM-33 PA S FSM-16.

[0050]  GOASSC I FHIIARTE “Jo e 2 FLAEL 48102 B — & N g5 ) LS 75 HAR IR A 4r
B ARG X ST ZEATH R 2 FLB0RL . X ZEPRIT LA HATATT A 8 T 2T s
ALFE AEATR ) WSS T2, W i TR RS RURL s 7 82 K MK R HAR, & a0 B T 1k
Jor Rt RURL 5 5k RSB, W 0 17T G R A UL 5 DA S e R, 185 40 FH 1 T8 e Rk
UKL AT DARE 5 8 0 e P SR8 B I SR AR A X T BB T 2ok st o Rz AT DA
A/ BT LR F2H A 2 R e AE — B Pt S 7 28, BORE B CHLA RHE R, 1
WEHLEAAYD IR S B IR 6 A R Eh L B IR 3h 55, (B0 e LA . itk vT LA
A Z PSR R R AN RRBRAS LU AR, B0 45 5E PR B S5 IR . ok T LA AN R 1)
SEre, AR A B AS i S o ORI AT LS RURL TR -S4, X Le ks A5 AN R R 4L Rk K/ T
RECYDEE L5 R, B T AN RIS T AL BE 2 AR AT DAAEAH R FOORL Y FL RS T DA B0RE A 1 B
IR ] PR (PE 38/ INORE 58 45 T8 IR RURL R G L ) o 7E — Ml 1t SE Tt 77 S8 b, BORE G
MU EHE B, v oL A By S B A ik IR £  E IR B R IR £h 56 , (H LIk oML AR
W, Z M EHEFEE VA BB I8 &8, IF BT DL R0k L s B R S5 2.
[0051]  GOA ST FHIOARTE “ ALK/ A 7 AR AE 2 FLICHUBURE AR AR AR B ALK
ANBIABXTFERE . AR ST I HRELFLOR /N A2 50% FRITRE N FLAR AR Ab T H 2 R IFLEAR.
[0052]  GOAS ST AR TE “HHNHES FE 7 18 SRR ALRN A e FE I B . “B5 AL
TRt A3 3 7K LR U e v B O 1) g LR /0N CRIT, 90% P FLARFR AL T3 2 R LR AN /
HAD WE d fLR/N (B, 10% BFLARFR AR T-H 2 FHIFLR/DN / BAD RillE. ARG “ AT
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W5 L 4 SO (dgg—dyg) /dso I ELZE o 125 B AR N 195 2 2 £ FH 3R AR AL AR AR i 2800 Bt (BJH 7
2 KM E .
[0053]  UNASCRATHRIARIE “ O E” S “F B 5”7 H THa— i B, Hd nvr 276
EAYIA BIAE F AR RE R B A 05 M R A 25 3 S R R 3R 3
[0054]  AEMIEAR PR THS MR H AN, w/wv BiFEE / EE2IFH w/v &
RE & / RFL
[0055] AR HAUE K ALE A WiE AT BB R 4 RO TE WL L P R A4, e TEHLE AL
VIR R & 2 FLR o TR SR L b B AR s A B 22 - 2598k I AW 1
AR IH IR VT 2 AT T RL I DG 1 ) R, I HLAS U BP0 S 2 X — 1) R ) i R 5 R 1)
EMSLE T 5. AR IS ORI, BA — 45 e B 1) 2t 2 fL e HL AL
VIAA LR A 25 A VA SR AAR A R v B0 A A P A R ) A VR AR 2 SE RV Tl
[0056]  FE—ANSLia 7 S, AR BHP Je— P AL & & WA AR 1 AR T 1 B 23 1 22 AL
TEWLEE AR 4 -E 4, Hop oLtk B (a) 29 100 2225 500 m1/100 g A7
BHEL 5 LA (b) B A it S FL RS BE M 52 VR Bl (0 240 0.5 em’/g B K FLIRFR L 53
N EA YR AE > 1.5 1,801, 6: 1. 8] 1. 7: 1.8 1. 8: 1.8 1. 9: 1. EL & 2: 1 VA1
KBS TEHLEA Y B0k ) 2 & E R AR D
[0057]  7E 53—/ SEHt /7 S8 H, AR R W5 B — bl 3 B0 B 3 A VAR R R 1 AR v M R
o3 1 2 FLEHLE YA B S P 71, Forp EHLE A RN LA (a) 29 100 24 500
ml/100 g FIHITRPRAE s LA K (b) FL A it LB M s vE Tl & 1) 29 0.5 em’/g B K
LA AL s b prid B AL BRI AE 22/ 1.6: 1,80 1. 6: 1.8 1. 7: 1. 8¢ 1. 8: 1, 8L
L.9: 1 EH R 2: 1 RIS TEHL ALY TR ) B & LT OR¥F H RSN
[0058]  TE 7 —NSLitiy &, AR RS Je —Fpifill i 0 7 22 /0 — Fh R 2555 S A1 oy A A
BB WA R 0 AR D A 53 1) 22 FLICH LB RN I 2 A VD I B 2 S 0 T i
Hh N A TR EA (a) %) 100 ) 500 ml1/100 g KW FHE s LA K& (b) A fni i
AL L T & 12 0.5 cm’/g BUE K AIFLARARMIFL s 3o BTk oA LA A A kL /2
FE1.5: 1801 6: 1.8 1. 7: 1.8 1. 8: 1. B 1. 9: 1. B &/ 21 1 MR B 5 ML EAL Y i
or () B & LU PREF E LD
[0059]  E 7 —/NSLitiy e, AR BRI Je— PPl & 5 A AR M R R I AR S YR RO 1 2
FLIEHLE ALY BRI H G4, Horp BN LA EAT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b) B Qi i AL BRI s v Bl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(¢)5 nm % 30 nm FJHFESLRAN, Hod ik eHL S ki AE 2220 1: 1.8 1. 3.8 1. 5: 1. 5%,
1.6:1.80 1. 7:1.80 1. 8: 1.8 1. 9: 1. B E /D 2: 1 MBS TEHL ALY BURL A b2 R AR
¥ H s,
[0060]  E 7 —/NSLitiy &7, AR B0 Je— PPl 2 5 A AR M R R I AR s YR RO 1 22
FLIEHLE ALY BRI H G4, Horp TN LA AR AT (a) £ 100 2245 500 m1/100 g ¥y
MR BRHEL 5 (b)) B Qi i AL BRI s v Bl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) 3K A 10 Z KA ERLE s H A iR AL AR AE 2/ 101,88 1. 3.8 1. 5: 1,
B 160181 701 8 1L 8: 1.8 1. 9: 1.8 E /D 2: 1 WA M RS TEHLVE AL Y ROk i LE R R
{R¥EE H
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[0061]  FE 55— ALt 7 S8, AR P R — Ml & &8 AR A R (1) A Wi e 1oy 1) 22
FLEHL B RRL 0 &40, Horh e R A (a) 2] 100 %22 500 m1/100 g I3
MR BRHEL 5 (b) B Qi i AL BRI s v Bl & (9 29 0. 5 em’/g B K I FLARFR AL 5 LR
() HhEA0.5 en’/g BHFLAEFSREZE 10 nm £ 30 nm JEEINIFL, 20 0.5 cn’/g &
0.6 en’/g &/ 0.8 en’/g B 1.0 en’/g B 1.2 en’/g B 1.4 en’/g B E /1.6
cw’/g HIFLAFSR A AE 10 nm % 30 nm 0 B N LI FL /N A

[0062]  FE 55— ARt TT S8, AR WP R — P& &8 WA A R (1 A s e gy 1) 22
FLEHL B ORL ) H G40, Horh AL R EA (a) 2] 100 %22 500 m1/100 g I
MR BRHEL 5 (b) B Qi i AL BRI s v BTl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) BAZ) 1.5 B /N BRZY 1.4 BE/NGBRZ 1. 3 B /N BN 1. 2 B /N B2 1.1 B
/NVERZY 1.0 BT /N FAE O 5 R LR /N A AT

[0063] A VRARALRE R I A= WG 1 B 40 1) 22 SLIEATL A M kL T DL 2 ROk 20, HmT A
A 2 MAS[R] R0 R AN R BRAS LU AR, B0 45 5E B B 25 IR o 0k AT DA 35 RIURE 1)
TR, X S RURL AL B AN [F) B AR K/ TR B B 5 H4)

[0064]  ARHARIZFLEHLEALYIAF BB P EAA T AFEZ) 3 um B4) 5 mm (3G
BRI, A2 50 um (BRZ) 44 wm) ££)500 wm ;%) 70 wm @K 74 wm) £ 200
pm;EZ) 50 pm (BZ) 44 pm)FEZ 150 um @ 149 pm);EZ 50 um (B4 44 nm)
F£#£)150 pm (B4 149 pm);E%) 100 um (B4 105 nm)EZ 120 pm (@) 125 nm);
2148 um (8% 44 pm) £2)65 pm G263 pm) ;%190 um £ 130 pme AL
Fir AT EAR R o B Malvern ARSI AE o P 55 060 B W DS ok BfF 5 AR Js 452 XK 10 3
5,

[0065]1  ZFLICHLEAALII KL BT LA ATATT C A H T TR AL BN R A T2, A
T B ASRURL 3% 48 K@K BRHOR , 18 a0 T T8 s BRORL 5 &6 IR HOR , 185 a0 1% e
IRASTRL 5 LA R DTE R, W W F T T8 BT MR o R0k v DA J 385 e 44 R8BI
SRR FEE N BRAL T2k el . 7E— AN Sty A, BORE 1 TCH LA RHE G, 18 an e bl
A ity S S IR Ah e R B L B IR Sh 5 (R IR CH LA A o Uk AT DL AL FE
WL A1) 1% L FORE AL 5 AN [R] R AL R/ TR B B 45 440, B 1 A ) 3 Tl Ad 2 2 4b
A LA A

[0066]  Z LA RMELFE A HLATCHLAL BB 22 &4, JF B T DL R0k s e, i K 551
o

[0067]  Z ALK AT L2 & PRI, 1 W UTiE ) B A S0 RS S, LA HA A, Rk
PR EGE I 5 22 T2 AU, o a0 e 4 B I SRR AR 2, SRR, SRR . FE NS TT &
W &S H T AR BB 2 FLCHLEAC A B ELFETTTE T LA AL Y BRI TE ML A4 5 i
Fio XECTEA MM AR SR ARAE “ B TCALE ALY 7 “ BRI B “ B 73 B
[0068]  7E 3 —ANSEHti 7 =, Z AL R A R JE e 1), IF B aT BLgk— 32 B ol
PURL N FLBRIE . C & K ILIX M RL 2 5 AW is Ve o3 PR AR AL B G I, S 1 1 R W B
RO B (UL RIS etk REAREAL S A B mT L& & B T AR B b (i, S10,.
A1,05+ A1PO,~ MgO Ti0, Zr0,55), (HA K B I — AN it /7 S8 46 3 My iE — A AL REFNRERR .
TEHLEA YA T LA FR IR & LAY, G0 Si0,. ALO,. MgO. Si0,. A1,0,% . JBA THLA
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A L 45 A B R ok ) & . TR S I B SE e T R, A BRIV T 2 5L
TNVEA RS, 1 A5 S10,4A1,05.A1PO,Mg0.Ti0,LA % Zr0 FBERL . Bk AT LA 7K 6k
AR B T L
[0069]1  FE—ANsiti )7 &, e A EE R BAE T T 2 FLIE RS, HAL RGOk ] LA AR . iX
PERRE e AT DB VR A 08 4 JR AR 26 (4, AR AN PR /K VAT 5 1 G e PR B TR ) 3 R R
il &, IR G RAEIE A BN 2 T 34T DUR O AR S, HAE /N T2 — A/ it
B R 7Kg, BT, RKORLERR o SR BRI IS EERR . 7EZKEERR H ) e LA Ak 4 (R, S10,)
IV FEIE AL 10 52 50 H 5 % B3 A, 8- T4 20 545 35 B & % 2 (8], B/ T4 30
554335 B E % 2 [8), AR ) pH NZ) 1 B4 9,88 | £4) 4. A LR A KTEHE IR &R
F& , IXANE A L) 20°C 22 50°C o BB AL KB B 1R N IE S218 3 1) 7KL H K 1]
LB, AKIRIEEARFE £, B 29 99. 5 58 % s 4l ) WAL Y . PRk pH. I EE LA
e FFBEI R) 4 52 ) — A AR P A B M , 1 a0 R TR (SA) FRFLARER (PV) . 7 65-90°C T«
7E 8-9 ) pH ek 15-36 /N BIRE RO 8 5 BA 250-400 ) SA HF HIEEA 1.4 & 1.7
cm’/g I PV S BERS .
[0070] il & TCHL A AP (i a8 AL ERD RIVRA TCH LA ikt e (i i — 58k / A
BRI 1 77 VAR AR AT Pt Ok BT N, 1 WE sk RS A R R R, 2.
H & X KB I T O AR T US 4, 226, 743 . — ki, BRI R & 14 8
FRIR Eh SRR FE R ] £ o L sm o e I vk ) Foh BB 22 P & S A DA AR i R A E—
R 2% o 28001 R U, — A MRE SR R B i ] DL O R e 4 SR B TR 6 5 IR B 1, - HL
SR G IS NI 4 JR R R £ (VR A 02 A ELBE J5 iR IR FR F5 K ) 45 o AR5 10 L R
PRBRIRE o AR B B 53— AN S0t T S SRR T IR S i e LS P 2 Ui . 584k B TTE 5
1efiE, WU US 4, 157, 920 H AT IR, v AR T £ 4% & BH I - Bl . 28495k 1, s A i D
A T DB SRR AR T LR R £ AT I UG T UE PR il 45 o AR5 F A A M i IR
SRR SRR B ST ST . S RIS INEERR EL AR P AR IR B S 10 &
70 EE % PG PIUTED . PaA5 , X PRI V) s S5 84 Bl T 38 IR UTUE T G R
VEVIREAE . — BN AE A TR 2 SO, S 45 B IO LA AR A . — ek
U, BEAAR N B BLAL T 1T DL EE (PIRAS o A A 52 0] DR K PR BRI B, 491 4, A ATLI o
WA AT LU S HEKH MR TR e WL A Pt I 5k R K, FF B m A a8 g s 1
IR CAS R F 2R AL
[0071]  FE 53— SEHti 7 2, A TR B E LA, G anT-58ERE, 0 BT AR i . A2
— LS T R, AR R TS B AR . BFEE U AT, B EUAR A B . — AT %
PR DA AR Ak, 3% B e TR | 5 B I ) e s 5 DA S B Y RS . T B AIE 50X
6 2% A DAIRTS BT 75 20 U R R A R AR U AR N 53 i F Tt B8 RRAA TR L S A i
FRIRIT B8 T 6 I N B0 491 T 3 3ok LA A'E P 772 s St F BB S0 /N A R 22 BL A BT 7 /N A SR P
KA XKL AT 0, Frbm AR se i AL 2CAIT B AL LA R b BE AR & & T XA H
(1) o HE A EE ML HH el 4 ) T 00 75 WL E T, 3 LD BB ML R O B A ot G
WA B 2R W TAER . ] DU ey SR BB L. 7R LB Sl 7 b, A L0 EE
e 2 S A B TEHL A AL R . IR 8B IEE T LA T B K 2 A — e IR
ok 452 JaB VA (A9 2, IR D) 5 18 A R (o, BB ISR VR A M DR IR & M B I AE K
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A7 AR g, BE S R TE A AN R, — R K o 38 W] BLIE— S5 0 AT AT T 45 43 B 5w}
Ao 2SR, 4n FE 75 BEAE B 43 WO 35 B il 28 A X R e 16 o B, Ban SRAFE KT
FH R E PR R, A FE} BN T, BT R B0 T AR R IR _E A i i
KL AR T — 8 KN o TEIXFE MBI o B R 2R BL23 B8 INRIORE 5 55 KRR » 1%
Tt 73 B AT LA K TG ATL S A ORE 5 00 D A 5 S 24 P D PR A /N O PR 375 YRR AR A 5 ¢
RITURE (AT 2 AR R Bl o SR S5 ML IR AR 25 Bk L3 W00 , B4, S8 AT o 75— 281500, il g
PRI B O ISR IR = IR B 2 IR LE— 20 R BRTET 46 2500 J5 i B () KRR o I TR,
BT B8 3 1) 43 HOAAR PR B R UK ] DAY IF 5 35 1 2644 T W6 B [ 1 20 25, 3 B o] DUIE i 2
B FIEW . BT PRI H bR, TR A AT AR A AR R B R o 3 AT DATERITF B I 2
IR B AR ) 43 B0 DA AR A S 1R 2 Bk o X mT LB pH i 35 RS2 8L, B4, s s 14
AR, B R I B2 B

[0072] AR B ZH A4 (0 JE ML AL A Rk BT DAL 1 e 50 B 22 A ) Bk Ry 2R
ZALERL . 75— STt 7 R, BRI 1 22 FLIURL B CE IR AR A R o 1 A 3 PR A )
SE FRR BN/ B A 2R 28 DUIE AR s A R T B R B R/ B AR R il 2%
[0073]  {E—ANSLt 7 B, THLEAYIA R, R0l 2 LR R, MR &S sk
PE o TEHLEAIARL A L2 T8 DU AS A A ) A 35 1 1 20 7T LA N FL I HLAR S 1
W B E FL IR T A 55T LA 55 L DARE IS 14 1 7

[0074]  ARIHFIZFLEHLEMAYIM B A Z) 100 29 600 ml1/100 g.8%2) 100 F% 500
ml/100 g.EZ) 100 ££) 450 ml/100 g.EKZ) 100 2] 400 ml/100 g.8L%) 150 £ ) 400
ml/100 g.B%Z) 200 2% 400 ml1/100 g MM BRHEL VR IR BHE mT DL R AR 4 J7 5000 B, 45531l
JelEIE TR / TV EA AR TE e VR A R A 2 BUe 2 VA R B 2 R 2
SR & B, 1 A0AE ASTM D281 HH 58 il

[0075] AR BRI G AL AR RE Z L0 . R —ANSEi T =, JLEA KT
5 nmELZ) 5 nm £2 30 nm B2 10 nm £2 30 nm K FHFLER . 5 — ALt T 29,
FHFLE AR NZ) 20 £ 25 nm.

[0076]  BEAEM:, ZFLIHL ALY BRI EA 0.5 en’/g B K B0#10. 6 cm’/g B K. 8§
£70.7 cm’/g BEKMFUAF . 75— 2suiifi 7 Erp, FLARFRI _EFRAZ) 3.0 cm’/g 504 2. 3
cm’/go

[0077]  FEAEME, ZFLICHLEACIA R EAG il i 0 B AT R A2 10 m’/g BF K B)
#1100 m’/g B KB 200 m’/g B KB4 300 m*/g BUFE K ) BET R HiAH ., fE—L8sE
Jiti 77 %, BET R AR A _EFR %) 1000 m’/g 8% 800 m’/g EZ) 600 m’/g. 7EH & 5L )y
2, BET RIEA AT LAZEL) 10 ££9 1000 m’/g.BLZ) 100 £ 800 m’/g. 5L 150 £ 4] 600
m’/g B{%) 200 £ #) 500 m*/g. 8L 250 4] 400 m’/g HITELHE A .

[0078]  FE— At e, ZALEHEMIMELEG (1275 nm 249 30 nm [ FIHfLE
7, (i) 210.7 cem’/g BUE KHIFUER, DL (ii1) 29 20 £ 500 m’/g B KHIFEHE R
15575 — /NSt 77 &, X Fh 2 FLCHL A A B 2 0RO X, HrT LA 2150 wm(E4) 44
pm) £ 150 um (8% 149 wm) PEAE. F5 DLy =H, XM LA Z L
BEEAZ) 100 229 500 m1/100 g FIVHIRBHE . X ISPPRFH T HAE B MRS B ]
BN  FR R B DL S AR AIE 7 THT AR R AR T A R 5] 7T
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[0079]  FEAS KB A, FLARAR 0 R i N, FL R 40 A 25 B, o B3R M ARl i BET AR
AR, IR AR A A A

[0080] & VAR R b 1 A= Wi il o 1) 2 LML B AR Y RE AT ASR B A S A1
IR AR T 1 R A3 1 22 FLTE LSRR, B8 i U8 0 A A ) H i A 7 1 il 23 DAASE A5
B Z ALTCHVEADA BRI . B, AT LAAE i 2% 2 FLICHL AL B — AN B N 20 R I
(LR IR R (R A D PR R

[0081]  fE 5 — ANkt J7 2, v LU T AL A P o0 5 s Ak & v, L BE e AR TR ik
A BRI A i P A S P R BRI TR B A Joi

[0082] A& BHHIZ FLICHL AN AR UL o] DL B sl i fE— AN S22, B
AR AT UEA S T B T2 25 R R$8%L, 40, 29 10 24 25 R /R$E%L. 75 —Lest
Jia 5 G, RRFEEAT LE T B T-24 15, #4n, 29 10 245 15 B R/R$EH. ARIHFIZ AL
TAVEA MR TR AT L F L 1 B4 1L 4K RNL 1.2 B2 1.4 s lgifs . &
R Z LN AR B T DL 20 30° 227 45° FfRIEM . 7E—Sesit 7 &
i AR SCRITHR S 1R IR RN B2 B g e BB L S AR L A IE T B AR SRR e AR R A
A M 2 5 OB M TENLEAL Y I w/w EE IS A BH (A (] Sker , 9 LA 1) 2 ik
w/w A T270.5:1 B2 2:1 2 [A], £t 7 RH, AR ST I R /R F s gl Fs 2B
CA AR IE A 38 B T 02 A R w2 03 P 120 (R AR e B ) A AT R

[0083]  RIRFEEL(C. O ARM R v m s A ] R ga e e~ I H i A C = 100
X (1=p,/ 0 ) THE, He o JEMRI H HUTFEHERREE, 3 H p &8 R PR SCHERUE .
KT 25 P R/RFEE I AR Z R s e w . BAESTBALT 25 BI-R/RFEEIA L
B RIAF P sh Y FF H AR AT DB ARAE «“ B tHiish” Mk, SEMgifa (. 1) HARKH =
p./ P T 5.

[0084]  TE 7 —/NSLitiy e, AR BRI Je— PPl & 8 A AR M R R R AR S YR RO 1 2
FLTEAL AN BRL I 2054, e rh TE LA AR B AT (a) 29 100 2247 500 m1/100 g 7
WP 5 AR (b)) BT il S AL B R I e V5 Bl 9 20 0. 5 em’/g B K HIFLARFR AL
HATEIR G WL AR S A M B2 5, B 20 A #r B 5 RN 2 /0 2 15%, 5%
e B JF IR/ 2 20%. B /D2 25%. 8L A /0 2 30%- B 2 /0 2 35%. B A /04 40%. AL
e S AR / B BEAR AL (R — AN R AE R E AN B H 2 2 /NI (IR T4 7 B
R HEZ 24 848 /N 5 o 75—/ SEHE T S, 75 R VAR DR 0 A= i Ve R o B SE oL AL
M Z LM BLG  7E2) 3 /NSRRI Z 249 2 /N (1B B B 1), 0 00 2 AR () 98 /N B 2% 55 A 84
R AR SCFT 4 e AR A AR D8/ IN B B 1 N, 7R IR AN B B i AN R AR gk — 2B 9N I HLAR
FRAORFFIEA F1HE

[0085]  fE 7 —/NSLitiy e, AR BRI Je— PPl & 5 A AR M R R I AR S YR RO 1 2
FLENL AR 20 G4, Hop AL EA R B A (a) 29100 229 500 m1/100 g [¥)
TR AR 5 DA K (b EL AT i 3k 28 FLRR R I s v AT & (0 20 0.5 em’/ g B3R K FLIARL Y
FL s H AR & AL AR5 AR L 2 )5 Bk 206 Y0 75 0 B S HER % B2 3 m &2 /b
2 15%, B 1T i B J5 G hn 22/ 29 20%. 5 & /b 29 25%. 8% %8 /0 2 30%. 8% £ /0 2 35%. B F /04
40%. AT S ARFR AN / B0 BE AR A ()R — AN R AE S IE AN L L 2 2 /NN (R T
O HERE A 24 5L 48 /MG o FE— NS0 5 0, 78 BARAL L 0 A W00 1 1 o3 2%
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HHLEANY Z MR G, TEZ) 3 /NKE VKRR Z 2 2 ZINi R Bk B 1], W0 000 1) 44 AR gk /) B
B E PR3 0, 45 ) A SC P B AR AR 1 S ek /N BIOEE FE ()SEIN, AE IR AN B AN K AR
— kN HAR AR R R A FEE

[0086]  TE 7 —/NSLitiJy e, AR BRI Je— PPl 2 5 A AR M R R I AR s YR RO 1 2
FLTEAL A BRL I 2054, R LA AR B AT (a) 29 100 2247 500 m1/100 g 7
WP 5 AR (b) BT i it 2 AL R R I e V5 Bl 9 20 0. 5 em’/g B K HIFLARFR AL
HAPTEIR A LA R S A M B BAR G R B 2 /0 2 /N 5, AT L 2 /0 2] 400 mg
MAHAER B R TR . 57— ALt e, v LUK 202 410 mg. 8L &2 /D% 420
mg B E /D #) 430 mg HIFTIAH GWREIHE RS RES .,

[0087]  TER—/NSLitiy i, AR BRI Je— PPl & 5 A AR M R R I AR S YR RO 1 2
FLTEAL AN BRL I 2054, e mh T LA AR B AT (a) 29 100 2247 500 m1/100 g 7
MR BRHEL 5 (b) B Qi i AL BRI s v Bl & (9 29 0.5 em’/g B K I FLARFR AL 5 LR
(c) &/ 121 WA LS TEH LA Bk [ L2 Forh 22 /0 65% (130 R TE AW Bt J5
MBRL B o 76 55— A2y 2 b, F 0 70%. B E 2D 75%. 5 5 /D 80%. 1 ZE /D 85% FVR A A4
FIE R B i DTORLIBE B o VR RHEASSALL VBRI R E A W0 IRLA w8 RS 7 2% 2F 1 TR B o
XM E i G S 7 A R RIR , CEAK A i R SR A R EEAT

[0088]  GnAS ST A R 50 T AE Wi 1 B A3 BRI “ AR T 207 B8 WA M R FR e A &
T AR B IR L B 4y 5 BYCHR A 2 T8 e & b AR AR B AR TR 2 AR D 1 B, X e R 4
N fe R B AT/ B R B AR A AL Ik R Gt IXFEAPRLE W] DAL FE FH A B
G HEA I R T A A s PR LY

[0089]  ARAE“ R AT 7B VRARBIRL T 10 02 2 S5 A BRCAR RSV A T =X 1) A A 2 s 7
HAE =R N B E AR TR N A WUA, BIEZ) 0°C £ 41 60°C AR NZ) 10°CE 4] 50°C . 54
20°C 2 2) 45°CE [l N IR T 2R . IX PR AT BR A S EL 5 (D, YR RS VIR RS T
e[ R I HAE IS 44 T 2 k.

[0090]  HRAEAK WA Z SLENV AR RS A 2L XIS - RIECSH”
B AR Z AL EACII IR I5 A A DIE PR o0, AR “ eI BRI 1 570 B I B FE e AL AR
IR TH AL, BLFELETCHLEAL A B LN IR T o v PR 20 1 2 B30 0 vl LR
TEWLEEACIIA R LA IR BT AR 7 1 s 23 B IX RN LB AL B R AR « D2 IE )
HUEALYIARL” . RIE “E A7 M “EIEN” ERXADE H N EWRE 2S00

[0091]  FE—/NSLHti 7 S, TR A RE AL 75 AR W03 4 1 29 AR B DA R VA AR AR ART 5 A
FIRTRD T () 2SR 5 L EAR I w/w BEAEZ) 0.5:1 B4 5:1. 8047 0.5:1 £
3:1.8K270.5:1 2241 2: 1,804 1:1 B9 2: 1 FTEREIA

[0092] A% & WUAARM R B A PiE PR o3 1) 2 FLIEHLEAR A R & vl LR
2/ 450 g/1 BIMERUE T . 75— LS 7 &, FTIRHER % BEAE 450 g/1 & 750 g/1 Huva
FEL N, el A2 7E 500 g/1 22 700 g/1 BTG, BiAE 550 g/1 % 650 g/1 HIFEHE .

[0093]  FE— NSt 7 P, WRARAS L b I AR WS M B o R VR AR SR 259 . B AL g 4 A
FAGAZRE (dl-a-AEFHE) N LB EEE (paracetamol ) PUIR MLER « 2 FRIH - KA 51
I (miglyol), By 20 &

[0094]  7E 55 —ANSTit 7 &, AR AL A 0 A2 9 A 20 SR P AR i 1 i o R R
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TR B B A B R =X 9 ,Eﬁﬁ 1 729 150°C 1 i o SEEIELFEH I s 8 1 s
M: € L, WU 40 200 A1 400 5 5 L BLEERS , i 2R L AL EERE 80 B . AT LA 1)
/ﬁ@%ﬁﬁ%lﬂMDBZEI’JJK%LH/EE_@E%D R =R A A, ARORE T  ZE A
EERRIH T RRFF R 5 5 SOVE BSOK AR DI s BT 2 T MR TR AR 1 A R B v =R
401 Cremophor. £ 5O T7 T, 7% P 53 D0 1 H 22 TR FORL B K ks 1 2 e 78—
SEH T R, W B B R AR T I R RV FE LR 1% B8 90% Y Y, B . .. L. (w/
W)o
[0095]  7E—/NSEHti 7 S b, SR AR BB b R AR 9 1 B o R B B/ I A R T
F B 70 O B AR D 1 o0 1 B FLA 25403832 & 4t (SEDDS) .

[0096] i / NEJSEZH 4 — M2 7E 2 iR T 2 AR ~F [ 44 B [ 44 % 2N T D7 R R el b 8 / K
R VNS N T TN N D N € i N AR A N ST VAN 6 5 S o N & 1 7 N = D I
JIE S5 A\ B B I o Ay BN B Ak ) o SR AE AT 03 AR i L SR B K R A
7RI RN S S =N =) N e G R N =1L =i ) S I S & e
=G, B HE B AS RV AT B A B H Ik = AT A B H vk = R v DA R B SR T R SRR )
G R PR H O = e . e/ BB 2E o L FE Bl — P Ek 2 Bl T I B A T R IR 2E R )
LU T RS N R SRR U RS / R RS I TR B
DA T I — HAERR TS s =Tk s i 0 A3, 8 Ao RBONE Tk 22 JBRVH K 29 R oKl S
PRI AR DA R A I 5 22 R/ 23R H v =l CRAS B ™ 812) s Hyh =K, i = ¢ H
TR AN = H AR H i e 5 LSRR DT BR S » 2 0 DY H vl 5 B RV IR 5 7S H v 5B R
TR 46 6 58 EERRIMBR G, LA A DU H iR S IR ERBR . ARE “hBEE IR~ 2 B A EA
F 6 N5 14 M B EARIE K E AT 8 A5 12 Mz (B s 7 I 24 5« KAEERR TR "
EIFRARK R T 14 AN I T D e i s« A0 MR DT 1R e B R AR BE /N T+ 6 ANl T I
S

[00971 V£ 53 W] DAL AT AR A R FE FH T4 J B 1 SEDDS il 71w, L FE B 4n7E 5% &8 80%
(w/v) IR EETE R

[0098]  AIE IR IHIVE PRI & HAEHE AN T 30% 5 60% (w/w)Z [H] B3R B e [l A A
S RISEIK — SEE 4T (HLB) 8 fR3E B8 71 2 T 0% 1 771

[00991  mJ LA A A2 K MR THVE PEFR (9. 0 BURE @i HLB GRJK - SRR PO AFERA L
I A B AL (Laureth 2 (BL-2). Laureth 4.2 (BL-4.2) PLA Laureth 9 (BL- 9)) RE L
J75 (20) WE7K 1L A0 B = B0 ik A D B e (“ SR 24 B 207D BRI AL G 40 5L AL R i
80. Labrasol.D-a - A H Wy % £ —F# 1000 fﬁfﬁ@a@a@&%%E TPGS NE). Hﬁ@%ﬁ %La
& H M (Gelucire 44/10) B LIGEME R 40, RA LM A AL E R 60 (HCO-60). 5

A O KL PSR H AR IR 58 A8 < M 7K LU B I B R A R i DL A 5 %Uaﬂﬁﬂmkm
AL B PR T

[0100]  7EH T4 B[ SEDDS Hu] DUSE FAEATT A R i E K PR o 7 PR B s el & T
B AR KR T IS R AT R 255 DT ) i dt . it = R 2 R4
PENG 07 e A0 05 25 TR B A A o AR 5T MR R S 0 98 S P I 2R R I T
B VAR SR 2 % GE ISR £ % 200 A1 400) LA K H o 5P Ia ) o] DLZAT R AT 20k
F&E A % BA R 57 b B S B ANTE 2 5% 220 50% (w/v) FIIKEETE I
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[0101]  fRidktths, 7E FH A< W () SEDDS i AU FEEE A& 7RI / BrT i i A7) a] DA
D07 & 55 LAY s i 7K VE 2590 7E SEDDS 20 &b AR € 1« & & ML A R B SRR 2
5 B TR RS AR, v AT AR R S SR IR L BRFA IR W A IR EGTA (4 X (3— & 2L 41 )
VU 2.8, Bkt Cegtazic acid)) LA EDTA (4 % DY R, BiAKHLPE Cedetic acid))s
KRBT LSRR A mT L, 510, AN $h 8 ek 2 SR X X REAG 77 nT DUAT
AT R FE T A R B 550, B3R INAE AT 0. 01% 5 10% (w/v) Z [E] I BE S [
o

[0102]  Jy T ffill#& SEDDS I35, 45 4n, W SC A 2E 77, 1 an /K A BR A it S8 IE R 41 A &2 e IR A
BT TR AR AR RN .

[0103]  SEDDS ffill 71l AT LA &% A3 4 BNIE A, W a0 OB I e R OB — O ME = B 1R
TN = O O B O TER BN, N- R A

[0104]  SEDDS il 51 AT DA ik 65 24 Wi e 3 ¥ 3 T v P 791 DA S B 37 VR P vh el 4% o
[0105]  FH T AR B BIH &4 i AP0 as A R AT DAL B AR AT AN A0 A L e R 3E
CHWTEYER A7 R R AT AR R 2 B A s AL I T N SRS, R i) A e L )
Y. ISR R DU TEEE 25 50 (APD), H & RAR LA RE & i 1o fE—LsE
77 2, AR A R B R BB 22 PR S 2H S PR R R 2 B A3 (APTD o HLe AR )i 1
JS 3 R FE N — AR IR AT 520, B50O6S 1285 a0 B2 JBk Sk W T DA B R 1) A0 3 B2 il (At
IR T o IX R B 4G B T8 R AR W 51 77, BRI E BAEARTR), 45140, DRIEAR |
MU R, SR AFE A TE IR N A B EC CREANZ FTB BB 357 ). XK
SEEENAN A, E RN T R R W A4 R TR DA R IR . IX R
S RAEAEZR C o -3 IBITIREHE b3 (carotene) LA KR (flavonoid). KT H T4k
N B8 7R N H B AP FIARTE “AEWDIE 7 B K ol S AR I AN 43 R 9l 2 Bk, BA
Je A B — PR AR IR O ()3 12

[0106]  FE— ALt =, TR AR T4 1, 000 GE/RBDEK T2 800 4> 1 &,
Biltn, /£ 150 24 1, 000 Y& FHl N BLAEL) 200 47 800 Y N K> T .

[0107]  FH T2 & BA ()36 14 B 20 ] DA AT S BNV T /K BOK PR 5T, 4 ol A AR 38K VE A
AR 408 A5 e 122 52 AR E , AT ATV RV AR FE € SO IR 1 g WA R A& (g, fFIE
SCCLR AR FEBR I 251 :10-30 g (“AIVE™) 530-100 g (“HEF™) 5100-1000 g (“GIiE™ ;
1000-10000 g C“ARfiliis” B “WmtE 27D s AR T 10000 g (“ILPAE.

[0108]  FE— NSt 7 S H, I PR 23 vV BN I T /K BRI A 51, o ol A A2 BRI P A I
[E—ANSEht T e, BRAEYERCT B T HTIB I BCS 1282 IV K. 1 28R 111 K2 itEdy
Y. HEIZHN 0 KRR G (BCS NG I RE 245 5, T Ho /KIS A B i e 0 DU 2K <1 26 - =i
EVEETERE 11 2K - S IEME RIS T1T 2K — (RBIEME . SRR 1TV 2K - KBiE
P ARIE AR E

[0109]  fE— ALty &b, iGN BATE 4 2 9N 78 3 5 8 Yu N I 43 lid R4 (F
log PR £ —ANLMTT EH, Wty BA 44 pH 5-8 TR EEE T
RO 1 pK,o

[0110] %1 7~ T API A 45 [i] 4% 1% fth 77 Catorvastatin). % Bt fld (amiodarone). X
M vb HH VY B8 (candesartan—cilexetil). & 4k Hi ¥#& (carvedilol). i R &L & M #% &
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(clopidogrel bisulfate). X "1k 5 (dipyridamole). H 7k R fik i % vb 3H (eprosartan
mesylate). & & F] il Cepierenone). K 7 & K Ul Cezetimibe). FE¥& Hi*F (felodipine).
e %€ K (furosemide). f $i Hi P (isradipine). ¥ 1% fth 7T (lovastatin). 2 §£ i 52
(metolazone). J& K #t *F (nicardipine). J& & H ¥ (nisoldipine). B 3 Vb H 3 & g
(olmesartan medoxomil). #h & & %' 11 EH (propafenone HC1). M #f & F| (qinapril )+
H oK I F] (ramipril). % X M 7T (simvastatin). # Kk ¥ #H (telmisartan). #f £
W F] (trandolapril). %l ¥ #H (valsartan), UL & & .0 1L & 36 Y 25 9 5 B & 9% 6
(acyclovir). [ #8545 =5 (adefovir ) XML BE g (dipivoxil). P P 2 % (amphotericin).
27 A F (Amprenavir). 3k 8 78 i (cefixime). 3k 0 fh BE (ceftazidime). ¥ $ii
% 2z (clarithromycin). 7 £ M (clotrimazole). K ¥ FH © (efavirenz). H &
% F (ganciclovir). f# B B¢ Mt (itraconazole). i % ¥ &£ (norfloxacin). | &
% (nystatin). #| & A’ F (ritonavir). ¥ £ # 5 (saquinavir), PL & H &
G50, WG BUA L DU R B W DL B A AR A I 4H (eisplatin), R
%4 (carboplatin). £ i 2 #2 B (docetaxel). K F& V@ H (etoposide). K 7§ 3 H
(exemestane). ft 14 bk & (idarubicin). t 377 & H (irinotecan). 3 ¥ & (melphalan).
F I I 1A (mercaptopurine). 2K #E 3H (mitotane). K P ¥ 2 & i (paclitaxel ). & &
tt 2 (valrubicin), K & #r B (vincristine), LA K& &g 2 v it G & 25 W 5 il e
% 14 (azathioprine). fif 52 % 5] (tacrolimus). ¥ 1 I & (cyclosporin). Mt ZE 5 &)
(pimecrolimus). P4 % 5 5] (sirolimus), DA A Fo & G ZE W 259 s & % 7 (clozapine)-.
B th & AH Centacapone). 9 &7 /4 ## (fluphenazine). A BK B (imipramine ). 25 v M fifi
(nefazodone). & (olanzapine) TH% 7T (paroxetine ). LB 5545 (pimozide ). 45 #H
R (sertraline), = M4 (triazolam). 4L 2K % F& (zaleplon). 55 4 P i (ziprasidone ).
F] Bz Wi (risperidone). £ & P8 ~F (carbamazepine), LA A& F T CNS i& W E I H & 259 ;
1% M (danazol ). 5 Ath i % (dutasteride). H 2 Z2 i (medroxyprogesterone). M — iz
(estradiol). & & £ 45 (raloxifene). P #i A JE (sildenafil). ik $7 JE (tadalafil).
2l (testosterone) & AP 4E (vardenafil), PL ) F T A= BE fd FE B & 254 . £k
E Afi (celecoxib). H fiff ig X & Z% fA % (dihydroergotamine mesylate). {& 3 ff 3 3H
(eletriptan). H fiff B8 X & 2 ff B8 Cergololdmesylate). ¥ A BE 3% ffi & (ergotamine
tartrate). 25 | 3 fii (nabumetone ). Afi #& 2% (Ibuprofen). fiii ¥ 2% (ketoprofen). Hi % 45
8 (triamcinolone ). i FR HH %2 45 {8 (triamcinolone acetonide), PA A H & v8 4 A0 1k i
7 A (bosentan ) Aii HL £5 48 (budesonide ) 7% fih € (desloratadine). JE R AEH &
(fexofenadin). # & K #4 (Fluticasone). & 5 fil i€ (loratadine). B KFA (mometasone )+
WERY (salmeterol ). EHZEML (xinafoate) BE MR HH 22 4518 (triamcinolon acetonide).
HE FRF (zafirlukast), Ph A H T FRIRIE RORE 9= B 254 5 UL E KB (dronabinol),
B T (famotidine). #% %1 A IR (glyburide). & % B (hyoscyamine). 5 4 H /&
(isotretinoin). H Hi 22 (megestrol ) E b Fi M (mesalamine) . FLikJEJE (modafinil).
b s Al (mosapride). JE & M P (nimodipine). #F /b ## (perphenazine). % N My
(propofol ) Wi ME4ES (sucralfate) VO F| % (thalidomide) ZhER & 4L JE %€ (trizanidine
hydrochloride), PL S H T+ & il BRE 19 H & 259, i 0l L 55 B W 3 e B8 PR s UL K
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R & NORE. A H B SE T R, APT B SR E K U (ezetimimbe) . 4% & R £
(glucoroniude)fttiAH7dE . E7E DURE (fenofibrate ) iA FATME A i FEWE < S V81 K B8 25
% (griseofulvin) i ZEMEF- (nifedipin).

(01111 JEMER D 1 — D FENE . 20 4R /R IR AT P IR &= IR L IR
DL HATAY) . BEFEIK. & BB & A5 B PR MR B, 5. EEAdE B
Bt R By (scFv)PUiR Pifk Fab Fr B bk Fab® v BL. LR AR 4E CDR IHTiA A B, 5igh
KPohk. i aE /N IR BRI 73+, W W&, 51140 DNA 1&E 44 RNA J& AR BIUIIE /4

[0112]  FE—/NSLiiti g 2, AR ATRE A 10 AR W0 iE 1 B A 25 31 T e LA i L B
5532 JE R R0 A 23 B3 A T M 0 RH AN 52 M R T 40 1l 2 P 1 R B S s 38 hm KR o 185
IR EVRE JECAT LA A G Gn 338 0 75 28 2 254 CoH L RLBED ™ R I 12 B 7o 1 B 5 7 49 BE ) 10% - B
20%- 5% 30%- 5K 50%.

[0113] £ 53— AN SEHt 7 2, AR AR b ) AR D35 MR oy 4 2R I T AL A A A L
B, S22 7 A B B 20 A A S BB TS ARAE “ SRR = P8 9 AE w5 i 60 3% 5 5E KT A
(B P 1 G0 30 434 B8 B R B 1] P S BRAE 20 04 B8 5 4 s 1] P L B¢ 15 40 B B ) [R) Y, 7
IR (pHVIR ) R D 60% HIZ59

[0114]  FEfIEA K W BIH -GV 7T, AV TR T NN A L ) 20 3
T TS 2 BRI TV, BARIE A IR IR, X7V D& i T Ia SOk, Bife
AN AR AT i ) B B IR G B G 0L N R — IR A

[0115] 7 GRIBD WFHIE T, oA Rk 1 T VAR A R F 3 4 s 2 PR 0 Ak 3 T
SEHA MR, ZJG EBREEFR o AR I 5 3 AN T A2 1545 W B 22 oML S A ) 4
BER T, SIS LAY R LN BRI . FH T IR R 77 35 B 38 24 LI 7 B 4E —
B, 4- ke DUERRIR  2— A — LK AR 408 MG — AR B i N- H 2 — i
WG ERE bt o 251K U, BEZ T EH 20 50 mg 3 1 A AR AT DA T3 P Rl o0 e 38 1
TALEAIM L

[0116]  FEMTIE S IR %, WA FRAE B4R T 2R B, AR A R sl T 4 v v
() P B VR T JE AL B A A L HL st B fE R 51 2L« AR B Z FLEHL A
PRMRE S T IX M7, RO BRm i BAEH . fEVF 21500, A 7s 228 H i 77 508
FARR D50, DT 6 G AE B P IR 2 J5 B BRia ) IXFAE 10T O 50 i iR 3 o 57) iy 8 o A
R VR 1) 770 5 S B B e = B B4 s R 2 v R X K FUR S T AR R OB 5
8 SEDDS) H 1 244 524 W 5 ¥ 71 A DG W B I 77 o PAg b e A ik N SR EEh A8 F i 24
it A LB it TR R AR AR, T VR 2V AR o W3 BT BB, DR D AR e B
NGRS S/

[0117]  7E 57— AT 0, 7T DS I w5 B AR b 22 2 FLATRE B AR (T H e 2
TG ARA B E 2 LS A R L

[0118]  FEAFAEBANAALE I A BB B0 T AR R b (0 A2 03 14 i 40 T LA B P ask R RG B2
DAASEA5 H AT DA oL B A A0 R} 78 40 HRISC, 45 o) e A2 W B B2 2 B e BE S 7 Tl o AT LA
Bl B A K T2 250 mPa. s+ BUK T4 100 mPa. s BfK T2 10 mPa. s B{K T2 5 mPa. s.
BUK T2 1 mPa. s BIRGEE . AEFERTFRRATLAINZ) 0.1 mPa. s 50%J 0.5 mPa. s.

[0119]  ARIEITCHL YA RS 2RI 2N A 0305 1 i o3 BB R B 77 . 5
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55 A L2 firh 2 5 AR RS TE) P9 R AR I B 1) R0 2 FLA R I, A R B I TE L EE AL A
BHERA T BEA SRR TE LN P, B A Kk 29 2.3 B8 4 /NI Y IR B 2 R A T8 =X 0 AR i
PERSY o A5, TEFR B S AR NS B4 1A 5%, B4H 71 4k Sk RN 2 18] 1% 25 1A 5 |
FERRLILA o XA A K B AL A R e e T R

[0120]  TEALEALPIA R s P o3 B & AR T D383 ) A A RER R ) S FE & ] LA
TEZ) 1% B 2] 50% B 10% 2] 30%. BLZ) 15% 2 25% [T FE A, 1 402y 20% (A= 32 H (1 Fr
HHOWAZER / HE),

(01211 AR BRIH SV DALE—AELE N EAE R A e i) Rl e 28770 8, e 2457 284 mT DLAY
e T Hoite T 2 05 AR A . PR ()2 FH T 0 it P Ay ] 4 s > [ 771 28, e i) A 24
Fu A CA R I o TR ST B AT DUIE & T B i A= Vs 1 40 o 1 S B B s A4 PN BT B
AT LLE A TR X AT DLESE—FhEl 2 Fh R 25 2% b nT 952 IR A1 .

[0122] 5 F T~ 45 A 4% & IR B0 &5 A AR il VAL BRI TE AL AL R 46 0 1) A 72
TIETGCIE, LW IX PP 7 V202 J: TR BRI R, Y i A B & — Rl 2 M 252
AT 45232 R R I, AT DAAE T 230 R AR AR AT s 18] 51 O\, B35 vt B 45 AR 103 1t i ) 2
HBTHLE M B FL R0 IR, B G EMAL P IR

[0123]  ERZGZHEWIETT LAE ATk IR A XS] DU 2 AR 403 o 38 55 B>k FH AT
AR 1853 T TR 88 7510 R 770 < R 771 Bt 770 G sl B 91D < 1 9 710 e 51 VA 7] 25 ek DA
SRS SR B W 5] 7. IX M 77 e S48 G, i 32 TR FH R 4R 4 2R L S I SR 4E I
(crospovidone) f# ARG E:  FLVE DA A WS A1 o

[0124]  ARHIERGHE ] ULt — B8 —Fhak 2 Mk 2% E Tz i 7871, Hik
AN ACIR B AR G a3 S5 B0 KA 77 B TS 70 28 T P 77 DA R R e 741

[0125] X SEEALFEA LIRS A 77, 185 QovE A « BH S« 0 A6 0 VAR IR Vi v TR A RV PR 45 L UK
BHENIEIR R G GERYD R CME g Fell R E R O - O CIRTRIL TS
FARFNE BT WA 78 7 BB A i 0 — AR SRR, W V8 A SRR 1 s RERRER, W
B A S A B A B R B, W AN S S A AR Bk, W WO R B DL A S B A U
R EY) IKIEVERMBER, 1 2L0% L (L AL S5 .

[0126] AR BHRI LG58 v] ARC 6] i & T RS m i e =X, w8 g 3L Bk 1
AR, F%.

[0127]1 AR B —B W KAl AR ST AT AE Y AT —Fh i 51k (£ — sy
F, ARRHBAEEY, el & 2 A YT LRAEZ A, Rl mr DURAES i DiRis 2 1 2
7l

[0128] AR BV e — Pl A& Wit T 58 35 DL ik 22/ — P A Wid k) 22 B8 38 1
i, Frp XM A S &S BRI S A i P oy 1 2 FLCHLE R A Rk 22—
T 125 243 77 & I /) B 40 e e L AR A4 B B G A ST i 8 S B VR R B RORE Y FLAA AR
DA K BET RTHIAR o IX 0y v A (R 4L & o e st i o 5o =0 , i@t R &
T EHE.FENEEB A S8 AR AR 2 H LR R

(01291 ARV A RE IS i B 1) 246 40 P R T8 50 1) — A i DAL DR PR T VA4 A K AN
TEHLEAAIA R I G Bl o 78 B A SEESRR AR (1) e WL A kL BRI, J0RE 9 FLEE)
P FLIIAALE Fo 1 I B 9 BLAR JE RO I AR D P B 2 o 23R 15, AR B R T AL A0 4
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PRI FL RN G0 A A 25 1) CRIL, /N PR AR G B 55D, SR/ ¥ 22 FLAS 5 b R B AR i B A A
X5 A i VR 73 4 T PR A AR P [ R B R <2 (1] 4 ] B L A B8 AN 1) B FL R T 1)
FNZ LR J2 , 3 6 AR BRURE 1 K/ IN R DR S Bt AL 3 HLA2 (1 56 /D 1y 2 8] F T~ 36 3 4y
Fo XA FEHE /N R 77, 110 H-F BCE AR PR 2 o SRR 1) e R 3R 2
SRR TE SIS P R 0 RS BE AN S R (TogP) o
[0130]  FRIEAS A& B AL &4 UG I 5] JI 254 it Re e . LR AL 2 Fh A= W36 e k)
(5l APT) 1 Bt 75 AR B AN/ BRI R Ze i 2k . 7 — S8 S 5 2, AR WDTE 1M RLE S5
FiR A T fb AT D GG BF TR PR £ 15 438 P R B2 20 BICFE K RO UM IR B AT/ B0 8 Adfs 56 1 4
oo 7E—SEsiti 7y 7, AR VDIE MEARIE S AR TR Bl AT 46 B [ IR 2 15 4380 N R BLE
25 BLH K (8047 30 BT K B84 35 B8R K HIRR IRA AR E 2 1 4 L
[0131] A, 7E— LSt 75 58 1, AW PE DRI 5 W A0 ot S il R BT AR 6 ) 22 i 2 30
Sreh LY 20 B KR BUA MR R o b o 75— S S2i y P, LEWTS TEM R 5 iR
A A R AR IR ] 2 J5 2 30 2B L) 30 BT KRR IOV AR 26 1 40 L
[0132]  FE—LBSLyf /7 S0, AW is VA BHE 55 ¥ A A o F2 s (1) 4 4 B i) 22 )5 249 60 434
JEILZ 10 B K IR BUA MR R 5 4 o 75— 285t 7 70, A0 M RHE SR T
PRI UG 7] 22 5 20 60 Z3 % R B4 15 BUHE K (8144 20 BHE KD BB TS Al IR 28 1 43 EL
[0133]  AKHIRIHEWETT 21500 T ST M R o 1 2 RURE TG (H m] LA and i & &
IR E 78 AW AR i R R A &Y. IR G A G5 ik i R S aARR, a]
PASRASVR SR U 2, i 0 7 BB RN 7 B2 B 24
[0134]  TEAHLEALYIAF L AT DAL S PP Bl EE 22 PhAS [R) AR R B 1) 22 LR, L R h
REE Y (1) 22 FLAORL R kB — AR Wi Ve AR (B Fh B 22 AN [R) AR 03 PR A R 1 4 7 fi
W B R/ B i 6 i 26 LUE iR A R B RN / BS A I 2 it 28
[0135] AR BRI 73— ANJ7 05 S TCAHL A B RORL , A TEAL A A BB a4
SCHTHE R DI I PR ORL P FLARER DL & BET R A
[0136] A KHRIHEV A E R 2T YR 25 7, LA S A W E &
S AH LU SR 7 B Ry B HE AR B BT o L A R R I HE AR R B () T LA AL DA R R A R B
JIRENE R OGN AR E 1t o X AR e ol el S22 ORE S A & I A& it
[0137] AR BRI -EW38 vl LA T B R 22 A0 At B 32 H T R 1 S kA 25
PEFH BB AN G B R R
[0138] DA SEi5) = B i B AR I B 9 HLAS AR o BIR ) JHG 91 BB
[0139]  Sjiifs 1

WA 24.5% w/v 1) Na S 2H 45% w/v FIBEER FIAN/K B3 LA 0. 85 %2 0. 99 HEE /R L
RE . TETEAR R 2 Ja , F SR e IR i s T LK ORI R SR, 8k FIR /K B i /
FRENTR A R L BREI =PI BN » 8 BT FL/R 204k, (Oswald ripening) ff 4 ALEAE
70-80°C NI HAE 8 5 9 Z [l pH FEKH AT B 3-11 /Mo FEH / [ B 2 )5,
FIT I B — B AT K B IR R AR R R ZE 2 300 v m (IREE o 5 BT 0 B 1 FLAR AR B T R
NTIEFNZ 1.7 en’/g FFLERR, FHAE 180°CH T2 2SR E F/ANT 4 B b T4 3F H.
FE 9206 2 2R T 8% LABSPINFLASH %Y (APV/Denmark) Wk T. B < 1 cn’/g IIFLIEFRRY
TAAMHEIEE 100°C FAESLIS E TR E TP 8 TR GRASIR T 4 /NI i) i o
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[0140] 3 1P s LA SRR T 5 Sese i i o

# 1
iR | S1 S2
Malvern
D10 ( pm ) _ 75 3-41
D50 { pm ) _ 102-120 48-65
D90 ( pum ) | 174 T6H=96
LKA (nm) 25 25
#EALHE (BIH)

PV ( ml/g ) 1.6-1.95 |.6-1.95
0% 35 AL _ 0.71 0.71
BET SA (m'/g) i 280-355 280-355

APD (8 AiL) (A) , 250 250

[01411 D10, D50 BA K& D90 1H fi5 7= BURL B A% 73 A7 BN B 26 104 56 50 LA 28 90 B 4L
¥, XU MATIRE Malvern Instruments Ltd [ Malvern™ Mastersizer 2000 {¢2&3k
15 PV FLARFH ;SA R AR ;APD ~FXJFLE AL ;BET SA R AN 7 H ARG 2 4F FH BJH &
W BfHv2s, £E 0. 995 R A3, T3k H Micromeretics Instrument Corporation H ASAP
2420HV Jyris 2 [h AR AN AL R B2 58 2R G K€
[0142] S fs 2

TR 2 25 g CEETHERE D W B A EAAMRUICE T 100 ml edhrr, IF B E
BN N TH B R T VE P TR, RIS AR PE ASTM D281 & JIVR A e gk 828 Iy B3 VG PE 71 B
By =R N b= N S (Ve - e I b N Y TR | PO B 7 N
ik By GRS PR, ISR B A A DA S R R R )

Frifhe 69 ik (ml) - H&SG 100

HREF (g

FERAIH T AHAERE S ST MR BB R 77 LA S R EL R
[0143] £ 2
B |HBR F & (g/mL) W B RE 77 (g/100g)
1 AE T BRI 0. 930 294
2 el 0.915 328
3 Fr LI 0. 895 287
4 T A7 VH 0. 890 307
5 R 0. 960 316
6 sl 0.923 298
7 LGV 0. 920 305
8 T 1. 045 390
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9 TR 0. 895 300
10 dl-a - =&MW 0. 950 292
11 Captex 355 0. 940 315
12 |Labrafac PG 0.919 304
13 KA I 812 0. 940 319
14 Capmul MCM 0. 995 303

NERBIH T RS PN EAERE dh ST AR RIR Y g

D& iR il | e

[0144] %3

G5 |RENEVERIZARR ELEE (g/mL) TR P ST (g/100 g)
1 Transcutol HP 0. 987 295

2 Solutol HS 15 1.04 310

3 Cremophor EL 1.05 317

4 Labrasol 1. 064 326

5 Labrafil M-1944CS 0.943 292

6 Capryol 90 0.942 300

5 ARG, MR e AR I S E T B3RS PR 4R

[0145]

BAE S 2 IFEF, ff Cremophor 1 Labrafil ZEIE A R ER B 3 /NG 35 BAR 5 M

B s, 4R TR 5 Mk 6 .

27

& 4
Cremophor
g /100 g #H 4k ity T kAT | AT e EL Labrasol |
Fujicalin L3 127 103 140 138
MCC PH 101 120 102 98 123 131
Galen 1Q 721 ( #&
AR )
63 6o 57 67 )
i 62 57 54 70 67
St 3
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x5
= 3 .
w3 $ 4 (Cremophor B3 o, (254, 110 pm) | $2 (2504, 50 pm)
1.5:1)
Pty ih (mL) 7.14 7.14
R (g) 5 5
Mg g 0.632 631
REFER 0.702 0.742
" ] 5
C.1 (USP ¥41) i :
(#24%) { B47)
1.11 1.17
HER (USP %) i
(1) ( B47)
%6
A AL ( Labrafil 335, 1.5:1) St S2
i ifsdmdf i (mL ) 7.95 7.95
et (2) 5 5
MAE R 0,615 0616
EEA 0,724 0,724
5 5
C1 (USP §4) . :
( B4F) { BL4F)
" 1.17 1.17
HR (USP %)
( fdF) { L47)

[0146]  HMEFHZZFEFE L USP 616 /73 1 i 250 ml %I & £ 15 (USP30-NF25) kil & . JR5L
SRR USP 616 71 2080 Bh 4R 92 250 TOFFH 250 ml %I {5 sk il &, Hrh ETD-1020
PR S FE X AT 3R H Electrolab. USP ZEZ0 & Hy AR i sl Wl & B 5+ HARYE TR 7 k¥

%o

[0147] F 7
A 4R TR (%) TBNRHIE Sy
<10 [Y4ES 1.00-1. 11
11-15 ER/E8 1.12-1.18
16-20 — % 1.19-1. 25
21-25 Ty 1.26-1. 34
26-31 # 1.35-1.45
32-37 B 1. 46-1. 59
>38 e >1. 60

SE ] 4
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AR SENE B 2 FIFE, F 16. 25 ml ZRRyMAEIR 10 seit il S1, KA 2 e B kL S
M) 1215 tER. IREVIRRFRZ 10 /N RIRFBIA 65 ml /N2 50 ml, a0 1rP s
/NI 23%,

[0148]  SLjifs1 5

IR B A 7 FE64L, W U] 3R H Empty Caps Company [ Cap-M-Quick, 2t S i 7]
3 HJ Cremophor Al Labrafil FIAMARIRIH R T SIS . WIE] 27 WL, FEM R i B A
EHEAEZ AR EE R . RESRET IR ERRIRTE 8 FIF 9 1,

[0149] &8

M3 Z# (CremophordtiH, 1.5:1) S1 (250 A,110 um) S2 (250 A,50 wm)

BT Iy (ml) 7.14 7.14

AR EL (g) 5 5

FrE 5 IMIE 7 & (ng) 451 429

B ETE A & (mg) 357 357
%9

WS (Labrafil 2E38,1.5:1) Sl S2

BT ey il (ml) 7.95 7.95

AR AL (g) 5 5

FE G 3 7 & (mg) 421 421

FrE AT IIE R & (ng) 366 366
SETitE A5 6

TEAE SR 2 (FE T, SRAS S 2 AP IR 2 S A 6L I B2 Al brac kA S1 AT
S2. ZHWINERAE ST AT S2 dr R R E -

P8 T 29 ) USP - 30 X Tt 22Uy e S IR 24 (S DIEAT VAR 7, RF4E 30 434«

AR SF A B DU 2 - FHAE 50 RPM I T B USP i fie B 2 G, KR4k 30
IrEh . VR RAE 37 £ 0.5°C TR 900 ml pH 5.8 BEES M. *F TR Eik, ¥t
100 mg PREE S W RE B TV AR T, LA 10,2030 254 i (] [A] B& 4h t 55 70 iU
(5 ml), I8 B VAR AR . 76 Mmax 243 nm N BAGEEN 52 V20 52 25 3l ke 1
NP B2 s T 3. 25N ERAA S1 5 S2 P& FR IR ICER 457 & USP ¥ (£ 30 4
B NLT 80%)
[0150]  $% {8 FHFHUIR IR A 771 USP 30 X Hrdh M fR 25 3E i 8 A4 (S 1) HHAT VA I 78, ¢
g2 45 orf . RIS B AN 4L RR A 7E 50 RPM [RS8 /E 1 USP ¥ fids B 2%
M), R 45 25t VAR RETE 37 £ 0.5°C T 900 ml K. X T-HEh#i4, ¥ 100 mg
TR 55 1) 24 ) R A ) A A TV AT 92 o LA 10,20 30 434 it ] 1] [ et 1 25418 FE (5 mD),
iy B KRR, 7€ Amax 266 nm R LAYGIEIN a2 72 R0 5 25 0 ARG FE o Bk ot 2%
AT AF . Y NEAR ST 5 S2 B TR P RER 475 USP #E (FE 45 4381 NLT 75%).
[0151]  sEjfafsl 7

TR AR B < DL B8 i B B s A A ) SIS 1 i ) A5 B 4R e D ST
Blo KRS 2 ()7 E T 1 2 seim R E AR (121, w/w) fEREM 5 6 ml ZKIR
AL 1 1 /NI TE, IR HAE RT3 H Thermo Electron Corporation HJ Heraeus Multifuge
1S-R B.0HLH B 5000 RPM 250 10 2080 44 B3GR B, v + 7K, 788 2 5557 ML A 5 HAE #4
TR TR E R EE,
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[0152]  JEF3REE A Bl AR IR w/w % [IEE AR o X2 JBRVHT, 81% 7 A 2R A4 Aol 5
TEHLEA BT, H BT KA% B 812, 81. 3% [T WA A LB e ML B AL Y TP BRI
[0153]  SLjifs 8

[ 45 SEDDS % 4t 2 S AR i (Bl B < DL 38 o BT FH B s R St fg] 1 s
SEN ST A S2 IR KL, Bl AR SEDDS G5 A 0.6 g A4 FIANRIE AN APT 444015 ¢
Capryol®90 1E N / WA Y4H 7> .54. 4 g Trascutol® HP AENBIRMmIEMHFR], DL 30 ¢
Tween® 20 VE AR MENETER . BT LA 1:1 K EL SR B PR 2 AT 75 = A AR AR AR SEDDS ¥
IXFRRAA SEDDS R4 HEIH S S1 A1 S2 _Fo #E 60°C N FAE KRN A& SEDDS £F4E 15 434, Bl
JalRer . EH&RE| JIHFE N K& SEDDS A2 s A 4 ik A o K B i) & IRV 5 W e L
29 24 /N DS B E s AR
[0154]  #%HR USP<T11> X {4 SEDDS ZEIE M HAR (SO (S2) LA K AETCK AL FI S 51 A JiR 33t
ITIRIRITTE, TR 120 208 o YA S F B DA 2H A - FHTE 75 RPM 3B S 45 4E 1 USP
WRIARZEE 2GR . WA FURAE 37 £ 1°CFAY 500 ml pH 9.5 BER TR 224 (0. 05 M),
X TR EE, A ULEE YRI5 mg A& A0 B AR FR E & 1 O AR E M AR APT (JETL
KA KR FIAR) TV 5T . 76 20.30.45.60 BLJZ 120 Z»8hdh e 5 ml Z85010FE, & i
0.45 n EFfEntpEait pE It B RS IAFRE . H HPLC (Waters Acquity H-class), fiff
H Grace Vision HT =#fa C18 #£.Rocket Format (53 X 7 mm,3 wm) /EN[E e IK
M - K EIEBERR 0. 4% (50: 501 NiAaIAH 1. 5 ml/min FIRANHEZ 50 w1 FIVESE
BRI HFE . £ Mmax 226 nm NIRRT B i 2k T 55 . 29 Mk S1 5 S2
P R R FBCER AR & USP HEN (FE 45 4380 8 NLT 70% Z5¥0REA%, DL S NMT 3% AHXT SD).
[0155] DRy 1 & S 75 A P SE ) AR 1 e K i, R B R e AR R R, )B4 T szt 9] 9
A 10 HRRT R BB R S5

St 51 9

DA 58 o BT FH B AR A Rk S 9] 1 e e o S2 Bk Cremophor® EL JE2RIH A
TAEAEE BRI TR B . KRR ST 8 17 VSR I A A AR S2 FF H AR A AR A v
B EARA 5y o N T Ik SR UG Y B, 5 FH W RS [R] 2 R A A« B R 4E (DC)
A AL (W6 .
[0156]  JEIEFEHAHAR B H T 156 M) 2 BE A SR RS B4 R 468 it 2 40 S0
R 95 4 s A 751 (MCC ) FH 2R SE [ B AR I HL 78 1RG40 5 7 8h . & Hh 40 59 WX 5 40 4 5 771
AR LR MEB AV, RIG TR EZ 5 408h. B AE 40 555 M H B m
Z2BAEYT, I HRSRE 5 8. & 60 SR MR- ENE A Bdsin 28594, 5 A
FTIREL) 2 578, EMEABEMHT R ALY
[0157]  JEIEFEHAHAR B H T 156 M) 2 B % 1) &R SRR R 7). 2 40 507
R 95 4 s A 751 (MCC ) FH 2R SB[ AR I HL 78 1RG40 5 7Bl &8 Eh 40 595 WX 55 40 95 At 771
FHBIMEB A, RE R TIREL 5 /8. SRS R GER / TURESER) BIKE R
(5% SR @ItV A B il & RO RE T / VB IE B A / 01 R TR0 35 6 0 5 R G R R il 45
Wik, 7E 50°C T THREik: LAIA B 5-7% [ LOD. Adi 45 (K Bk 20 S5 M . 8 i 758
it 40 S I IR INEB S, 3+ HFe 078 E 5 %t 4l 60 50 M55 2T 78 771 (] ol
MED Ft BRI E Tk, 3 HFe R A4 2 408h. XMELSBEMHT ALY
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[0158]  fHiHAE 5 rpm IR .20 kN HE4E /7. <70 N TR H A F 3 BAS A 12 mm [RHEZRL
[V D~ B L=k E /) Parle Elizabeth tools Pvt Ltd ) Eliza JEHL 200 £ T. H #—
Tt SR B WLk & 5. TR 51T SR 10 H

[01591 % 10
bR IR AT DCA DCB DCC DCD DCE WGA WGB
S 51 (DC= BB R4 sW6= gD |DC DC DC DC DC WG WG
TSI AR S2 (wt%) 20 20 30 30 40 40 50
MCC PH102 (wt%) 70.5 70.5 60. 5 60. 5 45.5 50. 5 40. 5
PVPK30 (wt%) 5 5 5 5 0 0 0
TR (wt%) 0 0 0 0 10 5 5
AcDiSol (wt%) 3 3 3 3 3 3 3
Syloid 244FP (wt%) 1 1 1 1 1 1 1
Mg St (wt%) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
JE48 77 (kND 15 20 15 20 20 20 20
HEE (mg) 500 500 5 00 500 500 500 500

F EHOL J 7R B MR A% (Electrolab, India) & BT $I70 0 FIRERE . Bl i
HIFIRIEEREF T N 3R Yo

[0160] F 11
il BRI AT DCA DCB DCC DCD DCE WGA  |[WGB
T (ND 83-93  [83-97 [68-76 [84-91 [60-70 |80 30

FEFTA I T , st T AR (NIT 5%)WERE (<1%) LS i i 18] (<15 2380 1 &
F5Er USP 4%
[0161]  sEjfsl 10

e TR S TRV IR o She HE 2R kb 9 HO A 4 Bl 771 < AR B 58 Hh Br FH  dAAs poRL 2 SI T
B 1 488 N S2 IR R R Bl 2R IH S A ARE VAR AR T . AR IR SE B 8 1 7 vk
TR T o Rt — AR A Ak S2 I HLAAE F 7050 Hh ()3 e SE A B A 4H 23« A PVP30 3 T LB
(100 mLOH I BT H 80k b K il & B & 7 iR A F HAEHAE 50°C R F
Wi o AR SIHAG] 9 Hh () T VRS B MR 75 LASRAS B DA T 4R B R 465 54 < 70% 4=
B My B H ) A A hE S2 (1:1 33,12, 5% MCCPH102.14% PVP30.2% AcDiSol.1% SYLOID®
244FP.0. 5% T faEREE . fHFIE 5 rpm [FEE .20 kN (EZE /1.<70 N R9T5H R AL
12 mm [& XU D 0 Ty =k #/E ) Parle Elizabeth tools Pvt Ltd [ Eliza JE#HL 200
Z T H B —Jfe Ak pLk il & 7
[0162]  FH EH 01 Jr7AERE R4 (Electrolab, India)fE 500 + 5 mg {7 B & il
A S R RS o XL 5 AR R 25 R 40 N, WERE A 0% F H B gk [A] <1 4y
B,
[0163]  sLjifsl 11

M R R TB A B ) < L A8 B FH B s i Rk 2 SE e 1 48 E A S2 (A
Bl A H Wy H S EUb i ERARIE R . RIS 8 115 2 F VA g o R 3 — 4k
fE S2 FF HHAE A7) B 2 3B 0 3 2 4y o ARIR SR 10 Hr p ikl Ffle AR i
A B WAEE N 100 mg.
[0164]  KHESTHiAG] 8 o Byl (1) 75 R0t B ] 4 160 SRR AT VAt 9 o AT B 1) ) B 4tk
H 2 ml R HEm 0.22 v BEEARITIE. Wt f# A HPLC (Waters UPLC ¥4 :294
nm ;#% :Rocket Format (53 X 7 mm,3 1 );izhAH :85% ACN:10% MeOH:5% H,0) 73T fif
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[0165]  {E 45 43 Bhit A BBy RIS~ 100%.

[0166]  ERIAAK B CL4 K A PR BRI St 7 SRR , (H X B84 g St 77 A =
PR il A S DA 77 AR Al 32 5K B AR R B Y ] o AR S i — MBOR N 537 2 ) AR 3
B s M S T 26 5 AT AR T & DL, FL BB o S A R R TR . BRIER
FAE , 73 W) S 5] A DL R 15 BH 5 0 AR5 o A B B i BRI B o BB L E b kA,
A 5 BRORCR L3R A5 A BT AU I AT AT BB Y R 1 an AR R 1 D0 B A 26 A P BER AS B
53 bC R SR A BB Ve ], = Ed i 5| A B DA e 0 2 AR S0 B Aff b e - T 9
AT IX 50 B P AR AT ER A, LT 7E W AU 1A ART 95 Bl P A BB AR AT 14 . 28415k
Ui, B AT EA IR RAN IR R B BUE Yo B, 45 2 A I 4b T3 AN P9 A A 20E
Ro EARHLUL, FRE A HAEXANEE N LT EER R = R, + k(R — R), HHATk AL 1%
HETE 1% 2 100% YO N AR &, B30, k A 1%2% 3% 4% 5%. . . 50%51%-52%. . . 95%96%-
97%-98%99% % 100%. LLAN, KR E HL A B SR vh BRI AN R AEARTE AT 2L
EYEHE . BR T A SO AR RS 2 Ak, A% T B AR AT A CSOKE 9 AR S5 R B AR N 53 RIS
A R R B AR 1S R T B Lo X AR R B A T BT B AR SR A TS L N o AR 51
B i Wi CA 4 S0 sl R 7 SFE
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