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PHARMACEUTICAL COMPOSITIONS FOR ORAL AND TOPICAL
ADMINISTRATION

This invention relates to pharmaceutical formulations including, as the active
ingredient, substances which are poorly soluble in water, for example therapeutically active
cyclosporins, taxoides and taxanes.

Cyclosporins are a group of monocyclic, poly—N;methylated undecapeptides,
which are naturally produced as secondary metabolites by certain fibrous fungt; especially
of general Tolypocladium and Cylindrocarpon. Some therapeutically useful cyclosporin
can be prepared by partial synthesis or by special fermentation procedures.

Ciclosoporin (Cyclosporint A) is the first natural substance having selective
immunosuppressive effect on lymphoid cells, especially T lymphocytes. It also influences
functions of other cells of the tmrnune system to a great extent.

Systemically administered cyclosporin is used therapeutically in organ
transplantations or transplantations of bone-marrow. Cyclosporin can be employed for
treating a wide variety of autoimmune diseases with inflammatory etiology and also as
anti-parasitic agents.

Certain cyclosporins without immunosuppressive activity exhibit an inhibitor
effect towards replication of the HIV-1 virus and can be employed in therapy for treatment
and prevention of AIDS or AIDS related complex. The group of cyclosporins also include
chemomodulators useful for influencing cross resistance of tumour cells to cytostatics.

B_ioavailabi]ity of cyclosporin is influenced, on one hand, by specific properties of
this group of substances, but also by the composition and properties of the particular
dosage form. An important role in formulaiing therapeutic compositions containing
cyclosporin is played by their high lpophilicity.

Solubility of these active substances in water typically does not exceed 25 ng/ml,
which value is approximately 100 times lower than needed for regular absorption in the
organism. The marked lipophilicity of cyeclosporin 1s evidenced by the values of their
partition coefficients P in the system n-cctanol/water. For eyclosporin, values of log P =

2.08 to 2.99 have been reported.
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To achieve acceptable bioavailability of cyclosporins formulations which are used
in practice form dispersion systems and are characterised by the presence of a hydrophilic
phase, a hydrophobic phase and a tensoactive component. The resulting dispersions are
either classic emuisions or optically transparent microemulsions. Commercially available
compositions for oral administration are known under the trade names Sandimunn®,
Sandimunn®-Neoral, Consupren®, Implanta®, Imusporin® as described in GB-A-
2015339, GB-A-2222770, GB-A-2270842 and GB-A-2278780.

Modifications of the preceding systems, where the hydrophilic base is omitted and
replaced by partial esters of fatty acids with polyols like propylene glycol, glycerol or
sorbitol, are described in GB-A-2228198.

DE-A-4322826 discloses, as the carrier system for drugs poorly soluble in water,
a composition containing polyglyceryl esters of fatty acids as a co-tenside to non-ionic
tensides having HLB higher than 10, in the presence of a triacyl glycerol as the lipophilic
componernt.

Formulations containing cyclosporins in a vehicle comprising propylene glycol,
mixed mono-, di- and triglyceride and a hydrophilic tenside, disclosed in GB-A-2248615,
are typical microemulsion preconcentrates of the oil-in-water type..

According to biopharmaceutical classification, cyclosporins belong to class IV, ie
substances whose solubility in water is bad and bioavailability is poor (G L Amidon,
Biopharmaceutics Drug Classification and International Drug Regulation, Capsgel Library,
Bomem 1996, p 15 - 30).

Taxoides are a group of natural substances isolated from some strains of Taxus.
Taxoides demonstrate antineoplastic effects by influencing cellular mitosis. They are
diterpenic substances containing taxanic cyclic grouping with a 4-membered oxitantc ring
and an esteric side chain in position C,;. Natural paclitaxel and its semisynthetic derivative
docetaxel are used for treatment of tumours. Taxanes are even less soluble in water than
cyclosporins. Immediately after preparation, paclitaxel solubility in water ranges about 5
ug/ml, however, paclitaxel hydrates which are formed on standing have an equilibrium
concentration which is lower by an order of magnitude (0.3 - 0.6 ug/ml).

Compositions based on polyglycerol acylesters are known from the patent
literature, eg W(098/05309. Pharmaceutical compositions for internal application

containing cyclosporin as active ingredient and a carrier consisting of one or more partial
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esters of fatty acids with di- to decaglycerol and partial pentaglycerol to pentadecaglycerol
acylesters are disclosed. Compositions prepared this way enable a skilled person to make a
dispersion of emulsion type with an average particie size about 1 - 2 um after dilution.

The particles are of spherical character as shown in Figure 1. However, achievement of
high bioavailability remains a problem.

Similarly, W097/26003 discloses use of polyglycerol acylesters. Besides the
above mentioned polyglycerolesters, the vehicle contains glycerol monoacylesters and
optional substances selected from anhydrohexosdimethyl derivatives and/or polyethylene
glycerols. The formulation can also contain other substances which improve the stability
of the vehicle and lipoarnino acids which are suitable cépccially for topical products.
These compositions provide slightly dispersing systems containing spherical particles.

Other systems utilising polyglycerol esters with fatty acids are microemulsions.
In EP-A-670715 or EP-A-334777, esters of fatty acids with polyglycerols are used for
pharmaceutical or cosmetic microemulsions or compositions forming microemulsions. As
defined in eg Lachman et al; Theory and Practice of Industrial Pharmacy, Lea & Febiger,
Philadelphia 1970, p 463, a microemulsion is a clear dispersion of oil-in-water or water-in-
oil having a size of dispersed particles in the range 100 - 600 A. Dispersed particles in a
microemulsion are composed of nanodrops or micellar aggregates of the dispersed phase in
the dispersion medium. The shape of dispersed particles is mostly spherical.

Similarly, CZ-A-283516 describes use of polyglycerol acylesters as one of the
components of vehicle which forms lyotropic liquid crystals in contact with an aqueous
phase. In accordance with this specification and other patents (eg EP-A-314689 or EP-A-
126751), only pharmaceutical compositions based on systems providing lyotropic liquid
crystals are suitable and advantageous for formulations of biologically active substances
which dissolve in the given system and/or have hydrophobic character. At the same time
the capability of formation of a liquid crystal phase in vivo after application into the |
gastrointestinal tract is associated with high bioavailability of hydrophobic pharmaceutical
compositions.

According to a draft of the article Cyclosporine Modified Capsules for USP 23,
published in Pharmaceopeial Forum Volume 24, Number 3, 1998, p 6155, high
bioavailability of cyclosporin is caused by dispersion of a pharmaceutical composition in

the form of a pre-concentrate after administration of a microemulsion into GI tract. The
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draft recommends to test whether the dispersion ariging after dilution of such composition
provides particles of mean size 50 nm 1n the dispersed phase. This topic is discussed in
several patents which however do not disclose use of polyglycerol esters of higher fatty
acids.

According to a first aspect of the present invention a method of increasing
viscosity of a pharmaceutical formulation for oral or topical administration comprises the

steps of combining:

a) an effective amount of one or more hydrophobic active ingredients;
b) 5 10 50% of one or more compounds selected from polyglycerol esters of
fatty acids of formula (1)

CH,OR-CHOR-CH,0-[CH,CHOR-CH,0-},CH,-CHOR-CH,OR (1)

wherein n s an integer from 4 to 13 and R is H or CO.R’ wherein R’ 1s C, ,, saturated,
unsaturated or hydroxylated alkyl and wherein at least one group R is not hydrogen;
c) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids and/or unsaturated fatty acids of formula (2)

CH,OR-CHOR-CH,0-{CH,CHOR-CH,0],CH,-CHOR-CHLOR  (2)

wherein n is an integer from 0 - 10 and R = H or CO.R” wherein R” is C, ,, saturated,
unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen;

d) 5 to 50% of one or more compounds selected from triglyceride macrogol
glycerol esters, partial givcerides or fatty acids or macrogol esters of fatty acids in which
the average quantity of reacted ethylene oxide in the synthesis of these substances ranges
between 50 to 150 mols and concurrently the ratio between components b) and d) is from
01:1t010: I;

wherein the above percentages are selected to total 100%;

and wherein upon dilution with water 1:1 by volume the viscosity of the

formulation increases by at least 5 times in comparison to the undiluted composition.
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In preferred formulations a minimum number of excipients are used. This results
in economy of manufacture and regulatory requirements. A single compound from each of
groups b) to ) is preferred.
According to a second aspect of the present invention there is provided a

pharmaceutical formulation for oral or topical administration including

a) an effective amount of one or more hydrophobic active ingredients;
b) 5 to 50% of one or more compounds selected from polyglycerol esters of
fatty acids of formula (1}

CH,OR-CHOR-CH,0-[CH,CHOR-CH,0-},CH,-CHOR-CH,0OR (1)

wherein n is an integer from 4.to 13 and R is H or CO.R” wherein R’ is C, ,, saturated,
unsaturated or hydroxylated alkyl and wherein at least one group R is not hydrogen;
c) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids and/or unsaturated fatty acids of formula (2).

CH,OR-CHOR-CH,0-[CH,CHOR-CH,0},,CH,-CHOR-CH,0R  (2)

wherein n is an integer from 0 - 10 and R = H or CO.R” wherein R” is C, ,, saturated,
unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen;

d) 5 to 50% of one or more compounds selected from triglyceride macrogol
glycerol esters, partial glycerides or fatty acids or macrogol esters of fatty acids in which
the average quantity of reacted ethylene oxide in the synthesis of these substances ranges
between 50 to 150 mols and concurrently the ratio between components b) and d) is from
01:1t010:1;

wherein the above percentages are selected to total 100%;

and wherein upon dilution with water 1:1 by volume the viscosity of the
formulation increases by at least 5 times in comparison to the undiluted composition.

The invention also provides use of a formulation in accordance with the second
aspect of this invention for preparation of a dosage form for administration of a class TV

substance.
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It has been surprisingly found out that high bioavailability of cyclosporins and
taxanes after oral application can be achieved using a system neither based on lignid
crystals nor a microemulsion. It was also found that a system prepared in accordance with
the present invention does not result in a dispersion of the emulsion type.

Unexpectedly it has been found that particles which are formed spontaneously or almost
spontaneously on mixing of the phases have a non-spherical character. At the same time,
no sign of anisotropic grouping of molecules was found even if the particles formed
exhibited a dramatic increase in viscosity. From these findings it appears that it is a
dispersion in water of particles having gel-like properties.

In this specification particles of gel-like character are to be understood as those
whose stable shape or conformation in the dispersion is non-spherical. Non-spherical
particles are those having af least two different perpendicular dimensions.

In this specification a gel emulsion (GEM) is to be understood as a dispersion of
particles of gel character in an aqueous phase.

A pre-concentrate of gel emulsion (PRO-GEM) is to be understood as a
composition which results in a gel emulsion after dilution or in contact with an aqueous
phase.

The formation of gel particles is caused by interaction between a hydrophilic
gelator (an agent which causes formation of gel) and a lipophilic gel-creating phase. Such
a composition may contain components which participate in the formation of a particulate
gel structure and which facilitate spontaneous dispersion in an aqueous medium. It may
also contain components which ensure oxidative or microbial stability, mask the taste,
adjust the appearance or facilitate dissolution of active ingredients in the mixture. The
composition may also contain components which adjust viscosity.

Pharmacecutical compositions 1n accordance with the present invention may be
used to forrmulate active substances from class IV according to the biopharmaceutical
classification. Also advantages are obtained when substances from class II and III are
used.

According to a third aspect of the present invention a pharmaceutical formulation
for oral or topical administration comprises

a) 0.1 to 30.0 % of one or more hydrophobic active ingredients;
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b) 0.1 10 60.0 % of one or more gelators selected from the group consisting
of. fatty acid esters of polyglycerol;
c) 0.1 to 60.0 % of one or more gel-creating substances selected from the

group consisting of: esters of polyglycerol with fatty acids and/or unsaturated fatty
alcohols;

d) 1.0 to 60 % of one or more co-gelator sabstances selected from the
group consisting of: macrogol glycerolesters of fatty acids, macrogol glycerolesters of
vegetable oils, macrogol esters of fatty acids, mono- and di- macrogol esters of mono-, di-
and tri- acylglycerols.

e) 5.0 to 30 % of one or more C, to C, alcohols;

wherein the above percentages are selected to total 100%;

and wherein upon dilution with water the formulation formsa dispersion of
polymorphous gel particles having a dimension of (.2 to 500 pm.

Percentages and amounts used in this specification are by weight unless indicated
otherwise.

In preferred formulations the ratio of a: c and/or a : e is in the range 0.001 : 1 to
10: 1.

In contrast particles in liquid-liquid emulsions are generally spherical in shape.
Particles of the present invention may have a substantial proportion, for example more than
half with a non-spherical shape, for example an ellipsoid, rod-like or string-like shape.
Preferably more than half of the particles by weight are elongate having a length more than
twice their width or diameter. Formulations of this invention may have a particle size
dis‘n-ibution with a median dimension in the range 1 to 100 xm, preferably 5 to 20 um.
Formulations may contain individual particles with a dimension up to 10 xm or more, for
example 20 to 50 um.

The formulations of the present invention may be made by mixing for example
my manual stirring or shaking in vitro. Liquid formulations may be mixed with water,
mitk or other drink before administration. Higher speed stimng is less convenient but may
be used, particularly to give smaller particle sizes, for example about 200 nm if desired.

Dosage forms comprising a gel-emulsion preconcentrate, eg in capsules, are
mixed with aqueous phase in the GI tract. Sufficient shear forces are applied in the GI

tract to form the polymorphous particies of the present invention.
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Pharmaceutical compositions in accordance with the present invention may be
characterised in that after dilution by mixing with an aqueous phase in ratio from approx 1
: 5 (composition : agqueous phase) to approx ! : 100, a disperston of gel particles in water
with mean size of particles between 0.2 - 500 um is obtained. Such dispersion may be
referred to as a gel emulsion (GEM).

Gel emulsion pre-concentrates (PRO-GEM) may be administered in the form of a
pre-concentrate or in single-dose dosage forms such as capsules.

Component a) includes biologically active ingredients which are insufficiently
soluble in water for conventional formulation and so their bicavailability is low.
According to this biopharmaceutical classification, these are substances of group 2 and 4,
with low water sclubility. These substances include immunosuppressives, antitumour
chemotherapeutical agents, substances influencing saccharide metabolism, peptides and
lipids, agents influencing the calcium channel, non-sterotdal antiflogistics and vitamins.

Immunosuppressives are hydrophobic compounds and include N-methylated
cyclic undecapeptides. Cyclosporins are preferably used, especially ciclosporin (also
known as Ciclosporin or Cyclosporin A), [Nva]? - ciclosporin (cyclosporin G) and [Melle]*
- ciclosporin. Non-immunosuppressive cyclosporines can also be used, eg [3’ketoMBmt]'-
[Val}’-ciclosporin. Various pharmacopoeias have referred to these compounds using
different spellings. In this specification these compounds and denivatives thereof are
conveniently referred to by the name cyclosporin. Other immunosuppressives can be used
too, eg macrolides produced by grampositive Streptomyces bacteria (rapamycine,
tacrolimus) or their derivatives.

Antitumour chemotherapeutic agents include taxanes, preferably docetaxel or
paclitaxel.

Other biologically active ingredients which may be formulated in accordance with
this invention may be selected from: diclofenac, ibuprofen, nifedipine, tnamcinolone,
tocopherol etc. In accordance with the present invention, the compositions can contain as
much as 30% of the active ingredient.

Component b) which may be considered as a gelator is selected from polyglycerot

esters of fatty acids, of general formula (I)

CH,OR-CHOR-CH,0-[CH,CHOR-CH,0-},CH,-CHOR-CH,OR (1)
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where n is an integer from 4 - 13 and R = H or CO.R' wherein R' is C, ,, saturated,
unsaturated or hydroxylated alkyl and wherein at least one group R is not hydrogen.

Preferred components b) are polyglycerol esters and partial esters of medium or
long chain fatty acids. These preferably have a HLB value not less than 10.

Polyglycerol esters with fatty acids are generally prepared by either partial or full
esterification of polyglycerols by corresponding fafty acids or trans-esterification of
vegetable oils with polyglycerol. Each polyglycerol moncester may be characterised by a
saponification number. The level of polymerization is best indicated by the hydroxyl
number. Polyglycerol esters with HLB value greater than about 10 may be considered to
be hydrophilic. Polyglycerol esters with a HLB vaiuve less than aboﬁt 9 may be considered

lipophilic. Substances suitable for the components b) include the following:

Name (INCI)
Polyglycerol-6-monolaurate 6 14.5
Polyglyceryl-10-monolaurate 10 15.5
Polyglyceryl-10-monomyristate 10 : 14.0
Polyglyceryl-10-monostearate 10 12.0
Polyglyceryl-10-mono-dioleate 10 11.0
Polyglyceryl-10-diisostearate 10 100
Polyglyceryl-6-monomyristate 6 11.0
Polyglyceryl-8-monooleate 8 11.0
Polyglyceryl-10-monooleate 10 12.0

The above mentioned polyglycerols esters are available from Nikko Chemicals Co
under the trade name NIKKOL®, Durkee Foods under the trade name SANTONE® and
from Th. Goldschmidt under the trade mark ISOLAN® or Abitec Corp under the trade
name CAPROL®. Commerciaily available polyglyceryl esters may be mixtures
containing predominantly the named ester or a mixture of esters having equivalent
properties as determined for example by the hydroxyl value.

Polyglycerols esters of components b} and ¢} for use in the compositions of this

invention preferably meet the following purity requirements:
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acid no = max 6; heavy metals content = max 10 ppm; water content =
max 2%; content of Na salts of fatty acids = max 2% (as Na stearate);

total ash = max 1%.

Preferred gelator compounds b) are selected from polyglyceryl esters of Cp,_,,
saturated, unsaturated or hydoxylated fatty acids including myristate, laurate, oleates,
stearate, linoleate and linolate. C,;_,, acids are especially preferred. Most preferably C ;.
s> that is stearate, oleates, laurate, linoleate and linolate. Mixtures may be used. Oleate
esters or mixtures thereof are most preferred. |

Triglyceryl esters of these acids, in which N = 1, have been found to be
particularly suitable, especially for formulation of cyclosporins.

Component c), which may be considered as a gel-creating substance, is selected
from polyglycerol esters of fatty acids and/or unsaturated fatty alcohols, and is preferably

of general formula (2)
CH,OR-CHOR-CH,O-[CH,CHOR-CH,0O],CH,-CHOR-CH,OR  (2)

wherein n is an integer from 0 - 10 and R = H or CO.R” wherein R” is Cg ,, saturated,

unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen.
Preferred components c) are polyglycerol esters and partial esters of fatty acids

and/or fatty alcohols. Preferred components c¢) have a HLB value not greater than 9.

Substances suitable for components c) include the following:
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Name (INCI) Number of glycerol units HLB
Polyglyceryl-3-monooleate 3 6.5
Polyglyceryl-6-dioleate 6 8.5
Polyglyceryl-10-tetraoleate 10 6.2
Polyglyceryl-10-decaoleate 10 35
Polyglyceryl-2-monostearate 2 5.0
Polyglyceryl-10-pentastearate 10 3.5

The above mentioned polyglycerols esters are available from Nikko Chemicals Co
under the name NIKKOL®; or Abitec Corp under the trade name CAPROL®.

Preferred compeonents c¢) include gel-creating substances selected from
polyglycerol esters of fatty acids and/or unsaturated fatty alcohols.is.in.accordance with the
present invention a substance especially selected from Cg ,, unsaturated fatty alcohols.
Preferably oleyl alcohol (9-octadecen-1 ol) can be used for example meeting the following

purity requirements:

Mr = 268,49; refractive index = 1,458 - 1,460; acid no < 1; hydroxyl no =
205 - 215; todine no = 85 - 95.

Preferred gel-creating components c) are selected from polyglyceryl esters of C, _
,» saturated, unsaturated or hydroxylated fatty acids, including myristate, laurate, oleates,
stearate, linoleate and linolate. C,_ |, acids are preferred, C;  acids being more preferred,
including laurate, oleates and myristate. Mixtures may be employed. Oleate is the most
preferred.

Polyglyceryl-10-esters of these acids, in which N = &, have been found to be
particularly suitable, especially for formulation of eyclosponns.

Component d), which may be considered to be a co-gelator, may be selected from:
macrogolglycerol esters of fatty acids. These include esters of Cy ,, saturated or
unsaturated fatty acids with macrogol glycerols.

Especially preferred are macrogol glycerols with vegetable oils eg ricine oil, both
hydrogenated and unhydrogenated, almond or maize oil. They are generally prepared by

reaction of varicus quantities of ethylene oxide and the appropriate type of oil under
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known conditions. Especially preferred are the following substances characterised by the

number of reacted ethvlene oxide mols (1 + m +n+ x + y + z) and HLB value.

(l+m+n+x+y+z) HLB

macrogol(1540) ricine-oleic glyceride 35 12-14
macrogol(1760) hydrogenated ricine-oleic glyceride 40 12.5-16
macrogol(2200) hydrogenated ricine-oleic glyceride 50 13.5
macrogol(2640) hydrogenated ricine-oleic glycende 60 14.5
macrogol{3520) hydrogenated ricine-oleic glyceride 80 15
macrogol(4400) hydrogenated n'cine-ol-eic glyceride 100 16.5
macrogol(2640 almond-oleic glyceride 60 15
macrogol(2640) maize-oleic glyceride 60 15

Characteristic physical and chemical parameters of the above mentioned

substances are:

acid no < 2; hydroxyl no = 40 - 60; iodine no < 1*; saponification no =
40 - 70; water content < 3%;

(*- for macrogol(1540) ricine-oleic glyceride = 28 - 32).

These substances are commercially available under the trade names eg
Cremophor®, Nikkol®, Simulsol®, Mapeg®, Crovol®.

Special mixed mono- and d- macrogolesters of mono-, di- and triacylglycerol
commercially available under the trade name Gelucire® are also preferred. Especially
preferred products arc available under the name Gelucire® 50/13 and 44/14.  Preferred

physicochemical properties are:

acid no < 2,00; saponification no = 65 - 95; 1odine no < 2; hydroxyl no =
36 - 56; peroxide no < 6; aikaline impurities < 80 ppin; free glycerol <

3,00 %.
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Alternative compositions preferred for use as compound d) are macrogolesters of
fatty acids eg macrogol(660)-12-hydroxystearate commercially available under the trade
name Solutol® HS 15 having an acid no < 1; water content < 0.5%; saponification no = 53
- 63 and hydroxyl no =90 - 110.

Component d) is usually present in the compositions in an amount of 1 - 60 %,
preferably in the range 5 - 50 % and most preferably 15 - 50% and most preferably 15 - 40
Yo.

Component ) is selected from C, - C; alkanols, preferably ethyl alcohol of
pharmaceopoeial quality. Altemnative alkanols include isomers of propenol and buterol.
Mixtures may be émployed. In topical applications, propan-2-ol, or 2-methyl-1-propanol,
are preferred.

Other excipients which can be employed in compositions of the present invention
are those which influence physicochemical and microbial stability (eg antioxidants, anti-
microbial additives such as tocopherol, methyl paraben), organoleptic properties (eg taste
correctors based on natural or nature identical aromas) or physical properties which may
limit processing (eg viscosity or melting point). The following can be included among
such substances: water or other pharmaceutically acceptable solvents, hydrophilic colloids
eg selected from derivatives of cellulose, chitosans, alginate, polycarbophile etc.

Compositions based on a gel pre-concentrate may be characterised in that they
disperse into particles of gel character primarily of irregular shape after application into an
aqueous medium. High bicavaiiability of such compositions is associated with

bicadhesion. As a result of their amphilicity, these particles are less liable to coalescence

“and may be homogenously dispersed in an aqueous medium. In contact with a lipophilic

surface they remain on the surface and so provide a sufficient concentration gradient to
enable drug penetration through the membrane due to their viscosity and adhesivity.

The invention is further described by means of example but not in any limitative
sense with reference to the accompanying drawings of which:

Figure 1 is a photomicrograph of a dispersion in accordance with W098/05309;

Figure 2 is a photomicrograph of a dispersion in accordance with the present
invention;

Figure 3 is a graph showing blood levels of cyclosporin in Example 6; and
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Figures 4 to 8 are photomicrographs of further dispersions in accordance with this

invention.

Example 1
Cyclosporine-Containing Solution for Oral or Topical Application:

The following ingredients were employed.

cyclosporin A 3600 g
polyglycerol-10-mono-dioleate 7200 g
oleyl alcohol 7200 g
macrogol(1760) hydrogenated ricine-oleic glyceride 14400 g
ethanol 4000 g
D-a-tocopherol 180 g

Composition a) was mixed with compositions ¢) and ¢). The whole mixture was

then homogenized until the active ingredient was dissolved. Then, compositions b) and d)

and any other auxiliary ingredients were added. After complete homogenization the

resulting solution was filtered through a hydrophobic membrane GVHP (Millipore) of

porosity 0.2 - 5.0 wm into a gasproof vessel under an inert atmosphere. When required for

use the filtered solution was packed under an inert atmosphere into 50 ml bottles equipped

with gas-proof stoppers.
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Example 2
Hard Gelatin Capsules of Size “Elongated 0”

The following ingredients were employed.

a) cyclosporin A 50.0 mg
b) polyglyceryl-10-monooleate 100.0 mg
c) polyglyceryl-3-monooleate 15.0 mg
d) macrogol(2640) hydrogenated ricine-oleic glyceride 140.0 mg
e) ethanol 80.0 mg

The fill for hard gelatin capsules was prepared using working procedure identical

io that of Example 1 and filled into hard gelatin capsules of size “EO”.

Example 3
Cyclosporine Containing Sotution for Oral Application

The following ingredients were employed.

a) cyclosporin 5.00¢g
b) polyglyerol(10) oleate 9.50¢g
c) polyglyceryl(3) oleate 1550 g
d) POE(40) hydrogenated castor o1l 14.00 g

(macrogol(1760) hydrogenated ricine-oleic glyceride)
e) absolute ethanol 6.00 g

Components were mixed and homogenised until the active ingredient was
dissolved, followed by filtration and packaging in 50 ml bottles as described in Example 1,

to provide an oral solution with 100 mg/ml dosage.
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Example 4
Soft Gelatin Capsules

The following ingredients were employed.

Composition of Fill:

a) cyclosporin 100,00 mg
b} polyglycerol(10) oleates 210,00 mg
c) polyglycerol(3) oleates 350,00 mg
d) POE(40) hydrogenated castor oil 315.00 mg
€) ethanol 135,00 mg

The fill for soft pelatin capsules was prepared by a procedure similar to that of
Example 1. The gelatin capsules were prepared by mixing purified water, glycerol,
sorbito] and gelatin. Homogenisation of the solution, addition of the colouring agents and

production of 100 mg dosage capsules in conventional manner.

Example 5
Soft Gelatin Capsules of Size Oblong 20:

The following ingredients were employed.

a) cyclosporin A 100.0 mg
b) polyglyceryl-6-monolaurate 120.0 mg
c) polyglyceryl-10-tetraoleate 410.0 mg
d) Gelucire 50/13 300.0 mg
€) ethanol 170.0 mg

The fill for soft gelatin capsules was prepared by a procedure identical to that of
Example 1. The fill was filtered into a 20 | stainless-steel vessel equipped with a gas-

proof stopper. The fill was kept in inert atmosphere between filtration and encapsulation.



WO 01/12229 PCT/GB06/03161

-17-

Encapsnlation was carried out using a conventional procedure into standard type of gelatin

mixture.

Example 6
Hard HPMC Capsules (Shionog Qualicaps) of Size 3:

The following ingredients were employed.

a) cyclosporin A 25.0mg
b) - polyglyceryl-10-myristate 56.0 mg
c) polyglyceryl-10-pentastearate 70.0 mg
d) macrogol(2640) almond-oleic glyceride 75.0 mg
€) ethanol 30.0 mg

Composition a) was mixed with compositions ¢) and b). The mixture was heated
to 40 - 50°C and homogenised until composition a) was dissolved. Then, composition d)
was added. Finally, composition ¢) was added. The mixture was continuously mixed.
The temperature of the mixture did not exceed 60°C during preparation. After complete
dissolution and homogenization of all ingredients the product is filtered through a pre-filter

and filled into hard cellulose capsules {eg supplied by Syntapharm) of size 3.

Example 7
Visualisation of Gel Emulsion

Pre-concentrates in accordance with patent application W098/05309 Example 1
and as disclosed in Example 1 of this invention were each diluted with water in ratio 1 : 20
(product : water) and dispersed on a laboratory shaker (IKA HS - B20) for 10 minutes at
temperature 25 + 1°C. Pictures of the dispersed samples were taken by means of a COHU
camera connected to an optical microscope. The pictures were evaluated by means of
software LUCIA™ (Laboratory Imaging Inc). Photomicrography of a dispersion of the
emulsion type in accordance with WO98/05309 is shown in Figure 1. Photomicrography
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of a dispersion of the type of gel emulsion arising from a pre-concentrate according to

Example 1 of the present invention 1s represented by Figure 2.

Example 8
Verification of Bioavailability of Medicinal Products on Base of Pre-concentrate of Gel

Emulsion

The composition according to Example 1 was compared with the commercially
available microemulsion product Neoral® oral solution. The composition according to
Example 1 was given clinical code 1.363, Neoral® oral solution was tested under code
L352.

Pharmacockinetics were compared after single-dose administration of 100 mg
cyclosporine to five beagle dogs in a two-phase experiment. Males of 12 - 36 months of
age and weight 9 - 15 kg were fed using a standard pellet diet in guantity 300 g per day
with water ad libitam. The product was administered after 18 hour fasting. Blood samples
were collected from the antebrachial vein in intervals of 0, 1, 2, 3, 5, &, 12 and 24 hour.
The blood samples were stabilized using complexone and kept in a refrigerator until
analysis was performed by non-specific radioimmunoassay. Comparison of mean
bioavailabilities represented by mean values of cyclosporin A blood concentration is
shown in Figure 3. It is clear from the comparison that bioavailability of products based
on a gel emulsion pre-concentrate which created a dispersion of non-spherical particles of
mean size 0.2 - 500 um after dilution with water, was comparable or higher than that of

“products ﬂ;rming microemulsion of average size of particles about 100 nm.
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Example 9
Fills for Soft Gelatin Capsules Containing Paclitaxel:

The following ingredients were employed.

a) paclitaxel

b) polyglyceryl-10-mono-dioleate

<) polyglyceryl-3-monooleate

c) oleyl alcohol

d) macrogol(1760) hydrogenated ricine-oleic glyceride
e) ethanol

Example 10

Composition of Soft Gelatin Capsules

The following ingredients were employed.

paclitaxel

[3’ketoMBmt]'-[Val}-cyclosporin
polyglyceryl-10-mono-dioleate

oleyl alcohol

polyglyceryl-3-monooleate

macrogol(1760) hydrogenated ricine-oleic glycende

ethanol

PCT/GR00/03161

78.75 mg
205.00 mg
129.50 mg
205.00 mg
302.00 mg
129.50 mg

78.75 mg

52.50 mg
187.50 mg
187.50 mg
112.50 mg
302.00 mg
129.50 mg
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The following ingredients were employed.

nifedipine

poiyglyceryl-10-mono-dioleate

polyglyceryl-3-monooieate

oleyl alcohol

macrogol(1760) hydrogenated ricine-oleic glyceride

ethanol

Examples 12 - 17

method of preparation was identical to that of Example 1.

PCT/GB00/03161

20.00 mg
205.00 mg
125.50 mg
205.00 mg
302.00 mg
129.50 mg

Tabtle | gives further examples of preparations illustrating the invention. The

Table 1

Example No/Component A B C, G, D E
10 10.0 19.0 19.0 12.0 28.0 12.0
11 10.0 23.0 19.0 15.0 28.0 5.0
12 10.0 13.0 19.0 8.0 28.0 20.0
13 0.1 5.0 19.9 15.0 50.0 10.0
14 10.0 37.0 19.0 12.0 10.0 12.0
15 16.0 1.0 19.0 30.0 28.0 12.0
16 0.1 211 --- 347 31.1 13.0
17 300 10.0 15.0 6.0 22.0 17/0
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The following raw materials were used in Examples 10 - 17:

PCT/GB00/03161

A -cyclosporin A

B -polyglyceryl-10-mono-dioleate (mixture of mono & dicleates)
C, -oleyl alcohol

C, -polyglyceryl-3-monoleate

D -macrogol(1760) hydrogenated nicine-oleic glyceride

E -¢thanol

Example 18

Assessment of Bioavailability and Size Distribution of Particles

A bioavailability study on 12 healthy volunteers was compared bioavailability of

two different formulations in soft gelatine capsules each containing 100 mg of

cyclosporine (Formulation A-GEM101 and Formulation B-GEM304). These gave a

dispersion within the range 1 - 150 rem with Noreal® 100 mg capsules (Formulation C).

Visual observation of the novel drug delivery system and precise evaluation of the particle

size distributions were carried out.

Based on the visuaj observation the novel system was referred to as GEM (Gel

based Emulsion).

Composition of Cyclosporin Containing Capsule Fills:
Formulation A - GEM 101:

2)
b)
c)
d)
€)

cyclosporin A

polyglyceryl-10-monooleate
polyglyceryl-3-monooleate

macrogo!l (1760) hydrogenated ricine-oleic glyceride

ethanol

1020¢g
2040 g
3380¢g
3000g
1330¢g
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Formulation B -GEM 304;

a) cyclosporin A 1020¢g
b) polyglyceryl-10-monooleate 2630g
c) polyglyceryl-3-monooleate 1580¢g
c) oleyl alcohol 1105¢g
d) macrogol (1760) hydrogenated nicine-oieic glyceride 2450 g
€) cthanol 1300g

Particle Size Distributions

The particle size distributions of the novel GEM formuiations were valuated using
a Mastersizer Micro, version 2.18 (Malvern Instruments Ltd). Histograms of particle size
distribution of Formulation A (GEM101) and Formulation B (304) showed that the
effective diameter of Formulation A (resp. B) deduced from the histogram was 92.05 um

(36.23 pm).

Bioequivalence Study Design

An open-label, randomised 3-period crossover study was designed for 12 healthy
Caucasian male volunteers, 18 - 45 years of age and with body weights = 10% of their
ideal weights. The test medications and the reference medication were administered in a
randomised sequence as single oral doses in the fasted condition. Each dose contained 200
mg cyclosporin (two capsules of 100 mg). The duration of the washout period between
treatments was at least 7 days. In each study period, 14 blood samples were to be taken
before administration and 20, 40, 60 min, and 1.5, 2, 2.5, 3, 4, 5, 6, 8, 12 and 24 hours after
administration. Adverse events were monitored during the entire study.

Blood was taken from the antecubital vein into EDTA plastic tubes (Sarstedt
Monovettes). The samples were deep-frozen (-20 °C).

Cyclosporine whole blood concentrations were determined by means of a specific
RIA. AUC._.,and Cmax were defined as the primary variables for the evaluation of

bioavailability. AUC(OL,), tmax, t1/2, were secondary variables.
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From the concentration/time data of the parent compound, the pharmacokinetic
parameters were determined for each individual data set by means of non-compartmental
analysis using TopFit 2.0.

Cmax and tmax were to be taken directly from the observed concentration-time
data. The elimination raie constant (kel) was calculated by log-linear least squares
regression analysis of the terminal part of the plasma concentration-time curve. The area
under the concentration-time curve (AUCO~1) was calculated up to the last measurable
concentration-time point (t) by the linear trapezoidal rule. Extrapolation to infinity

(AUCO-t, AUCO-=) was done by dividing the last observed concentration by elimination

rate constant.
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Summary of pharmacokinetic data:

Parameter T1/2 Tmax Cmax AUC(0-1) AUC(0-inf)
{h] [h} [ng/ml] [mg*h/ml] {ng*h/ml]

Formulation: A
Arit.Mean 6.24 1.33 1372.69 4631,75 4861.85
S5.D. 1.3 033 351.28 1204.56 1241.87
Geom. Mean 6.12 13 1329.84 4483.35 4712.35
Minimum 4.06 1 908.1 2635.32 2873.57
Maximum 8.24 2 1930.3 6432.76 6684.33
Formulation: B
Arit.Mean 6.41 1.5 1196.49 4430.33 4696.56
S.D. 1.3 0.48 308.26 103291 1143.13
Geom.Mean 6.29 1.43 1161.84 4326.15 4576.94
Minimum 421 I 851.8 3130.66 3254.08

_ Maximum £.93 2.5 1785 6206.13 6643.15
Formulation: C / Reference
Arit Mean 6.13 1.33 1358.95 464701 48R7.55
S.D. 1.32 0.33 380.35 1358.41 1430.5
Geom.Mean 5.99 1.3 1307.19 447208 4705.55
Minimum 3.92 1 820.7 2953 47 3028.58
Maximum 7.87 2 1805.3 7330.08 7686.89
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Example 19
Visuahsation of Different Formulations

Different shapes of particles can be obtained by dispersal of formulations
disclosed in this application. The following compositions when diluted gave dispersions of
polymorphous gel particles. The visualisation technique was as described in Example 5.

Formuiations A and B from Example 18 were visualized. A discrepancy between

the measured (Mastersizer Micro: example 18) and observed particle sizes was caused by
use of different dispersal techniques and by averaging of the measured values...Whilst the
sample measured by Mastersizer Micro is continuously mixed by high speed mixer, a
sample observed by an optical microscope was sofily shaken by hand before putting under

optical microscope.

The following formulations were also observed and visualised:

Formulation C

a) cyclosporin A 95 %
b) polyglyceryl-10-moncoleate 40.0 %
c) polyglycerol-3-isostearate 10.0 %
d) macrogol (1760) hydrogenated ricine-oleic glyceride 28.0 %
e) ethano] 12.5 %

Formulation D

a) cyclasporin A 10.0 %
b) polyglyceryl-10-monolaurate 10.0 %
c) polyglycerol-3-oleate 40.0 %
d) macrogol {1760) hydrogenated ricine-oleic glyceride 28.0%

&) ethanol 12.0 %
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Formulation E
a) cyclosporin A 10.0 %
b) polygiyceryl-10-monolaurate 27.0%
c) polyglycerol-3-heptaoleate 31.0%
d) macrogol (1760) hydrogenated ricine-oleic glyceride 20.0 %
e) ethanol 12.0 %

Exampte 20:
Assessment of viscosity of arising gel phases.

Compositions disclosed in this specification may exhibit an increase in viscosity in
contact with water or aqueous solutions. This feature is particularly important for ensuring
bioavailability of an active substance incorporated in such formulation. The viscosities of
compositions from Examples 18 and 19 evaluated experimentally.

The rheological properties of chosen compositions were studied on a rotary
viscometer Brookfield DV-III under constant conditions (temperature = 30°C, spindle SC 4
- 27, ultrathermostat Brookfield TC 500, Rheocalc program, 1.3 version).

A standard dilution was used to compare the ability to form a gel phase. Each sample
was diluted 1 : 1 {(by volume) with water. The viscosity of the diluted sample was evaluated
using an up/down symmetric rheological program. All diluted samples were found to be non-
Newton:an liquids. Undiluted samples had characteristics of standard (Newtonian) liquids.

The samples were compared at the same Shear Rate. Findings are summarised in the table

below:
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Formulation Shear Stress Viscosity
(dilution status) (N/m?) (mPa.s)
Formulation A (undiluted) 0.34 200
Formulation A (diluted) 3.91 2300
Formulation C {diluted) 6.97 4100
Formulation D (diluted) 17.2 10100
Formulation E (diluted) 1.53 900

It was conclude that viscosity of the novel systems could be increased by at least 5x when

contacted with water or aqueous sclution. Such viscosity increases may have positive impact

on the adhesion of the nascent phase and consequently provide an improved bioavailability.




wO 01/12229 PCT/GB00/03161

.28-

CLAIMS

I. A method of increasing viscosity of a pharmaceutical formulation for oral
or topical administration comprises the steps of combining:

a) an effective amount of one or more hydrophobic active ingredients;

b) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids of formula (1)

CH,OR-CHOR-CH,0-[CH,CHOR-CH,0-},CH,-CHOR-CH,OR (1)

wherein n is an integer from 4 to 13 and R is H or CO.R’ wherein R’ is C,,, saturated,
unsaturated or hydroxylated alky! and wherein at least one group R is not hydrogen;
c) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids and/or unsaturated fatty acids of formula (2)

CH,OR-CHOR-CH,0O-[CH,CHOR-CH,0),CH,-CHOR-CH,0R  (2)

wherein n is an integer from 0 - 10 and R = H or CO.R” wherein R” is C,,, saturated,
unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen;

d) 5 to 50% of one or more compounds selected from triglyceride macrogol
glycerol esters, partial giycerides or fatty acids or macrogol esters of fatty acids in which the
average quantity of reacted ethylene oxide in the synthesis of these substances ranges between
50 to 150 mols and concurrently the ratio between components b) and d) is from 0.1 : 1 to 10
:1;

wherein the above percentages are selected to total 100%;

and wherein upon dilution with water 1:1 by volume the viscosity of the formulation

increases by at least 5 times in comparison to the undiluted composition.

2. A pharmaceutical formulation for oral or topical administration including
a) an effective amount of one or more hydrophobic active ingredients;
b) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids of formula (1)
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CH,OR-CHOR-CH,O-[CH,CHOR-CH,0-],CH,-CHOR-CH,OR (1)

wherein n is an integer from 4 to 13 and R is H or CO.R’ wherein R’ is Cg,, saturated,
unsaturated or hydroxylated alkyl and wherein at least one group R is not hydrogen;
c) 5 to 50% of one or more compounds selected from polyglycerol esters of

fatty acids and/or unsaturated fatty acids of formula (2)
CH,OR-CHOR-CH,0-[CH,CHOR-CH,0},,CH,-CHOR-CH,OR  (2)

wherein n 1s an integer from 0 - 10 and R = H or CO;R" wherein R is C,,, saturated,
unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen;

d) 5 to 50% of one or more compounds selected from triglyceride macrogol
glycerol esters, partial glycerides or fatty acids or macrogol esters of fatty acids in which the
average quantity of reacted ethylene oxide in the synthesis of these substances ranges between
50 to 150 mols and concurrently the ratio between components b) and d) is from 0.1 : 1 to 10
0 1;

wherein the above percentages are selected to total 100%,;

and wherein upon dilution with water 1:1 by volume the viscosity of the formulation

increases by at least 5 times in comparison to the undiluted composition.

3. A pharmaceutical formuiation for oral or topical administration including

a) 0.1 to 30.0 % of one or more hydrophobic active ingredients;

b) 0.1 to 60.0 % of one or more gelators comprising fatty acid esters of
polyglycerol;

c) 0.1 to 60.0 % of one or more gel-creating substances selected from esters of

polyglycerol with fatty acids and/or unsaturated fatty alcohols;

d) 1.0 to 60 % of one or more co-gelator substances selected from:
macrogolglycerol esters of fatty acids, macrogolglycerol esters of vegetable oils,
macrogolesters of fatty acids, mono- and di- macrogolesters of mono-, di- and tri-
acylglycerols.

e) 5.0 to 30 % of one or more C, to C, alcchols;

wherein the above percentages are selected to total 100%;
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and wherein upon dilution with water the formulation forms a dispersion of

polymorphous gel particles having a dimension of 0.2 to 500 pm.

4, A method or pharmaceutical formulation as claimed in any preceding claim,

wherein the ratio of a:cand/ora:eisintheranpge 0.001:1t0 10:1

5. A formulation as claimed in claim 3, wherein component b} is selected from

polyglycerol esters of fatty acids of formula (1)

CH,0R-CHOR-CH,0-[CH,CHOR-CH,0-],CH,-CHOR-CH,0R (1)

wherein n is an integer from 4 to 13 and R is H or CO.R’ wherein R’ is C, ., Saturated,

unsaturated or hydroxylated alkyl and wherein at least one group R is not hydrogen.

6. A formulation as claimed in claim 5, wherein R’ is C|, |, saturated or

unsaturated alkyl.

7. A formulation as claimed in claim 6, wherein R is selected from the group

consisting of oleates, linoleate stearate, linolate, myristate, iaurate and mixtures thereof.

5. A formulation as claimed in claim 7, wherein component b) is selected from:

polyglyceryl-10-esters of fatty acids.

9. A formulation as claimed in claims 3 to 8, wherein component ¢) 15 selected

from polyglycerol esters of fatty acids and/or unsaturated fatty acids of formula (2).

CH,0OR-CHOR-CH,0-{CH,CHOR-CH,0],CH,-CHOR-CH,OR  (2)

wherein n is an integer from O - 10 and R = H or CO.R” wherem R” is C;,, saturated,

unsaturated or hydroxylated alkyl, and wherein while at least one group R is not hydrogen.
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10. A formulation as claimed in claim 9, wherein R” is C,; |, saturated or
unsaturated alkyl.
1L A formulation as claimed in claim 10, wherein R is selected from the group

consisting of oleate, linoleate, stearate, isostearate, linolate, myristate, laurate and mixtures

thereof.

12. A formulation as claimed in any of elaims 2 to 11, wherein component c)

is selected from: polyglyceryl-3-esters of oleic acid.

13. A formulation as ciaimed in any of claims 3 to 12, wherein component d)
is selected from triglyceride macrogol glycerol esters,. partial glycerides. or fatty acids or
macrogol esters of fatty acids in which the average quantity of reacted ethylene oxide in the
synthesis of these substances ranges between 50 to 150 mols and concurrently the ratio

between components b) and d) 1s from 0.1 : 1 t0 10 : 1.

14. A formulation s claimed in claim 9, wherein component d) is macrogol

glycol halogenated castor oil.

15. A formulation as claimed in any of claims 2 to 14, wherein component b)
is selected from: polyglyceryl-10-esters of oleic acid; component c) is selected from
polyglyceryl-3-esters of oleic acid; and component d) 1s macrogol (1760) glycerol

hydrogenated castor oil.

16. A method or formulation as claimed in claim 2, wherein the component a)
is selected from cyclosporins especially cyclosporin A, cyclosporin D or cyclosporin G,

wherein the ratio of componentsa:c-+eis LOOI : 1to 1.5 1.

17. A method or formulation as claimed in any preceding claims, wherein
component a) is selected from taxanes, especially docataxel or paclitaxel, wherein the ratio

between componentsa:¢c+eis 0.001 : 1 to 1.5: 1.
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18. A method or formulation as claimed in any preceding claim, wherein
component a) includes at least one substance selected from the group comprising cyclosporins

and at least one substance selected from the group comprising taxanes.

19. A method or formulation as claimed in any preceding claim, farther
including excipients to modify the physical, chemical, microbial stability, organoleptic or

physical processing properties of the formulation.

20. A pharmaceutical dosage form comprising a gelatin capsule containing a

formulation as claimed in any of claims 2 to 19.
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| REZTBRIARLEGEHHANLEGFE, LoFaisfa
T4 At %

a) H R Foi— A XSRS RLASS

b) 5-50%% —# &K S #sdn, H AKX () BB R HHE,

CH,0R—CHOR—CH.0~ [ CH,CHOR-CH,0-] ,CH,—CHOR-CH,OR (1)
AFnA 413088 EFRATKCO. R, EFR A Coiaf. K
fofe R FmEARIE, BEJA A REREAS

c) 5-50%85 —Fr X, 3 Ai-ad, kAKX Q) RHBRP/ XTIl E
iy 3% o S,

CH,OR-CHOR—CH,0- [CH,CHOR-CH,014CH.~CH.OR  (2)
FFon b o-10 BEHEFR = HXCO. R”, XF R"A Goiode. Kiofe
KREAELR, BEFA A RARZEA;

d) 5-50%45 —F XK £ ALY, XA B BRI EHHE, Y
BRI R R B R L R, R ARk e R B TR
LI &4 50-150 BR, FHE5b)E d)ek#do.1: 1-10: 1;

HAb ER T 5 ESN 100%;

L AHEG AWk, FEHMA 1 1 ARG XXHBEELREEE
¥E e 5 45,

2. —HEORIEHEFLHGEHHMN, H T ads:

a) H M) — AP X S A RAMERLE S

b) 5-50%%) — K % i od, AKX () KB &G RHHE,

CH.OR-CHOR—CH,0~ [ CH,CHOR-CH,0—1,CH,—~CHOR-CHL,OR (1)
EPnb4-138EHEAARAHXCO. R, AP R A Coiaf. F
tofe d B AARE, BEEVH-AREFAE;

c) 5 50%es —# & LS Y, 28X Q) B8R/ X Rt KB
o) I wEs,

CH,OR-CHOR-CI,0- [CH,CHOR—CH,0],CH,-CH,0R  (2)
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Edon A 0-10EHAR=HXC0. R, EF R"A G0, Fiah
KpRABEK, BEVH-ARIELA;

d) 5-50%9 —#F X § Fieodr, A H B B BRI AW
B, laHaEABERIAEHFEGRELGE, L4y Tsh i
RGBT 54 50-150 BR, FHM5 b5 d)agis A 0.1:
1—-10: 1;

Hop bR F SR EFA 100%;

5 AMHBGESHmL, FEHMNA L 1 ARORAFEEERLEE
Y E e 5 42,

3. —HEZuRKXEFLEHHHHAN, Htads:

a)0.1-30.0 % &5—F R $ R ERLES;

b)0. 1-60. 0 %65 —FrX FFrEACALA , 368 Hidh oI5 b5 6L B,

c)0. 1-60. 0 %8 — X B AR BRI R, LIS BA/ R Fiet R

R B 8 R H i B
d)1.0-60 % —FHX SHLKEA, Xa: BERORL_EHH
B, HipmegR LB hE, BEROARLBE, ——. —-f=8

Wik g ——fo - R T BE B,

e) 5.0-30 % #9—FrX ZH C.—C, B,

Hod Lk B S Efh 100%:

B wm M AKHBEETHRRDA0.2-500un 3 HREREEG S
HAk.

4, oW EE—RHERKGFT RGN, AP a:cha/X a: el
“}Hl A 0.001:1-10: 1.

5 AR EEKIGHRN, Adas R aX W) EFEAEHS

CH,OR-CHOR-CI0~ [ CH,CHOR-CH,0- ] ,CH,—CHOR—CH,0R (1)
EFnA4-138FEPRANACO. R, EFPR A Gt K
tafe R AL, BEVYRA—ARRAA.

6. B A EKSOHEHN, LF R H Co PR Kiof stk

3
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7. AHERX 6 GHFHM, K P RADHRE. LHIRRBRE. 2
hmERE, S ERE. ﬂﬁﬁtﬁ“&%ﬁ%ﬁ*%

8 i HEL 7THEN HFTASDRAKEESE Hih-10-85.
9. 4o ALK 3-8 ﬁ’l%' , B PAS )R ARNQ BB/ X FR
el 09 E W Es:

CH,0R-CHOR-CH,0- [ CH,CHOR-CH.0]\CH,~CH,0R  (2)
K nh0-1048HFR =HHKCO R, EF R"A CGiof. Rith
KAk, BEVHA—AREFEZA.
10. dodtMEK 9 HM, HJ RA Conlef X Riefbi k.
11. i REK 10 55 F, HF R:ié]:rh&ﬁ“ I 3oy BB iy S
TR, SRR, ABEEAERS
12. do B AEEK 2-11 Z—8 47, ;i‘:l”fﬂ c) it B AR 6 B Hd -3

13, dw B ARK 312 2 -6 4R, RF44 d)sd b =8t =
BRL AR HhHIRIBRIABHRORELNE, ¥4
A IX L TR FR RS FHEH 50-150 BR, FB4A5 b b
) As A 0.y 1-10: 1.

14. oBHAER I GHA, A P85 DIF TR E KRS,

15. o HER 2-14 Z—@H A, Ldmy b)iﬁﬁi&&iéﬁﬁi’a‘ﬁz
~10-8; A o)A B EHH-3-5; S5 DR AR (1760)
il A4 R AR,

16. deAXHELK 2 95 ERHH, A P45 AR H |, AL
RIHTCE T A KFRHED "’kﬂ?ékﬂ? G, E ¥ a: cte 85 4
1.001:1-1.5: 1.

17. Jon] d4— A T K85 2 RMM, A Pms a)k a¥ER, A
LA EHERXEHAE, EI a: cte 90414 0.001:1-1.5: 1.

18, Jou[dft— A T LG F E XA, EFE5 a)aEsy—#
%A Il AR £V —#E g ‘%#ﬁ%é‘l%ﬁ

19, dmwf F4E— B E- K09 7 ik 3 5 A, B H TR ER NG S
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BT, REBAATH, BE P THFORTA.
20. —HEF B A EEL 2-19 Z —HANG PRI LA,
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AT ORIAILHGERNBEH

AE G R GHAN, KPS RKRERTHAS, Fleb R A0
RInH £ %7}/'}2‘-—:7:}57*( (taxoides) #o ¥ # Ix.

mm EABR-N-FRAERS — K, €2 F 54K (Fibrous) A H.
AEE S Tolypocladium FAF K LMK T4, FHFLE KK
ok KB R THAEERAAL T EARNMGFRIEE L.

FRBAEFREEFDAF-ATHEO L, LER THEORBALA
TR HAERG IR R, ERXBEL, €L ERL L
Je 8 T A B R

EEEBHRAFTRBHEY, TEELTHRABEXITHS. KW
FARTHENEHEARBREGE S LEERFTAERFE RAN.

FAEBE A LRI SRR EHIV-1 AW LR A pH A,
WLAMT#FATE AIDS X5 AIDS A8 X% 648, R B EF £E 045

T %50 5% m e xt A A R X LR F R T AL

FRBESABHANNESTEHARGHABRRE A, —FTHELHS
WhHRZHNPGHESH. KREFTOSEIRESARBALLEF B
WEME R &R T LY

AN, X F WS R REFE AR 250 g/nl, HA ALK AT

BOEFRMAKTFAK 100 48, LB LA E- TR/ KA HHRE
HPIETGAARAEXAFME. ARERAEE L4 log P =2.08- 2.99.

ATHARGEMNANRAI TESALEBARNE, TRAEFHES
SHAE LR, L Tl FiMA BRAFELGERES. s
HAALDGIAFN AL FERGHAL., TEH O RABLLS Y&
GB-A2015339. GB-A-2222770. GB-A-2270842 #» GB-A-2278780 3£ &5
# & Sandimunn”. Sandimunn®-Neoral . Consupren®. Implanta® #n

Imusporin”,
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TR 0 R A B, e R EARAS AR S U
B BRA, KT 3B a 8. WL, 40 GB-A-2228198
il e N

DE-A—4322826 A T —# A TIRKERGHOBRAELRLE, HEas
AR RERHEEANBAEST 109 STRATEEMAMBI L
mEEA, AP =—stdmAEREas.

GB-A-2248615 A F T A A HFIB A& O/F BEA AR %,
MM P B AEOLIER B, — P HHBRERS M RELAN
F @ EPER].

BBAMGENFLE, AREEFELFETH IVE FRAKERpL
HAMEHEIK (G L Anidon, BHHEWBEMNFH 2P RGHHEH,
Capsgel Library, Bornem 1996 5, 15-30 ).

EPEHR_E LS EINELG LR TSk KX &P
. RER RSB T MRy Em A AR BEAH. €N
AW EBHR, ARLAALKEAR (oxitanic) KM EHRIK, L C,k
BB, KRANEHERL T RITEMEHEF R (docetaxel) T H
Th&Ee4 . PEROGRERLTKBAZTIK. HESEEEOLER
EAA Sug/nl, Kmir R &0 LAY, A PEREMREIAR
4%.(0. 3-0. 6 n g/ml).

AR EMRARG AW A LR LKTE e, B4 W098/05309.
FE TR WA S E A OB ETRMS AR A FEHK
W—FREAEHRG -ET-HHBE., BAdd-E+2-FbsER
Bk, M ELEaed, KABRBEAAR THELNE 5 # ka8 64,
WESHFHERLGAH 1200, RETER 1 HFHRY. Xm, o
KB LG AR A ERRE - AR,

RIAEHL, W097/26003 i TR HHEBEAEGAER. BT LR EH
A, P AL @45 i — BB e £ 3% 89 anhydrohexosdimethyl 47
A Hde /B R LEH B, ZPMNFELSA LB R AR SGEAGEB LS
LH 2T A A lipoanino acids, X AHoWITAT S HEHE

7
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TR HREK.

A 2@l A& EHBE. & EP-A-670715 &
EP-A-334777 F, B XAk SRAXTHRBEILSASHRA T HE
BB B, 4 Lachman F ATV H M ¥ @b X", Leak Febiger,
®3k, 1970 %, 463 W AT LKy, #ILE O/W & W/0 B E 9 44k,
EoHETHHEZAH 100-600 K. BATHIERETFHIEANATS
ARG AREXRELRERAHR, K TFoaaET 5 A5E.

B Hf 3, CZ-A-283516 2 T 5 AKAREE Al =T 1 B 3 SR i 69 K, 3%
RARG A5 AR THBRAS. BREEZAEEIFERLETH (H
EP-A-314689 &, EP-A126751), ¥AF&AELEZGA A HHm o4,
THRESAETETHEREAF/XBERELDEED FGHARER
Fe A6, B, ANFTHABEERABREFRAZGAGES, SHEX
WHBMSHE AU RAELE LA,

# B USP23 % TH B £ & B K %/ o) 8 £ (Pharmaceopeial
Forum, 24 &, 3 #i, 1998 F, 6156 1), RAMKMA AN FTHES, ¥
BRKREHHIASHNshrEk TREXRELELHEDARE.
EHREE, EREIMAAEMAFEERELRT TE KA PELET
¥4 A 50 nm BT 6 AT A 5Bk, UAEFR X — B ES 4T T 78,
12 REFEASBIEHROFEHHEs.

A, ARRTERSZEORRARLEAEHRAMNLE G T 3,
AT aESF THRG T E:

a) AR FH—H A S B AR E RS

b) 5-50%4F —Fr & $F44, B X (1) My & &5 5 H b #s,

CH,OR-CHOR—CH,0— [ CH,CHOR—CH,0— 1,CH,~CHOR—CH.OR (1)
L n A 4-1388EFRADKXC. R, XFR A CGuteid. Lo
xpimk, BEVHA—ARIRZEA;

) 5-50%4] — At X & Friadh, 2 g X (2) BBy B fo/ 2 R40F IR B5 &
& SR B,

CH,OR—CHOR-CH,0— [ CH,CHOR-CH,0],CH,-CH,0R  (2)

8
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A n A 0-1098HFR=HKC0. R, £FR"A Ciaf Ko
RERRIE, BESFYA—-AMRAREZEA;

d) 5-50%&y —# & & #HL&4, AWM ZER LA, B ibE
BRGERXEHENEL R, AT EHANAEGRALK
#7-F 324 50-150 B R, #FBMAHb)E )k #H 0.1: 1-10: 1;

FoF EEB 5B 100%;

5 R #mBEaasPint, MERMA L 1 AROABEERALELE
b BE e 5 4%,

E—AHAEMNy, FATRDISHEEN. B44LFREAPTE
AAFI, KERA b)-e) HE L5 H.

B &, AXPRBZoORREFLEGHBAN, LF ek

a) AR E ) —H K RN EEE S

b) 5-50%5 —FP X £ A4S, A K (1) B8 I 809 B H b Ay,

CH,OR—CHOR—CH,0—[ CH,CHOR-CH,0~J\CH,—CHOR-CH.OR (1)
EPn A 4130 EHFRATLHCO.R, HFR A Cuibde., Kinf
EAUER, BEFVHA—ARAEZE;

c) 5-50%# — A X £ Fr it &4, & 8 X (2) s B Ao/ B KR 564 15 Iy &R

o5 5 H AR,

CH,OR-CHOR-CH.0- [ CH,CHOR~CH.0],CH,—CH,0R  (2)
Ad nA0-108EHAR=HXC. R", £F R H Cnlof. Ribf
BB MFA, BEFH—ARERALA;

d) 5-50%45 —# X § FHLed, AR B BE L _8BE, BbH by
A AR B RO 8K, LT REBYFENEFGIRATE
W -F A 50-150 B, FHMA5 b)5 d) e Ah 0.1: 1-10: 1;

Fb bk § 5 E g 100%:

Gk, MERMA 1 1 (AR gXkESSRE
JLE V¥ 5 4,

AERLBHERA LR P MNERNEETIVELSHALH M 6 A
i,
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SAFFHER, vREEASERLGELEE, LRERERA
EhREPEBREALARKGALHAHAE. FAHELA, AEXRHFHERILN
ERe Rk, BAZEREN, BESRFAENAERIFER AR
Bk T RAERBE. A, BEMABAETHRELIHNE M LALA
STHE&AFRRE. LEBZEY, KAPEZERARFELETEAT
P & |

EARM BT, BREFBEETTERAESRATHAEEZBR
IAMERAEREREY. IEBETFTESVBEABARRG & 4H
(perpendicular dimension).

FEABP P, Sl (GEM) T 2 24 JEK A8 7 & Ak B A KA b 6d
BT 67 54K,

BRI S TR 4 (PRO-GEM), TRMAYZHBA L KMERE TH
BRI e,

F AR B ALH] (gelator, 5| RBEALHEF) 55 F 0GP R 5 48
BRTHRBERET. GAGHTALAE LMY, CHLE5RERERS
M, HFRFEKENST T B HBRSHFMA. EPETEH KL
P A MBEHN, HkH, AFIRIREB O Y PERRALSERGHA
2. BEMTETARARYHEEGHS.

AXRHMMEHTRATHELHABEMNFL LS IV AGERYAE
S A, EXT II A 111 B H R R A F.

A—F W, KEXREAREZoRIEFLLHGLHHMN, L ads;

a) 0.1-30%#5 —Fr X % FrEREERM S,

b) 0. 1-60%65—#rX $4040640, @ A BH b G &E,

c) 0. 1-60%e5 —#FX Z A RKHF, &8 EE B fo/ 3 RiEF 08
A B H o B

d)1.0-60 %8 —H X EHHYREBHE, RAKBENSLE
Bl A, B HOR L R, MEEYELBE, . -
oA~ Fe B L R

e) 5—-30%#y — P X % #F C.—C, B ;

10
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A EX w5 100%;

o EHARAKBERETHAK DN 02500 nn ¥ 5B H#
(polymorphous) % # 4k,

BAESHHE, AXPRAAEFHELE2RLEHIAEELFT.

F—AkEE M, a: cF/Ka: e WgFIA 0.001:1-10: 1.

LEFREARBEERRALNRAGL, KALWAHS. At
I bt T AERY, HeWBH. EBIEH. K% 50% A LéET
HKE/ETREESRKE, AXAPHMNETFGFRADA 1-100 1 o,
#ik 5-20un. EFTELA KD FHE 10nm K FXF 4 20-50 um 8 45
ﬁ%u

BRASTHEALARMN, FlepstF iR RES. RATS
ﬂ\%iﬁﬁﬁﬁmpTwmaﬁﬁﬂ SERFERR T A, 24 5E
T Zd I F B e 25 200 nm 69 H 5.

BEFHlmkEMNAR FORKILTAASEY, £ BhEPTH KR
b BT RBAG A THRELN $HHET.

AL G MM Al T 5 AAHFGESHML, EH M
M# 1 : 5-1: 1: 100 (4844 KM kb EE, TEAETFHE
# 0. 2-500 pm 89 AR, % SRR EP A B AL (GEM).

% LT A 55 4 (PRO-GEM) T A B3k 45 4 1 X & % 0 & M & 4o X
R H XL,

M4 a) LG T RPN SN E S A ARG EHEER

. BBEAERHHNF %% XA 2 Fe 4 BIKKEHH . L
ﬂt% g FERMEG. R ELFLEAFHN. BwBEERHSYIE.
Ak e 305 "151’1551»1__6‘31&?' E§ * antiflogistics PéfA 4.

i&%# |y SR AL A, A N-F ALY 11 Rk, AR AR
MRE, LAEEFRBFT(FHREEAXEKLE LT L. (Wal*- 3%
(I Z G A Mellel 3R . LTRAFLAFHHITE L,

4w [3’ ketoMBmt]'-[Vall™ 3RF08 &. KRB & # 2tk 0 &4 4 AF 65 3
FAF. EALZBHBR T, HENESHAE LT EDHIGFRIOH £, LT

11
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FAEMESEHREA, Wbt KEEEFR LG KFAE(EHE
% . tacrolimus) A E4T4 4.

MBI FLEFROIEEER, KA EBRH R EHE,

ETALBHL AR ETRASAA: RAGFEH. FEF. AR
F.oWErtE AFTHE. AXPASHTESA 30% HEHRASL.

BN Es b))k AEAX (D) BHENRE MES:

CH.OR—CHOR—CH.0~ [ CH,.CHOR—CH,0— | \CH,—CHOR—CH,OR (1)
AP nAH4-13@EHFRAIUKXCO. R, HPFRACoiEP. R

AR AR, BEVA—-ARFEA.

B D)RAATFRAKERERORH HERE, #HE) HBA
&7 10.

—f%, RAMBGRBENSEHHEAA-XTLEUAERN, R3E
ARE WA R B, THEES BB &E. FHEdW
PRI AL LKA KR, FARAAESUREARMEN T, ULBAF

T 10 R HME A FAMW. ULBAEAKRT 10 BH B T HY. €5

45 b) eLiE:

£ #F (INCI)
RHd-6-—— AHERE 6 14.5
BEHih-10— A s 85 10 15.5
BHh-10-— 2 B K 10 14.0
B b -10 — 58 f5 AR RS 10 12.0
B -10-———ih B A 10 11.0
R i —10- =7 52 i5 BR 5 10 10.0
B H&-6-— 5 BE K 6 11.0
B H -8 — i B B 8 11.0
- 10- 0 & B 10 12.0

L R H T B Nikko #6522 8] 45 NIKKOL®, Durkee £ d% 2\ 3] #

12
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SANTONE*#= Th. Goldschmidt %3] #) TSOLAN’#, Abitec 4] # CAPROL®.
TERH IR IELSH LEFFEGRSH B AMEFEpELMY
Aoy e,

iiiﬂﬂﬁﬁﬁléﬁ%’dnda BE4H 4 b) Ao o) K44 F ik ob B A7 o

RG B 6, RGELE4¥=10 ppn; KHKEF=2%: B &84H
R RSGEE= 2% (&uﬁﬂa&ﬁhv’rﬁ) mEEEka= 1%

B AL b) ik B Contofo. RAGFe R 2RI B B 65 B H i B,
HPRBEEBts SR, AHRE. HBE. BIEEBE. TH8ER
T B B (linolate). KR EH Cp oI, BA R Cuw A IEE.
WERES. AHME. EHMEFERES. LCTRAALRSY. B4R
AhEBEXLERSY

EF N=1 éﬁ_tl;ﬁé‘aéﬁ:a#iehﬁaé‘é%ﬂ]iii\ K E T RRE T4
7.

IS )R A X Q) BEBRA/ R ARiop b EGEH b

CH,OR—CHOR-CH,0- [CH,CHOR-CH.0],CH.—~CH,0R  (2)
EdnA0-10 58HFR=HKC. R, XF R Y CGulbd. Kih
REXURE, BEVH-AREXEZE

My )REABEEF/ IR, BE&EPRE. Kit8s o
6 HLB A48T 9. A5 ¢) i

4 #x (INCT) Wi PN HLB {&
B -3 — b B By 3 6.5
B H i —6— it B A 6 8.5
BH b -10-v9 i B BS 10 6.2
B H 10—t i B B 10 3.5
RAH -2 — A B P 2 5.0
FH - 10— 7% A S B B 10 3.5

13
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L BH BT H A Nikko 4565 NIKKOL®; & Abitec 23]
CAPROL”,

AK R o) ik e iE R BRI IT, Tk 8 BB B A/ B R Fo e
A, AHER Cop RAOKHBENHETHE. KARXRAFESUTREAFEY
TR EE (O A AH-1-8):

o $=268,49; Ik F=1,458-1,460; E{E<l; FHAH= 205-215;
= 85-95.

LIS c) kB Colede, REPHEBAUKBEAEYH
B, RAYEHELHIERES AERE. HRE BEEE EHER

Bife BB EE. REAAESD Cow. FHAEHN Co B, OLIEAHME. W&
Bife 2 EME. LT RMALRSY. RARYHEBE.

AP N =8¢ LEBMBHH-10-BNET, LAETHRAEDLH
#,

WM REAAS DR EARL B HE, O CGuiei.
RAVCIRB B R L B b B,

AREHEA B LAY HH e ALK S E RS, T4
HEXRGE., RAAFEMNIRALEAEERED Y HE, TCEHT
R LA, LRARAERESREGHRATHEERE A +o+n+
x +y + Z)AHLBAA, TR RATERE.

(1+m+n+x+y+z) HLB 14

¥ O B3 (1540) % ki H b 85 35 12-14
¥ OB (1760) &b & b Hid 40 12. 5-16
4

R G2 (2200) A 4G 3 A H b 50 13.5
B

B L =8 (2640) 840 & Fob H b 60 14. 5

5
¥ LB (3520) 8.4 & ki 80 15

14
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A

B 7, B (4400) 240 B AR E 100 16. 5

B

B 7B (2640) A=k B 60 15

BB (2640) £ K ihHh e 60 15
b M 6 5 e L AR

B <2: BAK= 40-60; BE< 1x; E40{fi= 40-70; 5K F 3%;
(x— £ T8} (1540) EAdH i E= 28-32).

LW A TR B4 Cremophor®. Nikkol®. Simulsol®. Mapeg®.
Crovol®,

CHRERR—. - FoBHld—F - RL_BERGY, b
Gelucire®, A2 Gelucire® 50/13 #0 44/14, Hik it R34

BEAEC 2,00; 24b4i= 65-95; BL{E<2; BAK=36-56; T AALIE< 6;
B R<80 ppm; #H & HEC 3,00 %.

®E RS DG LR ARBBEMEL B, #leEl
B (660)-12-AHAEERE, L/ LA Solutol®HS 15, HEMHECL; &
7K2<0. 5%; L4t{E= 53 -63 o X H= 90-110.

MEeHhPms NMATREN 1-60 %, 4LikA 550 $fgibikh
15-50%F fr kit 4 15-40 %.

My e)it 8 C-CHNE, KADHRIFAGLE, Lgiol
F1 b B o T 5 85 (buterol) 5t M3k, ST XA RAY. BIFH#EM rEik
AAF 28X 2-F A-1-7 8.

EATAZLRAGHA LRGN O SRAGHmthi
M (Bl A, RASRHNLLFTS. RASTE). REHE # 4

ké&&;&{aiﬁ%%éﬁﬁr“ﬂﬁ%)&%Eﬁal&ﬁ(ﬂ&n%&ﬁ% 5)ﬁ

3 % polycarbophile :}-ﬁi%é‘] %ﬂ(ﬂxﬁi

CERTRENGALY, AHFIELET LYRABHAKEARETS

15
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KA BN EE, MEASRETIRAFTANBROET. #AS
R ESEAWANAELS LA EHEAL AP EEh TRAARNER
AR HRESH, THARSBTRESAY. HFERELTERKN,
A Bt THERERES IOEEALTE, TRAERSBGRAH
AL B

HATARE, B 5 AL — 0 6y FEROT R

B 1 4 W098/05309 ##ik &y BT N ;

B 2 KK\ BB R

B 3A%EN 6 THIEAFNLEREHLE Fo

K 4-8 A RS L Au ke BB R

FHb] 1
% o R AE I ARG A R

FHAT TiEas.

a) HRIEEEA 3600 g
b) RHd-10-— 8y 7200 g
c) B 7200 g
d) R B (760) A ERBHHE 14400 g
e) Z.B% 4000 g
f)  D-a-4FEH 180 g

g a). e)fec)Bs. REBVYLEEHRAHSER. K5, WA
A b). e L RHMN. T2, THHEAKT, AiLE$4 0.2-5.0
Hm 9IEKEE GVHP Millipore), ¥ HFERTERRELETR Y. #1
B, TAEWHARTHEREARA LAELET S 50 nl #9.

LA 2

16
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MKW 0 FTHRAKKE
AT T,
a)  EHRTLEE A 50.0 mg
b) B HW-10-—ihEE 100. 0 mg
c) W id-3-— A Y 15.0 mg
d) R B (2640) AL HHE  140.0 ng

e) LA 80.0 mg

egksedl 1k, WERMVEKREAALY, KREHEN “BEO(WmKITO
)7 BRI ET.

FAH] 3
ZORERAEIRIOEFTER

KB T FR4Asy.

a) HIH F 5.00 g

b) R (10) kRS 9.50 g

c)  EHid(3) BB 15.50 g

d)  POE (40) &1t % sk i 14. 00 g
(R L =-BF (1760) &1L % Ak b 85 )

e) FK T 8F 6.00 g

¥l 1 Fik, WHHSRE, YIEERMHYER, TESEANR
ATEAETH 50 ml #F, REMF 100 ng/nl & 0 JRE .

&R 4

I

17
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RKAT FHEAS.

a) HEHFE 100, 00mg
b) KHHO0)H®E 210, 00mg
c) RH W (3) BB A 350, 00mg
d) POE (40) 24L& Ak 315, 00mg
e) LB 135, 00mg

Eapl 1 i, HERPURRERAY. BRASSAK. Hk. Wl
AR FNk, HEUBRKE. BiER, AZERN, REFAFTEHAS
100 mg i} &8 K 4 /.

54 5
K @ 20 5 KRR £

AT FTHASL,

a) RFHE A 100. Omg
b) RHb-6— A H&KE 120. Omg
c)  BHB-10-vhEEE 410. 0 mg
d) Gelucire 50/13 300. Omg
e) LB 170. Omg

¥IES 1k FERVRKREALY. BAApTERSRA
FEALERTH 20 FAEMEET. AAHHIER O ERELEERR
KFHAT. KRAARER GRS, AFaskaf.

LA 6
3 & HPMC A% % (Shionogi Qualicaps)

18
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KT AR

a) IR EE A 25. Omg
b)  RHEM-10-LERE 50. Omg
c) B H - 10— KA R B2 B 70.0 mg
d) B LB (2640) F 4= H i A% 75. Omg
e) 7. B% 30. Omg

¥Ma a), e)fob)Bs. BE5HR#AF 40-50CHHLEHY a)iF
M. RERASAS ). REMANEAS ). REWELERE. HETEY
BER TR 60C. ERAAS LAEM. HLE, ARMERLE X
A 3 558 8A IE iR & (#l4e Syntapharm 28] $84%) &,

FRp] 7
RIRLEY

A 1: 200 & K) ik, #E W098/05309 ks 1 A A K #H &3
| 8Tk, T 265 CTF, BRELELAESE (IKA HS-B20)
SR 10 24, REA XS BHEE COHU BAMME s HARBA. B
LUCTA™ (Laboratory mig 28] ) M4 4B A . B 1 %4 W098/05309 LA
PAMAGRHB L. B 2 AW HFRSEH TR GBS 53R
h4-3. 9

xwb] 8
A SRATRE WS M & b eh LW R A B R4S
¥t 1 e E e AL T B Neora® o RIR LA, 16 A4 A
i) 92 36.45) 48 AP o Neora® a JRIR 453 4 L.363 #= 1,352,
KON FE X34, 5 X beagle K4 # %4 TF 100 mg 9 L7250 8 £,
REHITHDFE., KEH 9-15 kg ¥9 12-36 A& 4K XL 300 g/
RogtreEkidn, WM AadtR 24 18I HELTHX S, TF

19
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0. 1. 2. 3. 5. 8. 12 #» 24 /ut, MAHHREAE R, hIRALS
BT AT, FRAEART, HESERARLEEIH. B 3 A
FREE A TR EAFETHENARELELR. HERFE
WER, 5THELES 100 nn 97 SRk, AAREETHAF
MERA 0.2-500 pm F-HIBET S B SR LT RS B A4 A A
EAR S 5.

o34 9
AR ENESVRRESHEEY:
BT FXamsy.

a) EXE 78. 75mg
b) EHW-10-—-ih 8 & 205. 00mg
c) BHH-3I-—HEBE 129. 50 mg
c) AR 205. 00mg
d) KT8 (1760) AL A HHE  302.00 mg
e) A 129. 50 mg
L34 10
SR RS S
KAT THEAS.

a) ‘FHE 78. 75mg
a) [3 ketoMBmt]'-[val]® —3RF&E % 52.50 mg
b) EHH-10-— k& 187. 50mg
c) A 187. 50mg
c) FRHB-3-—HEES 112. 50mg

d) RTZBE(1760) EALEASHBE  302.00 mg
e) B 129. 50 mg
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Lrp 11
SHEERTRAREENGALY:
FAT THEAS.

a) A 20. 00mg

b) XHH-10-—— B K 205. 00mg
c) BHH-3-—hRE 129. 50 mg
c) W 205. 00ng
d) RT-E760) AL BmEHHHE  302.00 mg
e) LB 129. 50 mg

grp] 12-17
AL AT AREH AL L, EHE S AR g

B 1.

& 1
[ _ ]
kiﬁﬁ%%%&% A B C, C, D E

10 0.0 {19.0 |19.0 12. 0 u8. W12.0

¥ 1100 1230  [19.0 15. 0 28. 5.0
12 !10_0 130 [19.0 8.0 28. 20.0
13 0.1 ls.0 |99 15.0  |50. 10.0
L;q 100 |37.0  |19.0 12.0 10. 12. 0
: L5 10.0 1.0 19.0 30.0 28. 112.0
16 0.1 2101 | - 34. 7 31. Euyo
[17 300 110.0 |15.0 6.0 22. i7/0 |

A 10-17 XA T AT Rt
A IRFLHEE A

21
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B ~EBHm-10-— & (— 5 —dREReY)
C kB

C, —FHih-3——hERE

D -B L5 (1760) AL R A H i E

E -Z.8

£ 54 18
A MARAEFBERELSH 6
R I2AEEER R, bEBAH 100 ng FRIHE 6 HHH A (R
A A-GEM101 %)% B-GEM304) &9 A A A B. T %K 4 100 ng 24
1-150 um Neora®™ - H AWK M C. REIHFHAGLH L%,
*E B 5 A AT AR AR R4
BRERTXFITHRGLE Z5H GEM (BFEH).

LA FNEESA A ASY:
) ) A-GEM 101 :

a) HIHEA 1020 g
b) HRHM-10-—HERES 2040 g
c) EHd-3-—hEE 3380 g
d) BB (1760) S AEHHE 3000 g
e) B 1300 g

# 7 B-GEM 304:

a) HIBEEA 1020 g
b) B H-10——id B A5 2630 g
c) EH®-3-—h A 1580 g
¢y WA 1105 g
d) ¥ 8B (1760) SACE ARHHWES 2450 g
e) 7B 1300 g

22
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oA
F Jl Mastersizer Micro, 2. 18 & (Malvern AL E 2> 5] ) 1F A& F &7 # &9
CEM B M BEE S A . MBH A GEMIOD A4 B (304 MEE S H E5

Bedperh, AN ARELIBGARKEN 92.05um (36.23um).

I HhERBHEFTE

RIEFAAFTHAEGEN S AP EALFE, A 12/ MERG G
HERE, S84 1845 FhhE +10% NGBS, TELKS
T, MR ALToRENSEHFAGHPEBEY. B-HEHE
200mg BRFEH E (BA 100 mg 9 E). A FPHRSFME T H 7T X,
FEF—KIEA, 55 TLEW, AL HEGF 20. 40, 60 24HF 1.5,
2. 2.5. 3. 4. 5. 6. ,8. 12. 24 I ERE 14 M. BAEISHL
it A ey S A

M AT B R A S BB A EDTA &9 #AE (Sarstedt Monovettes)
T. LRFEEEREAK(-20T).

FAEBHBLESHMERBE R L 0EKE. AUC, - 7 Coy TLH
R R EARFEAMBEE. AUChu. Tews T W —REF,

AL RALS-Yy oy R/ By R 3, &R AER £ 947 TopFit 2.0, 3t
FhfE—AMRES HH F R,

MBIAF R R - B 3, TAHEED Cufo T ok E-oH
Wy R0 K S SR AT R - R R N R, TR B R F 2 (kel).
B E G TR e 2 R RGBTk () HATEABE B R R, TR
o 25 3 B ) o 2K T @ AR (AUCe-. ). #OR R vAI Bk 5 S 3 8| sh R
F| LR &5 @#2 (AUC, o, AUCq ).
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B FRE TR

ER -8 I (v Tuns o AUC(o-n) AUC o 1nny

B (h] [h] Ing/ml] [ng*h/mi ] [ngxh/ml]
1
#]4 A
H Y 6. 24 1.33 1372. 69 4631. 75 4861. 85
A E 1.3 0.33 351. 28 1204. 56 1241. 87
ST 6.12 1.3 1329. 84 4483. 35 4712. 35
| FAME 4. 06 1 908. 1 2635. 32 2873.57
]ﬁii:ﬁi 8. 24 2 1930. 3 6432. 76 6684. 33
|
!mﬁu B
| #FHE | 641 1.5 1196. 49 4430. 33 4696. 56
{iiniﬂ%éé 1.3 0. 48 308. 26 1032. 91 1143.13 |
JUAT # 1R 6. 29 1. 43 1161. 84 4326. 15 4576. 94
AR 4.21 1 851. 8 3130. 66 3254. 08
EXAR 8.93 2.5 1785 6206. 13 6643. 15
LR,
i
FE Mk 6. 13 1.33 1358. 95 4647.01 4887. 55
ArfdeZ | 1.32 | 0.33 380. 35 1358.41 1430.5
| AT 1R 5.99 .3 1307. 19 4472. 08 4705.55 |
Iﬁid‘ﬁi 3.92 | 820. 7 2953. 47 3028. 58 |
KR 7.87 2 1805. 3 7330. 08 7686. 89
EH#H 19
T E R 655 %

AEXRARNMPBETREFRABEAET. UTAGHERFTH
R T ok, B Ede FaH 5.
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sPgd] 18 A H A P BHATLEY. RARAIEEAPAMFR
PRF YA, THEBEX D EAAE AR T £ £ Mastersizer
Micro: %#4] 18). JA Mastersizer Micro M EMH AR SR RS ER Y
we, AAFIBARLESHSAE TASFRRETEL T LEHRE
.

VAT R R AT T RS

MM C

a) RFLEE A 9.5 %
b) B -10-— i B B 40.0 %
c) BH -3 A R A 10.0 %
d) RLBE(1760) AL M HHE 28.0 %
e) iBE 12.5 %
7D

a) HFEBE A 10. 0%
b) EHa-10-— A H KB 10.0 %
c) EH#-3-HEE 40.0 %
d) FLB(1760) AL E A H WA 28.0 %
e) LEE 12.0 %
#1570 E

a) HICHEA 10. 0%
b) EBHW-10-— A HEE 27.0 %
c) ¥ H -3 ih R 31.0 %

d) BB (1760) AL E R A HE 20.0 %
e) L& 19.0 %
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L 20
1 R AR A0 L SR A

AL MAEPESKXKMERBEBE A ERE . 454 T 5
BHANFEEHFEARGEWHRAEREFTELG. KRN E-H) 18
Fo 19 940 G-t AT T #6E REBR 45,

Tz &4 F (i E=30C, spindle SC4-27, X &K & & &
Brookfield TC 500, Rheocalc 2/, 1. 3#&), X M 7€ 345 & 31 Brookfield
DV-TI1, #TARMEHEAT FHE. |

RAAEHE, MEBRERMGES. F—HSHA 1 1 K84
A, FRL/THHEATBAIWHBHSGOLE. HAHRBHR
M AR HRA. ARBHES LA L CHER) AARRIE. THAR Tk
Ffra s, ERLTA:

B W= 170 W e mEA S
A FBERE) ] YaH (N/m) #E (mPa -s)

T%J%QA (R AHE) 0.34 4__{J 200
! -

' 2300

A B AR 3.91
‘_ PR C (FHH) 6. 97
i

4100
CHA D (R | 17.2 10100
WM R B .53 900

WA LA E AR AR KRB RERE, EHAEE Y
¥iw 5 A&, EAPHEE G, I AMGEESAARBE A, JFEL
UE-S=EXELNED: W
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