TRANSDERVAL PHARMACEUTI CAL  FORMULATI ONS Technical field of the invention
The present invention relates to sem solid transdermal pharmaceutica
preparations, which conprise coated particles of the active ingredient

di spersed in a gel- or cream base and nethod for preparation thereof. Mre
particularly, the invention is related to fornulations intended for
transdernmal use, wherein the active ingredient is coated by volatile
silicones (siloxanes) and the thus obtained suspension is dispersed in gel
or cream vehicle base. Physical, chem cal and mcrobiological stability of
the transdermal fornulations according to the present invention are

excel l ent, manufactu | e operations and
by sel ecting appropnMﬁhﬁ@f‘éﬁ* @Mﬁ&@ﬁ(gﬁg}éﬁor coating the
active ingredient, it has been uce transder mal
preparations for topical, IocaIIja@ii_g/tgﬁé:ér&cl@@gi Techni cal background of
the invention Due to excellent chem cal inertness, resistance against
heating and cooling, conpatibility with biological systens as well as

excel | ent nechani cal proper Te@ﬁnféﬁ?ﬁ@ﬂi 56t ”inwgtiﬁﬂem cal structure, the
application area of the silicones (also referred to as siloxanes, silanes
or polysiloxanes) is especially wide. Silicones can contain a |linear
The present invention relates to semisolid transdermal
pharmaceutical preparations, which comprise coated particles of the
active ingredient dispersed in a gel- or cream base and method for
preparation thereof. More particularly, the invention is related to
formulations intended for transdermal use, wherein the active ingredient
is coated by volatile silicones (siloxanes) and the thus obtained
suspension is dispersed in gel or cream vehicle base. Physical, chemical
and microbiological stability of the transdermal formulations according to
the present invention are excellent, manufacture thereof can be carried
out by simple operations and by selecting appropriate volatile silicone

constituents for coating the active ingredient, it has been possible to

produce transdermal preparations for topical, local or systemic use.

Technical background of the invention

Due to excellent chemical inertness, resistance against heating

and cooling, compatibility with biological systems as well as excellent



pol ysi | oxane chain (e.g. silicone oils, chauchuks), cyclic or branched
chain (e.g. silicone resins) or of reticular structure having a nol ecul ar
wei ght up to 700.000 daltons. Siloxanes are usually applied in the
pharmaceutical industry as silicone oils of different viscosity. The

boi ling point and viscosity of the silicone oils are principally

determ ned by their degree of polynerization. Silicone derivatives having
| ower degree of polynerization are free flowing, volatile liquids. The
boi ling point and viscosity are increasing with increasing degree of

pol ynmeri zation. Above a critical degree of polynerization or by the
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weight up to 700.000 daltons. Siloxanes are usually applied in the

pharmaceutical industry as silicone oils of different viscosity.

The boiling point and viscosity of the silicone oils are principally
determined by their degree of polymerization. Silicone derivatives having
lower degree of polymerization are free flowing, volatile liquids. The
boiling point and viscosity are increasing with increasing degree of
polymerization. Above a critical degree of polymerization or by the
formation of reticular structure due to cross-binding, the silicones are
presented as semisolid or solid elastic materials, e.g. silicone caoutchoucs

and silicone gums.

Polysiloxanes are principally produced by hydrolysis of partially
alkyl-substituted halogen-silanes or mixtures thereof. For example,
according to  European Patent No. 980885, mixture of
trimethylchlorosilane and dimethyl-dichlorosilane are hydrolized in the

presence of aqueous hydrochloric acid solution, thereby obtaining



The introduction of silicones in the nedicine was del ayed by the fact that
t he production of these conpounds was especially costly and conplicated in
the quality necessary for the purposes of the nedicine. For exanple,
silicone oils intended for the use in the ophtal nology were often found to
contain nononers or oligoners, which degraded the suitability of the oi

for the intended purpose and were found to be potentially harnful to the
health. Silicone polynmers are used in the nedicine for the purpose of

medi cat ed and surgical inplants, prostheses and in nmedical devices..

H gh- voIatiIity silicones belong to the group of silicone oils. Under the

expressi on. Ol AkaLd Gi1RbhE CONTTAr AIEANLL HBRR T conmfidhs aputsed as

pharnaceutlca aUX|I|ary a are avaporated fromt uman skin
wi thin | ess thafoghttohiours and do not | eave any residue thereafter. Such
vol atile silicones can be produced in the quality suitable for the

manuf acture of nedi canents. The use of silicones of various degree of

pol yneri zation for formul ation. of cosnetic and phar
preparations as welqthea@1 tiqquciignr of sHiconst ?ﬁlﬁ%@@ﬁ@m%‘”ﬁﬁé ﬁ?% ﬁﬁe state
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been used as QAhIRLEAThShOGuality necessary for the purposes of the medicine. For

example, silicone oils intended for the use in the ophtalmology were

often found to contain monomers or oligomers, which degraded the

suitability of the oil for the intended purpose and were found to be

potentially harmful to the health. Silicone polymers are used in the

medicine for the purpose of medicated and surgical implants, prostheses

and in medical devices..

High-volatility silicones belong to the group of silicone oils.
Under the expression of ,,volatile silicone” are meant those silicone oils
used as pharmaceutical auxiliary agents, which are avaporated from the
human skin within less than six hours and do not leave any residue
thereafter. Such volatile silicones can be produced in the quality suitable

for the manufacture of medicaments.

The use of silicones of various degree of polymerization for the
formulation of cosmetic and pharmaceutical preparations as well as in

nutrient formulations is known from the state of the art. Silicone oils and



stabilizers in the state of the art. Volatile silicones are used according
to the state of the art for dispersing partially mscible |iquids or
solids in a continous liquid phase in cosnetic or pharmaceutical enul sions
or suspensions.. The fornulations of European Patent No. 639372 are
cosnetic or pharmaceutical aerosols, wherein hexanethyl disiloxane is used
as dispersing agent for the honpbgeni zation of the active ingredient,

ti xotropic auxiliary agent and solid vehicle, e.g. talc. The use of sone
vol atile silicones as vehicle in cosnetic preparations has been discl osed
i n European Patent Application No. 1472263. British Patent No. 2064363

di scl oses a |i,gul hi i I i e e i t he
penetration ichwcg%%&u%gg%%%?%égﬁ%p \f%%}gra%rﬁ % El&sﬁyﬁfegoﬁﬁ‘p?i@@:c% wat er, a
vol atil e silifianératidg aneenulisid yiliogne agiettavs dleestusdd fas alismngatthoxyl at ed
fatty acid or an ethoxylated sorbitane ester. A simlar preparation

cont ai ni ng vistamiizerpimtheptiaterpddeutitcal |y active ingredi ent has been
disclosed in International Patent Application 4 W?2005053666 wherein an
addi tional non-vol atile hydrocarbon or ester is used as conponent of the
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dispersing partially miscible liquids or solids in a continous liquid phase
in cosmetic or pharmaceutical emulsions or suspensions.. The
formulations of FEuropean Patent No. 639372 are cosmetic or
pharmaceutical aerosols, wherein hexamethyldisiloxane is used as
dispersing agent for the homogenization of the active ingredient,

tixotropic auxiliary agent and solid vehicle, e.g. talc.

The use of some volatile silicones as vehicle in cosmetic
preparations has been disclosed in European Patent Application No.

1472263.

British Patent No. 2064363 discloses a liquid vehicle system
which is suitable for enhancing the penetration into the upper epidermis
layer of the skin comprising water, a volatile silicone and an emulsifying
agent selected from an ethoxylated fatty acid or an ethoxylated sorbitane
ester. A similar preparation containing vitamine D as pharmaceutically

active ingredient has been disclosed in International Patent Application



discloses a liquid formul ati on presented as an enul sion, which conprises

an active ingredient, a penetration enhancing agent, a penetration
nodul ati ng agent, and volatile vehicle. Arong penetrati on enhancing

agents, benzyl al eohol, anong penetration nodul ating agents vol atile
silicones are nentioned. The vehicle is a m xture of short-chain al cohols.
The preparation is suitable for adm ni stering pharnaceutically active

i ngredients intended for system c effect. The drawback of |iquid
pharmaceutical preparations resides in the fact that due to the liquid
state, the period of application and the applied dose is poorly repeatable

and_repr oduchpteooTuse e RLARAAG RN Son MR IESeROURGR dLhap per of

of applicationis s can reconmended for to or |l oca

appl i cati ons i{ @segl assddriportent 0$ the vehisleul ar system bel ow the skin and in
the vicinity of the application area) only. Volatile silicones are rarely
used is sem solid pharnmaceutical preparations. European Patent No. 410099

active inoredient | tAshed ¢ Sieauyenfor St bhoeRee e SRIOEHD consi st s
oct amet hyl oy eruraey offug hth G BrEEER IR hunisian highgogprises
hexamet hyl - diasi lao%d@€in@Fedlbit Uf €Benctration enhancing agent, a penetration
modulating agent, and volatile vehicle. Among penetration enhancing
agents, benzylalcohol, among penetration modulating agents volatile
silicones are mentioned. The vehicle is a mixture of short-chain alcohols.

The preparation is suitable for administering pharmaceutically active

ingredients intended for systemic effect.

The drawback of liquid pharmaceutical preparations resides in
the fact that due to the liquid state, the period of application and the
applied dose is poorly repeatable and reproducible. Thus, such
preparations, even in cases when the period of application is short, can be
recommended for topical or local applications (e.g. skin, mucosa,
muscular system below the skin and in the vicinity of the application

area) only.

Volatile silicones are rarely used is semisolid pharmaceutical
preparations. European Patent No. 410099 discloses water-free

antibacterial gels for topical use, wherein the active ingredient is a



t hereof, a polyner selected fromacryl ates, vinylacetate or polyethyl ene
honmopol imers as gelling and filmform ng agent and an ester-type softener.
Eur opean Patent No. 980 885 di scl oses cosnetic preparations containing the
cosnetic ingredients dispersed in a gel conprising a volatile silicone

di spersing agent, a non-volatile paraffin, water and hydroxypropynethyl cel
| ui ose. European Patent No. 998 943 discl oses an essentially water-free
gel formul ation consisting of octanethyl eyel otetrasil oxane,

deeanet hyl cyel opent asi | oxane, hexanet hyl di sil oxane or m xtures thereof,
vitam ne E and hydrogenated castor oil. United States Patents No. US

4,355, 046 anqsﬂ%fehﬁéﬁan@g?o%gaﬁ&'t RAS&chiige ‘d%ﬁ iof ey @;ﬁ&%@k@eh%@ne

oct anet hyl tri Xxane an canet yI penta3| oxane or t he "honbgeneous

di stribution mafxtddee Ccosqpddted pr epaf@ihi on on obhendkikysletdtagtdoxmdubl i shed
I nternational Patent Application No. W2009007764 disclose a transdernal
fornul ation \/dephrnﬁthyﬂwéwpemm]praan@noxanbbxamecﬁbylacﬂlrselmanet yOI‘comxélﬂIﬂB ng
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softener.

European Patent No. 980 885 discloses cosmetic preparations
containing the cosmetic ingredients dispersed in a gel comprising a
volatile silicone dispersing agent, a non-volatile paraffin, water and

hydroxypropymethylcellulose.

European Patent No. 998 943 discloses an essentially water-free
gel  formulation  consisting  of  octamethylcyclotetrasiloxane,
decamethylcyclopentasiloxane, hexamethyldisiloxane or  mixtures

thereof, vitamine E and hydrogenated castor oil.

United States Patents No. US 4,355,046 and US 5,336,692
disclose the use of hexamethyldisiloxane, octamethyltrisiloxane and
decamethylpentasiloxane for the homogeneous distribution of the

cosmetic preparation on the skin surface.



suspensi on of particles of the active ingredient in volatile silicones,
said suspension being dispersed in a gel or cream base. There is a need
for nethods of admi nistration for pharmaceutically active ingredients

whi ch is non-invasive and can be used in those cases where ingestion of a
tablet is difficult, e.g. in the case of elderly people or infants.

Met hods of adm nistration bypassing the enteric route are also desirable
for those pharmaceutically active ingredients which are prone to

nmet abolismat the place of absorption in the enteric system or undergo
extensive first-pass nmetabolism According to the state of the art, there

are no known phar eutical farnu Lons.in.:the fQrm-. | creans
or gels containi rfgl%gls@%(i g?{er‘éé%k%a} i%‘ﬁ? o‘?\p 1%*][{8%%%‘ &%%6@(@825%5 whi ch
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the fact thatbivheilebiltgntomiingy peeilole, Pirokh@ngcickexitng) ebligoten,n t he

bl ood plasma i s steady. Furthernore, the transdernal nethod of application
net hod i s suidigbfenarsodivme or perassive.i cdetringfzods thilomarelgr switonidazolbo t he
body which are.absorbin oorly fromthe enteric system irrjitating,
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t hat patches or creans
suspension being dispersed in a gel or cream base.

There is a need for methods of administration for pharmaceutically
active ingredients which is non-invasive and can be used in those cases
where ingestion of a tablet is difficult, e.g. in the case of elderly people or
infants. Methods of administration bypassing the enteric route are also
desirable for those pharmaceutically active ingredients which are prone to
metabolism at the place of absorption in the enteric system or undergo

extensive first-pass metabolism.

According to the state of the art, there are no known
pharmaceutical formulations in the form of transdermal creams or gels
containing a volatile silicone or mixture of such compounds which

provides for the systemic effect of the active ingredient.

The advantage of the transdermal application route for achieving

systemic effect resides in the fact that the concentration profile of the



irritation, alterations of the skin and in sone cases, their renoval may be
difficult or may not be renoved fromthe application area in full. The

di sadvantage of |ipophilic creanms known fromthe prior art resides in the
fact that the absorption of the active ingredient is poor and sl ow,
because due to the distribution of the lipophilic vehicle and the outer

| ayer of the skin, the greatest part of the active ingredient remains in

t he constant-vol une vehicle. Hydrophilic gel fornulations containing the
active ingredient in suspended state are known fromthe state of the art.
Al t hough the absorption fromsuch fornulations is in nost cases

sufficient. Uhese AEABRANHONS AR ORELOPUSIAR! FARRRIGAL, ahberati ons

during storage |nc din econpositio the actlve I ngredi ent,

degradation Qfarishamathétabdaif applivetian metod Resulablafoatthomtantheabhen

m crobi ol ogi cal contam nation occurs. Such processes di mnish the
stability andfsiséive ingfegliends lmtheihprb@dar\ahlcbrﬁreﬁwqﬁ@ﬂﬁﬁ ipRer mafrometbm rerrent
for transdernmal pharmaceutical fornul ations.jnclud |n%é‘fa§ra sol j and
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appropriate p ysiYc € un cl'rcunstances o I cation.
application method resides in the fact that patches or creams may cause

irritation, alterations of the skin and in some cases, their removal may be

difficult or may not be removed from the application area in full.

The disadvantage of lipophilic creams known from the prior art
resides in the fact that the absorption of the active ingredient is poor and
slow, because due to the distribution of the lipophilic vehicle and the
outer layer of the skin, the greatest part of the active ingredient remains in

the constant-volume vehicle.

Hydrophilic gel formulations containing the active ingredient in
suspended state are known from the state of the art. Although the
absorption from such formulations is in most cases sufficient, these
preparations are prone to physical-chemical alterations during storage
including decomposition of the active ingredient, degradation of the
colloidal structure of the formulation and often microbiological
contamination occurs. Such processes diminish the stability and shelf life

of the preparation.




Short description of the figures Figure 1. Figure 1 denonstrates the

ki netics of evaporation fromsilane containing system which was studied
in the nass decrease experinments. 5 sanples were stored in a standard
hum dity exsiecator and were nmeasured on anal ytical scales at certain
intervals. The results of 5 neasurenents are denonstrated by the curves.
Bl ack pots indicate the curve denonstrating the nean value. Figure 2:
Figure 2 denonstrates the kinetics of evaporation fromsilanc containing
system which was studied in the mass decrease experinents. 3 sanples were
stored in a standard hum dity exsiccator and were nmeasured on anal ytical
scales at certain intervals. The results 9 of 3 measurenents are
denonstrated by the curves. Black pots indicate the curve denonstrating

the nean val ue. Figphe BiinkipdHr feqRirfeticht eSott OrrhmRictaheagargfacpiiti@ti cam from
the silane conposition through a Iipophil nenbrane. The results of the

di ffusi on expenilmtions indindmghscapedlad gakaid anmnapecentoorst isatadliter e. Bl ack
pots indicate the CLljrve denonstrating. t he nmean val u% of 6 . )

sufficiently long shelf life, sufficient absorption of the active ingredient

for the therapeutical application and appropriate physical state under the

circumstances of the application.

Short description of the figures

Figure 1:
Figure 1 demonstrates the kinetics of evaporation from silane
containing system, which was studied in the mass decrease
experiments. 5 samples were stored in a standard humidity exsiccator
and were measured on analytical scales at certain intervals. The results
of 5 measurements are demonstrated by the curves. Black pots indicate

the curve demonstrating the mean value.

Figure 2:
Figure 2 demonstrates the kinetics of evaporation from silane
containing system, which was studied in the mass decrease
experiments. 3 samples were stored in a standard humidity exsiccator

and were measured on analytical scales at certain intervals. The results



measurenents, Figure 4: Figure 4 relates to the rel ease of piroxicamfrom
Hotem n ~ ointnment through a |lipophil menbrane. The results of the

di ffusion experinents through apol ar nenbrane are denonstrated here. Bl ack
pots indicate the curve denonstrating the nean val ue of 3 measurenents.
Figure 5. Figure 5 relates to a conparative test, which denonstrates the
rel ease of piroxicamfromsilane systemand from Hotem n(r) creamthrough
a |ipophil nenbrane. Figure 5 shows the rel eased percentage of the active
i ngredi ent conparing to the whole anmbunt in case of the two conpositions.
Figure 6: Figure 6 relates to a conparative test, which denonstrates the

refease  of pi bOXIrGaILANS hHeAENINSHAR B0t asweb%m%ts fidRam t hrough a

10 li pophil nmenbrane. Figure 6 denonstrates the rel eased anount of the
active subst ande anvadesohairitisutifcanearotalutbe skin in ng/cn in case of the
two conpositions. Figure 7: Figure 7 relates to the rel ease of piroxicam
fromthe sil ane Figure 3:

Figure 3 relates to the release of piroxicam from the silane
composition through a lipophil membrane. The results of the diffusion
experiments through apolar membrane are demonstrated here. Black
pots indicate the curve demonstrating the mean value of 6

measurements.

Figure 4:
Figure 4 relates to the release of piroxicam from Hotemin® ointment
through a lipophil membrane. The results of the diffusion experiments
through apolar membrane are demonstrated here. Black pots indicate

the curve demonstrating the mean value of 3 measurements.

Figure 5:
Figure 5 relates to a comparative test, which demonstrates the release
of piroxicam from silane system and from Hotemin®™ cream through a
lipophil membrane. Figure 5 shows the released percentage of the
active ingredient comparing to the whole amount in case of the two

compositions.

Figure 6:
Figure 6 relates to a comparative test, which demonstrates the release

of piroxicam from silane system and from Hotemin® cream through a

10



conposition through a sem pol ar nenbrane. The results of the diffusion
experinments through sem pol ar nenbrane are denonstrated here. Bl ack pots
i ndicate the curve denonstrating the nmean value of 5 neasurenents, Figure
8: Figure 8 relates to the rel ease of piroxicamfrom Hotem n ~' oi nt nment

t hrough a sem pol ar nenbrane. The results of the diffusion experinents

t hrough sem pol ar nenbrane are denonstrated here. Black pots indicate the
curve denonstrating the nmean value of 3 neasurenents. Figure 9: Figure 9
relates to a conparative experinent, which denonstrates the release of
piroxi camfromthe "silane systenm and Hotem n" conposition through a

semi pol ar membnangy; Fh o 0 04 SedBnliehidl 8% L8RS AALAIIYE

experiment, whi enonstr ease pi roxicamfromthe "sil ane

systent and fr epiitokeRitince did aCMRAOS blifare bhiRughn an SeFicRSiarcasewir ane.
Figure 10 denonstrates the released anmobunt of the active substance on a

certai n surfacehofwo hempskitionsn ngicn2 in relation the the half tinme of the
di ffusion, (Q root

Figure 7:
Figure 7 relates to the release of piroxicam from the silane
composition through a semipolar membrane. The results of the
diffusion experiments through semipolar membrane are demonstrated
here. Black pots indicate the curve demonstrating the mean value of 5

measurements.

Figure 8:
Figure 8 relates to the release of piroxicam from Hotemin® ointment
through a semipolar membrane. The results of the diffusion
experiments through semipolar membrane are demonstrated here.
Black pots indicate the curve demonstrating the mean value of 3

measurements.

Figure 9:
Figure 9 relates to a comparative experiment, which demonstrates the
release of piroxicam from the “silane system” and Hotemin®

composition through a semipolar membrane.

Figure 10:
Figure 10 relates to a comparative experiment, which demonstrates the

release of piroxicam from the “silane system” and from Hotemin®

11



(t)) Figure 11: Figure 11 relates to a conparative test, wherein the

rel ease of piroxicam from6 different pharmaceutical preparations was
studied. The diffusion time was 6 hours. Summary of the invention The
present invention provides semsolid transdermall. pharnmaceuti cal
preparations in the formof gets or creans, wherein the gel or cream base
serving as vehicle contains dispersed particles of the active ingredient
coated by high-volatility silicone oil or by a mxture thereof. In the
preparations according to the present invention, the nost preferably,
hexanet hyl di si | oxane, octanethyltrisiloxane or decanethyl- pentasil oxane

can be used. T*&%n{ﬁo%ﬂ%eﬂﬁéﬁ%l§%r@e§ﬂ bfr RhERBFAlel FRSurcanF AeMionstriest he
present invention are suitable for application to the skin or a nmucous

merbr ane opt i oni¢ kgleasedfzononmfofdhs ageveisilissararechri & cesainposficklad the produce
t he transder nmal corrp05| tion according to the present invention in a form
which allows tH lrum/mgé@ﬁem relptippphe dhe halddane of thqél@%%m(@ Eotect
dependi ng on t2§ conposition. Conpositions according to the present
i nvention poss % excel | ent physical -chem cal and m crobi ol ogi cal
stability.
Figure 11:
Figure 11 relates to a comparative test, wherein the release of
piroxicam from 6 different pharmaceutical preparations was studied.

The diffusion time was 6 hours.

Summary of the invention

The present invention provides semisolid transdermal
pharmaceutical preparations in the form of gels or creams, wherein the
gel or cream base serving as vehicle contains dispersed particles of the
active ingredient coated by high-volatility silicone oil or by a mixture
thereof. In the preparations according to the present invention, the most
preferably, hexamethyldisiloxane, octamethyltrisiloxane or decamethyl-
pentasiloxane can be used. The transdermal semisolid preparations
according to the present invention are suitable for application to the skin
or a mucous membrane optionally in form of dosage units and it is
possible to produce the transdermal composition according to the present

invention in a form which allows the development of topical, local or

12



Det ai | ed description of the invention The objective of our research was to
devel op a transdermal sem solid pharnaceutical dosage form which is
suitable for the fornulation of pharmaceutically active, cosnetic or
nutritional ingredients with good absorption, penetration and

bi oavailability, while at the same tinme, shows appropriate physical

chem cal stability, devoid of mcrobiological contam nation or
deconposition and has appropriately 1long shelf life. Furthernore, we

i ntended to develop a vehicle system which can be fornulated to achieve
reproduci ble targeted delivery of the desired conponent of the fornul ation

to the placey e t el 4di he
possibility opgﬁ %%?ﬁﬁghﬁg %M%(ﬁ?oca% F0h§§§tgbhggggyggfﬁg$ﬂgn%bove

obj ective is tacln}nfsv%@sachwmgaﬂ 0;|>dis*§€sspr€§@ehént i phueitiai-ohemid Sungr i si ngly,
we have found that by using volatile silicones as auxiliary agent, a

semi sol i d transderinkigignl efparléyi on can be produced which satisfy the
above-nentioned requirenents. The stability, absorption and penetration
properties of ointnents, creans and gel is governed by the quality and
proportion of the volatile silicone or the m xture thereof

Detailed description of the invention

The objective of our research was to develop a transdermal
semisolid pharmaceutical dosage form, which is suitable for the
formulation of pharmaceutically active, cosmetic or nutritional
ingredients with good absorption, penetration and bioavailability, while at
the same time, shows appropriate physical chemical stability, devoid of
microbiological contamination or decomposition and has appropriately
long shelf life. Furthermore, we intended to develop a vehicle system,
which can be formulated to achieve reproducible targeted delivery of the
desired component of the formulation to the place where the therapeutic
effect is desired, including the possibility of obtaining topical, local or

systemic effect.

The above objective is achieved according to the present

mvention.
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The expressions "silicone", ,silane" and ,siloxane" are used

i nt erchangeabl y t hroughout the present specification and represent
conpounds of the elenment silicone wherein the silicone atons in the

pol ysil oxane O [SIRIR2-( "-Si chain are substituted by R, R2 al kyl
groups. In the present specification, the expression ,transdennal
formul ati on" represents any pharnaceuti cal preparation, which is applied
to the skin, independently fromthat the pharnacol ogical effect is

mani fested at the application area of the preparation, in the tissues

| ocated in the vicinity thereof or throughout the whole body including

organs and tissuesclocated far fraomth |l ace of th | l.eati on.
Accordingly, the ex%?@?ssf Y WSpl?%Ve?FO ﬁe@?g%%%sﬁ%g tvﬁgagﬁgﬁle&%neg%
phar macol ogi calyifil eeleRC AU BYAH UthiRbimAl pHAAAIEA ML odited
transdermal fornulation according to the preSsent 1nvention is applied. 14
The neani ng okhiche exipfiesshon abbosaientivhedt "regsiréthatitst h&hephasiticg! ogi cal

effect occurs in tissues located in the close vicinity of the area where
t he transder raisofsionupad insnctacor diraperties tHeoipimsetst creamentfage! iss appl i ed

to. For exanple, topica reparation applied the .skin may exert its
effect in thrrgg%%‘iﬂth g‘ﬂ %rf"d]éirp‘fwg’ {7 r?flbtg‘ﬁ Y‘ﬁ@tl%a PR iR Edi ent i s
ei ther undet egtabl&nkfiokhe bl ood plasma or the

The expressions ,,silicone”, ,silane” and ,siloxane” are used
interchangeably throughout the present specification and represent
compounds of the element silicone wherein the silicone atoms in the
polysiloxane O-[SiR'R*-0],-Si chain are substituted by R! R? alkyl

groups.

In the present specification, the expression ,transdermal
formulation” represents any pharmaceutical preparation, which is applied
to the skin, independently from that the pharmacological effect is
manifested at the application area of the preparation, in the tissues located
in the vicinity thereof or throughout the whole body including organs and

tissues located far from the place of the application.

Accordingly, the expression ,topical effect” means that the
pharmacological effect occurs exclusively at the area whereto the

transdermal formulation according to the present invention is applied.

14



concentration thereof is far |l ess than that necessary for therapeutical
action. The expression "systemc effect” represents that the

phar macol ogi cal effect occurs throughout the whole body or organism even
in tissues or organs located distantly fromthe area of the application
where the transdernmal fornul ation according to the present invention is

| ocated. The active ingredient fromsuch preparations usually is absorbed
fromthe area of application into the bl oodstream According to the first
aspect of the present invention, there are provided transdermal

phar maceuti cal preparations, which conprise particles of the active

i ngredi ent adm xed @, qﬁ%rﬁﬂ%\;\ﬁb : hth%”%x@fes%he,ldé%l a&ifé&”S}s| QxaneL&i spersed

in a creamor gel base. een recogni zed unexpectedly that the

transder mal phemsallogicplr effactaddcans iraciearadi logated ihhte plesenicinivefiti on are
suitable for 15 application to the skin or a nucous nmenbrane even in form
of dosage uhe grgmavharei deparidsrmat dopnwdtien adserdingntd dhqraireseddmpositi ons

according to the present. invention in.a formwhich allows..t vel opment
of L opi cal - egoRGR Sicde Tor rBerPI GBIt acoHeGem oIS (ion Th <
effect is very: s risi i [ i hl.e rpaccordi ng
fo “the stat b HERCOTH{ s SHARA he WARRF HEBM BRSG, BeSuaR tling
transdernmal active ingredient is either undetectable in the blood plasma or the
concentration thereof is far less than that necessary for therapeutical

action.

The expression ,systemic effect” represents that the
pharmacological effect occurs throughout the whole body or organism,
even in tissues or organs located distantly from the area of the application
where the transdermal formulation according to the present invention is
located. The active ingredient from such preparations usually is absorbed

from the area of application into the bloodstream.

According to the first aspect of the present invention, there are
provided transdermal pharmaceutical preparations, which comprise
particles of the active ingredient admixed or coated with one or more

volatile siloxane dispersed in a cream or gel base.

It has been recognized unexpectedly that the transdermal

semisolid preparations according to the present invention are suitable for
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formul ation. According to the second aspect of the present invention, there
are provided transdernmal pharnmaceutical preparations suitable for topical
use, which conprise particles of the active ingredient adm xed or coated
with one or nore volatile siloxane dispersed in a creamor gel base. In the
context of the present application, the expression "topical effect” neans

t hat the pharmacol ogi cal effect occurs exclusively at the skin area where
the transdermal fornulation according to the invention is applied to.
According to the third aspect of the present invention, there are provided
transdermal pharmaceutical preparations suitable for achieving |ocal

effect, which gH@ﬁ%[dnS?o H?U%lhﬁ! (Frsa% I8 Aekibyend BaLEs %@&n%qrﬂagaggor
coated with oﬁ or nore volatile S|llloxane di spersed in a cream Oi ntnent
or gel base. uditdandtfie pexpbesei modode theacalsdefidcompasitmeaniccottang t he
phar macol ogi cal effect occurs in tissues |located in the close vicinity of
16 the area Vpdhe pugeentrawsaéemsn 4 derul whicdn alewsr diendeeadopmentpésent
invention is _ applied to. According.t he fourth aspect of. the present
nventi on, ¢ HanBtlagoalPE G HEHTE 1R Ge RN A BUE P RROS SOt Tis | ons
suitable for j Nl Eem f: i L I of the
active ingr eg?%%ﬁs%e@%s&%ﬁgxfépggﬁ%égﬁ% ?%y%;éﬁg%cggﬁé g@g%rf%:cﬁ(ghg ?? oxane
di spersed int@e state of the art to achieve systemic effect by a semisolid transdermal

formulation.

According to the second aspect of the present invention, there
are provided transdermal pharmaceutical preparations suitable for topical
use, which comprise particles of the active ingredient admixed or coated
with one or more volatile siloxane dispersed in a cream or gel base. In the
context of the present application, the expression ,,topical effect” means
that the pharmacological effect occurs exclusively at the skin area where

the transdermal formulation according to the invention is applied to.

According to the third aspect of the present invention, there are
provided transdermal pharmaceutical preparations suitable for achieving
local effect, which comprise particles of the active ingredient admixed or
coated with one or more volatile siloxane dispersed in a cream, ointment
or gel base. Under the expression of ,local effect” is meant that the

pharmacological effect occurs in tissues located in the close vicinity of
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cream ointnment or gel base. Under the expression "systemic effect” is

meant that the pharmacol ogi cal effect occurs throughout the whol e body or
organi sm even in those tissues or organs which are |located distantly from
the area of the application where the transdermal formnulation according to
the present invention is |ocated. The active ingredient of the preparation
according to this aspect of the invention is usually detectable in blood

pl asma. The person skilled in the art will, however, appreciate that it is
not possible to distinctly separate the three class according to the
primary site of therapeutical effect. It is known that slight absorption

t
of the phar %ea‘f&é %}llé%l ?%t b4 sde’?ﬂl@tfﬁ%ﬁ?hlaﬂ%ﬁuﬁ&o‘ﬂﬁ {d t%@?r@é’e?ﬁ of

topical for ations, although usua I'S 1's not sire r i ntended.
Furt her nor e, ihtedi®ym i9@gphied kat an active ingredient of a fornulation
intended for | ocal effect enters into the blood circulation and to sone

| ess degree, systemc effect occurs although this is not intended. It is
therefore 17 possible to devise formulatiaons according to the present

i nvention, which a%gécqrﬁmwetépafwﬁ SERACh qat%%mvgm@®;dﬁer5&r?on, i e

t hey act topi | n | ] r..locall Syst.em ¢ This multiple
action is, h@&g{'/lg%éfl tﬁl&%ﬂé@?@gﬁ\%ﬁ%@ﬁgﬁ%@&ﬁ%@ ﬁlﬁd@a@?&é}]n %tr%gghg he
therapeuti Ca'sgz%feﬁﬁ‘é:t effefiOT whKAMRbEprise paRfI&f @Ntthé URGA)ES ingrledicht
advant ageous to treat the fungal

admixed or coated with one or more volatile siloxane dispersed in a

cream, ointment or gel base. Under the expression ,,systemic effect” is

meant that the pharmacological effect occurs throughout the whole body

or organism, even in those tissues or organs which are located distantly

from the area of the application where the transdermal formulation

according to the present invention is located. The active ingredient of the

preparation according to this aspect of the invention is usually detectable

in blood plasma.

The person skilled in the art will, however, appreciate that it is
not possible to distinctly separate the three class according to the primary
site of therapeutical effect. It is known that slight absorption of the
pharmaceutically active ingredient occurs even in the case of topical
formulations, although wusually this is not desired or intended.
Furthermore, it may occur that an active ingredient of a formulation
intended for local effect enters into the blood circulation and to some less

degree, systemic effect occurs although this is not intended. It is therefore
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infection at the skin surface and to sone extent, in deeper |ayers of the
skin and skin appendi ces (which anmounts to |ocal effect). Therefore, a
targeted drug delivery can be achieved. A particularly advantageous and
surprising effect of the present invention that transdermal preparations
suitable for admnistration through the skin can be prepared which allow
the active ingredient to be absorbed fromthe skin in such a high degree
that penetration into the «circulation becones possible, thereby providing
for systemc effect. The rate of absorption of such preparations may be
conparable to that achieved by oral adm nstration w thout the possible

difficulties | I: . i J [ MEr, age units
of the trans g%s&g]en@]?%%xﬂ ﬁ%@?@%@:ﬁ%ra@g%@ﬁ% %ﬁ?ﬂeﬁ%ﬁtggﬁg}tidﬁglﬁg&e (or a

bl ood pl asna areviatrmedibiyeyedringt toethatndind 6f aatdmn. of tHelyeacusoigicalty al dose)
to the skin. In the forrmulation according to the present invention, the

vol atile silanddocadlypon éealiysanst ssfstamaishly sEhisaneltiple action is, however,

hexarnet hyl di si | oxane,  octanethyltrisil oxan ammet hyl piecg];%;%/el osi | oxane

, de
or nixtures tSABYEHICS a ‘@n%ﬁ@%rs}m@tﬁépw&”gﬁweet fheg flso be
used. As a b vehi ¢l e referabl el -f.ormn ol yner., ( S a
car boxyvi nyl %E)glef/(rg}{eplp?e’ ”Hf& %Qg%?@@&?éﬁ@t %}}F@SIVW?P%&LE’ t’]r?et?%aﬁt}é%ﬁfr%agse or
like or a m XhfecBoRfat tBUCRINCARTRE MR some extent, in deeper layers of the

skin and skin appendices (which amounts to local effect). Therefore, a

targeted drug delivery can be achieved.

A particularly advantageous and surprising effect of the present
mvention that transdermal preparations suitable for administration
through the skin can be prepared which allow the active ingredient to be
absorbed from the skin in such a high degree that penetration into the
circulation becomes possible, thereby providing for systemic effect. The
rate of absorption of such preparations may be comparable to that
achieved by oral adminstration without the possible difficulties of
ingesting a tablet. It is possible to deliver dosage units of the transdermal
formulation corresponding to the usual oral dose (or a blood plasma level

achieved by the administration of the usual oral dose) to the skin.

In the formulation according to the present invention, the volatile
silane component is preferably selected from hexamethyldisiloxane,

octamethyltrisiloxane, decamethylpentacyclosiloxane or mixtures thereof.
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The conposition according to the present invention can contain one or nore
active ingredients. The scope of the active ingredients is not I|limted
particularly to pharnmaceutically active ingredients and cosnetic

i ngredients, but may include other chem cals applied to the skin of humans
or animals (e.g. insecticides). The active ingredient can exert its effect
topically, locally or systemcally. It is understood that sone active
ingredients may find only external use and these are usually fornulated as
a preparation for topical adm nistration. Those active ingredi ent which

can be used externally or internally, can be fornmulated either for topical,

local or systesyevdrhefippardiherl sifbdRGt cHERRBALNGsED ADQ bhgr ap@dld cal aim
However, physical-chem cal properties of the active ingredients also

i nfluence theirefeaqipy i € adyliforninign pohenégr sadhati cnscaabeondiylg pbbyrhdre  pr esent
invention. It has been found that those active ingredients which are
present in adedouepsepximeshylrellyoss, | pediviesdleieteear fikengr ahmerues 6f swel | i ng
significantly or which are strong bases or acids could not be easily

f or mul at ed aéEng?lhbef‘ée ‘he present invention. 19 There is no explicite
limtation regarding the pharmaceutically active ingredients which can be
used in the transdermal formulations according to the present invention.

For exanple, the &atiel y@npogriediLbbrdiad to e yseddl theentidiechn eahngmt or
prevention of an infenctious disease, a
one or more active ingredients. The scope of the active ingredients is not
limited particularly to pharmaceutically active ingredients and cosmetic
ingredients, but may include other chemicals applied to the skin of
humans or animals (e.g. insecticides). The active ingredient can exert its
effect topically, locally or systemically. It is understood that some active
ingredients may find only external use and these are usually formulated
as a preparation for topical administration. Those active ingredient which

can be used externally or internally, can be formulated either for topical,

local or systemic therapeutical effect depending on the therapeutical aim.

However, physical-chemical properties of the active ingredients
also influence their applicability in the formulations according to the
present invention. It has been found that those active ingredients which
are present in aqeuous solution in mostly dissociated form, which are
swelling significantly or which are strong bases or acids could not be

easily formulated according to the present invention.
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cancerous or hematol ogi cal di sease, a di sease belonging to the group of
endocrinol ogical, nutritional or netabolic disorders, a disease of the
central nervous system a disease due to malnutrition, a psychiatric

di sease, a behaviourial disorder, a conpul sive disorder, a sexual or
sexually transmtted di sease, diseases and conditions of the nental and
cognitive function, neurol ogi cal diseases, stroke, ophtal nol ogi cal diseass,
an otol aryngol ogi cal di sease, a cardiovascul ar or cerebrovascul ar di sease,
a disease of the respiratory organs, a pul nonol ogi cal di sease, a dental

di sease, a disease or disorder belonging to the field of gastroenterol ogy

oo 0%, ARUHE TR SSURERS kAl a0 0 ALy

i mrunol ogy, androl ogy, gynaecol ogy an reat nent of

t he di seases aofivt haghaiertantiicht¢an dadisedsioutiar uayisdemat dorineldtionsul at ed
according to the present invention. The fornul ation according to the
present i nverctondingty the presont anvcatioagEoustampleethef aptivehagisdenacati on of
medi ci nes agat\)i nst external &h sical effects or,. bial gq%l cal aéﬁents i ncl udi ng
but not |im t€dHUbEPNENC {IeaEREt s Provicatgni O 8fiBAmCigys HeHSant mal o

herbal poi song,and,t %%il}n{%g}:attélgg%i‘%ﬁ g%afaﬁ&ﬁé&%' lfé?é‘ﬁa@ﬁg;tgzt}@\r%g%% %feal i ng

m cr oor gani sm caused I . s or e acceler .
20 and to reldn@¥eriRblbelcdi, Cnfi®RhnhPRE- nletaboticaRerResshbiRedse borihwl ate

di agnostics or disinfectants according to the present invention.
central nervous system, a disease due to malnutrition, a psychiatric
disease, a behaviourial disorder, a compulsive disorder, a sexual or
sexually transmitted disease, diseases and conditions of the mental and
cognitive function, neurological diseases, stroke, ophtalmological diseass,
an otolaryngological disease, a cardiovascular or cerebrovascular disease,
a disease of the respiratory organs, a pulmonological disease, a dental
disease, a disease or disorder belonging to the field of gastroenterology or
hepatology. Active ingredients usually applied in dermatology,
immunology, andrology, gynaecology and obstetrics, for the treatment of
the diseases of the bone-arthritic and muscular system can be formulated
according to the present invention. The formulation according to the
present invention can be very advantageously used for the preparation of
medicines against external physical effects or biological agents including
but not limited to burns, frostbites, microbiological, against animal or

herbal poisons and toxins, internal or external parasites or

microorganism-caused infections or for the acceleration of wound healing
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As an exanple to active ingredients used in hematol ogy, nandroparine,
antitronbin and am noaci ds can be fornul ated according to the present

i nvention. The pharmaceutically active ingredient of the present invention
can be selected fromthose suitable for the treatnent of the nervous
system including anal gesics, anaesteties, antipyretics, anti-mgraine,
hypnotic, sedating, antidepressant, anxiolytic, antipsyehotie,

anti parki nson, antiepileptic, tranquillant or anticonvul sive ingredients,
e.g. lidocaine, tetracaine, procaine, benzocai ne, phenobarbital,

t hi opental , hexobarbital, a conpound bel onging to natural or synthetic
opi of d_deri vajjv g5, eI AT IAAARAC Nea DRYAT HRZOPNEN, HBATACCHATRImufRR! ' | Ne.

t heophil Il ine, caffeine, alprazol'am an oxazepine tiazepine or diazepine
derivative, aliadiRREesbRIRRIBEnE RBSIinE% the PEsenbépleatidgr i vative, an
oxypropaneam ne derivative, a diphenylam ne derivative, zol pidem
ri speridone, aripiprazole, olanzapine, ondansetron, donepezil,
grani setron, metam zole, am nophenazon,. K phepacetin,  bupivacai

h ,
feﬂaisone, y eletri Sa@d W@_ﬁoﬁ?h?%‘,’e f’é*%f_ ?Pt,sl S5t 1 pl_%eéﬂ%t,opoeg% .
chl or di avepoxad PR PEE i nrRb MR EoriaT B E POy RERPAERBE Rl o 2% 1T

ergotanine, RRE BRdsbitiAPEnt¥n.anot her sel ective serotoni ne agonist, a

prop i

The pharmaceutically active ingredient of the present invention can be
selected from those suitable for the treatment of the nervous system
including analgesics, anaestetics, antipyretics, anti-migraine, hypnotic,
sedating, antidepressant, anxiolytic, antipsychotic, antiparkinson,
antiepileptic, tranquillant or anticonvulsive ingredients, e.g. lidocaine,
tetracaine, procaine, benzocaine, phenobarbital, thiopental, hexobarbital,
a compound belonging to natural or synthetic opioid derivatives,
amidazophen, novamidazophen, paracetamol, aspirine, theophilline,
caffeine, alprazolam, an oxazepine tiazepine or diazepine derivative, a
benzodiazepine, a phentiazine or indole derivative, an oxypropaneamine
derivative, a diphenylamine derivative, zolpidem, risperidone,
aripiprazole,  olanzapine, ondansetron, donepezil,  granisetron,
metamizole, aminophenazon, phenacetin, bupivacaine, propifenasone,
eletriptane, buprenorphine, fentanyl, sumatriptane, ethylmorphine,
amantadine, cinolazepam, midazolam, buspirone, brotizolam,

chlordiazepoxide, proxybarbal, varenicline, betahistine, ambenolium,

21

i



nonoam ne or serotonine reuptake inhibitor, a cholinesterase inhibitor or
a stinulant. The active ingredient fornul ated according to the present
invention can also be selected to be effective against the diseases of the
cardi ovascul ar or haematol ogi cal system For exanple, the formulation can
contain an anticoagul ant, anti hypertensive, antilipemc, alpha or beta
adrenor eceptor antagoni st, platelet aggregation inhibitor, anti sclerotic,
ion channel blocking, antiarrhytmc, vascular dilating or thronbolytic
agent, e.g. a cardiac glycoside, troxerutinc, nitroglycerol
pentaerithritol- tetranitrate, isosorbid-nitrate, nifedi pine, anl odipine,

f cl odi pi ne, ] | i+-1.i.aze - nhichiLt i udj aptopril,
e by 1, YESEPARL) palpLAgeRr BRACE LIRRE! drobi gt of

11-i nhi bi t or ,mémsdmaihieng defotodtles@iip@Re 1hIgiSALE aNchdllmResdideanhibdloresar t an or
telmsartan, a coumarine derivative, a heparin derivative, oxedrine,

xant hi nol ni cottimaleel. rmucopol ysacchari de pol ysul fate, a trombocite
aggregation inhibitor including clopidogrel, ticlopidine, prasugrel and
acetylsalicylic acid or ibuprofen, a thronmbin inhibitor, a

P adeL 1 ngenuy goct L IBRR o RS Ry AF2GE e GRS

hydral azi ne, al prenol . Pr . prolol’,” "br sopr ) (
nebi vol ol , canvadidotan Ris6 Vel §Hl&ctd€télbe dTRRLQY MRAIMSt ke dises@@tofaheal oi ds or

bencycl ane. 22
cardiovascular or haematological system. For example, the formulation
can contain an anticoagulant, antihypertensive, antilipemic, alpha or beta
adrenoreceptor antagonist, platelet aggregation inhibitor, antisclerotic, ion
channel blocking, antiarrhytmic, vascular dilating or thrombolytic agent,
e.g. a cardiac glycoside, troxerutine, nitroglycerol, pentaerithritol-
tetranitrate, isosorbid-nitrate, nifedipine, amlodipine, felodipine,
verapamil, diltiazem, an ACE-inhibitor, including captopril, perindopril,
enalapril, ramipril or lisinopril, an angiotensin ll-inhibitor, including to
valsartan, losartan, irbesartan, olmesartan or telmisartan, a coumarine
derivative, a heparin derivative, oxedrine, xanthinol nicotinate,
mucopolysaccharide polysulfate, a trombocite aggregation inhibitor
including clopidogrel, ticlopidine, prasugrel and acetylsalicylic acid or
ibuprofen, a thrombin inhibitor, a stypic-adstringent agent, methyldopa,
prazosin, doxazosin, terazosin, hydralazine, alprenolol, propranolol,
metoprolol, bisoprolol, atenolol, nebivolol, carvedilol, nicotinic acid,

pentoxyphilline, ergot alcaloids or bencyclane.
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As an active ingredient effective against inflammation and suitable for
acting at the immune system an antiinflammtory, antihistamnic,

i mmunesupressant, immune stinulating, antiallergic, antirheumatic, inmune
nodul ating, antiarthritic, |eucotriene antagonist conmpound or a antigen
suitabl e for inducing i nmune response, e.g. an atka allergen can be used.
Such conpounds are e.g. bcnzydam ne, salicylic acid derivatives, heparine
derivatives, hioflavonoids, non-steroidal anti inflamm atory drugs

i ncluding diclofenac and its salts, ibuprofen, ketoprofen, flurbiprofen;
and prostagl andi n-derivatives. Anong the pharnmaceutically active

| ngredi ents su ta@ﬁlse%r?%ﬁ\%sih réq?&ﬁcetffe%ﬂ% a%a&%{‘ﬁﬁl%‘rmﬁ%&ém?&ﬁ&%&i bledn
antibiotic, a chenot erapeutgca agent, af antimcrobial, antibacterial,
antifungal orfoankiingral theompaune sgttendnaahtiEmnsmatorh) enfibistannditi ng

i mmune response against an infenctious agent can be used. Exanples for
active i ngredineminesspicsstite againet stinnfdotgd, onstialergie,i matinopmiatic,

sul f adi m di ne, sul fanet roxazol e, econazole,. mconazole, clotrinazole,

i traconazol e,lmﬁ‘ll‘%}teoﬂ’_é)éj& ding éﬁEWh@U?w CUCRIECHE GHEESIES! CtOéWﬂu_ﬁ‘élf Pha, _
t°|naphtate’z@ﬁééﬁgﬁh&ﬂegbggﬁgﬁhﬂgﬂ¥%§®gégéQ%fé;%%rgéﬁg%F&ﬂ%é&chﬁnlV”d'ne’

epervudi ne, neofRyci ne an . side ant I €S} =spiTanycine,
gent am yci ne beaziseh! O8YEH NBompBREILCHE! '&%.arﬁénl%yeéﬂnﬁi“e, ghli@flid haqaycin,
erythromycin, tylosine; tetracycline or Tluoroquinolone type antibiotics.
Exanpl es of alegenagived, heparine derivatives, bioflavonoids, non-steroidal
antiinflammatory drugs including diclofenac and its salts, ibuprofen,

ketoprofen, flurbiprofen; and prostaglandin-derivatives.

Among the pharmaceutically active ingredients suitable against
infections, a general disinfectant, an antibiotic, a chemotherapeutical
agent, an antimicrobial, antibacterial, antifungal or antiviral compound or
an antigen suitable for inducing immune response against an infenctious
agent can be used. Examples for active ingredients suitable against
infections are trimethoprim, sulfadimidine, sulfamethoxazole, econazole,
miconazole, clotrimazole, itraconazole, fluconazole, famcyclovir,
ketoconazole, terbinafine, tolnaphtate, acyclovir, ribavirine, gancyclovir,
valacyclovir, lamivudine, epervudine, neomycine and other
aminoglycoside antibiotics; spiramycine, gentamycine, azithromycine,
macrocyclic  antibiotics, chlarithromycin, erythromycin, tylosine;
tetracycline or fluoroquinolone type antibiotics. Examples of a general

disinfectant are hydrogen peroxide or a complex thereof, benzoyl
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di si nfectant are hydrogen peroxide or a conplex thereof, benzoyl 21

peroxi de, cetylpyridinium cetrinmoniumor tetraal kyl amonium derivatives,
triclosan, benzotrinethylamoni um derivatives, lactic acid derivatives and
chl or hexi di ne. The conposition according to the present invention can
contain an active ingredient effective against external or internal
parasites as well as an insecticide, e.g. benzyl benzoate or lindane. In the
formul ati on according to the present invention, non-steroid or steroid
antiinflammuatory conpounds can al so be advant ageously used, e.g.

hydrocorti sone, prednisol one, nethyl predni sol one, triantinol one,

bet amet hason%er%ﬂﬁ@”"%s@;ﬁ%ﬁ%mt hac%‘%r‘?ﬁxonfdrHObem' RRGal kN FhROANAS

i buprofen, fl'urbiprofcn ket opt of en. Exanpl es of active ingredients
useful for thrivagatsyemiclahnt benzddiigesiylrenandusedegtaivessyatiemade
diuretics, choleretics, antiulcer, antacid, antienetic, appetite reducing,
adstringent glerivasises ged @blﬁpib@mdme Télegconsmnmﬁ prqtingeto bermeraitol one,

bi sacodyl, bi.smuth sub aI I

d
N TR RN (NI Ll ot M IR T AN
r abepr azol e, ﬁ?e%%%%?ﬂesas Sl I FROORLE. c PG EBLAG bF KRELRE.
S adonna

bronel ai ne, papaverine, drotaverine cyam ne,
al kal oi ds and derivatives thereof, deoxvchollc aC|d derlvatlves,
sylimarine derivatives, phenol pht aI ei n, sibutram ne,

In the formulation according to the present invention, non-steroid

or steroid antiinflammatory compounds can also be advantageously used,
e.g. hydrocortisone, prednisolone, methylprednisolone, triamcinolone,
betamethasone, budenoside, dexamethasone, fluocinolone, diclofenac,

ibuprofen, flurbiprofen and ketoprofen.

Examples of active ingredients useful for the treatment of the
digestive and secretory system are diuretics, choleretics, antiulcer,
antacid, antiemetic, appetite reducing, adstringent or laxative compounds,
e.g. sodium fluoride, carbenoxolone, bisacodyl, bismuth subgallate,
loperamide, cimetidine, ranitidine, famitidine, cisapride, omeprazole,
pantoprazole, lansoprazole, rabeprazole, esomeprazole, albumin tannate,
pancreatine, trypsine, bromelaine, papaverine, drotaverine, atropine,
hyoscyamine, belladonna alkaloids and derivatives thereof, deoxycholic
acid derivatives, sylimarine derivatives, phenolphtalein, sibutramine,
rimonabant, hydrochlorothiazide, chlorothiazide, teobromine, furosemide,

spironolactone, amiloride and triamterene.
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ri monabant, hydrochl orot hi azi de, chlorothiazide, teobrom ne, furosem de,
spi ronol actone, amloride and trianterene. 24 1 The transder nal
formul ati on according to the present, invention can contain active
ingredients affecting the nmetabolism such as antidiabetics, diuretics,
antilipernics, glucocorticoids or anabolics, such as insulin, netformn,
sul fonam de anti di abetics, glinepiride, pioglitazone, rosiglitazone,
troglitazone, vildagliptine, sitagliptine, rcpaglinide, nateglinide,
water- or lipid-soluble vitam ns and derivatives thereof, other nutrients
and essential elenents, stanazolol., nandrol one, ezetimbe, a statin or a
fibrate, e.g. sinvastatin, |lovastatin, atorvastatin, pravastatin,
fluvastatin, rosuvastatin, clofibrate, fenofibrate. According to the
present inventionThet trassdeosal Hbentlatiph adyorlifhgriouihat peesnt swichabhe for the
treatnment of the sensory organs, e.g. sulfadicram de, ofloxacin,

nmazi predon, tenf coriain n@ctlvphelngmdp@gmaﬁﬁctmg:otm mectalolisme uekens

i nventi on can 8a}l? ctiv r.edi ?nt sru{lta%ne fo }he t r eat ment of
the di seases WIS 10%:3@&6?1 ligF s NEgeRTlic 2RIiSE MRS an
antial | erget '1ﬁsulﬁ"1n mé't%x‘r@ Qu”l?&ﬁacrmd% Qﬁﬁf‘@%ﬁ%‘s' Qﬁﬁfeguﬁd %b”&?@ﬁt@?dﬂe”ﬁ“ ¢, an

antitussive or expec ne’
oxynet hazol i H@slghtazone, troglitazone, vildagliptine, sitagliptine, repaglinide,

nateglinide, water- or lipid-soluble vitamins and derivatives thereof, other
nutrients and essential elements, stanazolol, nandrolone, ezetimibe, a
statin or a fibrate, e.g. simvastatin, lovastatin, atorvastatin, pravastatin,

fluvastatin, rosuvastatin, clofibrate, fenofibrate.

According to the present invention, it is possible to produce formulations
suitable for the treatment of the sensory organs, e.g. sulfadicramide,

ofloxacin, mazipredon, trifluridine.

The composition according to the present invention can contain an
active ingredient suitable for the treatment of the diseases of the
respiratory organs, such as an antihistamine, an antiallergetic, an
antiasthmatic, a bronchodilator, a sympathomimetic, an antitussive or an
expectorant,  e.g.  ephedrine, phenylephrine,  oxymethazoline,
xylomethazoline, naphazoline, chromoglycic acid, a selective ;-
adrenoreceptor-antagonist, a leucotriene-receptor antagonist, cetirizine,

levocetirizine, chlorpyramine, loratadine, desloratadine, fexofenadine,
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xyl met hazol i ne, naphazoline, chronoglycic acid, a selective J 2-

adr enor ecept or - ant agoni st, a | eucotri ene-receptor antagonist, cetirizine,

| evocetirizine, chlorpyramne, |oratadine, desloratadine, fexofenadine, 25
azel asti ne, bromhexine, tetracai ne, anyl netacresol, becl.onethasone,
terbutaline, am nophilline, clenbuterole, anbroxol, enetine,

t hi et hyl perazi ne, cyproheptadi ne, bisul epine or a bacterial |ysate. The
active ingredient of the transdermal conposition according to the present
invention can be selected from pharmaceutical compounds suitable for the
treatnment of the nuscular system the bone-arthritic systemand the

| 0comDt or - Sy 5hefilyiRUC b 8RhaRNRNEREHAB iny BRANFRLI | YoclorRBitiasift | ammat ory

or nuscle relaxant conpound and conpounds € agai nst ost edporosi s,
e. g. papaver itadutdinel avemiinephAlifiqpi nelenbplesiy) butaigorol, i ndanstidwci ne,

di cl of enac, ubi profen, ketoprofen, naproxen, qurblprofen cel exoci b,

ni fluninic adhigthyiperagine; @@Yahwtadmlepblsumme @l ehatonaltlgsategol endr onat e or
i bandronat e, acecl of enac, iornoxicam dexibuprofen, tolfenam c acid,
tenoxi cani, thiaprofenic acid, naproxen, dexketoprofen, acenatacin,

benzy ni cot | nat o, 1)/ 9hSALIEYhRS e FLALEARIRL el B ficbrafrtgrnal |y

useful anti hi stanines and fea i ng age i'ed as an
active ingredh&Mreftht tihGeoRSEM bel QAL From EptthrnAdbe@idal rt@munds

di phenhydr am ne, azul ene, dexpant henol
suitable for the treatment of the muscular system, the bone-arthritic
system and the locomotor system, such as an antirheumatic, spasmolytic,
antiinflammatory or muscle relaxant compound and compounds effective
against  osteoporosis, e.g. papaverine, drotaverine, atropine,
phenylbutazone, indomethacine, diclofenac, ubiprofen, ketoprofen,
naproxen, flurbiprofen, celexocib, nifluminic acid, nimesulide and
tolperison; alendronate, zolendronate or ibandronate, aceclofenac,
iornoxicam, dexibuprofen, tolfenamic acid, tenoxicam, thiaprofenic acid,
naproxen, dexketoprofen, acematacin, benzylnicotinate, glycol-salicylate,
etofenamate, colchicin. Externally useful antihistamines and wound

healing agents can also be applied as an active ingredient of the present

invention, e.g. dimethindene, diphenhydramine, azulene, dexpanthenol.
The composition according to the present invention can contain an

active ingredient suitable for the treatment of cancers, e.g. an antitumor,

biological alkylating agent (e.g. a nitrogenmustard analogs),
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The conposition according to the present invention can contain an active

i ngredient suitable for the treatnment of cancers, e.g. an antitunor,

bi ol ogi cal al kyl ati ng agent (e.g. a nitrogennustard anal ogs), 26

al kyl sul fonates, citotoxic antibiotics, antinetabolites, herbal alkal oids
or antibodi es against tunor cell proteins. An active ingredient useful for
the treatnent of the diseases of the wurogenital system and sexual organs,
sexual or sexually transmtted diseases can also be used in the
formul ati on according to the present invention. Such active ingredients

i ncl ude sexual hornones, hornone antagonists, uterine stinulatory agents;

e.g. progest %ﬂl%ﬂsul%ha%sﬂQ‘itotc%i‘%hﬁbﬁ)ﬁc@ MiastavbARd] Rerbabhlkattigl orestriol,

estron and derivatives fhereof noretisterone, tibolone, clomn phene,
cont racept i vesfibedigs agamgbtslhugemll prg&stogen, norgestimat, etinodiol,
desogestrel, |evonorgestrel, nedroxiprogesteron; andrological active

i ngredients including 4- oxoandrosten derivatives and 5-androstanon
derivalives: o o \TELA LERLESLETON, FeSterol on, SYBEolekon aporor i .
ok eonazel o GlIcamh iy CUELEE e B GRODPgLE S A ae
accordi ng to distaséy eseatsol Bév’ Ql@écﬂ A ¢l fe@niilation according to the present
invention. Such active ingredients include sexual hormones, hormone
antagonists, uterine stimulatory agents; e.g. progesteron, an ergot
alkaloid, a prostaglandin, estradiol, estriol, estron and derivatives thereof,
noretisterone, tibolone, clomiphene, contraceptives, e.g. progestogen,
gestogen,  norgestimat, etinodiol,  desogestrel,  levonorgestrel,
medroxiprogesteron; andrological active ingredients including 4-
oxoandrosten  derivatives and S-androstanon  derivatives; e.g.
methyltestosteron, mesterolon, cyproteron, apomorphin, alprostadil,
sildenafil, alfuzosin, tamsulosin, terazosin, finasteride, fenticonazole,

clindamycine, cyclopirox, butoconazole, natamycine, policresulen,

omoconazole, tadalafil, sildenafil.

The formulation according to the present invention can contain
an active ingredient useful in the dermatology, e.g. flutrimazole,
amorolphine, fibrolysine, sertaconazole, tacalcitol, mupirocine,
penciclovir, flumethasone, fluticasone, salicylic acid, azelainic acid,

adapalene, izothretionine, pyrithion zinc.
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an active ingredient useful in the dermatol ogy, e.g. flutrimzole,
anor ol phine, fibrolysinc, sertaconazole, tacalcitol, nupirocine,
penci cl ovir, flunethasone, fluticasone, salicylic acid, azelainic acid,
adapal ene, izothretionine, pyrithion zinc. According to a further aspect of
the present invention, there is provided a nethod for the preparation of
the transdermal sem solid pharmaceutical preparation, which conprises
adm xi ng the active ingredient or mxture thereof with one or nore _
vol atile silicone and dispersing the thus obtained m xture in a cream or
gel base, wherein the particles of the active ingredient coated by the

vol atile silicone or a mxture thereof forma separate phase in the gel
cream or oi ntnment base whereas the coating by volatile silicone or mxture
t hereof is maintai nectordihpeno difspkesispgct bé tlacpraseni ngreadbenthere i¢ he base
as well. The invention is based on the phenonenon that the solid, particles
of the activerevigeddi enethad efasoticeirappratiqnaér thef trapsderinad ssmipelithe  oi |,

which is m)stb%r evapar ted duri.ng the. application. ,The. renginin active
ngr edi ent P PHTEHEURG s HERG L8RS 7 blsen (i Ehe BRG] 6n 22V absor bed
rapidly due t : : sKi.fn; [ si on,
peglet r;ti gn, | g%@rrlgg??%ﬁ@at%%q egggb@?%g?g{l%nwgﬁ%;Sgécn i InéﬁduonI t he
conposi tion dispehend eienhugtdidined miksurpas Si Gle@mt 6r gdldsazy] aherdihehe

transdermal preparation according to the present invention
particles of the active ingredient coated by the volatile silicone or a
mixture thereof form a separate phase in the gel, cream or ointment base
whereas the coating by volatile silicone or mixture thereof is maintained

after dispersing the active ingredient in the base as well.

The invention is based on the phenomenon that the solid
particles of the active ingredient are coated by a layer of volatile silicone
oil, which is mostly evaporated during the application. The remaining
active ingredient with the remaining constituents of the formulation is
absorbed rapidly due to the natural transport phenomena of the skin
(diffusion, penetration, permeation). The degree of absorption is
depending on the composition of the formulation. It is possible to
formulate the transdermal preparation according to the present invention
In a manner so that the active ingredient is able to provide its
therapeutical effect on the skin. It is also possible, however, to select the
constituents and especially their relative proportion in order to provide

systemic effect for the subject active ingredient.
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in a manner so that the active ingredient is able to provide its

t herapeutical effect on the skin. It is also possible, however, to select
the constituents and especially their relative proportion in order to
provide system c effect for the subject active ingredient. 28 It has been
found that the physical-chem cal and m crobiological stability of the
formul ati on according to the present invention containing volatile
silicones is inproved as conpared to those of fornulations (in solution,
emul si on or suspension form known according to the prior art. This
enhanced stability is due to the hydrophobi c physical -chem cal Dbarrier
effect of the silicone coating between the active ingredient and the
vehi cl e base nmedi um by which air and water are excluded fromthe active

i ngredient. By thilshaepas@ttbiel efdi ekt phibieaRelidvieal aod edlicestiolgiaies
unavai |l abl e for the nechani snms causi ng deconposition (e.g. hydrolysis,
i oni zation, c#haligt olthenrautasivat adeprdiog de dconpresent wwpntidheontayeng of

silicone oils pratects the active jngredient from chepical and .
i cr obi of ogi CAIMERAITEHSE 1BUEHTPYEd RS CORVBTThEN (1958 VelTEIAtTs GRueous and

cont af i ager b A UARLE e HERRIP R D Al MGG o gl ati 1 e

silicone blo access . r've’i'ngredrent (
m crobi ol ogi celis agfRhsed QSRS B QukOfo dRE HRRSHRINE {IRstbal RBEHESH A,

fungi, nolds etc.). Thus it iS not necessary to use any conservant in the
barrier effect of the silicone coating between the active ingredient and the
vehicle base medium by which air and water are excluded from the active
ingredient. By this separating effect, the active ingredient becomes
unavailable for the mechanisms causing decomposition (e.g. hydrolysis,

ionization, catalytic and autocatalytic decomposition).

The layer of silicone oils protects the active ingredient from
chemical and microbiological challenge even in the case when the vehicle
is aqueous and contains agents favourable for decomposition. The excess
of the volatile silicone blocks the access to the active ingredient particles
from microbiological agents responsible for decomposition (e.g. bacteria,
fungi, molds etc.). Thus it is not necessary to use any conservant in the

transdermal formulation according to the present invention.

The stability of the transdermal formulation has been tested under
stability testing conditions usually applied in the pharmaceutical industry

and it did not show any detectable change after five years storage.
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transdermal fornulation according to the present invention. The stability
of the transdermal formulation has been tested under stability testing
conditions usually applied in the pharnmaceutical industry and it did not
show any detectable change after five years storage. 29 During the
application to the skin, the volatile silicones evaporate w thout residue
and do not interact with the body. The product is essentially
couservant-free fromthe viewpoint of the user. After application to the
skin, the silicone conpounds evaporate and the active ingredient and ot her
constituents of the formulation remain on the skin surface. Subsequently

t hese substances are absorbed fromthe skin. After the evaporation of the
silicone matrix, the particles of the active ingredient remain on the skin
surface enbedded iDigng tigehpplivatioh toen@alamsheam@llaacecﬁnxeﬁ@ése@va@bsme ption
into the deeper layers of the skin. In the transdermal preparations
accordi ng to witkeouir tasehte ahdvéntnanintargt twite &t bodwt ilhe praducbrie can be
used for the coatjﬂg coggfartlﬁles The . nost SUItab|F illoxaneifare

hexamet hyl di $FPEYR Wtﬁpgh%‘ﬁa?{é%mn of” the  user
d hyl |
cnown 1 1o ¢ AEPEKRIAEd X, OR B EhfipotiEls HarhAE R cBOEPO% L one

is used. The 1§ghfeﬁfdn$'a'ﬂﬁ| O’th@fj\é@ﬁ'sttﬁg@(% ArtARFbiheRtieh dehfih PnMHeadliinn
surface. Subsequently these substances are absorbed from the skin. After
the evaporation of the silicone matrix, the particles of the active
ingredient remain on the skin surface embedded into a gel, which

enhances and accelerates absorption into the deeper layers of the skin.

In the transdermal preparations according to the present
invention, any type of volatile silicone can be used for the coating of
particles. The most suitable siloxanes are hexamethyldisiloxane,
octamethyltrisiloxane and decamethylpentacyclosiloxane. As a vehicle
gel or cream base, compositions known from the art can be used.

Preferably, a hydrophilic gel compositions is used.
The surprisingly advantegous properties of the formulation

according to the present invention have been studied in membrane

penetration tests in vitro.

30



according to the present invention have been studied in nenbrane
penetration tests in vitro. 30 The apparatus for the testing of nenbrane
penetration conprises a penetration cell with accurately known surface
area and vol une having an open sanple conpartnent, a systemsuitable for
the control of environnental factors (air flow, tenperature, air humdity,
| ight exposure), a delivery systemsuitable for sustaining a fl ow of the
acceptor phase, a sanpling and an analytical unit. The expression "open
sanple conpartnent cell” nmeans that the sanple present on the surface is
not separated but in direct contact with the the surroundi ng environnent.

Test disclosed inpk Q%p@ﬁa%%f@r tﬁ@@s{iﬁgbif%ﬂi'&‘éﬁe bRasr s t&dpALds M t hout
air flow and |ight exposure at natural sunlight at the tenperature of 32

C. The crospeséciticonedl] avidaacfurhiety Bebiva atrfachenre®mbd andumearfaceg i s
exactly 10,00 cn®2, the volume of the cell is 3,00 cnB. During the tests, a
cellaftate ABnDPYhSAHMIE PrEPIHNER: & SYStenBosuiitPlgadonshe. coriolt 8kt sanpl e
f the transdermal for at ;.0
thlgg‘t menbr an

cons s 20 of APRLENA G Sr B " Ayt e sl fon

et o o PR BB e Sl TR IRATE % ety

accept or phapRasiyra snple: bestancomnglet8dif, Thd ex@ieghibo, open sample
compartment cell” means that the sample present on the surface is not
separated but in direct contact with the the surrounding environment. Test
disclosed in the present application have been carried out without air flow
and light exposure at natural sunlight at the temperature of 32 °C. The
cross-sectional area of the cella at the membrane surface is exactly 10,00
cm’, the volume of the cell is 3,00 cm’. During the tests, a cellaftate
membrane having a thickness of 30 um was used. The test sample
consisted of approx. 0.5 g portion of the transdermal formulation
according to the present invention, which is transferred onto the membran

located at the upper part of the cell. The membrane is intended for

modelling the tested biological barrier, in this case, the skin.

The acceptor phase during the test consisted of 0.9 weight%
sodium chloride solution. The acceptor phase was delivered through the
penetration cell with constant flow rate of 1 ml/min. In the effluent, the
concentration of a characteristic constituent of the test preparation

(generally the pharmaceutically active ingredient) is determined. During
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sodi um chl ori de solution. The acceptor phase was delivered through the
penetration cell with constant flowrate of 1 m/mn. In the effluent, the
concentration of a characteristic constituent of the test preparation
(generally the pharmaceutically active ingredient) is determ ned. During

31 the present tests, the assay is carried out by ultraviolet spectronetry
using a spectrophotoneter equipped with a flow cell. The neasurenent is
continued for 6 hours. Using external calibration, the concentration
profile as a function of eluted volune (proportional to elapsed tinme from
sanpl e application to the nenbrane) is determ ned and fromthese data, the

amount  of th%&;ﬁ%’é@rﬁ"t@itksthb% SlchE@NGut 1B Gltrab g tMBm Bgent is
cal cul at ed whi ch had pen’etrats%?qt he marrbL?a e drl?ri nataétﬁﬁe tese?g{)eri%d. The

rate of absonp$peetrophotonastl edquippet heitheh aflowecdiolht penatremerd it he
menbrane during the test period to the total anmount of the characteristic
constituent €bntimed der & dyonus. abistng stesedlt chhbrakiens dhel wngppiraéen t o t he

nb o t . wh t h teristi tityent . g.
Phar maceut | CRICst JECHAE LG ut ) hdue (oworave! Sorranskd TeB8sP ot i on
A | . ) o
cralytical rapSRIERbE R ROEL i BUFRAEERNGR RERRC BAAT. | s
e.g. iodonetyambant sEHRCthMAcRleGs eARitaESt, cCANhBacHSE€Ingldldnigs t he

testing of transdermal fornulations according to the
calculated which had penetrated the membrane during the test period. The
rate of absorption is modelled by the relative amount penetrated the
membrane during the test period to the total amount of the characteristic
constituent of the test formulation present in the sample applied to the
membrane. In those cases, when the characteristic constituent (e.g.
pharmaceutically active ingredient) does not have sufficient absorption
coefficient for ultraviolet detection or interference occurs, other analytical

method, e.g. methods of classical analysis or electroanalysis, e.g.

iodometry, ion selective electrode etc. can be used.

During the testing of transdermal formulations according to the
present invention formulated for topical use, we have found that the
amount of the active ingredient penetrated the membrane did not
exceeded 0.1%., thus it can be concluded that the active ingredient
practically remained at the skin surface. It has been found that
formulations according to the present invention exhibit topical effect

when the amount of the active ingredient penetrated the membrane is in
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present invention fornmulated for topical use, we have found that the
anount of the active ingredient penetrated the nenbrane did not exceeded
0.1%, thus it can be concluded that the active ingredient practically
remai ned at the skin surface. It has been found that fornulations
according to the present invention exhibit topical effect when the anount
of the active ingredient penetrated the nenbrane is in ,2 the range of 1
to 20% prefeably in the range of 7 to 20% the nost preferably, in the
range of 12 to 20 % In those cases, when a transdermal fornulation
according to the present invention was prepared with the conposition to
achi eve Syst Ght Gafld 86t 1§ DRORTBNMY ihNBeaGhby f 7 MG AW, CMe WUsEh ,
penetrated the nmenbran was in excess of 20% I|Ih nost cases, however, this
val ue was betpreferatfi, inch®58agelabl 2td 2006.dnakes: tdses, whauatranfddrhmlact i ve

i ngredi ent which had penetrated the nenbrane for several actjve

i ngredi ents damelaon orgserding onsthdi prsisestethvientiphevaEpasnsired wWih\iBeer , t he
person skilled in the agrt consider the properties of th ctive ingredient
b vl |, whi CAMARSIIERoR AFRYVE heYSHTGr CAREL 8¢ Tmpwnty of nieh@CHEF cont age

of the amuntiné’xfed{e%‘?\xﬂ’ﬁ&jl \f)gn(j:tpa%(?%ee&temb%ﬁmtinié}ic@sssm(l)‘%. 3ok > 9)
cases, however, this value was between 66 to 95%. Table 1 discloses the
amount of the active ingredient which had penetrated the membrane for
several active ingredients and two compositions disclosed in the
Examples. However, the person skilled in the art consider the properties

of the active ingredient as well, which are known from the prior art.
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Rel ati ve percentage ofl Active Concentration of the Formnulation the
active active ingredient in Exanple ingredient ingredient the formulation
('%) penetrated the nmenbrane in 6' hours * Lidocaine base 1,00% 1 80, 20%
Phenobarbital 0,50% 1. 68,40% | Nifedipine 2,00% 1. 94,20% FEconazole
base 1,00% 2. i 0,03% Acyelovir 5,00%2. 0,05% Sulfadimdine 5 00%1
7140% Sul fadimdinc 5 00%2. 0,01% Al bumn tannate 0,50% 2. 0, 00%
Papaverine 0,50% 188, 70% . MVl eloxicam1,00% 1. 97,60% The sem solid
transdermal conposition according to the present invention can be
presented preferably in a formsuitable to deliver dosage

Table 1
* - in the percentage of the amount of the active ingredient

present in a sample (ca. 0.5 g)

‘Relative
percentage of
. Concentration of the Formulation the active
Active g .. L . .
ingredient | active ingredient in Example ingredient
the formulation (%) penetrated the
membrane in 6
hours *
Lidocaine base 1,00% 1. 80,20%
Phenobarbital ; 0,50% 1. 68,40%
Nifedipine 2,00% 1. 94,20%
Econazole base 1,00% 2. 0,03%
Acyclovir 5,00% 2. 0,05%
Sulfadimidine 5,00% 1. 72,40%
Sulfadimidine 5,00% 2. 0,01%
Albumin tannate 0,50% 2. 0,00%
Papaverine 0,50% 1. 88,70%
Meloxicam 1,00% 1. 97,60%

The semisolid transdermal composition according to the present
invention can be presented preferably in a form suitable to deliver dosage

units of the preparation. In this case, the concentration of the active
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units of the preparation. In this case, the concentration of the active 34
ingredient is chosen in such a manner that by one operation of the

di spenser, a volunme corresponding to a dosage unit of the active

ingredient is delivered. Bottles equipped with a dispenser suitable for the
delivery of netered dose reproducibly are known fromthe prior art and are
commercially avail able. Such a nethod of dispensing can be well correlated
to the dose present in a dosage formknown fromthe prior art containing

t he correspondi ng amount of the active ingredient. Dosing of the

formul ation can al so be carried out by enclosing a calibrated neasuring

cylinder or SHEhNG TROSHh M tdiich 4 h@aRaekai g, dhet bgerafion natt @id on. Such
met hods for admi nistration are known fromthe prior art. Bioavailability

The transder dapedser,mal aolwne acooespondingo to he gosegentnitnotntheonactiv
especially suitable for the preparation of dosage fornms havi ng high
stability, gB@dcHroayalaliysrad Bptasrdeauippethivathi beispemscssimlcdanti st rati on

cont ai ni ng 1j i henobar bi t.al , egaonazol.e e, .sul i m di ne,
o bun ne Canaran 1 AEEF, B0SL IRl R SRR R LR IR RrBb sl s,
m croni zed Splef lmnREETRNS AR BBleY Slchad Gnethb@XSHt ¥ é‘@sin%’%@ﬁ”?@%éﬂe,
neonyci ne, hydrocortisonge, sulfarnethoxazole, trinethoprim
correlated to the dose present in a dosage form known from the prior art
containing the corresponding amount of the active ingredient. Dosing of
the formulation can also be carried out by enclosing a calibrated
measuring cylinder or measuring spoon within the packaging of the

formulation. Such methods for administration are known from the prior

art.
Bioavailability

The transdermal formulation according to the present invention is
especially suitable for the preparation of dosage forms having high
stability, good bioavailability and suitable for convenient administration
containing lidocaine base, phenobarbital, econazole base, sulfadimidine,
albumine tannate, papaverine, drotaverine, benzydamine, atropine base,
micronized sulfur, pentosane polysulfate, troxeturine, pancreatine,
neomycine, hydrocortisone, sulfamethoxazole, trimethoprim,
amodazophen, novamidazophen, paracetamol, alprazolam, theophylline

or caffeine as active ingredient. It can be appreciated very easily from the
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anodazophen, novam dazophen, paracetanol, al prazolam theophylline or
caffeine as active ingredient. It can be appreciated very easily fromthe
33 data of Table 1 that the sane active ingredient can be forrmulated in a
way to obtain topical effect (sulfadimdinc, Fornulation 2, 0.01% anount
of the active ingredient penetrated the nenbrane) or to obtain high
absorption and penetration rate, good bioavailability and thus systemc
effect (Sul fadimdine, Forrmulation 1, 72.4% of the active ingredient
penetrated the nmenbrane) as nodelled in vitro by nenbrane penetration
experinment. Chemical stability One of the chem cal stability problens of

the gel tyPe RRAEMRSSY ol inc/ QhM AL baRs:caARH BLabBdoAfit ke subsygnce 1n

di spersed formis caused e reactions occurring at the contatt points

of the surfagesbtyifitepicapeffetead]fadiniden Frgrlaford Ded Ohefraaajune@fidi tion of
the active ingredient. Polynorph forml of piroxicamis a white substance

Wit h cryst al Ithgeactster uogredent whérshrated ribei nteonbrabe) ght tyedbtow dogbur when
n other solvents,  Iln case. of traditional .oi ntnents

di ssolved in ter. or | S

and gel s contaggﬁm@n ﬁ“}d pencfating ?J%sg%‘?fi:@}oet"ﬁga}é%‘&é‘née P iSye¢™Mheni cal
reactions ch t j 0 - it | our t he rmpceut.ical.

o epar at; o ey SEHRURMANE, FoRlyalunit o7y o IR ABESY dh&Rdismt
formul ati ons Rhefr@d the membrane) as modelled in vitro by membrane penetration

experiment.
Chemical stability

One of the chemical stability problems of the gel type pharmaceutical
formulations containing active substance in dispersed form is caused by
the reactions occurring at the contact points of the surfaces, which can

lead to the change of the chemical condition of the active ingredient.

Polymorph form I of piroxicam is a white substance with crystalline
structure, which turns into a bright yellow colour when dissolved in water
or in other solvents. In case of traditional ointments and gels containing
this active substance, the above described chemical reactions change the

intensity of colour of the pharmaceutical preparation.

It has been found that contrary to the cream and gel formulations of the

state of the art, the colour of the aqueous gel of the present invention

36



state of the art, the col our of the aqueous gel of the present invention

36 containing the active ingredient coated with volatile silicone oils
(hexar net hyl di si | oxane and/ or octanethyltrisiloxane, or a m xture thereof
inaratio of 1:1) does not change. The pharmaceutical preparations of the
present invention were examned with stability tests conplying with the
current ICH (International Conference on Harnonisation of Techni cal
Requirenents for the Registration of Pharmaceuticals for Hunman Use) rules,
and the white col our of the preparations did not change during the
experinments. The active ingredient is coated with the volatile silicon oils

in a manner cbﬁ%‘inih?eﬂ% h&!’tiﬂe”%@‘éﬁ%‘ﬂ? Scofted heigelvolafleukaicoas @fsnot have
contact with the active ingredient as a result of which the preparation

has good chéhexcmhetbylalidilaxaiye ahdss cdemnahshrifildasiccor equixteesghereof good
bi oavailabi . lity i.s that the active substance should have a good rel ease

from the phaifadatieiofdr Dpressarcachanee. Tive phasmpeiticagpepaerionsfofithe
i nventi.on,rel,eas fter ion of the

conposition of the.present . t he .eva
{1 oon of I's PEedf HYRL0R o pigrinehratns GEauy T ol vty thabher gh
decrease of %Hﬁeﬂg o8 ?Ht&%ati&?ﬂa(:ﬁﬁfe‘?%ﬁéc& HERR ST of "RAThYRS used
which is a creamfornmulfated wmth a fatty

Requirements for the Registration of Pharmaceuticals for Human Use)

rules, and the white colour of the preparations did not change during the

experiments.

The active ingredient is coated with the volatile silicon oils in a manner
that the other ingredients of the gel formulation do not have contact with
the active ingredient as a result of which the preparation has good

chemical stability.

Mass decrease
A basic requirement of good bioavailability is that the active substance
should have a good release from the pharmaceutical preparation. The
active ingredient of the composition of the present invention releases
after the evaporation of the silicon oils serving as a coating. This process
is shown by the weight decrease of the preparation. As a reference,
Hotemin® cream was used which is a cream formulated with a fatty

basis.
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basis. 37 The ingredients of Hotem n(r) cream 1% are: nethyl

par ahydr oxybenzoatc, macrogol cetylstearyl ether, sorbitan stearate,
stearic acid, cctyl stearil alcohol, white vaseline, liquid paraffin,
purified water. The sanples were stored in a standard hum dity exsiccator
and they were neasured on analytical scales at certain intervals. Figure |
and 2 denonstrate the nass decrease and its relation to tinme. The results
of the measurenents show that the evaporation is faster from the system
containing the volatile silicones than fromthe reference preparation
After 24 hours only the active ingredient and a snmall anount of the

pol ymer adj uvgjt rﬁ;ﬁ(jhdgg%(%ono(#fhe ﬁg?én%?x@) The, d.6f er q@g?e%ir@t nelt%th%)gad | ower

mass decrease; only™t % t he whol e nass evapora Experi rrent s
concer ni ng t hardhyanepdiehzodte pughcropel bicoylegiacdl ctiimyoabiesn #Aoatuteer basic
condi tion of good bioavailability is the easy diffusion of the active
subst ance af tséaariceicedseetylhgtearghalcdleolbindiitegiasalinayg rpidperddyin, avrifioé or
passive transport. 38 The transport of the active ingredient through apolar
and serni pol arater:

The samples were stored in a standard humidity exsiccator and they were
measured on analytical scales at certain intervals. Figure 1 and 2

demonstrate the mass decrease and its relation to time.

The results of the measurements show that the evaporation is faster from
the system containing the volatile silicones than from the reference
preparation. After 24 hours only the active ingredient and a small amount
of the polymer adjuvant remained on the scales. The reference ointment

had lower mass decrease; only the 60% of the whole mass evaporated.

Experiments concerning the transport through the biological

membranes
Another basic condition of good biocavailability is the easy diffusion of

the active substance after release through the biological membrane by

active or passive transport.
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bi ol ogi cal nmenbranes (for exanple: skin) was studied with the help of an
appar atus operating according to the operation principle of the vertical

di ffusion cell devel oped by the Hanson Conpany (Hanson M croette T™M
Topical. & Transdermal Diffuson Cell System Hanson Research Corporation).
The reference conposition of the experiments is Hotem n(r) ointnent.

Di ffusion through apol ar nmenbrane Diffusion through apol ar nenbrane was
studi ed because the upper layer of the skin, the stratum corneum has a

| i pophi |, apolar character because of the chem cal characteristics of its
components. Therefore, first of all pharmacons having the ability of

di ssolving i h r et .} | : as the
drugs which Eg%e&g%%{og lé? hglr%agt&?rgl 21,:1?( ggi%m E}l{éd&ll‘ggl %pglf%%)\?\?sdc% ﬁgﬁq}ﬁé@%ﬁ ts of the
experiments pajogiesl @enbusid’q fér exipleadken) Was e@idaddedithithd helpopl apy|
myristate. Figure 4 denonstrates the release of the reference conposition
and Fi gure Bppardtus epasattngrpecctinge teelampbestiod priigpleeot tishwenticahe

and Fi qur o 6UGBHORSPHACEEIoRG! PETlatba- OB G (HEORM FHEEESE ance on. &

certain surf - e (eI - al e fr SS ' place in

tinme is desc?ﬁgg Tw%{]thalﬁF @%‘?@ﬁ‘?ﬁ%ﬂ? ldsetrll é%télﬂ’ HafSe RE%&&Q
Corporation).

The reference composition of the experiments is Hotemin® ointment.
Diffusion through apolar membrane

Diffusion through apolar membrane was studied because the upper layer
of the skin, the stratum corneum, has a lipophil, apolar character because
of the chemical characteristics of its components. Therefore, first of all
pharmacons having the ability of dissolving in the stratum corneum are

able to get into it as well as the drugs which have apolar characteristics.

Figure 3 shows the results of the experiments carried out using a

membrane impregnated with isopropyl myristate.

Figure 4 demonstrates the release of the reference composition and

Figure 5 and 6 are comparative examples.
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The general fonnula of the root function is: QQt"" (1), wherein Q
represents the rel eased anobunt of the active ingredient duringt tinme, Qo
represents the the rel eased anount of the active ingredient at t= 0 (it i
usually 0) and in represents the gradient of the linearized function. |If
inis 1, the anount of the released active ingredient increases linearly in
time, but usually in has a |lower value than 1. Wien in is approximtely
0.5, Qis shown by a linear function at t 0,5 function. The gradi ents of
the linears (angular coefficient) are the velocity constant. Eval uating
the functions mathematically it can be stated that the root function of
equation (1) b I t asyr NfctiviROliRb R diehabl e 2
shows t he cor?é grr?t %01%@%8 ﬁhgﬁg&%%%%h?gﬁ&?te%?e?efn?g@tgr‘lem@deg%ee -(1):1? t he
regression, 49miabing 2 fheewkolkedmesntoind Rggurelcedsaondtraiey thel mdeased The
constants of the root function nmatched to the neasurement points and the
val ues of t W&\t oEltha a6iyecodsanes ent JeERpeITRRSstoNBe sign IMmMRe/C8l’| i cone
cont ai ni ng system Measurenent 1 0.061 0.754 0.982

S

Usually the process taking place in time is described with a root function.

The general formula of the root function is:

Q=0Q,t" (1),

wherein Q represents the released amount of the active ingredient during t
time, Q represents the the released amount of the active ingredient at t=
0 (it is usually 0) and m represents the gradient of the linearized function.
If m is 1, the amount of the released active ingredient increases linearly in
time, but usually m has a lower value than 1. When m is approximately
0.5, Q is shown by a linear function at t o5 function. The gradients of the

linears (angular coefficient) are the velocity constant.

Evaluating the functions mathematically it can be stated that the root
function of equation (1) can be exactly matched to the measurement
points. Table 2 shows the constant of Q, m and R* which represents the

degree of the regression.
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Measurenent 2 0.025 0.909 0.986 Measurenent 3 0.039 0.791 0.973
Measurenment 4 0.031 0.839 0.979 Measurenent 5 0.069 0.752 0.994
Measurenent 6 0.063 0.779 0.984 nean value 0.047 0.798 0.988 Reference
conposition Measurenent 1 0.0006 0.948 0.934 Measurenent 2 0.0007 0927
0.926 Measurenment 3 0.0003 1.065 0.953 nmean val ue 0.0005 0.975 0.945 The
val ues of Table 2 show that the kinetics of the process is described
precisely by the root function. The value of Q is around 0, the value of
rn is between 0.5 and 1, therefore the process is not linear in tinme, but
the velocity of the process is continuously decreasing. The root
transformati on was not carried out as thgpy@bue of mis different fromO.5.
During the six-hour |ong experinent the rel ease of the active ingredient

from sanpl e containj silicone, oil was r oxi mat 59% 41 .Fromthe
ref erence conposit %H%kéggthsréﬁhf%eme nggrﬁé‘a“ﬂufbﬁ§°Pﬁ%“t%%g]rq nment (the
maxi mum r el eageobfundivnamatchediosthegpeasuremetypaintsognd the values of

the correlation coefficient

Experiment No. Qo m R’
Silicone containing system
Measurement 1 0.061 0.754 0.982
Measurement 2 0.025 0.909 0.986
Measurement 3 0.039 0.791 0.973
Measurement 4 0.031 0.839 0.979
Measurement 5 0.069 0.752 0.994
Measurement 6 0.063 0.779 0.984
mean value 0.047 0.798 0.988
Reference composition
Measurement 1 0.0006 0.948 0.934
Measurement 2 0.0007 0.927 0.926
Measurement 3 0.0003 1.065 0.953
mean value 0.0005 0.975 0.945

The values of Table 2 show that the kinetics of the process is
described precisely by the root function. The value of Qq is around 0, the
value of m is between 0.5 and 1, therefore the process is not linear in
time, but the velocity of the process is continuously decreasing. The root

transformation was not carried out as the value of m is different from 0.5.

During the six-hour long experiment the release of the active

ingredient from sample containing silicone oil was approximately 5 %.
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As to the results of our experinents it can be concluded that the
conposition prepared according to the present invention is able to rel ease
much nore of the active ingredient than the reference conposition.

Di ffusion through sem pol ar nmenbrane The experinments of transport through a
sem pol ar nmenbrane gives a nodel of entering into the living cell, and
passi ng through the living cell, which is a condition of the

phar macol ogi cal efficacy. The sem pol ar nenbrane was prepared by
inpregnating it with ethyl alcohol. The results of our experinments are
demonstrated by Figures 7-10. Conparison of the release of the active

[ ngredi ents phoh e cRRIEaLs LML REIRE ERANY Y AN ORCANMNHY B n( 1)

oi nt nent : I neti rocess, ound t hat

value mis experﬁnénqthdxh@xﬁﬂmtrewaseﬁ éfthetzfmlvefv@fs%ﬁph@xmmél tor29%3f or mat i on
was carried out. The results dermnstrat ed by Figure 11 and th val ues

of the regression b ggﬂ\g es of Qo,
in and R?. 42 TablAé @eq:\%gggr%e] ease o %g&gégﬁyégﬁignegge e déd‘ }/%é;h a
sem pol ar NepdmpBsitioPREFdrb®Atcd¥ding@@ thk Breseht iBRAtof dNhFkeb RElcayst €M

much more of the active ingredient than the reference composition.

Diffusion through semipolar membrane
The experiments of transport through a semipolar membrane gives a
model of entering into the living cell, and passing through the living cell,

which is a condition of the pharmacological efficacy.

The semipolar membrane was prepared by impregnating it with ethyl

alcohol. The results of our experiments are demonstrated by Figures 7-10.

Comparison of the release of the active ingredients of the

composition of the present invention and Hotemin® ointment:

Studying the kinetics of the process, it has been found that value
m is ~ 0.5 of the equation (1), therefore the root transformation was
carried out. The results demonstrated by Figure 11 and the R* values of
the regression line show a close match. Table 2 shows the values of Qp, m

and RZ,
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Measurenment 1 0.932 0.449 0.945 Measurenent 2 0,644 0.471 0.994
Measurenment 3 0.843 0.435 0.894 Measurenent 4 1.032 0.465 0.961
Measurenent 5 1.369 0.343 0.949 Measurenent 6 1.191 0.415 0.895 nmean val ue
0.990 0.429 0.962 Reference conposition Measurenent 1 0.024 0.340 0.923
Measurenent 2 0.013 0.494 0.922 Measurenent 3 0.031 0.249 0.903 nean val ue
0.021 0.373 0.941 The ratio between the conposition containing silicon and
the reference HoteminO ointnent is 50:1, nanely the anount of the rel eased
active ingredient is fifty fold nore than the rel eased anount of the
active ingredient fromthe reference conposition. 43 Conparison of the

rel ease of the active ingredients of the conposition of the present

i nvention and ot her transdermal pharnaceutical preparations containing

pi roxi cam The di ffusion of the conpositTabled¥ the present invention through

a
The release of the active ingredient through a semipolar membrane

Experiment No. Qo m R’
Silicone containing system
Measurement 1 0.932 0.449 0.945
Measurement 2 0.644 0.471 0.994
Measurement 3 0.843 0.435 0.894
Measurement 4 1.032 0.465 0.961
Measurement 5 1.369 0.343 0.949
Measurement 6 1.191 0.415 0.895
mean value 0.990 0.429 0.962
Reference composition
Measurement 1 0.024 0.340 0.923
Measurement 2 0.013 0.494 0.922
Measurement 3 0.031 0.249 0.903
mean value 0.021 0.373 0.941

The ratio between the composition containing silicon and the reference
Hotemin® ointment is 50:1, namely the amount of the released active
ingredient is fifty fold more than the released amount of the active

ingredient from the reference composition.
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sem pol ar nmenbrane was conpared with the follow ng preparations: FErazon(r)
1% cream Erazon(r) 1 %gel, Feldene(r) 0,5%gel, Feldene-top Crene,
Hotem n(r) ointnent. The above conpositions contain piroxicarn, but the
carriers and the ingredients thereof are different fromthe conposition of

the invention. |t has been discovered that the release of the active
ingredient fromthe conposition containing volatile silicones is greater
than the above exanined creans and gels. (Sec Figure | 1.) 44 In the

foll ow ng exanpl es, the conposition and nethod of preparation of
transdennal fornul ati ons according to the present invention are
denonstrated without limting the scope of protection to the discl osed
conpositions and nmethods. The auxiliary agents refereed to in the exanpl es

as "Silicon Fluid" arGmpRiByhfiR2oRasd GEARMRIRN idibBédionane ted/ or
octanethyltrisiloxane or mxtures thereof). The viscosity of the sil oxane

sol uti ons nenti ocethpositiarhef theapydsest arvenfio@mmiSothet @daxsteraral200 cSt .

These agents are conmercially avail able. L. L
pharmaceutical preparations containing piroxicam

The diffusion of the composition of the present invention through a

semipolar membrane was compared with the following preparations:
Erazon® 1% cream,

Erazon® 1% gel,

Feldene® 0,5% gel,

Feldene-top Creme®,

Hotemin® ointment.

The above compositions contain piroxicam, but the carriers and the

ingredients thereof are different from the composition of the invention.

It has been discovered that the release of the active ingredient from the
composition containing volatile silicones is greater than the above

examined creams and gels. (See Figure 11.)
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45 Exanple 1 Transdermal gel suitable for system c effect Active ingredient
0,1-2 g Silicone fluid 0,65 CST 1,200 g Silicone fluid 100 CST 0,400 g
Car bopol 980 0,200 g Potassium hydroxide solution 10% 0, 290 ¢

Hydr oxypr opyl - met hyl cel l ul ose 0,800 g Purified water ad 40,00g The anount
of the active ingredient is chosen according to the desired strength of
the formulation or according to the dispensed volune and unit dosage. 46
Exanpl e 2 Transdermal semisolid fornulation for topical use Active
ingredient 0,05-1,0 g Silicone fluid 0,65 CST 0,600 g Silicone fluid 200
CST 0,300 g Carbopol 980 0,100 g

In the following examples, the composition and method of preparation of
transdermal formulations according to the present invention are
demonstrated without limiting the scope of protection to the disclosed

compositions and methods.

The auxiliary agents referred to in the examples as ,,Silicon Fluid” are
methylsiloxanes (hexamethyldisiloxane and/or octamethyltrisiloxane or
mixtures thereof). The viscosity of the siloxane solutions mentioned in
the examples are 0.65 c¢St, 100 ¢St or 200 cSt. These agents are

commercially available.
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Pot assi um hydr oxi de sol ution 10% 0, 145 g Hydroxypropyl -nethyl cell ul ose
0,400 g Purified water ad 20,000 g The anpbunt of the active ingredient is
chosen according to the desired strength of the formulation or according
to the dispensed volune and unit dosage. 4 Exanple 3 Method for
preparation The conpositions according to Exanple 1 or 2 as well as
conpositions having simlar qualitative conposition are produced by the
following nethod. 3.1. Preparation of the suspension of the active

i ngredient The optionally mcronized active ingredient is mxed wth the
silicone oils. Subsequently the m xture is honogeni zed using a suitable

| aboratory mxer, e.g. on IaboratoEXaﬁﬁﬂéq, using an Utra-Turrax m xing

apparatus (4000 min ', 5 mn). 3.2. Preparation of gel base
Hydr oxypr opyl cel | ul ose Tsamddeadali gel soahble goopotdiendiéatt o wat er at the
tenperature of 25 C and stirred unti | conplete dissolution. Subsequently
Car bopol 980 NF is added to the solution and stirred until dissol ved.
Active ingredient 0,1-2 ¢
Silicone fluid 0,65 CST 1,200 g
Silicone fluid 100 CST 0,400 g
Carbopol 980 0,200 g
Potassium hydroxide solution 10% 0,290 g
Hydroxypropyl-methylcellulose 0,800 g
Purified water ad
40,00g

The amount of the active ingredient is chosen according to the desired
strength of the formulation or according to the dispensed volume and unit

dosage.
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Thereafter the solution is neutralized using 10 wei ght % potassi um

hydr oxi de solution. Stirring is continued until a snpboth gel state is
obtained. 48 3.3. Preparation of medicated gel Into the gel base prepared
according to 3.2, the suspension of the active ingredient is added in.
smal | portions and honogeni zed, Exanple 4 Piroxicam gel conposition
Piroxicam0.500 g Silicone fluid 0.65 ¢St 0.500 g Silicone fluid 100 cSt
2.150 g Carbopol 980 NF 0.250 g Trietanolanm n 0.200 g

Hydr oxypr opyl -nmet hyl cellulose 1.000g Purified water ad 50.000 g
According to the reci pe of the above exanple the gel was prepared in a
batch size of 7 kg with a Brogtech EQHﬁﬁﬁé s suitable for the preparation
of ointnments. However, any apparatus suitable for mxing operation

sati sfying the requir@raetisrned] sphagotatfuinudaion fod uspicyl. us9

Active ingredient 0,05-10 ¢
Silicone fluid 0,65 CST 0,600 g
Silicone fluid 200 CST 0,300 g
Carbopol 980 0,100 g
Potassium hydroxide solution 10% 0,145 ¢
Hydroxypropyl-methylcellulose 0,400 g
Purified water ad 20,000¢g

The amount of the active ingredient is chosen according to the desired
strength of the formulation or according to the dispensed volume and unit

dosage.



The Brogtech apparatus ensures maxi numefficiency with all the necessary

m xi ng and honogeni zing el enents. It can be equi pped wth an anchor type
agitator: The anchor, fitted with scraper blades produces a strong
tangential main flow resulting in optimal heat transfer. It transports the
product fromthe walls towards the mddle of the vessel and the inside

| ocated against the agitating tools. In addition to the outstandi ng heat
transfer, the special design of the anchor profile and the scraper bl ades
produces intensive tangential and radial blending of the product.
Optionally a spiral agitator can be used, wherein the spiral(s) which guns
in the opposite direction to the apghgipleRroduces a strong axial main
flow. The nassive material transport p oguces i ntensi ve vertical bl ending
and resulting outstandi ng heatMexeliafog@repdrition t he product. In conparison
with other blender concepts, this results in essentially faster cooling or
heating in high viscosity nedia. Also, due to the careful product

f he b h , ef ' i nual
Gener i on of TRTRSTEPGULEES PaiEdrg: e EXbyBle | HE LAt ! 2LFPEPRSIR | ow
or it pi o adRariR Raget ARRGRR Vi SRRt ks A6 R R Cne RIONIER T,

0.2-1.5 or 1448&nhem The actual honogeni zing process takes place in this
gap. The rotation produces a high

3.1. Preparation of the suspension of the active ingredient

The optionally micronized active ingredient is mixed with the silicone
oils. Subsequently the mixture is homogenized using a suitable laboratory
mixer, e.g. on laboratory scale, using an Ultra-Turrax mixing apparatus

(4000 min™, 5 min).

3.2. Preparation of gel base

Hydroxypropylcellulose is added in small proportions into water at the
temperature of 25 °C and stirred until complete dissolution. Subsequently
Carbopol 980 NF is added to the solution and stirred until dissolved.
Thereafter the solution is neutralized using 10 weight% potassium
hydroxide solution. Stirring is continued until a smooth gel state is

obtained.
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turbul ence shearing flowwith forced flow direction. A high power density
is produced at the entry to the gap. Since the force (tension) 50
occurring in. this gap is greater than the strength of the transported

di sperse particles, these are separated and honogeneously distributed in
the medium 4,1. Method of preparation of the suspension containing the
active ingredient: Mcronized piroxi cam powder (70.0 g) is mxed with
Silicone fluid 0,65 ¢St (301.0 g) and Silicone fluid 100 cSt (70.0 g) in
an 800 m  beaker glass, and the mxture in an Utra-Turrax apparatus, at
4000 revs/mnute for 5 mnutes. The prepared suspension is stored in an

airtight pl a@e_g'%béraﬁgﬁldf%di%edgeﬁ. Met hod of preparation of the gel
base: Purified water (6000 g) 1s poured into the Brogtech apparatus and the

iyl oxypr opy I T PR GiRsuEe £ 450G gfe (L 2o BRRRER e cve it ur e

and it is stijpredidh id icIANRAVSfoRshAd BBRRGHNEH! total dissolution of
the oi ntnent base (approximately 1.5 hours). After dissolution Carbopol

980 NF (35.0 g) is added to the reaction mxture and it is stirred for 4
hours. The mi xture is neutralized with a solution

Example 4

Piroxicam gel composition

Piroxicam 0.500 g
Silicone fluid 0.65 ¢St 0.500 g
Silicone fluid 100 ¢St 2.150 g
Carbopol 980 NF 0250 g
Trietanolamin 0.200 g
Hydroxypropyl-methylcellulose 1.000g

Purified water ad 50.000g

According to the recipe of the above example the gel was prepared in a
batch size of 7 kg with a Brogtech apparatus suitable for the
preparation of ointments. However, any apparatus suitable for mixing

operation satisfying the requirements of pharmaceutical industry.
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51 of triethanolamne (28.0 g) and purified water (100.0 g) and stirring is
continued until the m xture has gel consistency. 4.3. Method of preparation
of the end product (gel conposition): To the gel base prepared according to
point 4.2., the suspension of the drug obtained according to point 4.1 is
added stepwi se, and the gel is conpleted to 7.00 kg with purified water.
The obtained gel is honbgenized for 5 mnutes in the built-in honogeni zer
of the Brogtech apparatus at 1200 revs/mn, at the maxi num di aneter of the
gaps (1.5 mm. Exanple 5 Cotrimazol -containing gel conposition
Clotrimzol 0.200 g Silicone fluid 0.65 ¢St 1.000 g Silicone fluid 100

Fycir oxypr opyl - eyl CBST ol BAE G gy P e herar "2 98" odh 0° s2
According to thecésetypiihgting boyenexagel@néhe lgehn basqpipgedredhi n a
an anchor type agitator: The anchor, fitted with scraper blades
produces a strong tangential main flow resulting in optimal heat
transfer. It transports the product from the walls towards the middle of
the vessel and the inside located against the agitating tools. In addition
to the outstanding heat transfer, the special design of the anchor profile
and the scraper blades produces intensive tangential and radial
blending of the product. Optionally a spiral agitator can be used,
wherein the spiral(s) which runs in the opposite direction to the
anchor, produces a strong axial main flow. The massive material
transport produces intensive vertical blending and resulting
outstanding heat exchange within the product. In comparison with
other blender concepts, this results in essentially faster cooling or
heating in high viscosity media. Also, due to the careful product
conveyance (from the bottom to the top), effective and continual
deaeration of the product takes place over the entire surface with low
energy expenditure. In homogenizing mode designed on the
rotor/stator principle; accordingly the gap width is steplessly
adjustable between 0.2-1.5 or 1-10 mm. The actual homogenizing
process takes place in this gap. The rotation produces a high
turbulence shearing flow with forced flow direction. A high power

density is produced at the entry to the gap. Since the force (tension)
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batch size of 7 kg with a Brogtech apparatus suitable for the preparation
of ointnments, 5.1. Method of preparation of the suspension containing the
active ingredient: Mcronized clotrimzol powder (70.0 g) is mxed with
Silicone fluid 0,65 eSt (350.0 g) and Silicone fluid 100 cSt (70.0 g) in a
800 m  beaker glass, and the m xture is honogenized in an U tra-Turrax
apparatus, at a 4000 revs/mnute for 5 mnutes. The prepared suspension is
stored in an airtight place until application. 5.2. Method of preparation
of the gel base: Purified water (6000 g) into the Brogtech apparatus and
the tenperature is set at 25C. In an anchor m xer in position 4,

hydroxypropyl - H@éd}i/ihgeiin' Hﬁ??ggegi%‘l e ;[eg)thﬁé t@g@ﬁ%n ﬁleBW-tﬁg t{??igé&%ed m xture

and it is stir at t same ute speed untit tota ol ution of
the oi ntment bakpefsanpirtdlesBiheby ade Scpagaes JandMdraogeroasigl disirbutéar bopol
980 NF (35.0 g) to the reaction mxture and it is stirred for 4 hours. The
m xture is neuttrdieimediuni.t h a solution of 53 triethanolanne (28.0 g) and
purified water (100.0 g) and stirring is continued until the m xture has
gel consistency. 5.3. -Method of preparation of the end product (gel

conposi tion):

4.1. Method of preparation of the suspension containing the active

ingredient:

Micronized piroxicam powder (70.0 g) is mixed with Silicone fluid
0,65 ¢St (301.0 g) and Silicone fluid 100 ¢St (70.0 g) in an 800 ml
beaker glass, and the mixture in an Ultra-Turrax apparatus, at 4000
revs/minute for 5 minutes. The prepared suspension is stored in an

airtight place until application.

4.2. Method of preparation of the gel base:

Purified water (6000 g) is poured into the Brogtech apparatus and the
temperature is set at 25°C. In an anchor mixer in position 4,
hydroxypropyl-methylcellulose (140.0 g) is added stepwise to the
mixture and it is stirred at the same revs/minute speed until total
dissolution of the ointment base (approximately 1.5 hours). After
dissolution Carbopol 980 NF (35.0 g) is added to the reaction mixture

and it is stirred for 4 hours. The mixture is neutralized with a solution
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To the gel base prepared according to point 5.2., the suspension of the
drug obtai ned according to point 5.1 is added stepwi se, and the gel is
conpleted to 7.00 kg with purified water. The obtained gel is honbgenized
for 5 mnutes in the built-in honbogeni zer of the Brogtech apparatus at
1200 revs/ mn, at the maxi num di aneter of the gaps (1.5 nm. Exanple 6 Ge
conposition containing netrani dazol as active ingredient.: Metranidazol
1.000 g Silicone fluid 0.65 ¢St 2.000 g Silicone fluid 100 cSt 0.200 g
Car bopol 980 NF 0.250 g Trietanolamn 0.200 g

1- 1 ydroxypropyl - nmet hyl eel | ul ose 0.400g Purified water ad 20.000 g 54

According to t F=Toy : r in a

bat ch si ze of QF%&f\/}\%ﬁa@ﬁrﬁ %f@%ﬁﬁg%g’??‘g? Eg\vétgﬂga'%\é?%}qatsﬁgﬁﬁ %?Separ ation
of ointnents. Bedtind¥atind ted nﬁk@p@hgggam&gis{aﬁ@ysuspensi on containing the
active ingredient:

4.3. Method of preparation of the end product (gel composition):

To the gel base prepared according to point 4.2., the suspension of the
drug obtained according to point 4.1 is added stepwise, and the gel is
completed to 7.00 kg with purified water. The obtained gel is
homogenized for 5 minutes in the built-in homogenizer of the
Brogtech apparatus at 1200 revs/min, at the maximum diameter of the

gaps (1.5 mm).

Example 5

Clotrimazol-containing gel composition

Clotrimazol 0.200 g
Silicone fluid 0.65 ¢St 1.000 g
Silicone fluid 100 ¢St 0.200 g
Carbopol 980 NF 0.100 g
Trietanolamin 0.200 g
Hydroxypropyl-methylcellulose 0.400g

Purified water ad 20.000g

52



M croni zed netroni dazol powder (350.0 g) is mxed with Silicone fluid 0.65
eSt (700.0 g) and Silicone fluid 100 eSt (70.0 g) in a 800 m  beaker
glass, and the mxture in an Utra-Turrax apparatus, at a 4000 revs/mnute
for 5 mnutes. The prepared suspension is stored in an airtight place
until application. 6.2. Method of preparation of the gel base: Purified

wat er (5500 g) into the Brogtech apparatus and the tenperature is set at
25C. In an anchor mixer in position 4, hydroxypropyl-nmethy] cell ul ose
(140.0 g) is added stepwise to the mxture and it is stirred at the sane
revs/mnute speed until total dissolution of the ointnent base
(approximately 1.5 hours). After dissolution Carbopol. 980 NF (35.0 g) is
added to the reaction mxture and it is stirred for 4 hours. The m xture
i's neutralized Aédondimggolthit remipe 66thefabont ekhaipbd el god WaBGrépayyd amd puri fi ed
water (100.0 g) and stirring is continued until the m xture has gel

consi stency. 6.3ichvisizrodlof7 Hegepattatd ohragteathaippathiyy cdifeble( ger the
conposition): To the.ge epared according to point 6.2., the
suspensi on of tmgparﬁ?g‘bo B@Wﬁgﬂf according to point 6.1 i s added stepwi se,
and the gel is conmpleted to 7,00 kg with purified water. The obtai ned gel
is honogenized for 5 mnutes in the built-in honogeni zer of the

5.1. Method of preparation of the suspension containing the active

ingredient:

Micronized clotrimazol powder (70.0 g) is mixed with Silicone fluid
0.65 ¢St (350.0 g) and Silicone fluid 100 ¢St (70.0 g) in a 800 ml
beaker glass, and the mixture is homogenized in an Ultra-Turrax
apparatus, at a 4000 revs/minute for S5 minutes. The prepared

suspension is stored in an airtight place until application.

5.2. Method of preparation of the gel base:

Purified water (6000 g) into the Brogtech apparatus and the
temperature is set at 25°C. In an anchor mixer in position 4,
hydroxypropyl-methylcellulose (140.0 g) is added stepwise to the
mixture and it is stir at the same revs/minute speed until total
dissolution of the ointment base (approximately 1.5 hours). After
dissolution Carbopol 980 NF (35.0 g) to the reaction mixture and it is

stirred for 4 hours. The mixture is neutralized with a solution of

53



Brogtech apparatus at 1200 revs/mn, at the maxi nrum di aneter of the gaps
(1.5 mm. The obtained gel is stored in an airtight place or put into an
airtight packaging (nmetal tube). Exanple 7 Gel conposition containing
cetirizin as active ingredient: Cetirizin 0.200 g Menthol 0.200 g Ethyl
al cohol 0.200 g Silicone fluid 0.65 cSt 1.000 g Silicone fluid 100 cSt
0.200 g 56 Carbopol ,980 NP 0,250 g Trietanolamn 0.200 g Purified water
ad 20.000 g According to the recipe of the above exanple the gel was
prepared in a batch size of 7 kg with a Brogtech apparatus suitable for
the preparation of ointnents. 7.1. Method of preparation of the suspension
containing the I FRgrednent ; e pUEYZ nh iz} .0 g) is
mixed with S leanafriASEE0°D PRy e TG0 RL AR RinG D00 O
(70.0 g) in anc8hfinudd netilkRe mixture has gel consistency.

5.3. Method of preparation of the end product (gel composition):

To the gel base prepared according to point 5.2., the suspension of the
drug obtained according to point 5.1 is added stepwise, and the gel 1s
completed to 7.00 kg with purified water. The obtained gel is
homogenized for 5 minutes in the built-in homogenizer of the
Brogtech apparatus at 1200 revs/min, at the maximum diameter of the

gaps (1.5 mm).

Example 6

Gel composition containing metranidazol as active ingredient.:

Metranidazol 1.000 g
Silicone fluid 0.65 cSt 2.000 g
Silicone fluid 100 ¢St 0.200 g
Carbopol 980 NF 0.250 g
Trietanolamin 0.200 g
Hydroxypropyl-methylcellulose 0.400g

Purified water ad 20.000g
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gl ass, and the m xture is honogenized in an Utra-Turrax apparatus, at a
4000 revs/mnute for 5 mnutes. The prepared suspension is stored in an
airtight place until application. 7.2. Method of preparation of the menthol
solution: Menthol (70.0 g) is dissolved in ethyl alcohol in a 300 ni
beaker glass. It is stored airtight until utilization. ~7 7.3. Method of
preparation of the gel base Purified water (6000 g) is poured into the
Brogt ech apparatus and the tenperature is set at 25C. In an anchor m xer
in position 4, hydroxypropyl-nethylcellulose (140.0 g) is added stepw se
to the mxture and it is stirred at the sane revs/ mnute speed until total
di ssolution of the ointnent base (approximately 1.5 hours). After
di ssol ution Carbopol 980 NF (35 0 g) to the reaction m xture and it is
stirred for 4 gpurs The, m x uref%ﬁ gut al solutio

fi'ed

tri et hanol ani né-F98IRE & e d§CHEA At ?fanf‘ﬁ 6%\%% Wﬁ%ﬁreﬁaferﬁnn;b is
continued unti,ffheg {%xgyrg Q?Sw?thg%l B}Bgt%'cﬁt g;ﬁ;%{‘atuz @hti\@é had efie

preparation of the end product (gel conpositi e gel base prepared
accordi ng to ppireparatich of dihementspensi on of the drug obtained according to
point 7.1 is added stepwi se, and the gel is conpleted to 7.00 kg with
purified water. The obtained gel is

6.1. Method of preparation of the suspension containing the active

ingredient:

Micronized metronidazol powder (350.0 g) is mixed with Silicone
fluid 0.65 ¢St (700.0 g) and Silicone fluid 100 ¢St (70.0 g) in a 800 ml
beaker glass, and the mixture in an Ultra-Turrax apparatus, at a 4000
revs/minute for 5 minutes. The prepared suspension is stored in an

airtight place until application.

6.2. Method of preparation of the gel base:

Purified water (5500 g) into the Brogtech apparatus and the
temperature is set at 25°C. In an anchor mixer in position 4,
hydroxypropyl-methylcellulose (140.0 g) is added stepwise to the
mixture and it is stirred at the same revs/minute speed until total
dissolution of the ointment base (approximately 1.5 hours). After
dissolution Carbopol 980 NF (35.0 g) is added to the reaction mixture

and it is stirred for 4 hours. The mixture is neutralized with a solution
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honogeni zed for 5 mnutes in the built-in honogenizer of the Brogtech
apparatus at 1200 revs/mn, at the maxi num di aneter of the gaps (1.5 m).
The obtained gel is stored in an airtight place or put into an airtight
packaging (nmetal tube). 58 We claim 1. Sem solid pharmaceuti cal
preparation for transdermal use, which contains particles of at |east one
active ingredient coated with a volatile silicone oil or a mxture of such
oils dispersed in a gel, or cream base vehicle, 2. Pharnaceutica
preparation according to claiml1, characterized in that the volatile
silicone oil conponent is selected from hexanethyl disil oxane,

octanet hyltrisi}oxanc, ;deca | < nt a | osi | r mxtures thereof.
3. Pharnaceuti%gﬁugbﬂg)Wﬁngﬁkgingﬁﬁﬁanﬁ%géy ﬁf€%§$?§?§P§¥ g 15
characterized %Jhtﬁﬁ‘x%ﬁ ﬁq@?tl?é:ﬁqii%tgré H&rggicgﬂgig%cgr e selected from
pharmaceutically active conmpounds suitable tor the treatnent or prevention
of infectious di seases, cancerous or haematol ogi cal diseases,

endocrinol ogical. nmetabolic or nutritional diseases, diseases of the

central nervous system psychiatric, behaviourial and obsessive
(vi sel kedesi) di3orMethod cfmrpparsiior ofithe eaéproduct (gel composition):

To the gel base prepared according to point 6.2., the suspension of the
drug obtained according to point 6.1 is added stepwise, and the gel is
completed to 7.00 kg with purified water. The obtained gel is
homogenized for 5 minutes in the built-in homogenizer of the
Brogtech apparatus at 1200 revs/min, at the maximum diameter of the
gaps (1.5 mm). The obtained gel is stored in an airtight place or put
into an airtight packaging (metal tube).

Example 7

Gel composition containing cetirizin as active ingredient:

Cetirizin 0.200 g
Menthol 0.200 g
Ethyl alcohol 0.200 g
Silicone fluid 0.65 ¢St 1.000 g
Silicone fluid 100 cSt 0200 g
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sexual and sexually transmtted di sease, disorders or conditions related
to the nental or cognitive function, neurological disorders, stroke,

opht al nol ogi cal di seases, dental diseases, otolaryngol ogical diseases,
cardi ovascul ar or cerebrovascul ar diseases, pul nonol ogi cal di seases,
gastroenterol ogi cal or hepatol ogi cal diseases, diseases of the
bone-arthritic and the muscular system imunol ogi cal di seases, obstertic
or gynaecol ogi cal or androl ogi cal diseases or effective for the treatnent
of injuries caused by external physical effects or 59 against external or
internal parasites, insects or mcrobes or useful as a diagnostic or

di sinfectant i pgpedi£0ke Phar maceutical preparation a@qgﬁpéng to any of
claims 1 to 3, rein the vehicle is a hydrophilic gel base” contai ning

one or nore gel-formng polymer, water and optionally o auxi liary
agents. 5. Phaﬁﬁﬁ{f‘é‘@ﬁn&% preparation according to any oibrzqoﬁrrs 1to 4,
characterized in that the get-formng polyner in the vehicle is a

car boxyvi nyl pBhyifted watstdr oxypr opyl et hyl eel | ul ose 6€ a 20W®4 @re t her eof .
6. Sem solid pharmaceutical preparation for transdermal use,

According to the recipe of the above example the gel was prepared in a
batch size of 7 kg with a Brogtech apparatus suitable for the

preparation of ointments.

7.1. Method of preparation of the suspension containing the active
ingredient:

Micronized cetirizin powder (70.0 g) is mixed with Silicone fluid 0,65
cSt (350.0 g) and Silicone fluid 100 ¢St (70.0 g) in an 800 ml beaker
glass, and the mixture is homogenized in an Ultra-Turrax apparatus, at
a 4000 revs/minute for 5 minutes. The prepared suspension is stored in

an airtight place until application.

7.2. Method of preparation of the menthol solution:

Menthol (70.0 g) is dissolved in ethyl alcohol in a 300 ml beaker glass.

It 1s stored airtight until utilization.
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cont ai ni ng 0. 05-5.00 wei ght % pharnmaceutically active ingredient coated
with 0.5-10.0 weight% vol atile silicone oil selected from
hexanet hyl si | oxane, octanethyltrisiloxane, decanethyl cycl o- pentasil oxane
or a mxture thereof dispersed in a gel base containing 0.5-5.0 weight%
hydr ophylic polynmer, preferably a carboxyvinyl polyner,

hydr oxypr opyl -met hyl cel l ul ose or a mxture thereof. 7. Pharnaceuti cal
preparation according to claim3, characterized in that the active
ingredient is different fromacyclovir, piroxicam utel oxi cam i buprofen,
di cl of enac sodi um and potassiumsalt, clotrinmazole, bifonazole,

met r oni dazol e, pif ediRiss oﬂbﬁe?gﬁtkﬂéﬁ%f(ihe @mgasgeti ri zine. 8. Pharnaceuti cal
preparation according to any of clains 1 conprising |lidocai ne base,

phenobar bi t al , g@@ ul paver i ne
dr ot averi ne, gg‘?\%@ t%r? r%ﬁs %&grgggh%n&gr onlglz?&gil é;ptﬁa? glta§{e1r¥ gsane
pol ysul fate, trQxpeMhirBeis RANCIEREPMNE, [NNGAMAREKLIOESIRer fAY oSERML 450N,
sul f amet hoxazol e, trimetoprim am dazophene, novam dazofen, paracetanol,
al prazol am t hégghoxypkomd-raethybalibisee(140.0 g) is added stepwise to the
mixture and it is stirred at the same revs/minute speed until total
dissolution of the ointment base (approximately 1.5 hours). After
dissolution Carbopol 980 NF (35.0 g) to the reaction mixture and it is
stirred for 4 hours. The mixture is neutralized with a solution of

triethanolamine (28.0 g) and purified water (100.0 g) and stirring is

continued until the mixture has a gel consistency.

7.4. Method of preparation of the end product (gel composition):

To the gel base prepared according to point 7.2., the suspension of the
drug obtained according to point 7.1 is added stepwise, and the gel is
completed to 7.00 kg with purified water. The obtained gel is
homogenized for 5 minutes in the built-in homogenizer of the
Brogtech apparatus at 1200 revs/min, at the maximum diameter of the
gaps (1.5 mm). The obtained gel is stored in an airtight place or put
into an airtight packaging (metal tube).
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9. Pharnmaceutical preparation according to any of clainms 1 to 8 prepacked
in a container suitable for netered delivery. 10. Pharnaceuti cal
preparation according to any of clains 1 to 9 suitable for producing
topi cal therapeutical effect. 11. Pharmaceutical preparation according to
any of clainms | to 9 suitable for producing |ocal therapeutical effect.
12. Phar maceuti cal preparation according to any of clains 1 to 9 suitable
for producing system c therapeutical effect. 13. Method for the preparation
of the pharwe tjcal formulation according to any of clains | to 7, which
conprises mi Xi%fg?he active ingredient optionally in mcronized formwith
a volatile silicone oil or a mxture of such oils and dispersing the thus
pbt ai ned suspenhsiSamisalid phermacsiuticakepreparationefamtisasderinal sigehwhichmanner t hat
the silicone coating.for ms,? coFrm)Ps Phase around the solid E}?rt icles in
the gel vehicle. @ftamns particles of at least one active ingredient coated with a

volatile silicone oil or a mixture of such oils dispersed in a gel, or

cream base vehicle.

2. Pharmaceutical preparation according to claim 1, characterized in
that the wvolatile silicone oil component is selected from
hexamethyldisiloxane, octamethyltrisiloxane,  decamethyl-
pentacyclosiloxane or mixtures thereof.

3. Pharmaceutical preparation according to clam 1 or claim 2,
characterized in that the active ingredient(s) are selected from
pharmaceutically active compounds suitable for the treatment or
prevention of infectious diseases, cancerous or haematological
diseases, endocrinological, metabolic or nutritional diseases,
diseases of the central nervous system, psychiatric, behaviourial
and obsessive (viselkedési) disorders, compulsive disorder,
sexual and sexually transmitted disease, disorders or conditions
related to the mental or cognitive function, neurological
disorders, stroke, ophtalmological diseases, dental diseases,
otolaryngological diseases, cardiovascular or cerebrovascular
diseases, pulmonological diseases, gastroenterological or
hepatological diseases, diseases of the bone-arthritic and the
muscular  system, immunological diseases, obstertic or
gynaecological or andrological diseases or effective for the

treatment of injuries caused by external physical effects or
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against external or internal parasites, insects or microbes or
useful as a diagnostic or disinfectant ingredient.

. Pharmaceutical preparation according to any of claims 1 to 3,
wherein the vehicle is a hydrophilic gel base containing one or
more gel-forming polymer, water and optionally other auxiliary
agents.

. Pharmaceutical preparation according to any of claims 1 to 4,
characterized in that the gel-forming polymer in the vehicle is a
carboxyvinyl polymer, hydroxypropylmethylcellulose or a
mixture thereof.

. Semisolid pharmaceutical preparation for transdermal use,
containing 0.05-5.00 weight% pharmaceutically active ingredient
coated with 0.5-10.0 weight% volatile silicone oil selected from
hexamethylsiloxane, octamethyltrisiloxane, decamethylcyclo-
pentasiloxane or a mixture thereof dispersed in a gel base
containing 0.5-5.0 weight% hydrophylic polymer, preferably a
carboxyvinyl polymer, hydroxypropyl-methylcellulose or a
mixture thereof.

. Pharmaceutical preparation according to claim 3, characterized in
that the active ingredient is different from acyclovir, piroxicam,
meloxicam, ibuprofen, diclofenac sodium and potassium salt,
clotrimazole, bifonazole, metronidazole, nifedipine, nitroglycerol
and cetirizine.

. Pharmaceutical preparation according to any of claims 1 to 6
comprising lidocaine base, phenobarbital, econazole base,
sulfadimidine, albumin tannate, papaverine, drotaverine,

benzydamine, atropine base, micronized sulfur, pentosane
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polysulfate, troxerutine, pancreatine, neomycine base,
hydrocortison, sulfamethoxazole, trimetoprim, amidazophene,
novamidazofen, paracetamol, alprazolam, theophyilline or
caffeine.

9. Pharmaceutical preparation according to any of claims 1 to &
prepacked in a container suitable for metered delivery.

10. Pharmaceutical preparation according to any of claims 1 to 9
suitable for producing topical therapeutical effect.

11.Pharmaceutical preparation according to any of claims 1 to 9
suitable for producing local therapeutical effect.

12. Pharmaceutical preparation according to any of claims 1 to 9
suitable for producing systemic therapeutical effect.

13.Method for the preparation of the pharmaceutical formulation
according to any of claims 1 to 7, which comprises mixing the
active ingredient optionally in micronized form with a volatile
silicone oil or a mixture of such oils and dispersing the thus
pbtained suspension in a gel, ointment or cream base in such a
manner that the silicone coating forms a continous phase around

the solid particles in the gel vehicle.
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