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Panel B shows a coommassi e stai ned SDS- PAGE of 10, 5,
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of antigens is capable of eliciting an i nmune response
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and provides protection against a broad range of
bacteria whereas Type 5 and 8 Qol ysacchari des are
potent inunogens that elicit an i nmune response
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cl gctioRgtoralnepMeen i pellerifiplants, ahdrhysdennd patchewr f ace

pol ysaccharides identified as PS/A, Pl A _and SAA are
t h&hesentestesterone slelivary imeghads phovesveresufist fropy gpe @ mae drawbacks.
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groups by acetate. PIA produced in vitro is al nost
fully substituted on am no groups (95- 100%.
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having | ess than 60% preferably [ ess than 50% 40%
30% 20% 10% acetylation. Use of a deacetylated PIA
(PNAG is preferred since non-atetyl ated epitopes of
PNAG are efficient at nediating opsonic killing of
Gram positive bacteria, preferably S. aureus and/or S.
epi . Q P DAG) . .
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to a carrier protein as described bel ow or
al tpenetzationenhanest ongl wgdared. Type 5 and Type 8

polysaccharides fram S.aureus Mst.strains of S. aureus .
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30 Gelling agents are known in the art. The term ‘gelling agent’ generally refers to a
compound, possibly of polymeric nature, having the capacity to gel when contacted

with a specific solvent, e.g. water. Gelling agents make it possible to increase the



ATCC 12902 is a Type 5 S. aureus strain and ATCC 12605
is a Type 8 S. aureus strain. Polysaccharides are of
W ai0we7238 ze or alternatively may be sized, foPCT/EP2005/010293
instance by m crofluidisation, ultrasonic irradiation
or by chemical treatnent. The invention al so covers
ol i gosacchari des derived from the type 5 and 8
pol y i.cle " 5, and - . ~
por Y SREEEF M Btk HaP MihniioH Bl fvention, but may
COgdddSact ia® Bolabilizing dgenenExamipley of gulligeagehtsyinclude ugidhiztpolymers
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al tsueth i 48YC @REoRPsEE aRAymershidnglugng gpbyaceylic acid polymers, e.g.
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chem'™cal treatnment. e invention al so covers
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pr angj polesamaes rand edhdaletimgoigentsesighta3r shitobasg |dextran, pectins, and
unconj ugat ed. Ty Il and 111l pol ysaccharides from

e |, i )
S. NepirgleuHsy Adisittbgss gelingagents, afonegrineembingtics may bgrused in the

S. j i: Oi ohar bSiki eq i f
152, SERREIC SoRBsifiph sB e Wb (B HnenlbF S gehi gent can be
anceNoet itakang Bid account thpH.of Bectompositionacdordiigdd the invention and
Ca uéar Eolﬁ‘?acchari des extracted from each serotype
of 12 ISHPYEIHPYYs constitute Type | , 11 and 111
POIeREE/prdpylRuldse) ¥ 56 988 and B itrBRD X4 paricBirpY i
serval net hﬂods i ncl udi ngﬁ’tgli?; mat%?wod gg?:ri bggﬁi Egﬂgﬂe&md "
97 2rocantexi of thesesepeivemione hi man et  al 1991h, J. Appl.
Ba ' X 6,..113.0ne odi t. of Lhe . )
20i nygﬁ%tl& gdr? n g ‘h%ah?e}ﬁgmar{gg&el%? gm 8‘3"% 5 it{}?o 'c‘% © p%téagl%ﬁ%hmcer 18
| genkérally bh agedt/laiownl to Jp0tl¢ats teadeliles ¢ff the drug or active principle
ol i gosaccharides fromS. epidermdis, Polysaccharides
ar ATGREthe; Skin. Sihsss agenis alsc have byen yelaigd Kasspenstyatigmypccelerants,

i n%ﬁﬁﬂﬁxﬁs, dr%.bg(’)'r@fi!ny bfy{raﬁéﬂsoﬂus Piald @%@htﬁ ihdIh @41 1R Mhth diverse
or chem cal cleavage. e invention al’so cOVers
ol ingebaighe of detomndeding dhdseowhigh mpe dbe fumtition of improving the

straj ns. These. pol ysacc I des are, unconj ted or are
255" 5Py DR BB "5 o Lot AR HRR, 5tr stemma
of a%r%tﬁﬁp %9%Haﬂ§§1lgAfHén9§Iity_t BE thE QRLRIEP RBBRAA _‘5‘1‘@tair}1 moisture,
with t'he use of pol'ysaccharides in vaccination, is the
softening the skin, improving the skin's permeability, acting as penetration assistants
or hair-follicle openers or changing temporarily the state of the skin such as the
boundary layer.
30  Unless otherwise stated, percentages (%) refer to amounts by weight based upon total

weight of the composition.



fact that polysaccharides per se are poor inmunogens.
Strategies, which have been designed to overcone this

wo awik/oof278 nunogeni city, include the |inking oPCTL/EB2005/010293
pol ysaccharide to |large protein carriers, which
provi de bystander T-cell help. It is preferred that
t he pol ysaccharides utilised in/the invention are
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CUrcivew),| prefe D3 toC2IPA R@/W) nikste ){ﬁéﬁﬁabliy 0%€t002.0 % (w/w), even
ol i gosacchari de i mmunogens i nclude the D phtheria and

TetraerasPrefsxadlyl 8.7 orl-5 (@:/wﬂ,geweanﬂowmrefemwﬁé toi hpa e (wiw),
SR Ay 0 SRR A S ALY 0k 11 %

5 Tu k(aszlmcsst bﬁ&-‘@)bly mbattal W’/ﬂuf/ﬁv@ﬁffd@t%mﬂmel us
i nfluenzae, pneunolysin or fragnents of any of the

abd\esor &g}ﬁeﬁlog’eé WASpeds| &f ther inysmtion, csaidy b WW& composition

I t t
cBRESEL 09, SUELGHI L RBRR, 1912 05, AL vty 073
of tb R Spheanewl. evat ntoee prefératﬂy ar9 todB b6 (uiw)geyenahere preferably 1.0
f hi | i nfl P 0.594 Despi t
R R Y 5.8 0 P RSy 1.
101 N&o I AN/ ndst pRiFératil! |aH§1§qC§‘%r W@) dPiestoeidvone,

responses t héy are associ at ed several drawbacks.
ForAcseedipg to, another gspentovaid phmnaamtwgbcprsmndn eomiprised0.0 to 75.0

or & N R R BUBPCCRF P oty TRAF RETERNE 450 19 830 %

I N elvbh $ncdra PrefdRbBNSEO @600 Y{w/ M evedt mafe prefdisis 52 0 to 58.0 %
Decenber 1?ae 1989% In the poq ul ation at | arge, $' °

hi GWh <Yeh maEREPTs Tty 534 tud710 %a(véWbrSélléR@rgmr#grably "540 10 56.0
15, ook i, st P Rrdly Bt 56 B R RAE 1B ok R4 CBBLekol,
95%wbrdihg tockmether aspecyef thé mvE}Tﬂibn; aaidiCRC6 ahgohokis rsgected from the

both DT and TT. er . authors have. described t
pr EEY B COPSISHRE Q)fp?@tlil"éﬂ‘ﬁplpé@éf’&ﬁ&t 8, @5?93&@29 ]ac’élpn’é‘é"tPWs thereof.
anipyterabRAG Co B8 hi6dhok s ethdigynol ogy, 1991 ;

74:223-227; Schutze et al, J. Imunol. 135: 4, 1985;
23 ¥Yacogling ‘to kaneithies dspmt\mfaﬁlepmventuon,mudqqn@enmaanuhdahscomposmon

207 PR Li > B D, SRSy o Cn ol Bl Flm rrabty 020

( DBt ¥4 rw) eeh inf?é pRiferhBil: oszesw 3.5 9R(WAW) erh Mbrel préferably 0.3 to
anti bodévr esponses agai nst anti body have been

ob St Yetiv/Wanevan: mengprefpeabln P i tor2. iar%ot(w(w sl umare ipreferably 0.5 to

ORI, SRRl 06, LOSE RO B3 g aen

pr o’toeondmg)mmnomen gsprct bfths tm\mnuen,asaid gelling agend inselebted from the
nore of the stapfhyl ococgﬁ protejns listed.in the

25 5 e SEQUPNCHSIHRE ot cbapeopelymers, eling FslBflosics, including
pr Qélﬁdlgset Q@tters""%ﬂhddpr?vaﬁaﬁ '(Eéﬁlﬂ{)sl»ey dRAVAN29 ?&%S ab OetlyRellulose,
in the context of a staphylococcal vaccine is
st hpdtpkmopyﬂatlhdd)q@h a hpd«oxyhthﬂmmm; v e hjdroryprapylmethylcellulose

' ed t f
coRHBRY St PadnblyEBoN (Ve FER  oRpoleGE itk G Cyrbopol®
depainfek£d gaba}b@pswméﬂm 981 bPe ITI3FBLEIEN svB6 2984, 934, or

g variants are used as carriers since resid

30t oR34H.t FemulenoWBi . ®ajor eFR&t ®y dlifrer.h Synthplea Cmetc | poloxamines,
chem cal | y det ed b tretment th a

cr BRGSEnest oh goP ALy LeRE PO e DRV Bicr fish s difeh Pogade 68 or

A genetically detoxified al pha toxin is optionally

chem cal |y detoxifi ed,



preferably by treatment with a cross-Iinking reagent,
f or mal dehyde or gl utaral dehyde to further reduce
wo 00060212y8 Ot her staphyl ococcal proteins or fregnEP1085/010293
thereof, particularly those |isted above nay be used
as a carrier protein for the polysaccharides |isted
above. The carrier protein may e a fusion protein

St Ry PO B Blnes 570 e R bt disuch o pfosdh, Qe Bcins, and

Polnyfpal s, giebmiBrePthekdofiked to the carrier
protein(s) by any known nethod (for exanple, by | .
Li i4sicorsling) ts anpther rspert 3f2thg4mvpstions feid ghamaceutigaks composition

Pat ent .4 75%.0 ' fc Alsco P

. sonpive il 202 TH, SRREAR SFFs B4 wrbimribletembly 0210
5caniy sd(vrwl), &eaandeSéfefiBh8).3 lte 3GDAR w/iv).cevey anore gréfe@ably 0.4 to
reagent 1-cyano-di nethyl am nopyridi ni um
t oBrh74 (¥PObBHRmery PIORFSLY 9ok Vb 6¥im ot prsferahis 0.5 t0 20 %

sy [ aj ijdes i i Ug . .

o/ TARPE b AOpEM) SERIAbBREOL ) NESOD B b o

m hebtasoercihd caments wkd cdmpositicts ofigetrialgmtion, plopylenae glycol was found

LSS RERS IS Rient WSBhon, oo e o
10 po'p}‘(ﬁf}?é}ﬁa%g&ﬁ aﬂ?@é‘rd%?g §)‘3{}féq'h{'érﬁr%q lefdsV@t ﬁﬁarﬁ%cétti%ﬁldéd?ﬁpositions

sol ut"on. AP may be di ssolved in acetonitrile and.
addeving maevkrt attractive appeapanic.s dbe hpharmecensicalt compositiens of the

CDAP reacts with the hydrox oups of the

ol hBRRaFs N AR Bp by AhPiBYe ind g, oy pleasant texture,
actined indptosdsthe usd By & Phtidn®MnRABHKRhthe phasitiReuticAlitdifipositions of
groups of lysine react with the actjvated ..

polthes HVEREPR deduwirs fosvem algphpk somtents c Moseasst. thergompgsitions of the

th . . . . ' '
Y JE
gr etapdard Theutpaliaekss te.g. Strictianolaatse dThé reougiositioge | according to the

per.meat,i on cql to anDVG ynreacted carrier protein
andyeauPy IRy 1n ‘g%eﬁ?f'gr.a PSR COPRRCE  munogeni ¢ |
COMESHdhig o She BT YR £ HhAHdbuful | Biposiion optionall
co%rgléﬂsesgoa _st% hﬁeocg@?a}l&gr g‘{lgi n, m)rglpr ef erpaogit-l)?na()p ronaty
pr durghien comprseS. waden eus or S. epiderm dis. Some

B L A p—

comﬁﬁgi&%ns of the invention conprise an isol ated

protein ich conprises an am no acid sequence which
has at |east 85%3 @A V4 (w/whpbtestoststapeat | east 90%
identity, nore f.er 0 00 | ' nost
preferably at” | gg@ttsgg,fe}gé% o‘?d (Zia;%?ﬁgé%eﬁﬁ?éﬁc %OIt hat
of any sequence0dftofS.@W @/W) oifidesst anpgelling agens,
specifically nmentioned herein, it js preferably a

25reference to a ﬁalttp\gé) %(‘Y/%’(),Bflﬁ‘ioﬁﬁkl‘e ,g{yFB"I -l ength
protein or opti gﬁ@&{ag ayh@fure protein in which any
si gnal sequence has g’en renoved. The protein may be
i s atotlebr ¢mbedinhent fthe prestre isvteatibhy povidesal phetmadentical composition
produced by reconbi nant DNA techni ques. | nmunogenic
f r SYAEMY80f the protein may be incorporated into the

| mmunogeni ¢ conpgsit i1 28 %iwhiofittitssidrbRd). These are
fragments conprising at |east” 10 am no aci ds,

30preferably 20 add.Aéo 2 0de (wivoraf adeast eneieRyC@Bacaliino

aci ds, most pr o ardmie LRyt RABE! P iungadtil "0
- 0.2 to 4.0 % (w/w) of propylene glycol,




taken contiguously fromthe am no acid sequence of the
protein. In addition, such imunogenic fragnents are

wo y@sozd2ry i nmunol ogical ly reactive with anti bpdi/EB2005/010293
gener ated agai nst the Staphyl ococcal proteins or with
ant i bodi es generated by infection of a mammalian host
W th Staphyl ococci or contain P cell epitopes.
| mmunogenic fra nt g, al i ncl udes fragnments that
when admi ni st'erg’ggg ETQIlz%ﬁ“é%f'ect ive dose, (either alone
or 1R gndhérinsBbdaaemdthe préseftcinvéntion prélidesi d plarpaeduticilicomposition
i mmune response agai nst Staphyl ococcal infection, nore
prebmpabing: it is protective against S. aureus and/or
S. epidermdis i ciho i nogeni ¢ fragment
may i ncl ude, Tordjgeg)alfw’%l)‘ggw@ﬁé?berg{éts{g?grﬂéf acki ng an

sN-term nal | eade. sz w/anef Dleast ohe &2s06 ateohole
domai n and/or a C-term nal anchor domai éh In a

preferred aspectd-}19s3-0 Hdnog ehatlerst apsEsHIng a8JHdi ng t o

the invention_c | $6% ' Lof the
extracel | ul ar d?r?rju{dnﬁgfﬁ’ g%}ﬁtg?gfdﬁ%?gﬁ)chés at | east
85% i denti ty, - proptienally, water. | east 90% i dentity, nore

preferably at | east 95% i dentity, nos referably. at o\
P dn enghetambedians iy pressnt Ryt SR IeLbaragqligal composition
10f r(&g}nﬁhg&rge 1 over the entire Iength of the fragnent
ce

seque . ~In an enbodi nent, inmunogeni ¢ conpositions
of the inventi ord.9toyl.tSmtwiv of testastergneat ei ns of

St aphyl ococcal eins, ,or fra nt.s. Qf~,_

st aphyl ococcal ?Pﬁt&ﬁo O/&N:{WS f’ﬁﬁeﬁ% oﬂgcgzngglcr?g?/l’ be
made reconbi nantg yt@§ %ay/vOOTR! s oo geldiag lagedt, of at
| east 2, 3, 4, or 6 staphyl ococcal proteins.

5
Al ternatively: £4ts3.8% Vo0t prapyleng@iysolse nul tipl e
portions of at | 4 or 5 staphyl ococcal
15pr oteins. These %éhegé’ﬁb“la}}eé' di fferent Staphyl ococcal
pr h@hshenembodigier) tix frbseneinientiont frevidenaplarotae¢utical composition
Alternatjively, the invention also includes individual
f uSOBWISSt ei ns of St aphyl ococcal proteins or

fragments ther eQhouPfo 8, [Wih) QR tddiddtefdre, W L h
het er ol ogous sequences such’as a provider of T-cell .

epi topes or pur iSOG 7060 % @gw) of aleastanel2C6 alcohol,

b- gal act osi dase, tLhione- $-t1ransferase en
20 | yor escent pr otoeﬂ?sui'?cgbyf,‘]”e)é’giafgﬁ °P5&§ﬁ‘§‘§<?g5‘§s FLAG,
nmyc tag, poly. higss tdi2.98s (Wiw)\ofpedpytenefghl,pr ot ei ns

such as influenza virus haemaggl utinin, or bacterial
prot ei ns such- a®ptienglhavatesxoi d, di pht heri a toxoid,

conpabrFt A Bl R P EEROA PR prbey FPHRAREHEI composiion

Morc@mpkisinige protei ns nmentioned bel ow. Many of the
preferred protei nsg;?glﬁlo ' the categories of

i n
25ext racel | ul ar~ cdnf e 6‘?’} io,ﬁéesmsgﬁr%qe!,ls, transporter
proteins or toxigs) RM5.6 SHH/H OF 2 1¢alt ofe'd-EBGEeohdl e
I mmunogeni ¢ conposition of thée 1 nvention optionally
further conprisdsl o 504plwyigeodatkbstent gelding lagenty

conmponent bi ndi r i n or st aphyl ococcal

transporter pf o@‘ﬁ’%b%(‘g@ﬂﬁﬂwg&%ﬁ%@gxi n or

regul ator of yi rotxgltigﬁggﬁ, whiEg. | nMmunogeni ¢ conposi ti on of

the invention optionally conprises at |east or exactly |
301, Ig an@herembpdimeny, theaptsghtoiowertion pre\ddes spharmaegusical p@mposition

foll owi.ng table sets out the SEQ I D nunbers of protein

sefGBWEE8and DNA sequences that are found in Figure 1

and Figure 2 regpesiol VB3 % (Whk) bf'ébtegte@mea sequence



fromsS. aureus and SE indicates a sequence from S.

epi derm di s. Extracel | ul ar conponent bi ndi ng proteins
waxdosazrlg ul ar conmponent bi ndi ng proteins are PCDERI0NF010293

that bind to host extracellular conponents. The term

includes, but is not limted to adhesins. Exanpl es of

extracel | ul ar conmponent bi ndi nd%r ot eins include

| am nin receptor ' [ \J . i ol 992,

36: 177), S t‘C/A%Ot("g?dsgq@{%a(‘ﬂuwl)laf%gé%g‘r%‘twe%e?@%@é@%z%'

W tshire and-Fast ecr4.0r%(ewzw)ldiw&ast%aekeniﬁg;agéit98),

EbhA (WIllians et _al Infect. |nmun. 2002, 70; 6805),

EbhB, El asti n- bithatnh05e bvanwf prnybspegbgok et al 1999,

J. Biol. Chem - 284 EFB (FIB) (Wastfelt and

Fl ock 1995, J. iondlfy Waser = B 33; 2347), SBI (Zhang

set lalanbihbBehbodimentyids prédent mbemtion pt6dides 2 Bharmatétical composition
autolysin (Rupp et al 2001 , J. Infect. D's. 183;
103BMPISINGA (- US6008341 , McDevitt et al Mol .

M crobiol. 1994, ‘123 McCrea et al
M cr obi ol ogy ZOOO%klké;Zi\g@ﬁfggﬁgr%O ea et al
M cr obi ol ogy 2000.0 ©48).0 ¥63GW) of & frasteonSd2EC6 alcohol,
M crobi ol . 105404 B 583 (st a4 55 one efint poest
1097/ 14799, Boot h (&3 1cth.030 BywhFrpropyldiipllycobd; 345)
col | agen bi ndi ng prot ei nmma) (& sng’i|l et zfl0 2000, J.

Bi ol . Chem 275;0ps98aly) watgrf B (WO 99/ 27109), FbpA

(Phoni ndaeng, et._al. 4988 J. GCen Mcrobi.ol . ,134: 75 ..
Npdan ROt tbiesent g PniorghSiyBis phafagdisplcomposition
( Laehptisilg: al FEMS | nmuno. Med. M crobiol . 2000, 29;

145), SsaA (Lang et al oFEI\/B | mmunol . Med. M crobiol .

2000, 29; 213), 2bpw L-RdeE¥M) offRstastereRgnn synposi um on

St aph Denmark_1 t S I

157996, J. Bacter I‘kgﬁo tz’1 8(;?%2(%2;‘)”,) ééglfjd?%}['\@/gfeég{sgg%g?la al
1996, J. Bact erilol to 258 (Wa3v))of afllZastDace helhagiagertj ndi ng
protein HBP (Fallgren et al 2001 ,  J. d, M crobiol.

50; 547), Vi t'ror?e‘g{‘%#b)?ﬁ‘?ﬂ)i“ﬁé’?ﬁf%yéﬁnﬁ g?s’fcphet al 2001 ,
Curr. M crobiol o ﬁghalﬁ@%)ater.fi bri nogen bi ndi ng protein,
coagul ase, Fig -(VIIJ\D 97/48727) and NAP (US5648240) .

- Si tSaidvphaomeegutigal enmippsitipnpis suiiable Tor the icontaelletBitansdermal delivery
Al l I 0. W I.S..a honol ogue of ;adhesin . .
20, BRSO TG S Pl i Bat ARG e SR G administred by

32khea phtigho HigyiRirself{\iiind hddes ridt SequikUthRdpresenee HT 4 PBysician during

bacterial cell wall (Cockayne et al Infect. Immun.
199dmgstragipgslso thejadminipiratioadloes Rotequite igery ARingctions.

epi i 4

noraaficusiadonhbh WeRARERIGR Brotpiind ehidbaets a4 yery poren

i t pesetmtionnpulaaodr dbr aestosterone,e ful purdchlarpdn ocombihation with the

shows consi derabl e honpl.ogy to boih adhesins incl udi ng
25F mﬁt%fer@;erfgﬁfl%& S gb‘bpgggﬂw?gf thg peesgptqemposition.
| BORARE& RPec?f thd pﬁﬁﬂécil’utﬁ:fal JsitfISHQhe iventibe Rirther comprises

proven or putative netal iron transport functions.
Thertese rAedvBintagedusly, iseiduthee isaphaamaesuticaltyeidcaptableband isgpreferably

rotei.n,and as a netal. .on trapnspgrter. The sal.iva .
b1 SIFHER BPG BF sPlPoyistl ot fiRRARSRm ey soiin ptalfte, ammonium
f ohyarekid®l pétassiem GRArH8dd, HeginbRd ainfnciieth NérCtromethamine,
conposition of the invention. cl fA and B Both these

30 pr sndinyigtures, thergady Wiasge rthe iphtiof paik pharmageutival cpmggsition is not
S. Ak | n 4 h , | :
hafhEAR SA-LRB IR e B TR LB Ry gomorses

least one acrylic acid-based polymer, said base contributes to the neutralization of



proteins.CIfA is described in US6008341 and CIfB is
described in WD 99/27109. Coaqul ase (FbpA) This is a

wo pdwwiozmgen bi ndi ng protein which triggers S. POT/EPB0$/010293

formclunps in the presence of plasma. It is described
|n references related to Coagul ase : Phoni ndaeng et al
Gen. Mcrobio. 1988, 134:7H 83), Phoni ndaeng et

T B L3, S, 00 oA g o i

( JFuf@hdrimordylsaiddidise (neud@Bifkr) SifvarGRinddh @vclli?rge:ffethc pdlymer chains
fragnents for inclusio Ln t he |%n {t“c conpo on

of denirg | thg euiralizatien| Bglé ¢ Hfbarggs g}e YMRUCR |Pé’ mer salts.
th ( |

| SRR MRG0, BEAP SRS o 40 AR o o, s

5 Anbase ;ﬁéfef&blﬁ&arﬁﬁ?sewmﬂhanodamnedt hlsol alio:wii am egilmmn viscosity to be

am no aci.ds. 326-505 wh IS a.

et Bribs ARSIt AR BRI B i Frsiag The skilled
5096\‘%&1 SR oW W to éh&b@é & sﬁth%f‘et an%lﬁ'ft of 5@8 b@de infERECEbmposition,
of ese domains Is a fragnment which

i nespepiatlztveith mspgctttbdhe metune g€ said ggtimgo@em preserit therein, and the

o5V ST P ERE el D o ot s
10 St BRAYSRESE For 3R Gpl‘é VithQatbovitrd atBerO€ itidre s # hifihedleohol content,
cont al ning a LPXTG sequence. SdrG contains a signal

pepm chn sgrifovecthamning axnd/m)\laoél 2scyPash, DA qhgsen as to reach the

I
R0 R LARpOUoR " HIHBRBIL S M i imens, e
ggghﬁgggamtalg 38m§6§i1%n éhcga‘@dh@p&ather agrlemmrg aompasac0dsto 5.0 %
and an_anchor domain acj
1009/Vi|)0969feraHYe@ & ted-3 /a@?f&h 5% Predrably R Jaeh0 % (wiw), even

15 PO ?eg 'o’wda' 5‘% E\s/r\;él %ﬂ:ﬂ aﬁl/@%@ﬁéfgﬁb@r@é% 3100 (RAv), even

repea he an een rénoved. These
i nedowel prqﬁm‘al;:lpdm tal@s %o(rvﬂm),ssnhlgmore prefesabdy Drfgtoo2.0 Hi(wiow), most

ds 633,. an i ds 50- 597
( SeehrEPI Stoof OY AP A RS S i o 073 507 ( SEOQ |
l DPPé@erﬁb@f 193f the phAImaceifidap c@ﬁp@k&l&x?&cém?ng ©RE: Ifvention will

03/ 76470) am no acids 1-549, am no acids
219e bqt;weea&and %Qreé@ablx@cmn 3a¢ndrﬁ3arat¢\f9§ moyreg preferably between 3

am n ag:} gﬁotggp ggcé ypept{naal}%] ghﬁ{naggut{%l &)rglpo t1t10n further

ng a sequence’a

| eaahpﬁ% 1sc&}ﬁ&(pyl%9/mst9t2%4d95:%ge%ﬁ% #884dirgOfh the ihVEMIon, it was
honol ogous, to the se ence of SEQ ID NO 70, 2 1
i sUneRPSFisdl shawnithat g 5 n.oﬁwaw@hwnétswwsttmﬁr{seﬁy improved

t h?esgﬁ%’l ﬁfﬂehoﬁkea_ ha ﬁbﬁ | G5 p?(%pyﬁnﬂﬁ %g«‘.’cﬂ N{d @Mfurther penetration

opti conprise ragmant
pokntaapdr d’esfembis)crsahb pharomaceutical ebmpostion rcagipeises Olfvee 5.0 %

25 { nGvARORBFY REptras 61 dBi“c) 2 ("RE) RS ARIGaR L ades % (wiw)

Coéﬁﬁ%wgwexﬁﬂymﬂ Qo 3235 d/% (W/\Z/}:-%ev’en ]m&égpre?egz?al?@% to 2.0 %
225-529, 24-717 707,
1- 658Y), Q\Leezmqre:prﬁ'gmbly 0. 25 to 1 5 % (w/w), still more preferably 0.25t01.0%

(w/w), most preferably 0.5 to 0.75 % (w/w) of isopropyl myristate.
Accordingly, in one embodiment, the present invention provides a pharmaceutical
composition comprising:

- 0.51t0 5.0 % (w/w) of testosterone,

- 40.0t0 75.0 % (w/w) of a least one C2-C6 alcohol,



1- 620, 1-610, 1-600, 34-707, 44-697, 36-689 of SEQ ID
70 or sequences having 85% 90% 92% 95% 97% 98%

WO r0272100% i dentity to SEQ ID 70 or 20 or 2 BCT/EP2005/010293
Preferred fragnments with the signal peptide del eted
have a nethionine residue at the Nterm nus of the
fragment to ensure correct trahdlation. A nore

preferred frag t t ol |.qwi seqguence: - ‘
NEENSVQ)VKDSM@%L@@I&Q@B&E%%V}SERM‘%M% | KKEET
NNYDG EKRSEDRTEQI 5.0 % w/w%ot\‘}éro K}gne Bl_}/col,
VDENEATFL QKTPQDNTHL TEEEVKESSSVESSNSSI BTAQQPSHTTI NREESV
QT SDNVEDSHVSDFANSKio BREENMOPYININHERSTTSQP
XGYTNI DEKI SNQDE __, -
LLNLP! NEYENKARPIPEH BB EA R TVNQL AAEQGSNVINHL I KVTDGS! TE

5 GYRDSES e bty the present invention provides a pharmaceutical composition
DVTFEVDDKVKSGDTMTVDI DKNTVPSDLTDSFTI PKI KDNSGEI | ATGTYDNK
NKCPMpMFNRYVDKYEN K

AHLKLTSY! DKSKVPMNN QRPNENRTANLQSM
TN DTRNHTVEQT! ST RPCUAYSKEE TR SRCIEEST

I I DDSTI I KVYKVGDSQNILIB 78 MR IS Ied suiony Ak Gialkibhol,

VNI NFGNI DSPYI | KVI SKYDPNK|

YTTI QQTVTMOITTY NWTW@Wf atdepstong ReNiPR RESBATYKI GDY
10 YVEDVDKDG QNTNDIER 4.0 9 w/\évéof ropylene ﬁlycol » .
LSNVLVTLTYPDGTSKSVRT Y KNGLTYRI"TFETPEGYTPTLKHS
GTNPAL DSEGNS\AAW . NGoIDMITIWOSERYigopridrBLiai¥state,
VWYDTNKDGE QGDDEKGH. S LKDENGNI | STTTTDENGKYQFDNLNSGNY
| VHFDKPSG\/IT_QTI’TB%%’%DGEEVVTI TDHDDFS| DNGYYDDE _
EbhfaréttleEhhEb dHnbA, Bt préseRBndértioRppdBilesa pid@hadutical composition
expressed in both S. aureus and S. epidermdis (d arke
angompuP®g: | nfect. | mun. 2002, 70; 6680 , WIIlians et
al Infect. | mu (0% which bind to
15fi bronectin. Si nrbc%go?g%%oﬁ)ggvt)gﬁg%)sggoq}eﬁport ant
conponent of extsoacel101d r(wie) 6f Kleastond G206 BlebRolhave
an inmportant function in adheritgg st aphyl.ococci to

host extracelt ullak tod@ o Qv/wygka S‘I‘FtBP%S%lLiH%a% | ar ge,
havi ng a nol eculgq (o} torb adflcbpns. It is
advant ageous to 039;6? abg}ir]%/%r?tpo?g?ﬁegggh protein
rat her than the Oc3npllel % (ewlehiseprpyl myristatee
- ..of producti on and {.or | atjon. The central region of
204 he protein contBI'AE*PnP@ Tect repeats which contain
fi lph QRAREH dmbidhdeMItheigk@ent ifVARIOR PrSvigE Y FhiafhAEuEBA cOmposition
more of the repeat domains described bel ow are ~
pr ebmprig@gs r agnents for incorporation into the ‘
i mrunogeni c co j L4 [ j.on. Ebh proteins
contain i _nper'f g@%giroefpg% @/n&??§s%¥&%’ anmno acids in
| engt h whi ch ar 0gher7aq %r(iwdeotyleas vnaid2-O@ alcbbol,
consensus sequence:- L. G {13_A. {13} Q. {Zlg} L. ..M L.
25133} A Pref er abl V-1 10153 Vo (/i) of at Ieast pag g¢llipg pgent,
Ak AN DG O RS A GpRpTptopfie ol 1
N VA - 0.4 to 1.0 % (w/w) of isopropyl myristate,

- optionally, water. ,
In another embodiment, the present invention provides a pharmaceutical composition
30 comprising:
- about 1.0 % (w/w) of testosterone,
- 50.0 to 70.0 % (w/w) of a least one C2-C6 alcohol,



V .{6}A. .LNDAM .L. ..I/V.DE. ..TK S .NY/F .N DAD
Ko LAY/F. CAV. A .I/V.N/D Were . ' neans any
waeoso2res d and . {l q}' nmeans any 10 am no acPCEEPR2UA5/010293
I/V indicates alternative choices of am no acid. By '
reference to the sequence di sclosed in Kuroda et al
(2001) Lancet 357; 1225-1240, &hd Table 2, the repeat

sequences Wt hi otei ns.arne readil.y deduced.

Preferred frag mgjnltEg’hztg%{eW/iwﬁgf gtolg%ft PR g‘ﬂﬁ% ogeni ¢

conposi tion of gNed 215 9fw/W) of propyiege Blyebki ns

containing of one, two, three, four, Tive, siXx, seven,

ei ght, nine, tenbouthhle(w/wiat Bopropykmprist®®®, ami no aci d
repeat units. Sucp frlglggveﬁ%ts may consist of 1, 2, 3,

4, 5, 6, 7, 8 SPUYHErYiSFe repeats of the 127 amino

5aciy ahAREPEMbREIMER, He pr@&¥ntGANGItDh padvides aphasmadeutibal cOmposition
7, 8, 9, 10 or nore repeats with additional amno acid

r ecoopasIngi esent at either or both ends of the

fragnent. A furt e is the H2

pol ypepti de of é%ﬁ%%&&’(‘ggg%ﬁg@#ée repeats

(am no aci ds 3232-.%95)0 Bwiwyof a least ona (2-@6 kkzohtl, al

I nfecti d | ity 70, 6680- 6687, 02. Such ‘

fragrents w i1 pefet4es GV OLBl e onbeAlng pBinect i n

and/or to elicit 3§ §odes of Blondiche bRR6L.1 V€ agai nst
1Ot he whol e Ebh proé?g)it nbfﬂg Egh gro el ﬁsgggré capabl e of

bi ndi ng to fibrdoktt4.0% cv/ef)ef isogrdpybyydstate, of t hese

pol ypepti des seg)uenccﬁél re{ ain the ability to bind to

0

fibronectin. Bi WEPREPYoYPi%r onectin can be assessed by

EL l13Anéthe AGRBAdIRRAY, e ﬁs@ﬂkiﬂv&itioﬁ'pr&vihébf £phdrMacéitidal composition
| munity 70; 6680- 6687 2002). Still further preferred
f r agmpnismgar e t hose which conprise a B-cell or

T- hel per epitope, r nment s/ pepti des
15descri bed in Tagll'zesfstgsl'géw/&)&g@%gié{@g’eat sequences
in the full-Iengol eeEyae/ o) ofbleastbne G24C6-alcohol, h

sequence of Ebh is disclosed in Kuroda eﬁj al (2001)
Lancet 357; 1224.1toh0 % (av)obpt lsastege eelbng 2g¢ws t he

ami no acid resi oM ' acid
repeats begin ag)g?g)n‘gbvm&ﬁ °¥E§°p}’§e|z‘f’%pé§§t h
sequence. TESTOSTEHRGRE. &L Gv/@DhPRbaioNd RRMRMeENE GLYCOL
AS PENETRATI ON ENHANCER The present invention rel ates
20 o test ost er one-PYARHYAPRY phar naceuti cal conposi ti ons
andp grbther EBbdiMe e tHR GRS eHSInPehtioRr&EATEs a JiRnasdudicAN®mposition
in Men Testosterone, the najor circulating androgen in
mereompsisignt hesi zed from chol esterol. The

approxi mately 500, mi{ Lk ' I in the testes
secrete nore thgh‘l@%({?&m%gk%m%r%%’test ost erone
produced per day(.0lteotYe e o ledstand G2¢Cé AR ohol,

pituitary gland, |utei Qi Zi % hor none ("LH') and
25tol licle stinmul &% 9P-Bdr (e of aepst pne gelling agenty ed f or

the devel opnent jang 1§ {,,@/Q? i.aul ar function
and negatively réguljf:i?ie/(l;| es ggﬁé glﬁ%g%yggﬁcti on.
Circul ati ng testidstterich® (wswiref sbplopyladytisiatear i ous
17-keto steroids t.hrough two di fferent pathways.
Test ost er one tafPB AW WBGFi zed to di hydrot est ost er one
(" Bilngth@Yent R RERY IR presthtiidertiod YrdAd& Ophar@aceutical composition
estradi ol ("E2") by an aromatase énzyne conpl ex.
30 Tesbmptisingne circul ates in the

- about 1.5 % (w/w) of testosterone,
- 50.0 to 70.0 % (w/w) of a least one C2-C6 alcohol,



bl
of

ood 98% bound to protein. In nmen, approximtely 40%
the binding is to the high-affinity sex hornone

wheovdiozg7gyl obul in ("SHBG'). The remrai ni ng 60% PCT/BP200&010293
weakly to al bumi n. Thus, a nunber of neasurenents for
testosterone are available fromclinical |aboratories.
The following table fromthe UBLA-Harbor Medi cal
Center sunmari z

adul £ o Pt nieCey B QSR TRRF L A feef £ T

Nor mal Range -Te®i40st2e3 %ev/i 6f plopylefSgliyeoll 043ng/ dL

Fr

ee Testosterone 3.5 to | 7.9ng/dL DHT 3 1 to [93ng/dL

DHT/ T Ratio 0. 092 tod - @%3av/wief isopropylmyristateong/ dL
SHBG 10.8 to 46.05{}5@41@;_\35{& 1.0 to 8. ImMLVnL E2 17.1 to

46. 1pg/ m_There |

con erable variation in the

5 halpfaditidnallef sdid phaniaeeairal canpusitiog may cbmptis¢ aswed phermaceutical

rangi ng from 10 to 100 m nutes. Researchers. do
ho €s,

itives, ipRluding salishemadlianis) sbasHe): ARUmIETRPiaN Hagrance(s),

var| at | [ : V. c L Ok I

vt ey D 5 R o VA T MR st n
t hifetigh avlive ingredient, e ancthérdromabne profil es have a

maxi mym t est ost erong, | eve

J of. . 720 ng/dL and a m ni num . ..
e P TBYergD A DViOe BohySru Gg RO it oA delivery
10t h'cﬁxggﬁk'irng3§aiqcﬁﬁérﬁracélfticﬁlné/omﬁ&%)ﬁe‘{ccoﬂdﬁlgqQi te! @®@ention. Thus, the

Test

st

terone i1h Wnen The excretion of androgenic
émantien isalschdirestddrio adéstestierpne-opniainingdy desplsphalicagebd

than 50 _Since that.tine. i ol agi )
andecprefre R smPidineah A6 el iyl BioYRleR s Whehibier, unit
bi Gogpscket bt irtif1e Jostf pdcRett cwhtaiiag saidshashiieitical composition or

is

endogenous androgeni ¢ hornones in the hunman fgnal e. It

saidvhyidnealgrholis ieeh i e Bgeoushe suet penditioriye gh s#dipharmaceutical

ovaries .an n : J .
1522 BB a8 Sy A AP R er E28 AU Brms of pekaging
pr ean Feflecsthetschddute affapphication) eg.\dailPOr wgeldly administration.

t est ost erone produg%d daily in, health

worfkssordipg focanother &

clin

SR EREnL B eIE S PTG IS AIERSET P §yRifh hand pump

pr 0 ' {dSpi ieq! itlonO¥AEMd QiBBolic gel.
o G n iR i S s a5

rogen have been

desSuch dispensersealivoy i flepihikitydh died administdred desage, as a function of the

andr oge|

20

nsS.in V\/OﬂEn have heen nuch | ess appreciated. As
HO% GOTMROSHIORP P& APRISs, mal e physi ol ogy, and t he

SY RXc8fEn@to YTEHbYdiinen 84ild Pabitts andispegRers wad beCict@npanied by a
the maj or physiol ogical effects of androgens in nornal
wormetice givingdastrustionsfas theowse(theigefed t o anabolic effects

g pﬁﬁspﬂaﬁnac%lﬁgigal n%gi;ﬁogi?(@%? kﬁgg}? Ba&&is'%d%o%&fn&% fof #eSinYPntion are

rropol esl s, Cts on I nmune Tuncti on;

andseful for treating testosterone deficiency, and treating and/or preventing testosterone

25

30

deficiency-related conditions and/or disorders.

The term ‘treat’ or ‘treatment’ as used herein refers to any treatment of a mammalian
condition, disorder, or disease associated with a depressive disorder, and includes,
but is not limited to, preventing the condition, disorder, or disease from oqcurring in
a subject which may be predisposed to the condition, disorder, or disease, but has not
yet been diagnosed as having the condition, disorder, or disease; inhibiting the
condition, disorder, or disease, for example, arresting the development of the

condition, disorder, or disease; relieving the condition, disorder, or disease, for



psychol ogi cal effects on nood, well-being and sexual
function. In addition, endogenous androgens are

wo opentam for the devel opnent of pubic hair apd/EP®05/010293
t hought to nodul ate the action of estrogens and
progestins on a variety of reproductive target
tissues. It is also believed tkhat androgens play an

i t ant : oL fihed _
TR A 070 G, ) o
t esdrasicey @nsed by drrdissade br disordier, ot exangple,astoing eei symptoms of

in the thecal cells under the control of |uteinizing
hothaglissaseTiglisordssr hal f is derived from peri pher al

82?’1\1’? Ee%lno.q)rw n?dJre‘:ﬁ?éveﬂﬂa{’Pg‘?&lmo%%rac‘%ﬁditi%n, disorder, or disease,

ydroépi‘andr ost erone, androstenedi one, an
5 demyggiisosp icanditias tdisarder, srildiseadeedevleopment & more kainoahsed, or no

beconverted to di hydrotest.osterpne or estradiol, Thus,

t efurther 508 léloge%\l,sgggeés of qsﬁaae H&yﬁlaﬁxéx.e hd{ erg had aijready been
prQéJ(}?Jlﬂm?ofJx@%BR@ﬂiSﬁ,%&r&ér[ Gdigdags in the bl ood 98%

boun o pr I a

otein. I'n wonen, approximately 66% of the
bi Adi usgdi Bertin, t‘testosiegineatiéficiericy’ geferhde nower [senun rigvels of free

: b o
g: %gﬁ%ﬂq?dnﬁﬁgg sru %ﬁtgpgggnn %[Ar'e{%@zgng?% d V\§a%kl %{e&e?s for healthy subject

10 t 8t B2 s8heRBe. Fop cRMAle 2drMal ERiing WdithéndproliadeOdpptdXimasly 300 pg
The order o afflnltg{ for the steroids npbst stron

|y
booftestogtesene prsrdayndheir iefehseramotiestostprong levels genereﬂly range from

di hydr ter >t S e > d ed]

CLPHE A SLRELE SR N FOEARHRA AR IE ARG th ORIy youne
wealoen) fotcexaghipley dhicahefideortteserone lbvdls aet generally about 3.6 pg/mL.
di hydr ot est ost erone sul f gt e. I)h t abl e ?rgl ow shows t he

apFOEY Ha e/ ST imaveEnerce bofbo poj) free frstRsfraope ferum levels.

WO i . P - .-
5 Lo R P Ao My s
1. 20 pldsma) tS&srae fevéls2 durifg dbe troildies ttirdrd thenwoiehstjual cycle.

12,80 +/- 5.59 12.53 4.1-24.2 % Free testQsterone o
{ oFRver e et tifisterone Bpvets ., oL, S5 5° pgldly v pan fee
hofiRRRrédeUetels (1228 ibﬂxb/l?oﬁ&@-p;/rﬁLpd\J&\ /thE Qhtk41Cdnd follicular phases
stimulating hornone (I1UL) 4.7 +/- 3.6 4.2 1.5-21.4

SeAreh grokrosignificantlyn litfershi| Additionally, | fesgwterong -proguction  declines
71,0 17 8.1 14.0 | i t
20 Gepruhbiigd s dae % SSMELIMSGeiatRinudt IR0 earold women

hagreb@y s0% 6fthy 1ev@ohedy@mgad0cydaniotdivoaiiahi Ajthough the percentage
Neverthel ess, there exist well-defined subject .
poplifese; teviastonane @engrally dees pPlovyt Wik 2ge ) absolyte decline in free

d eiésgsgez%?eafli‘%cl?@gg .ro%séci'@?cg G 8901@4 r&%g gﬁ#g@écﬁg ¥blipfly 36 flenopause

descri ing, r exanpl e
00 phbinstehd ntaed gladeslyr et amtinecusiypaea respli sif tineagepmlated decrease

25 \é\gnmeﬂaggg F}g?s fp@ge%gmﬁg%m%%r %Pé/duct‘i‘é’ane \?sr,] v%rglen begin to
experience symptoms associated with menopause in the immediate pre-menopausal
years. The decline in testosterone following menopause results from the combination
of ovarian failure, decreasing renal secretion, and peripheral conversion. Also, for
example, after ovariectomy, testosterone concentrations decrease by about 50%.

30 Diagnosis of a testosterone deficiency is known to the average physician practicing

in the relevant field of medicine.



dysfunction, wonmen with corticosteroid-induced adrena
suppressi on, and human i mrunodefi ci ency virus-positive

wowensn2Because i ncreasi ng testosterone concentPEL/EPII85/010293
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has been shown to alter sexual performance and |i bi do,
researchers have investigated nethods of delivering
test osterone to nen, and al so t® wonen. These net hods

|ntrarru cul ar .| i ons,. .oral replacenent
H‘ ?rmﬁcs‘mce Cod%"sf‘i%{{%éa i 1of e IRt Inpgauon are'also useful to
t CREASA SlunitRr A7 pRIIogIEN h@ﬂsgs H&l%gi%ﬁl’ pardirfefirs fah%} condmons
one or nore drawbdcks.” For ex e, sub-dernal pel
i rrpssaclat;dawr!h gestenterpng defi¢iomy mre nm mf alwramdn r eRpm axemple the

hy BEsBRseical G HaRRAR and aef She pitsporiBterlion segg l Br:

ext r usi %réa&néofﬁbld@'aﬁeq}ﬂ@%\ﬁ@g 3%ual gérfmma%é laA@/or treating sexual
(0.69% . Many of these nethods, such :

oral / sudysfngqmm mm@éxmrqgrherpgg(mad@ms suf fer from

undesi r ap| & r macoki n r Leat | . .

supr - pRyCsaar e Riend defofl Bod rel TR ierseripgelen body
a retur mas® kzﬂsedlecP@sm'gr amsdﬂfdgalmd%a,t Gh@ioﬁﬁ@vhdﬁclbewss and
than opti mal phar macoki netic characteristics, are
enbarraﬁélﬁ’rglap% many subj ects, and are associ at ed

W th si [ .a 1N J: 4 S

1 RO, (R |2 i) AL Bng BRI vl
unappealdwayingrtbe msyhin saqmiraments € dapetio sutgddts; afehting, preventing or

especial | y during rigorous physical exercise. O al
adni ni sf‘?dgff’ingrﬁhep‘%lfah@é? propri ate testosterone
| evel.s aastiBredhiizal 1eaRhRPIEORAR oPBhURNASREHRAR, including

subj ects. Moreover iver metabolizes thé
pr epar anpmwalizirige hypértensioni glndotreate}satobcs:m charyaligingt gholesterol

Loct ost i site oSt sBaGtmal Ros B o mE of ASHERS G jreating,

provi deprestostinpdrirbdiciny Msbhﬁotﬂrtsf\‘nﬁloﬁisﬂw skin
irritation. This gel, is available in the United States

under t REVERtHEdREIR immunedaligiencyrvinimwastipg syndrome;

Phar mac

Sol vay Pﬁ%&h@gﬂ u??t%: OSI&&Q%SQJ"Q I\/éélﬁa %hgnes&A aggotgﬁmmg of the
Conposi vagimalotvalin delme@aig (méniopawsal [S@BIPEImaK ragdt hot6 Nlashesf treating
absol ute et ha tg%h cﬁ ’ﬁr esent invention provides

t est ost BYG1F88 HUPG phar maceuti cal conpositions

and gel geat@RIpfPétiREdor rduciy tﬂgoﬁﬁ?oﬁﬂ%euﬂ\@% Qisease, dementia;
partlcularly, the present invention provid

t est ost enmemgomgummgmmmgl owiod| and aﬂetfeﬂstﬂem; treating and/or

h
Copr cal i fEHRB e i e, el of gpficing copnive

‘conposi dysngtiepnt ai n propyl ene glycol. In addition to

achieving a very effective testosterone delivery, the
corrp05| treating aytoimpuing giseasebon are aesthetically very
t o
oL ThOGLAE B AR RIESNAS o RN T ppppintion
[ nMefapy'bmthmdmeasloﬁﬁbI&: meﬁeﬁoﬁcﬂtdrmpmﬂhmbalodgehﬂthat increases
conbi nat i on th further penetratjon enhancer(s) g.
w teposterope deyg Wls iy Subiest, or AU BT QEEBHUTORG A Engher pharmaceutical

B@s%ch Qs,FoP %Htahﬁéépr @%gi:ﬁt' on conpri sing
tes ost erone, at | east one cohol, at |east one
geTllleI mgeragmmlso eelateetsd poovesspfon @terpatmgla }ﬂlahnmencal aothposition,

wat e
€. g m the form of a gel or a solution, according to the invention.



Sai d pharnmaceutical conposition can be nmade in various
forms, e.g. a gel, a solution, a cream a lotion, a
W@ pooap272as1 oi ntment, an aerosol. Preferably, SPCTEP2005/010293
phar maceuti cal conposition is a gel. The term
"testosterone™ as used hereafter refers not only to
test ost erone |tself but also 1% its enantioners,
ners, tauto salts, chel

de n \PRe; /PEct, 54 Bﬁoaeﬁr ﬁcagprégga tg? esiea)r ggtdesspwél}% 6%"?5&terone with

€. Girrilg] ih A bIoEMt SESAtoRAR dHRed2-CH/ altBhdlyAride st Rkt Penetration
17[ al pha] - met hyl - t est ost er one 3- cycl opentyl| enol

et hnhanct:IE@tgwt@ym ghyeahend(prisopropylonyestetak cypi onat e,

i‘% 330 ﬁ% Sﬁsiegﬂ%e:ﬁ |pg§ ggs ré%ﬁ"sg? {tg;? %E SX&‘ihg%iférr With stirring, to

5te&{&§{mr&tgm be of natural orlgln or result from
a hem synthesis or s¥nt hesi s process. C2-C6 al ¢cohol s

ar &Vherevihe| preparation ©f asgehisafevited) &t deashiapsseelling agent, such as
I
E’Lﬁb"aﬁ”ﬁ) ® 5 PRARRREl SPRARAR: galstimidk. 7 20200

halipla bamembﬁmﬂi'&r sivhxanokthandhinieols added to the mixture, with
pre rred, since it contributes efficiently towards
t hétlltr}%nsder mal passage of testosterone by evaporating
10 AUirg Kh¥men ﬁ%ﬁ@tt e i ip Wedtiont llgfate%kt'ona pleRtds! 18 pRPBAAS aajjhﬁrmaceutlcal
known In t The term ' ge |ngaent ener al
r ekcemposition oc® gplcasmotdlque @@hyembnmemnR:&Q ateps ef

havi ng the capamt when cont ac

specific sol vent’ @nt aﬁ%ﬂf‘%ﬂw CUFIPINg S ;eagnqng (E%aﬁg ajgohol, at least
possible to i ncro%é%@nétfhﬁ%h%ﬁﬁﬁichy(e(g pTrdS]S'lene glycol, and/or isopropyl
pharmaceutical conpositions according to the

i nvention, but n@)mséﬂ@(ﬁﬂééﬁt%éefgﬂﬁ,ubl |izing agents.
15Exarrpl es of gel | | ﬂgxéﬁgf\se Llug_gdgl g i ¢ pol ymer.s

such as acryl i ¢ %RC ol'yhers (I n ’I udi ng

pol yacrylic aci d)pﬁehallyafdﬂmgez gallnfgﬂe’t'g%@ﬂthrs)mhwa.ﬁd mixing;
Goodrich Speci alt Eag a@'ﬁ Chem cal s D vision of
d evel and, Ont o)eptiopally] 8@@ F’I tRFES 383WY oxanmer s

anq% Qj@bﬁféf" %ﬂfc? thmiﬁ%nﬁﬁﬁ (Hlscbeféiatescﬁf hﬁ”@d’esopfhea%él Ydri tﬁe solution

aci ased ynmers, e.g. Carbopol (r) 980 or 94
or aBeakrding36 Zhe)mv&ﬁiﬁm foS ﬁ&zprem&tpn @‘?Mmodmg@hproduct for transdermal

200?&%&'&2’1@gd e usutw (r)!i’))s/ y%folggflca c&/ndltfona%ssomated with an
al |aﬁhﬁ%@ﬁ/@&»fdéfe%ﬂetd%lﬁhen5?mﬂ en TR (r) or TR2 (r),

Utrez,” Synthalen CR etc.); cellul ose derivatives

s u dh anether asymeﬂhﬁ mqsg@snvw}d@n 8slgies tapd/ methed|of rgatament.
h % X % glfgﬁe l Jﬁlsrﬁ PFX{%@%%@ %5"8}“ ?X\Jnﬁﬂtéﬁﬂgotéﬁﬁsterone, to

pOla%x;BjéEfﬁuﬁédﬂQWft hyl ene- pol ypr opyl ene copol yrrers
such as_Lutrol (r) grade 68 or 127, pol gxam n

2501 Heqcorking thgnaderech the pharmaceticabemposiisn P’aﬁ"e gel of the present
gegrtrl]\%egﬁon ?@éjﬂgﬂ@& Bh %Eagg#{;@hné & g tcP{hetsH&Egerg gié é)' tHe extﬁmal part of the
pharrnmh@mrdag conposition according to the invention.

o B e e e Bty P AES 8 Geered o
an QB%) eﬁéeﬁeﬂex‘ébﬁ CQRAlrh Xestc')@{é%ﬂé( ¥ORRRAMhEG ! dHnOBE measured using

r) 980 and Lutrol (r) are particularly
30pr efaedaxddssaytedimlqmm ext of the present invention.




Penetrati on enhancers are also known in the art. A
'penetration enhancer' is generally an agent known to
waemehenat e t he delivery of the drug or acti vePCT/EP2005/010293
principle through the skin. These agents al so have
been referred to as penetration_accel erants,
adj uvants, and absorption prom;?ers. This cl ass of
ag incl ydesy4i1bes it ' hani '
o iont) AT BBgortly Silid 3635, BGLA7 lEnille the amount of
i NRbMpbsigon he teoidubinistdryd, ategerntiind upombithel exacoftestdseerone dosage of
drug, and those which inprove transdermal absorption
by Sé‘ﬁé’r‘i‘mef‘?ﬁ@lﬁ%ﬁ“l’ﬁ‘?%f the stratum corneumto
" et alBndfai, %ﬁégﬁal 3Rty 8odenst the ?haﬂﬁia@euticﬂpé&iﬁb&ﬁﬁmﬁ the form of a
skin™s perneability,” acting asS penetration ‘assistants
50r gehior -& ablutioh eacopeelitey 0 dhe dinantiomds thetwrsna?isl g ande5 g of the
state cif.the kin such as the boundary layer. Unless
QMRIAROREICAY  percentages (% refer to amounts by
wei ght based upon total weight of the .
conposi tion. According to one aspect, said - )
phditeadzantages| of dherinysntiorowilt beppmie sipparentsirem the folhgwing examples,

(W w).,, preferab 0.5 t0,2.5 9% (W nor erably
o igh B Gintiaidly 2 obcinfuraucht dpdhes S EnBERLS 221,

10( WMk, sEN&N peére vill edppretittey thht Ahe tpeesént2imvention vdn irRvporate any.
nore preferably 0.8 to 1.2 % (ww, and even nore

pr afugbghpi/thg peefersed featuggs dgsctibed@baye. pr ef er abl y about

1.0 % (ww of testosterone. According to another

aspect of the invention, said pharnaceuti cal

c o sitdtions nemtipnédsiesei abe hevelfy. ilcSfpdratad)by refepéree albtheir entirety.

0.5to0 2.5 % (wW f bly 0.75 to 2.25 % .
Cufiher Sinbadisnts BF dRermkesbyt EmGnieR S hof PRgsgied s, which are
150 By glftcg £ ¥killed ilﬂ glse]aar/t? ?I{C\? (s Whe WRKRNhERESHe and the spirit of the

prefera 1.25 to _ w), still nore preferably
1. Presontl ifvertions Whe prsticproff theapiegentbnyentiors Will( winpjoy, unless

of testosterone.. According.tg another,aspect.  sai.d .
oh SRR BR iRtRedo RTEEr D, SnBRes S PP loey 3 pharmaceutics,
( WiwRich SXestiia feyskilfOf Betagt. 70.0 % (W w), nore
preferably 45.0 to 65.0 % (ww, even nore preferably
50.0 to 60.0 % (W w), even nore preferably 52.0 to
58.0 % (W w), even nore preferaply 53.0 to 57.0 %
(Ww, still nore preferably 54.0 to 56.0 % (w w),
o xpmles abl y about 56 % (ww) of at |east one C2-C6
al cohol . According to another aspect of the invention,
said C2-C6 al cohol is selected fromthe group
consi st of ethanol, propan-1-ol and propan-2-ol, -
‘ an&i’éﬂ.ﬂ@i&és thereof. Preferably said C2-C6 al cohol is
et hanol . According to another aspect of the invention,
sai d pharmaceutical conposition conprises 0.1 to 5.0 %

25( WStldiespsre frafisebiayeSusideliverydoffetodtovbnd gelnforrrulatiedsewersl garried out
0.2to 4.0 %(wWww, even nore preferagl é40. 25 t0 3.5 %
0

( woR) anigad rando hemap e skin awtige gadjorlabelled 0rC)tesfostagrs, and liquid
. % N .
or FuREI BHaor: fncs8  dndive V¥ Meostd pindft loargmeters (released
0. Gamioantlaffer 24h whdflusy. Tato dspects weresngestigatad; agent . |
Accordi ng t. th f the invention, said .
gel | g PhysFRI-chemiSties ostnsiarsiie splRRilY B geLVisehyive)
303%%{; gg&{sgﬁ@ﬁ'&ﬁlg RV YFE(iRfluenBE o déset&8hd BbREhtion, nature of

gelling agent, presence of penetration enhancers)

20



cellul ose esters and derivatives (cellulose
derivatives such as ethyl cell ul ose,
wyasoxeps opyl cel | ul ose, hydroxyet hyl cel | ul 0sSepPCT/EP2005/010293
hydr oxypr opyl net hyl cel | ul ose (HPMC),
car boxynet hyl cel | ul ose (CMC), etc); Carboners such as
Car bopol (r) polyners, e.g. Carbdpol (r) 980 or 940, 981
or 941, 1382 or 1382, 5984, 2984, 934, or 934P,
Permulen TRl (r) or TR2 (r), Utrez, Synthalen CR
etc.; pol oxam nes, pol oxaners or
pol yet hyl ene- pol ypr opyl ene copol yners such as Lutro
(fﬁﬁgﬁﬁﬁﬁﬁlﬂﬂumﬂlzﬁ, pol oxam nes or other gelling
agents such as chitosan, dextran, pectins, and natural
guns, and m xtures thereof. According to another
5 aspematéifialt he i nvention, said pharmaceuti cal

conposition conprises 0.1 to 5.0 % (ww), preferably
OEMC 5 % (ww, nore preferably 0.2 to 4.0 %

(vvlm preferably 0.3 to 3.5 % (ww), even
mretg?tg%grng%%OA to 3.0 % (ww, still nore

pr &ferestobterdde fAMersham)% (W w), nost preferably 0.5 to
2.0. % (W of propyl ene glycol. Advantageously
ac@&L&l&#\I—Vﬁ@l €88 the invention, for the testosterone -

100|° 1@@§4ﬁ@§£ﬁ§9ﬂp§@ﬁol%la§ti&?fl nvention, propylene
g y e

ycol "was found to be"a ver ective and conpatible
peQarboppl® A8@ r(karts 880) (Lot A4, LaboratoiraeBesins skovesco)

prgﬁ#g@ge gl ycol according to the invention |eads to
ph utical conpositions having a very attractive

appratrdlige. The pharnmaceutical conpositions of the
i nvention are veré transparent, visually attractive,

andristharolagyine (otedantabostoinpsdBesingiledrVesen) oves the use
15byPa VER-LIAN | Sadd! tion, the pharmaceutical ' :
conﬁ%ﬁ%ﬁ-m*%l&%rhe i nvention require | ower al cohol

- coMmraitstandifGansfessé) t he conpositions of the invention

are very, stahl e, .and propyl ene glycol has proven to be
cor?d@?iaﬁﬂdé@)t(ﬁr@ﬁ??gdard neutralizers, e.g. :

tri ﬁiml ' \r sitions according to the
[ n\ll/)gcs I on gﬁefﬂlﬁ)r% (Egdet:&sevgr al penetration enhancers.
Ac Poopyilang glyrol Hipelargaatet (PIGDR)(Gatefosshi d

20ph rmaceuti cal 1corrposi tion optionally further
co%&@@@%@?. In one enbodi nent, the present
I NWEAE hawedRaQYivilRks @ phar maceutical conposition
conprising: - 0.5 to 5.0 %(ww of testosterone, -
40&9@&52_@_%_0 I(ww) of a least one C2-C6 al cohol, -
0. %.t0.5.0 ¢ I t ' gent, -
o Ditidied orftdihaiGods SORE roRBE IFLELEET . T

water. | n another enbodi nent, the present invention
provi des a_pharnaceut.i cal osition conprising: -

250, 2cPreparation %’(W‘av)‘altfﬂe‘l'égﬁgé FUERERS - 50.0 to 70.0 %
gm ggilirgtﬂﬁﬁggg%o?}gﬁ%%% lgiﬁflzégdcagen ght‘ inOtht reQuifed®ambunt of water.

Labeled and non-labeled testosterone is dissolved in ethanol, possibly with

penetration enhancer. The aqueous and alcoholic phases are mixed, then neutralized

with triethanolamine. Mixing is carried out with a spatula until perfect homogeneity

30 is reached. Seventeen formulations were evaluated for transcutaneous delivery. The

composition thereof is given in the table below (in % wt based on total weight of

fomulation). Formulations 13 and 14 correspond to non-gelled solutions.



5

10

15

wat er .

0.2 to 4.0 %(ww of propylene glycol,
enbodi nent ,

I n anot her
w@emeiezrss a phar maceuti cal
0.8 to 1.2 % (ww of testosterone,
(ww) of aleast one C2-C6 al cohol,

t he

pr esent

optionally,
i nvention

conposi tion conpri SPEIYEP2005/010293
50.0 to 70.0 %
0.1to 3.0 %

(ww of at |east one gelling ent, - 0.3 to 3.0 %
(V\@%\%l qf propyl ene glycol, - optionally, water. In
an & enbodi nent, the present invention provides a
Phik MeTestd- ¢cal Gellingagenton ¢oPghi $i nFri- - D.BGt p AA1Pbisopropyl
(W W) sedroae$t osterone, - 50| GEOP 7Qutn¥-(W W) of a | myristate
| east one C2-C6 al cohol, - 0.1 to 2amifte (Ww) of at
| FREY OTE Ot TIOBCARCOTa p- 75801 2 P33 (W PTG 0
Sﬂl&«!f' AT T RO DAl T
p I 1$f|(:—'|| conp ition rnnsf&lunnd Mm‘ 1% o 0
(A ) &7fte<‘ osterofe. - 50]0 %% 70 0006 (W @) of O 0
| €251 0RS C2- C8%aCathn®34 P- 0. 158 0] 2. 538 (W W) of Oat 0
| easti oRS gel | i1vgCabhedI4P- (. 58 0[{2. B3% (W W) o6f O 0
propyT ens gl ycol 20-Kwpéll onalll ys8 wat er.351 n| amot her 0
eTRRUI MBRT, [The pragrRll | Nventggonprpgsdes & | ¢ 0
p‘ﬁgi utzlﬂl cal 1?0&%5534 pll LJOLI_.g | :>Jl_ﬂﬂ3§ JL%A L B {). Ul 0 5
RERETIS 0 5 34: IO NAL N ED €100V 4
| Lgl‘.f onke gcb ﬁo b,.'f980 128 415 /me 0 0
pr gyl enk gl vc&)tsi%-CJafhat%@nalJy58 ! 9r06 | n| arfat herd 0
enBddi neht , |t hel%rarbA80 nventi%n|prbdfdes 2 0 0
phadmaceut i ¢al 1206mbsb34 Bn gonj® i $inh35- 1.25 {to0l.¥5 O
‘@sz pf testosCamoos4 P 50. 0sg 0| 70185% (waw) [ of2 a 0
| e2g1 0N Cf- U ), €aplog0 - 54 017 @55 (W W Preat| o
N AR ARTL A T e T B B FW 0o [ 05
Pro efe- gl yT,U|, —opttorar ry; water—t anot et

resent invention provides a

pﬂ%?ﬁhgg Ghitoppl?

nposi tion

3. Dermal permeation klnetics protocol

3.1 Dermal permeation cell
Static flux cells comprising two unequal compartments are used (Figure 1).

An upper cylindrical (section: 2.54 cm?) donor compartment 1 allows the application

of a formulation (either solution or topical form) onto the skin 2. This upper

compartment 1 is assembled to the lower compartment 4 with a metal ring.

A lower receiving compartment 4 (mean volume 10mL) has an upper opening of

2.54 cm? as well. A lateral shunt 5, equipped with a needle and catheter system,

allows sampling. Homogenization of the medium is this lower compartment is

achieved with a magnetic stirrer 3. (See Figure 1.)

3.2 Biological membrane
Animal skin
Skin biopsies of male naked rat skin (IOPS rats, 5 weeks) are sampled at the ventral

level. Fat tissues located to the inner face are removed, and the skin is cut in order to




conprising: 1.4 to 1.6 % (ww of testosterone, - 50.0

to 70.0 % (ww) of a |least one C2-C6 alcohol, - 0.1 to
w@2@ee278 W) of at | east one gelling agent, - BCBEPD05/010293

3.0 % (ww of propylene glycol, - optionally, water.

I n anot her enbodi nent, the present invention provides

a pharmaceutical conposition cbl'rpri Si ng - about 1.5 %

of t tost erone, - 50,0
| egﬁealrbﬁ)én . wigh an emq(ﬁreater tbar&!l,gg 0@’5 %e |afst1§{( to the lower |

! eggh %ﬁe&%‘tﬂ {Bg sﬁ&eéﬁemal fQ:e‘h Wards. 5 % (W w) of

pr opy ene gl ycol, optional ter. Said
phar mac élumanakinconposi t | on | s suitable for the

Cg%;)%larlg?d %@gﬁgsflggf n@&ﬁgﬁgélgq Bﬁ’ O%rtsta[eﬁ) e%sat%[ne a ecIomen &vel from a
5 QULR;RAAE 'Yt €418 Ofelhald h@an@ﬁ&é %Pé wBedibencdediély afét SaRsling and

not require the presence of a physician during
addemaomed b a thicknsss of ahoutd¥flim.st r ati on does not
require surgery or injections. Advantageously
according to the invention, propylene glycol acts as a
veny; e ptote@net rati on enhancer for testosterone, in
partrcular 1n conbination with the testosterone dosage

anamnwog@maﬁglea@eht‘t af thgrderal parmeahilityc @guaﬁf%‘ﬂed with the
SERCHSA0AR 0 AR 39 O 8y mesn
Ad\vanmgebm 65 albainih b:ﬂﬁlnaon Thpleell isatheniplaced for 15h in a thermostatic

acce table,  and is, pr rably sel ected. fromthe grou .
fot HECm ¢ stigiReretam Mo YR Betwien the skin

a”@HEWe@?ﬁdﬁ h pot assi um hydr oxi de, arginine;
am nonet hy anol or trometham ne, and m xtures

t hd@ﬂeﬁcs mraﬁet lappljxdtio of ghedfogha}atra@ onta thalskin 2. Apphcatlons are

15 ang 2 ﬁgrtnz oF %dlﬂgr %g z{ gérbo c?ﬁn%% Zgﬁ.h§amples are carried out

CONRYn) I8 r@Jeldlﬁgﬂ%bmgaﬂmaﬁtr ¥ | dt CevaglyOspasedE @nROpyiAt and 2mL fresh
said base contributes to the neutralization ofsaid

pha\lbmveml\émn somppediatelynaddedy tor thei eampasispant dat orger to keep its
g|n|t g V%H &s%lt MEor ﬁLAff’ qgﬂ(ﬁgtqgllé?igg l‘i)eﬁﬁéa‘%l %rb%ﬂts o | hge%r )Aﬁer. cold-

num swe mer chains duri
t hetdiiig] thalsampIeS are titfatédey ldudd geiannatd)nt he formati on of
pol yner salts. Especially when said gelling agent
Oconprises an acrylic acid-based pol yner, said base
preferably conprises triethanolamne. It also allows
an optimum viscosity to be achieved in the
phak testostezbnetitrptiont i on according to the invention.

Tﬂgﬂlﬁkl | I Fgéﬁ)%srpg]gggv\qwociﬁ@ w how to Crfloﬁggggﬁniﬂﬁg,on Lqmd (Pico

W tHudrms Gre 5daeahﬁeteahgmﬁleq§ S@i. d gel l'ing agent
present therein, and the al cohol content of the

25cor$pomlqs| ore, then diftated by hiquid hscinidlatien; vsieg 4 Baispestophotometre
88?'}%912 ﬁl gEClntﬁPartlﬁ) aﬂaic ﬁﬂe&&l‘ fo?h %E‘i%ﬁscédaﬁgé&fon' Jﬁ'lcwncy,

con
which is accurately evaluated establishing a calibration curve termed quenching

curve. For each sample, the metering yield depending upon quenching is calculated
using an external standard source and the actual radioactivity is determined.
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one can use tronetham ne and/or NaOH as a base, in
anounts chosen as to reach the desired final pHin the
w@ouposizts on. Alternatively, in one enbodi mentpPCt/hR2005/010293
phar maceuti cal conposition according to the invention
conprises 0.1to 5.0 % (ww), preferably 0.15 to 4.5 %
(ww, nore preferably 0.2 to 220 % (w w), even nore

preferlably 0.25to 3.5 % (ww, even nore preferably
0. 0 % (ww, even nore preferably 0.4 to 2.5 %
(W w, st|II nore preferably 0.5 to 2.0 % (ww, nost

preferably 0.5 to 1.0 % (ww of triethanol am ne.
Pr df a'leslbbt;ronmmhilityf t he pharnmaceuti cal conposition

or % KPR R an S AI LS A 8 17 s ploan P aiyever Staning

sbetena %ﬁﬂﬁ: &moluft JFOlehiSlerdiePaFdctibhs ek Proy@8ivedy added. The

sai d pharmaceutical conposition further conprises
| s apmaipjng amouns phiestostarnngns weigbted|iy order &0 detpgning theramount in the
tion xpectedly shown that addition of
ézrefp rn(})&ld\éﬁg?ﬁl&seads to markedly inproved results

Vm%s%ﬁ&@oﬂensdhﬁmmynﬂt 3¢ W Wﬁte%ﬁﬁuélemﬁctgiey Q@xﬂ agio@s penetration
further penetration enhancer. Preferably

phanhencers seeh a8 oPioBKieRs e nifiG)s ealeis. efadt G%) opmpylene glycol

ot TP e Sl e

era
0.25to 2.5 % (ww, even nore preferably O 25 to 2 0
%

2t 1ebleg

even nore preferably 0.25 to 1.5 % (wWw),
re preferably 0.25 to 1.0 % (w w), nost
pfelfeg{o@&kahe%ﬁlbnﬁy%Jém@s(v\eﬁmesof i sopropyl nyristate,

Accor di ngl he enbhodi nen the present invention
pr|Solcas a2 liﬂiar  PEOAPACOoMPBSDR onTreosautaldi ng: -
0./5 to 5. 0 @OQ%) W(50850)t [6d00%) ¢ (H0085) -(100%) tq 75.0 %
( WSelufityd 86cast [gge C2-666 al ¢aBol ,-| Kol to 5.0 %
(VV/(}IH)g/IﬁL at |eas{y one gellingjagent,| - 0.1 tq 5.0 %
(Ww) of propylrene grycol,” - U. 1 to 470 % (W w) of
i sopropyl nyristate, - optionally, water. |In another

15entiediostenine sohubilfly ésalst evialnatatt dsafupeton afeghanol content.

3eutical conmposition conprising: - 0.75 to 1.25
%% of testosterone, - 50.0 to 70.0 % (ww) of a

|e%§to§ﬂéﬁon@?so@@ﬂﬁy ﬁph@ﬂer/ethﬁhol nfiRtuffes0 % (W w) of at
| east one gelling agent, - 2t0 4.0 %(ww of

prlopy| eR8%yEthenstl . - 0/15 to 2. 0_9%Testosierane sphibilitypy |
myri st at e, (Wv)optional |y, wat eng/miln anot hey enbodi ngpt,
the presenp/isgventionjprovi des 1a pharmaceutical 0.015
cqmposSiti gy /aenprising: - 0.8 b 1.2 % (WW of 0.023
LgSTOSTET T 44 24 0.027
63 /37 30 0.035
74 /26 - 52 0.061
84/16 120 0.146
86/14 160 0.195
100/0 340 0.420
See plots on Figure 2

20 2. Gel viscosity
Gel rheology was characterized with a Carri-Med controlled-stress rheometer,

measurement geometry: plane/plane, diameter 2cm, gap 1mm, temperature 20°C.



- 50.0to 70.0 % (ww) of a |least one C2-C6 al cohol, -
0.1to 3.0 % (ww of at |east one gelling agent, -

wWO286027228 0 % (W W) of propylene glycol, - 0.3BCt/BPD0S010293

5

% (W w) of isopropyl nyristate, - optionally, water.
I n anot her enbodi nent, the present invention prOV|des
a phar maceuti cal conposition c8fpri si ng: - 0.9 to 1.1%

ﬂ{eo%x{qatens%gé @h@? ﬁ%\iv fol_%’oQWGQ%L lged%hg//gfg %zf\l\%asq{hll
Ieast o phesd: Isﬁgssagﬁ'eis.mgfr@n‘ﬂ)tbGOQI\IEn’%l(Z\Mmb of
propyl ene gl yco 0 % (ww of isopropyl
myri st atPéate%’pPP’é)sﬁﬁ}tISSfeSSv%QPWm fon @Bt her enbodi nent ,
the pre n
conposi ?ﬁ%‘ ﬁg%ﬁ%r%&ég?d&r&‘éing%n? 0 % ( J‘QF@‘
t eAlbgeBr batea shedfd s6ft¢ming (pseudo- plaaém:)) lm‘hamok ,ewithownany hysteresis
C2-C6 al cohol,- 0.1 to 2.5 % (ww of at |east one
gelcb’?lﬁg agent, - 0.4 to 2.5 % (ww of propylene
gl Mrheologk‘avhu@le?we@e(e%ﬂ@d&ft i sopropyl nyristate, -
optional ['y,” water. In another enbodi nent, the present
i nvent i omﬂmvpﬁe@amlphauenme@ubcmme%gdswlsqomy

R e A e

100 1 to 5 0 % (ww of at |east one gelling agent, -

15

20

col, - 0.1to 4.0 %
) A PO aIIy, wat.er. In
[
SRR By el 5 RGN G55 s
%(V\M'yﬁ)g ﬁbmtiﬁ%wtm%ahecomerﬁ%%%@t}%ﬁoD % (wWw of a
Ieast one C2-C6 alcohol, - 0.1 to 4.0 % (ww of at
edebleghe gelling agent, - 0.2 to 4.0 % (ww) of

0.1 t8 5.0 vv/vv)dof propyl ?ne gI

pr ENL TR HY T Viscosity (Pas) | MeximaP A i gridieht 8Py PPY!
LILIRS) d.,T, = Juu Ui A dy, Lerl . 22.5
55 6.500 50
60 2.375 140
65 0.800 400

Above 55% ethanol, viscosity is smaller, with a strong variation as a function of

ethanol content. Viscosity is increased for 50% ethanol.

2.2 Carbopol® 980 gel viscosity

The influence of polymer content on hydroalcoholic gels with 40% ethanol is studied
by varying Carbopol®980 content from 0.3% to 0.7%.

Viscosities are measured in the plateau under 300N/m? stress for 1min.

Table 5

Carbopol® 980 (%) | Viscosity (Pa.s) | Maximal velocity gradient (s-1
0.3 0.125 1400
0.4 0.610 500
0.5 3.50 90
0.6 6.10 50
0.7 12 30




I n anot her enbodi nent, the present invention provides
a pharmaceutical conposition conprising: 1.4 to 1.6 %
w@ woep2mais t est osterone, - 50.0 to 70.0 % (w w)POI/EP2005/010293

| east one C2-C6 alcohol, - 0.1 to 3.0 % (wWw of at

| east one gelling agent, - 0.3 to 3.0 % (ww) of
propyl ene glycol, - 0.35 to 1. % (ww of isopropyl
nmyristate, - optionally, water. In another enbodi nent,

the present invention provides a pharnmaceuti cal
conposition conprising: - about 1.5 % (wWw of
testosterone, - 50.0 to 70.0 % (ww) of a |east one
C23(Pemhalgierimeation of test@@teFone {oxmulatignsaom ¥agakin one

gelling agent,. -.0.4 to 2..5.% (w W) r.opylene, .. .
gl s})&HPgl betgretion, o e 0‘/?’(’%‘69}0"81‘%’&0%?’&& 9 5y lided ig vitro on sat
5 OPLEiANEbinYulatiéH 5 cariiflibel QaRlated, diediothdidtapemag phase! separation).
conposition may conprise usual pharmaceuti cal ) .
adRiesultsefor relpased @imoynt at 24hs and aelgased apte(a j24h are given in the table
st §b1| | izer(s), antimcrobial(s), fragrance(s), and/or
pr 8¥8M ant (s). Said pharnaceutical conposition may
al so include at |east one further active ingredient,
ﬂ' anot her hornone. The invention al so provides a
ellabledf ul for transdermal or transcutaneous delivery

PRSI 1 Wgﬁ%&: Al IRy F'r‘fnﬁéfe&%_fa%@g

10N . .
t venti pn. , theli [ isfals ect gd
tjD a S@&%gt er pne-c Lr@ai ni ng E’éﬁ‘?ﬁg(%i 3; oh’ol i Cc%%{;)r
ALC.O.I’_d-i—n-?——t—Q—aJJ-Q-t—h%F—e—HCbGd-i— s esept—RYenti-an
jovide% a da _parkéLj,uni dncggﬂnrkgt ormd>tinple
i

dgse padRet containi®hd sai d| phar dh€eutical combsit
off sai dlBydroal cohol@.6 gel . [ Advad#dgeous| y, sudh
condi ti oai ng of sai @.phar mageut i Gal7 conpposi ti ol
r¢endersigppl i cation £3sier jor aigatient| Thusg these
f oTIE O gpackagi Ny Tpg T efTEcT ThggScChedul e ofy5

appt catLom ey daz £y O weekt Q§dm mstTatTgr
. I~ : :

|

e
g9
C

]

Aﬁcord: H—to—ahother—ehrbottfent 69crc +s—provige—=a
dilspenset e gi—w-th-hand—purp—or—alveecontatR-hg
sal pha?naceutical #énposition Afsaid ydroat<cohalifc

gél . Su@h dispensers2.8llow for fBRibility in Phe
agnmi ni s@éred dpsage, las a fpncti @h.6of the anowd# of
conposi 2on to|lbe apfdlied. Accor@Bi5g to pne 42
enbodi negt, sald packets or|dispgagers chn be 43
a¢conpapged by[a notijce gi v(Ng | Bglgr uct1pns 1 Ofg t he
u:>cI tilcbjuni' —F r? p'rrarlrruc;i:‘ ‘ Ldfﬁ LC_)IIP_UbI t7ons,; gets,
Pl ontindot oot obiorond dotiolommd00 O B e SRt

CTTIoy S ™o C T LA=.raav)

r@vpnt'ﬁgftpq,ostpnfnpgdpf ripné%;rplal d-co tions
10and/ or disorders.

Formulations 11-27: 8mg/cm? are deposited.

4. Testosterone permeation on human skin

15
Formulations 26 and 27 are evaluated on human skin, together with formulation 15

as a reference. Results are detailed below:



The term'treat' or 'treatnment' as used herein refers

to any treatnent of a mammalian condition, disorder,
worondiosrage associ ated with a depressive di sorBer/EPEN0§010293

i ncludes, but is not limted to, preventing the

condition, disorder, or disease fromoccurring in a

subj ect V\,hl ch may be predi spos¥ to the condition,

di Eordelr di sease, but has not yet been di agnosed
—ﬂ%&”—ﬁ%‘lﬁ—&a condi tion, disorder, or disease;
'nme*ahtvhn@s rd?%eﬁﬁéuiiiohlp@fhme@ér%ﬁ%ens or disease, for

exanple, arresting the devel oppent of the condition

di sor dBme (b) di JeaseAmetnitevi ng t Hemewn@res on|  Q/S standard
disorder, or di gease, Qf(pgexanpl e, YR (pghm*) e resdrivimion(n=5)
of the condition, disor@er, or|diseas®, or relieving0

t le"condyfTon cqused bygthe dipease g7sdisorder, forpg
exanpte,; 65T OppiTjg t e §R¥Tptons of tnelgTsease or 0.6
di-ser dCI9 Fhe—ter-m—preyent—o prevs o 06

r t - opt-o—a—cgrditi-of—di-serfler—or—diseaser—rea
na_mnm]rz on,. di Qnrdpr74_or di-s | ophent

had occidd ed. ol no fukdher conditiof-Oki sordmfnLl-ﬁ

di Mazagediimébmdn’emtgwefn arigge3.had al ready been

f g.,condition, disorder, or disease. As
8&%Th28“§2 &Eterone def|C|ency refers to | ower

Sser umlevels of free testosterone in a subject as’
conpared to the nmedian serumlevels for healthy
latign e same age. For exanple, normal cycling

gg;mf%ﬁ,@y RRLAISh TRl Eller30R STl test oster one per

hel'r seru estosterone | evels generally

range 'lfmﬁr(h)‘;lbout 20 righelintt 0 alpoutA@Oumtiprell. ayer a@iSmgandard
about 40 ng/dL. [I n hegl(uBy young W@/SEpg/ciBy eXangdvéation (n=5)

mgan 1ree tesTo<terone¢eveTs are genqyally about 3. @

) - *ﬁgwever aeveral:,’rdu (0] @ rray |E2Tuence Hoth 0.9

+ ol £ v o

Q)

1
o T CT lCDl U§f QDUII€ Serrum I'C 1 Ul CAdITPI T,l
npn :

rJ \L n\l||gf|nn L\ thorao i ol L et
DITCATT |vae Ry 12

T vau] 7 AL T1 LILE =2 ML IF] orireil o
ring t¥e middlle thirld-b6f thelnenstr®8l cycld 1.4

p
t
I \J
si‘gni ficant | nr‘n ase | génl asneltesto nc?érnn_g L evels
d
wever ,24rean tdst ost 32he levels (1.87nmol /Llor 33 2.5

ng/Adkdaga kihetieaplof iseivenamt Kigt €r one | evel s (12.8 pno/L
or 3.6 / during the luteal and follicular phases
ar ﬁ%tdo“gf ghg)ﬂ‘lgzcgh{h y different. Additionally,

1ot estosterone production declines continuously after
age 30 so that serumtestosterone levels in a

GOEMMEMEE!ME onIy 50% of the levels in a
hﬁghe per cent age of

Y OB i SRiE Rl e PRt ot SelE S ey Cer t Roe e an

al Sorultlﬂleq_rﬁl I ng 1N TARGurkest ot ermemhﬁ&eabeer Q/S standard

obser ved i's declinggges not oqggr( é@fnlﬁt |y 3dev1atlonin=5)
n p'olubEr but—Tstead LCUT'S ghradaual

C prt+Adotist y—asta—+t estt of—th age~ lt‘ té‘GLJJ ui’caacO?,

i both-fhe—adrenal—an oV-ati-ah—ahnads —pr-odireti-on——

™o T YA I S AR A=A

Thus, \/\nﬁnn hpﬂl tnﬁ&gprl ence synp ‘ﬁ: assodiated 0.5

with men8pause iln_the $fmediaté pre-nkAopausal year s0-6
T

he decllizne i n tlest ostéBone foll owi ngl.#enopauge 0.7
results Z4romthe conbigation of ovari®dé failule, 1.2
de%"v@ﬁ él@ﬂleﬁ%btx%%ﬂeﬁtdn% and peripheral conversion.
Al's or exanple, after ovarlectorry, t est ost er one

coh’lﬁ@nﬂmatﬁ)bﬁﬂg@efﬂ!ease by about 50% Diagnosis of a
testosterone deficiency is kngyn to the average

15 physi ci an practicing



in the relevant field of nedicine. The pharnaceutica

conpositions and gels of the present invention are
wa@b@e/oeres ul to treat a nunber of physiol ogi cabCEREP2005/010293

psychol ogi cal paraneters and/or conditions associ at ed

with testosterone deficiency in a nman or a wonman. For

exanpl e, the pharnmaceuti cal coﬁéositions and gels of

the present invention are useful for: - increasing

l'i bi do and inproving sexual performance and/or

tr @dmplexual dysfunction; normalizing hypogonadi sm

- increasrng bone mneral density and related markers,

i-ncreasing | ean body mass and decreasing fat body

nmass, royin scl e mass and performance; -

noi&ﬂﬁﬂgfﬁ%iéﬁﬁggﬁe | evel s; inproving diabetic
sretinopathy as well as Iomering the insulin

requi renents of diabetic subjects; treating,

pr dvMaterigl or reduci ng the onset of cataracts; -

treating, preventing or reducing the onset of

cardi ovascul ar di sease, including normalizing

hy PRI Renssi PAH) aestobtersid MAmRRHaHM! BLabBﬁEdH%ls) ZMW=295, solution at
chol'esterol | evels; normalizing abnor nal

el dmGifela (37 dBelml)dn ethappk specifin actyitnd9Gignmol (3.66 TBg/mmol),
pr eyepid ng vasonotor synptons; -

1Oprggent ’H&l/ﬁ{ﬁég&%ﬁrmnodefl ciency virus wasting
symmmethaxm event i ngCado Eepor osi s, RSVEBIOSNI UN
vagi nal dryness, and thinning of the vaginal wall;
relieving nenopausal synptons and hot fl ashes;

t 1 Rl ceﬁgg@%ﬁ%bﬁg@m - treating, preventing

or “reduci ng € onse mer's di sease,

defariopal® 980 npr ovi ng cogni lot 82010/44A00vi ng nood and

sel.f - est treating and/ oy prev ve depressive
15d| Bﬂﬁ@Pgﬁﬂ%feating, preven%?ng oﬁﬂégducing cognitive
- dystapsitione; - treating autpiopesygyiseases. The
present pharmaceutical conpositions and gels can al so
belsagmy myrigigiehi nat i on t helohPYI6%FA anot her hor none
or rrh harnaceut| hat increases
teg é#%ﬁggleve s in a SJ8|eé¥Rg§gﬁg estrogeni c
hoPﬂm@RmeghmahaKher phar maceuti cal agent such as, for
exanpl e, an anti depressant agent. The invention al so
relates to a process for preparing a pharmaceutica
COP&%M&&B to Be Qppliea ohtbesléﬂf(m Qi ghit ﬂf?'logé fifla %gﬁﬁﬁlht%h
according to the invention.In ORE aspec sai d proce
c rﬁmltse Tebte- 4t ep Gellinj ss 0| Absiduteeshagiativanepropilehe isopropyl
Lirring) sterona jSol vageint of at eligast jone C2- C6| apR@HIoO! | myristate
ng (?éf.)' pagls oneCp@dmayr aig qn eghancergAe.1%5 [Propyren -
ycor', “ANdj OT [T EamigReY 0.6 T S5g eI TER. 98I 0.5 .

20

(D

s

a

g

aspegt; adlﬁ o uewﬁ;b.q)sbm. | eswﬁ%uc STER. ©'80 et -
watef—wth st S oo+ e te—pPLareld- ere

the ﬁreparallom Gw%ﬁmaép- g delfred, NaOfbach ore 0.5
g

el | i ng pgent, |such as 0.1M):
4.725
5 1 Carb.980: 0.5 67 TEA: 0.50 - 0.5

Formulations are prepared as follows:

Formulation 1:

25  1g ofradio-labelled gel is prepared as follows.




Carbopol (r), is then added to the m xture, with
stirring. Optionally, a base/neutralizer such as

wo pooshimol ami ne is added to the mi xture, w thPCT/EP2005/010293

5

10

15

20

stirring. In another aspect, the invention relates to
a process for preparing a pharmaceutical conposition
or a gel according to the inved7ion, conprising the

2" atBRGR POLACT 0B i hefigd s hhe i BB HGHE dried and
propyl engsudperaed wignd/ or i sopropyl nyristate) and

testosterone; - optionally adding water, and mxing, -
opt i onals9ymgadiarsglusiogsbhtaimingad;bgtestosteramedn A7 g abgoldute gihanol,

G il Q1B S0P Ry 1 B BBRSER 155 e

use of tdfter e&thpRie §halis@bhd bORreGs i MbcilaetilBomogenized a few
invention for the preparation of a nedicinal product

for trarreeradpmithagetwaxi on for the treatment of a
physi ol q%iﬁZéTﬁ ndi ti on associated wth an

andr ogen/t'est osterone deficiency. |In another aspect,
t hRadicastvd condesttdtionf fatmilaiont d0GuCiRY dfael of

treatpent, Ip_one enbodi nent, saj.d hod co i ses
thé-esQ-éldaanda%Qﬂ“rgitgﬁtéfi‘?rﬁ@e fos alpading of ,gg%mﬂ e cell of 1.77
i n.geed thereof. According to one aspect, the :
pharmaceuti cal conposition or the gel of the present
invention is applied on healthy skin, e.g. to the

shoul der, or to the external part of the arm thigh or

leg. In order to neasure and determ ne the anount of

t esipatiRptione: to be delivered to a subject in need

thereof, serumtestosterone concentrations can be

nedsgwf edliodabeled gelris arepared gegordingin thgfeBowingrnsetoeok
the skilyl | dk i ne t :
ot OPSELRESSRD SRR JBURY RS S ) v avid and

upon t haeestspetided @dthost er one dosage of said
phar maceuti cal_  conposition., In general, the usual .

dai | y- doSemgrofiasolyroly ¢antaiping J g testosierons @piﬁ-ﬁgm@mﬁg absolute
form of «g.98] ©Or a solution according to the invention

is between 2’5 g and 5 g of the fornul ati on per day.

The adv3ABmgeasofgel, btiined by ismellinigl 0.69 €obepcd®PeG én8.7g water;

fromthe_ followng e | e ich are giyen .bel ow as

oo | 1| RET FTPISHos VA E 35S bRTF Pt e pAoiAes iR domognized a fow
ski |l | ed sp@na9withidifra-aRRE.€Ci ate that the present

i nvention can incorporate any, nunber of the preferred

f eat ur ed2oesfrliBe Halfddvted imvateei t at i ons nenti oned

hergi . er inceor t.ed. e e in their
e el ot AL BB I GHERERT®, Went  on
ar ¢.en@BuOr arkStpedediostéronsurallogdisg 608 @ ¢sboud 1 0I0SRr cell
skilled in the art, and thus are within the scope and

25the spirit of the

30

Formulation 3:
1g of radio-labelled gel is prepared according to the following protocolﬁ
- 100pL (100uCi) of the radio-labelled testosterone solution (3H) are dried and
resuspended with:
- 595mg of a solution containing 1g testosterone and 0.5g PG in 58g absolute

ethanol,



present invention. The practice of the present
invention will enploy, unless otherw se indicated,

w@ovserzronal techni ques of pharmacol ogy and PCT/EP2005/010293

15penet r at¥ade: atirscaplete ywelling and heforswses

20

25

30

pharmaceutics, which are within the skill of the art.
* * * Exanples Exanple 1 Studies on transcutaneous
delivery of testosterone gel fogmulations were carried
out on ani mal and human skin using radio-|abelled

(140)- t 38Pwgthase gel, abrinedyby gweklingtQ-88 Larbapol®9§Giin 3% 1g water;

(ot casehhranRECRERTEInd Bl it AOGPEE EhPmogeyized a few

i nvest i gadonds withFilyshgat.- chem stry studies
(testosterone solubility and gel viscosity) -

Tr anscutl amesid Efehalf dilyied impatgence of test osterone

f
5 peREERab R e A & B fiich R of 1 ° Vet or al
Ch €8] ©8Si Airk30ppttestoneronéfatladdadidg ot Smp (atioat dMEL) per cell
(Amersham GCellinfi agents Carbopol (r) 934P (Carb.

934P) (Polyplastic) Carbopol (r) 980 (Carb. 980) (Lot
44 toires Besins |Iscovesco) Klucel (r)

I\Iei;%rm 6954 ri et hanol am ne (lot 4343, Laboratoires
Bed gf rddic-tabeHed el e pepamd iaccording mﬁsrfellc'fwmgszmrtbawlo I

élG)a/E: E)'Ief 8%@,&6&&(@? 8&@)’&&&%*&(?&‘% éesgq Efé L Ry llltleorr]te(3H) are dried and

di pel ar gangpnded @R (Cattefosse) Animal skin nodel
Mal e naked rat 5 weeks Human skin nodel Biopsies from
abdomi n&8Spigeafta sséutlctmmnéalmegwgetestgsserpeap@d 615¢ isopropyl myristate

Pr epar atxlégz%gbspgg t?}eaxlz(?bel ed testosterone gels The

gel l'ing is swelled overnight in the

requir eQedToHipt baxk yé! ebtainedlisl ewelling M19g-Cabelod®980 in 25.875g
testosterone is dissolved in ethanol Y?’ESI bliy Wi th

efilage Eﬂtgg@gemzed a
are m xggly stOHRs WEHLIR-hASH

- 47.25mg of NaOH (0.1M).
Radioactive concentration of formulation: 100uCi/g of gel

i.e. 0.8uCi and 80ug testosterone for a loading of 8mg (about 10uL) per cell

Formulation 5:
1g of radio-labelled gel is prepared according to the following ptotocol:

- 100pL (100pCi) of the radio-labelled testosterone solution (*H) are dried and
resuspended with:

- 685mg of a solution containing 1g testosterone and 0.5g isopropyl myristate
in 67g absolute ethanol,

- 305mg base gel, obtained by swelling 0.5g Carbopol®980 in 30g water; after
complete swelling and before use, the mucilage is homogenized a few
seconds with ultra-turax.

- 10mg of TEA half diluted in water.

Radioactive concentration of formulation: 100uCi/g of gel

i.e. 0.8uCi and 80ug testosterone for a loading of 8mg (about 10uL) per cell



with triethanolamne. Mxing is carried out with a
spatul a until perfect honobgeneity is reached.
weenentres fornul ati ons were eval uated for PCT/EP2005/010293
transcut aneous delivery. The conposition thereof is
given in the table below (in % w based on total
wei ght of fonulation). Fornul a29ons 13 and 14
correspond to non-gelled solutions. Table 1 (Carb. =
Carbopol (r) ) 3. Dermal perneation kinetics protocol
3. 3. Metngds perneation cell Static flux cells
conprising two unequal conpartnents are used (Figure
1). An upper cylindrical (section: 2.54 cnR) donor

cogpay,t nent | 1o the application of a fornulation
(e H’éfggﬁrl'ﬁ%]i%ﬁomvﬁ'f'bpi cal form onto the skin 2.

5Th'p§né{Pp,er conpartnent 1 is assenbled to the | ower
compartnent 4 with a nmetal ring. A |lower receiving
cohpavitrae transfefnral rabserption  BOguynthiativeln sipdied opehiman ventral

2 AR sl rtasedyCh die o SaCRIEY e atlows

HoeBredtingadenais with bRarvied iliqtid (Sedeptos flu whil s bpEiBA through

Is achieved with a magnetic stirrer 3. (See Figure 1.)

3. skipitodidosed-menbr ane Ani mal skin Skin biopsies of
1Ormbglnaked rat skin (IOPS rats, 5 weeks) are sanpl ed

at e ventral level. Fat tissues |located to the inner

f ade dathel risomsye s, maidaihdd: hekzontally bettveem tondpdrts of the cell, thus

togbtajn sanples with an area greater than 2.54 cnR.
Eadfnaiing twocompaiiugntsy  he | ower conpartment with the

sKi Bp&%pRlchahl &ﬁﬁﬁnﬂmrigéom{shwano%i lfbs@é?ﬂd'teg,gﬁﬂv%g'ﬂ‘ﬁ Srecisely

carried out on surgical plastics sa ed at

abdefined areaaf] 1.7 7o, placdd encthg Bpperaidecifdhed skiml e. Sanpl es

are_us [ diat el.y.af t.er, sanpling _.and dermat oned on .
15 5 £ ieceihir, SO rtibe B bR N e Bee PR e e ot fgeservor

copPa%ddMise tarryingh 14tBR1 E6lledtbn pet.meabi ity cell are

assenbled wth the skin fragment 2. The receiving

comhamnelamentsiage assemblgd wia axclampr eci sel y neasur ed |

VO 0 ag i aT S, .

o T, Cptpat A BIPRS HiLS Sy B Sup) Bid RBAtitued of a

, st sadium ghjoiriat fsohutioh at 9g/fesipplomehtediwithelopvine d¥ihm ibumin at 15g/L.

bet ween the skin and the.receiving nediu i netics .

20 5t Af ?@cﬂé’f%wab Ehlq %}ﬁwivgﬁl & Isisatiy PP&’PI%{?‘F ewﬁzyn‘leis Iateral collection

skpdht #nd RROMLSGAHORShAlGRiRbOUt 20ng on 2. 54cn? of

skin. Over a peri'od of 24h, 2nL sanples are carried

ouThé¢ roover tpas ofgbecell mythenmgstatedreti7°C. Momogendity sfpthe éemperature

time points, .and 2nL fresh al bunmin lution is e
LS PRt A dt et AN SRt ded By HitsPa diaenstieatigen
| t Fhe/@pperpak Qepsitieriial chRpar@aeht) fs0seu!taihrds thd éM&tior, thus exposing
perneation cells are used. After coldstoring, the

25 sathplepiderma surfagestodhe piy in thgabgraterynti | | ati on.

Preparation of human ventral dermatomed skin dermal biopsies:

These are samples from human ventral skin from plastic surgery from white donors.
Skin is kept at -20°C before use. Adherent sub-dermal fat is removed with a scalpel,
and skin is brought to a thickness of about 0.5mm with a dermatome. For each assay,

30 the various skin samples are equally distributed between the lots.



4. 14C testosterone titration The sanples are split
into two InL fractions to which 4nL scintillation

wo papaioni2(fi co Fl uor 40(r)) are added, neteri ngpe¢T/BB2005010293

5

5min. Sanples are then titrated by liquid

scintillation using a b spectrophotonetre (Becknman).

For sci nti |l ation, quenching |¥hds to a decreased

det ect i ef ficiency, which is accurately eval uated

esE4BER PF?]'Q o calibration curve termed quenching

CUEMRz cEIN arB }Sthl1BANRhRed the %aﬁﬁéi%fé RAdinE hedfRRERSh 9 be studied.
upon quenching i s cal cul ated using an external

st Thelapidesual comparithentis @otagtetl withdtheaagmosgihere insthe laboratory, the

de ermned. Results. 1. Testqgsfero oI bility A known

A Grorypr st e Zheymrated i 2fCand e, ipfn Y Gilfrre wit
Er hl%ﬁﬂ%@éd physIddiey s&{lﬁﬂfoﬂal!fdix@w ha{ﬁ@UUhdé?fthese conditions, the skin
teststerone, fractions are progressively added. The

relﬂiugiﬂm@ymtndnt of testosterone is weighted in order

. 11&;,2[; @}élj)g (:r.g ot &4 g?t bolt’ 8%{335}% a?ﬁ”?cy %\ét}:(? chroplpette onto the

VVa%bYeQifh]'w QUrfatke of tl{e%pldmﬂls\/@lmﬁttﬂ hyaheplasd tylihder. Sampling from
enhancers such as propyl ene gl ycol (PG) oleic acid

( Oke, ligid pgandaisedy iy the “derpel) sQrhpATERENt q:sgj}a}'ned out via the lateral

0L EOBEA OB S Y o8 B STkt pin,

25

30

TesiroivaEliquid isatindy Isampled @uadusbepl\aeé byafresh lagid
funct i on of  ethanol ,conte bl e Test os
RE 19 A e ety thE TeeRd, dormal P VesBes PERLUQHL of various

F' %V&tgac?eor(ﬁﬁé tth'h§ ‘f(Sl?d\ing Rltodoreol ogy was
characterlze W t Carri-Med control |l ed-stress

r heorret &Y Waﬁisa@ﬁtﬁr@mﬁwgébﬂéﬂ {M); pl ane/ pl ane, di amet er
Zcm gaRnd enperature 200C. Rheograns are plotted
Sin fI° ovaf cWrmh ﬁtﬁpa defi ned shear cycle as follows: up
phase: 3sYreshk: cama,a@/wgtef-(mpv@v)go 300NN in 2mn; -
pl at eau: const ant stress 300N n2 for | mn; down phase
. st resd” gach :¥ahing from 300N N2 to O in omin. All

gel s hagng,.s lEe\gd't Isoftenl ng (pseudo-plastic) behavior,

wi t hout ~any yster esis cycle. Two rheol ogical studies
vveifhe q@‘lmaﬁam arad is then nipedevidea QFtig®hanol content on

gggd 93483&” \éﬁé%é : Q}Fg@l ueﬁx(; %e}gafraitgc? V%HF a scalpel, and
Caaigeﬁ&i fof eSpifivdly & PR CRRSICSSRtne® @F’a@ﬁéﬁiy The

i nflFfuence of et hanol content on Carbopol (
hydroal coholic gels is studied by varying from 50%to
70 I{OEI o.nt ent in 95% et hanol .
adioac v1ty measurements
Detection is carried out by liquid scintillation using a particle counter Packard-tricarb
4530.

Preparation of radioactive samples:

The survival liquid sampled from the lower compartment of the diffusion cells is
directly incorporated in 15mL of liquid scintillation cocktail (Picofluor 40R,
Packard) and metered for radioactivity measurement.

Liquids from washes and Q-tips® are introduced in a vial containing about 30mL

95°Ethanol and weighted exactly. After incubating overnight at 4°C, the radioactivity



Tabl e 4 Above 55% et hanol, viscosity is smaller, wth

a strong variation as a function of ethanol content.
wO/e@ensi2ty is increased for 50% et hanol. 2.2 PCT/EP2005/010293

Car bopol (r) 980 gel viscosity The influence of polyner

content on hydroal coholic gels wth 40% ethanol is

studi ed by varying Carborol (r)3)180 content fromO0.3%to

0.7% Viscosities,a sur .t he at ea

sookenzxibasshls il SRS oo fRpgars HftRtipe te same
P %é&tﬂé%@?&@ﬁ‘e &9{/1‘%'1' [#uid®ns on rat skin Dermal

pe meatiton tor the fornulations fromTable 1 is

evamlatmd amd dérmio noust fast bk idissolved i |strohg orgahic pasest They are

be ev ed due.to )

RediPIYE BY SpRPGECRiIoHo e i SYeRL A FABRLE LI B e 100 me
5 at txgs‘tlg & %hgﬂhvﬁﬂ?nll 'l‘iqhiaeschﬁ@l'aﬁorbeb@dtéll @Hlbh& Bluor 30®, Packard) are

For mul atl ons 11-2 8ny/ cn? are deposited. 4.

Tesddeds alcbﬂnenpmtqmml on on human skin Fornmul ati ons 26

anm;mn human skin, together with

fo % t%ef er ence. Results are detail ed

behvpueriy fd al édfeciQ, b &t adajuenchifiis goncemad) byrthe method of the

paranmeters on 5 ceIIs Average kinetics plot, is qi

i ven :
onerterpal galifsatior, [yprdey to @bl Wt?grﬁmwem*awe igpm affounting
10 Ki aku&Re | ré)z{l 2 ﬁ%ﬁﬁé‘f éa%ﬂ s% 9'53 I%mfhd‘}% |d'e§uctﬁi’ fo?%g&l sample in

| netrcs
Ny cpmPF br é‘a@h euhanatmm likﬁu(( laespemﬁm qeﬂxch@gwuml ig estabjltshed

o1 B 57 FGR<RRY 1 EieB ot g iigh s samples with
Eg%?‘pét %o %hé\/aﬁﬁfﬂlﬁkr(ea r&ﬂldﬁﬁ{ Refemined Yedif rthéitne[elmgzrateﬁ of suitably

testosterone (Amersham Laborat ori es)
soldtltmedmahlbratlm / m_ (37 MBg/ mL) in ethanol; specific
VI 929G (3.66 TBg/mmol ), i.e. 336 nCi / ny
15(| rma ‘et hanol Carlo Erba |ot VANO5 1154N
Matqehsily %Pnﬁ‘a{rﬁﬂérﬂﬁl babsbipkion ais Ok vatGat&l: Bynsomputing the absorption

percentage (%) of the loaded amount (Qi) as a function of time:
% = (Qt/ Qi) x 100

wherein Qt is the absorbed amount at time point t.

| 20  Average flux and absorbed amount for each time interval are also determined and
expressed respectively in ng/cm%h and in ng.
Average results correspond to 6-8 experimental determinations and are associated to
the standard deviation (Sd).
Comparison of the average results is carried out by variance analysis.

25

3. Results _
Concentrations expressed as percentages are by weight of substance for 100g of final

30 formulation.



Car bopol (r) 980 | ot 920 10/4420 Carbopol (r)934 | ot

/ 3898 Testosterone | ot 92039/ 4461 | sopropyl

wo 0406917260/ 578 1 Tri et hanol am ne (TEA)

5

10

Propyl ene gl ycol

ski n:

(i

n wei ght for

| OQg final

nmyristate

| ot 930HOPRPHHGRA10293

(PG Formulations to be applied onto
formul ation).

Fornul ati ons are prepared as 81 ows: Fornulation 1:

,radlotl abeIIe
§ C

g:gel

Al

g{i g"n“iﬁiﬁ lge\g?utlon

( L 1A
(3wveﬁarg% vallue§ d/-&achs SRR RA Rihen th: 595ng of a

sol ution _containing 2

bg testosterone in 579 absolute

ef Fardth | 391. Nalpesase gel . obt ai nSurvivaldiguid imthelcgll
'rbopol(r)934 in 38.15¢ vHi erl; afi er|co6hl etle 8h 24h
sYerTing and befiglee Use| 012384 fUgld29g¢e| | e.58%0006P%d [20.97%
few geconds WINGHT TTa- TR [~ 0422PT0 015% | 0.15% | 0.24%
thdl oacttveconcentratiom of —formutatton T ro7g—of
gel I, el—o—rc—and200fgtest es*g*{m}%cl“ a—ogegi g
of §m§1 | abodMmop “g)ng-r_ 0L P02, T A1B4 L A58 1 2113
21 1g of_radi d/1%el ledlqdb9i d pléharbd 2 aridindf2ol 518
the follow ng protocol: - 100M (I i) of t
radi o- | abel | eth tiewt ost er Otd%ql OtT70H ( 3HP3I%r e| H23%da) | 1.98% @
a?d pesyispended- 8d t h: 599B%f| @.290b uti 036%0NE a0.41%9 | 0.59%
|l g testosterone and 0.5g PG in 58g absolute ethanol,
393pyg base np@ne i @Sls @ijgﬁg 6892 1067 . 1721
Car bopolrry9 Tt on ters 1
anea chf € 5") uoc+,/ §LTIT et 5%? S %U’SL?MCU ITFB) ..7:‘ & Lﬂv&\féd > 208
sér‘nndc with ultra-turax—12m-of—FEA half di |l uted i ’
Wit er . Radi 0at e conced3SFila TRt or 037 % i prl-17% | 1.94%@
| QOB /Pf geti-$de. O [B31%nd Sy { e93d%s er oBd7%00r] 0.59%
a|l oadi ng of 8ngy (about 1 OM) per cell Fornulation 3:
| g aF8radi oahwat (g oel| i333priepsBed accge8li ng 11047 hg 1735
foll ow ng protwegd : TOON 188 3020f [the70 418 530
r gaio-Taberted testosterone sol arfon dI—T) are dried”
f‘z'“t'gf S e e T 0539l [ V9% | 121% @ P05l [92.17%*
g LGSt psterong are O S R T 9%, T 054% | 0.38% | 0.58%
n=7 amount (ng) 462 834 1071 1243 1927
+/- Sd 133 237 301 341 514
% time 0.56% | 1.04% @ | 1.33% @ | 1.53% @ | 2.47%*
5 +/- Sd 0.49% | 0.71% 0.78% 0.81% 0.99%
n= amount (ng) 484 899 1153 1324 2138
+/- 8d 424 615 673 707 861

@: different from reference (variance analysis, Fisher test significant with p<5%)

* . different from reference (anova; Fisher and Scheffe F test, significant with p<5%)
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et hanol ,

389ng base gel,
Car bopol (r)980 in 38.1g water;
wa@naheoef2es e use,

seconds with ultra-turax.
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a Ioadlng of 8ngp
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. e.
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obt ai ned by swelling 0.8g

after
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n:

29.27%°

2.97%*

32.24%

5.44%

46.58%

81.29%

7.35%

1.18%

8.18%

amount (ng)

25393

2580

27973

4718 | 40397

70508

+/- Sd

6374

1022

7096

E: epidermis, D: dermis, C: cell, W: washes, T: total

@: different from reference (variance analysis, Fisher test significant with p<5%)

°. different from formulation 2, 3 and 4 (anova, Fisher test, p<5%)

*. different from reference (anova; Fisher and Scheffe F test, significant with p<5%)




Cell A dermal biopsy is maintained horizontally
between two parts of the cell, thus delimting two

W@ vparnent s: one epi dermal conpartment i s POIRP108®¢l0293
of a glass cylinder, having a precisely defined area
of 1.77cnR, placed on the upper side of the skin;
the other, dermal, applied to ¥he |ower face of the

t egunent, conprises a.reservoir of fixed vol,u
Mﬁ&éﬁ@mﬁm&&m AfmylgBd e

nts

afﬁva%g VRl 58 58 aGitiion of lihe! Over compar t ment
(derma Is filled with a survival liquid constituted
of Fmlsoli unVahiesr i dd sol ut i on Sarvidgl liquidiplthereelt ed
W th boyine serum alibugi2h at 15¢hL.| A4-glach t 648k 8-24h
pp! nlt, he sugvrval [Toased {50.88% reloazam! edoout | 34%
tpe | atprat T eCti[o T1a0%50s [ ®ba%ed B0FL C510.12%
['| quid. —'Fh‘e—m ITTO(&G/{ UG?SI/I e(p*t ermostatedtat——
3y C., HoNOgRRG thﬁgmem)erﬁpre anRii hg cqpjen |735
tpe }ec pior+j_< rsggi sgfrrl‘ng 59 756
(pagnet j-e af#Trt., Fre—tupper—part—{eptderat
CP”W"*EU ) (nbRnfAR] 191800% 11348 X[ eho i, [1Niesg | 25.95
exposi ng lq_A_ | OCT T _uT47‘>X1}rI ACBal R T e2§_';7§ M {4163 903
| eberator y—Preparattot—oi e —ventt orr dermatonmed
skin de ] Jmnngln : _These ate—Sa em-BtHaa
vent r al Lski rl%rnm pl Qt40 (X ITde ?g@ ‘mﬂf@f 02 ’6 rs 0.75%*
skin is|keptt=8d - 20dC k&% ¢ [da% AHh@P%t |5 f0Tar nm@22%
fat i s ferpved-wth scal pel—and—ski-p—+s—brogght
alth2ck ognt (g 11| 0 38km it 313 £%ﬁ43£énﬁ¥14£§ 1654
assay, the vr3dus dki d58ampl edlhreleqfdliy 63 194
di sf*§ bpted betweenthe l-ots—Ceneral—pretogel—tranz
cblls afEluxdmalomi/h)ls 991441, 3897, n8398c || 424,511 2310
f br mul af i on ¥oSthe st ud459Qi3 Thé1ddi dbr Al 3cdnpht-4emt 6.86
i$§ contacted with the atnosphere in the |aboratory,
t he der Jral _coggpar t ngn0.35%t her3ess@n] 0.26%@37020%Md | LT %*
skin is[contacged Wit fp Aldpui patsesl Phy.eow qgicced%ser oDl %
for aboptrI7 hours. UNder these conditions, the SKin
i $ high|yalmodnetpg. || @18 sol us2®n [abzag §ni,178bout 688
8nCi '% € applged Wlthiggm ¢ropspetje gato [t hegwholie 184
ol tQ@ :UTTaCE of the epidernis delfrmited by the gl ass
cy! Fridef FruSemplonitt)i|r c88.491€ [1 1991940 Foeas2ndd 50168 h¢ 24.29
dermal Conpaylgent aresegriedgast Jia3zige [alessl | 6.49
cpttection port ar time pornts 2h,—4h,~6h, 8, —and
e T T IR, BB TR BT 19%@ | 0.77%
the endlot_¢ Aﬁgé;;;,ﬁj.g%t.L 132 b 0% . {00676, ] 0.21%
O Y WA NI T 7 A il S DN
(i/g, AN 3 : ol 185
(1) hwat -9
lux (ng/cm?/h)’|’ 130.51 | 105.15 | 67.00 48.49 | 24.16
+/- 8d 37.61 37.22 22.82 14.26 6.53
% -0.56%@ 0.48%* | 0.29%* | 0.20% @ | 0.94%*
+/- Sd 0.49% 0.23% 0.08% 0.05% | 0.20%
5 amount (ng) 484 415 254 171 814
+/- Sd 424 198 73 46 177
" Flux (ng/cm¥h) | 136.86 | 117.14 71.74 48.22 28.53
+/- Sd 116.80 55.98 20.67 13.04 6.26




- 4th wash: wash; 5th wash: water. The application
area is then wiped with a Qtip(r). The epiderm s and
wo b@ecden2ns s are then nechani cal ly separated w pam/aP2005/010293
scal pel, and digested in respectively in InL and 3nL
Sol uene(r) (Packard). Radioactivity neasurenents
Detection is carried out by Iiﬁ%id scintillation using
a particle counter Packard-tricarb 4530. Preparation
of radi oactive sanples: The survival liquid sanpled

f r ggndiffieehtOff6h referanae [VakiahceQinalysie, Bishdrusst oipnifRlahBwith p<5%)
directly incorporated in 15nL of liquid scintillation

c ok kdififerentpifeont | igarenrer(vapangea eaalytind Fisheetedd arg Scheffe F-test
radi o AR urenment. Liquids fromwashes and
Qf’gﬂﬁc?ﬂtglﬂpg%ioduced in a vial containing about

5 30nL 95Et hanol and wei ghted exactly. After incubating
overni ght at 4C, the radioactivityof an exactly ‘
wei ghted aliquot fromthis dilution is determ ned
followi ng the same procedure as for the survival
l'iquids. Epiderm s and derms nust first be dissolved
in strong organi ¢ bases. They are dissolved by
contacting 24h at 37C with Sol uene 350(r) Packard (InL
per 100 ng tissue) to which 15nL liquid scintillation
cocktail (H onic Fluor 30(r), Packard) are added, and
then nmetered. Radioactivity neasurenents: Metering
rate is corrected, as far as quenching is concerned,
by the nethod of the external calibration, in order to
obtain disintegrations per mnute (dpn) accounting for
the real activity of each sanple. The background is
deducted for each sanple in cpm For each
scintillation liquid, a specific quenching curve is
established. Results are expressed in weight or
per cent age of substance found in the sanples with
respect to the adm nistered anount, determ ned from
the netering rates of suitably diluted calibrations.
Transdermal absorption: Intensity of transderma
absorption is evaluated by conputing the absorption
percentage (%9 of the | oaded amount (Q ) as a function
of time: %= (Q / Q) x 100 wherein @ is the
absor bed anbunt at tinme point t . Average flux and
absorbed anmount for each tine interval are also
determ ned and expressed respectively in ng/cn2/h and
in ng. Average results correspond to 6-8 experinental
determ nations and are associated to the standard
devi ation (Sd).



Conparison of the average results is carried out by
vari ance analysis. 3. Results Concentrations expressed
w@soopeerent ages are by wei ght of substance forpdDEp200%$/010293
final forrmulation.In vitro testosterone penetration in
Franz cells (Cunul ated val ues) Average val ues +/- Sd
as a function of tine @ diffedent fromreference
(variance anal ysis, Fisher test significant with p<5%
* Claymst erent from reference (anova; Fisher and
Scheffe F test, significant with p<5%Retrieved
anounts (Cunul ated values) E: epiderms, D. derms, C
cell, W washes, T: total @ different fromreference
(vari ance al ysi s i sher.test si.gnificant with p<5%
: i ffeﬁen?H ‘fqﬁaﬁ‘ﬁﬂr’é‘?qsiﬂ?nffm?n W& 4 (anova, Fisher
stest, p<5% *. disfiber @ (WHooT estbfiemee (anova; Fisher
and Scheffe F test, significant with p<5%In vitro
t est ost er one peﬁelortaﬂﬁ%r%i(w/w}@‘razle%sépngC@r@@]aléabﬁh at ed

val ues) Aver agepéﬁéﬁ%;(w(vigfgﬁeaaﬂ BH@géliilg?é’e%t,“ me: @

different from rirance anatys sher

test significan).Motsn p4Bw)’of pebdylereaitycol,r om
reference (variance analysis, Fisher test and Scheffe
F-test signifi captonallynwpiesoy O ai ns 1. Phar nmceuti cal

conposi ti o L&) 9ambad 0o % W 1. %%herei -v2_6
10 ¢ est ost g'r og}éwﬁ‘gﬁ&p?%m%g%é% %v(\’/?d vfﬁ g g% Qyu}ﬁ{ég,st herein said C2-C
C2- C6 al cohlebhol-is Gelcted flomDthecgfavpronsiisting of ethanolpprepan-1-ol and
: ] 0 _
O N0 0 e dnd S il Of P opy! e
conposi gi OPhAGEREG Y cdRpssitiinBctordikpeiotiny oiRidt cfa®m&8-2, wherein
al cohol 1s selected fromthe gr oup consi sting of
i

et hanol , psaigaellingodgennis sotegisdnfromdhe geavw geingisting of acrylic acid-

15 any oneof "B ARG LAar OO Ol Bl ytetioss

sel ected f hoaok@h@eellinoses ellslosiog aall neigtuyts thereof.
aci dbased pol ynmers, carboxynet hyl cel | ul oses, ) )
hydr oxyfr ogbmﬂcmcek@gvamnow@qdmg toaany Ang Hf glaims 1-3, wherein

cel l'ul osi cg,5g ?éﬂmg‘l %g%h‘tr &ﬁnaﬁgﬁgéf Qplfeagdbc e%&ﬁ%ﬂﬁ?{%ﬂ{ Lef@ed from the

conposi tion accor g to any one o
wher ei n sagrbupeddnsisting @€ rhrbooreps, iesg SCabopd®s 8@ rearbopol® 934P,

20 Jar bomer o Carbgpotgid b siopol g Ehanl snshies hersie
Car bopok(  phirafhéeutfcd! BRRMsition dc38-lin@Rfaky ShdIbLElaims 1-4, further

thereof. 5. Pharmaceutical conposition according to =
any one of compiising la basef (prefaeably selpeted i fiomathipagreup consisting of

preferably, sel ected from.the oup consi stin f . .
triethanol B?ﬁ?ﬂﬁ?é’f’_‘%ﬂf’uf‘ﬂraﬁ Br %?e’aﬁwgmnblfﬂlﬁvgif‘g%ede‘?omsmm
potassi um hy&asmb,d&,girﬂﬁ@Iamiﬂ@netay?ambbyiomamﬂﬁb,,and mixtures
tronet ham ne, and m xtures thereof. :
25 thereof.
6. Pharmaceutical composition according to any one of claims 1-5, further
comprising isopropyl myristate.
7. Gel useful for transdermal or transcutaneous delivery comprising a
pharmaceutical composition according to any one of claims 1-6.
30 8. Dose packet, unit dose packet or multiple dose packet containing a
pharmaceutical composition according to any one of claims 1-6 or a gel

according to claim 7 .



6. Pharmaceutical conposition according to any one of
clains 1-5, further conprising isopropyl nyristate. 7.

w@zdossrigll for transdermal or transcutaneous BEl/EF®0y010293
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conprising a pharmaceutical conposition according to
any one of clains 1-6. 8. Dose acket, unit dose
packet or multiple dose packet 3tont ai n| ng a

phar mac ut cal conmpositiQ rdin one_of
cl ai s Weﬁseé’el €8 ngtg ﬁ&n? o PajL I' a ing “a pharmaceutical
D spenser c&n?esxt%ﬂ Bedbrdidg RY ERY dil@rtif&ilﬂhﬂgl@ or a gel according to
pharmaceuti cal conposition according to any one of

clai ns 1-6¢leimd. gel according to claim 7. 10. Process

for pre a phar maceut i C

o any ot Bl &Y RRPHigY S phdmsEATRRR Yt RAGRE Ul t any one
7, conpri spfN@aine] -t Ia?gepiccorduﬂ)%” LI T camlfﬂhxingftl@e steps of:
contai ning at |east one C2-C6 cohol, at | east one

penetration enh&FRPEFingAdMixaER entainigg at leastope (Ingh plgohol, at least
addi ng water, and, Béﬁ(e't{égon Qxﬂ‘lahgé}%h ¥etsﬁggér .a.gelling

agent this m xture lonal'ly adding a
base, and m xi ngpeagmilly. addmg water and mixing;
- optionally adding a gelling agent this mixture, and mixing;

- optionally adding a base, and mixing again.



