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bound to protein. The term “total testosterone” or “testosterone” as used herein means
the free testosterone plus protein-bound testosterone. The term “bioavailable
testosterone” as used herein refers to the non-SHBG bound testosterone and includes
testosterone weakly bound to albumin. ,
[004] - The following table from the UCLA-Harbor Medical Center summarizes |

the hormone concentrations in normal adult men range: -



Free testosterone 3.5 to 17.9 ng/dL DHT 31 to 193

ng/dL DHT/T Ratio 0.052 to 0.33 DHT + T 372 to 1349
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LH1.0to 8.1 mMWnm E2 17.1 to 46.1 pg/nL [005]
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[007] Researchers generally classify hypogonadism into one of three types.
Primary hypogonadism includes the testicular failure due to congenital or acquired
anorchia, XYY Syndrome, XX males, Noonan’s Syndrome, gonadal dysgenesis, Leydig
cell tumors, maldescended testes, varicocele, Sertoli-Cell-Only Syndrome,
cryptorchidism, bilateral torsion, vanishing testis syndrome, orchiectomy, Klinefelter’s
Syndrome, chemotherapy, toxic damage from alcohol or heavy metals, and general
disease (renal failure, liver cirrhosis, diabetes, myotonia dystrophica). Patients with
primary hypogonadism show an intact feedback mechanism in that the low serum
testosterone concentrations are associated with high FSH and LH concentrations.
However, because of testicular or other failures, the high LH concentrations are not

effective at stimulating testosterone production.
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preferably is for treatment of adult subjects over 18 years of age. Even more preferably

the present invention is for treatment of adult subjects over 21 years of age.

[026] The term “derivative” refers to a compound that is prodnced from another
compound of similar structure by the replacement of substitution of one atom, molecule
or group by another. For example, a hydrogen atom of a compound may be substituted

by alkyl, acyl, amino, etc., to produce a derivative of that compound.
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thick GG ARG PLeSHET BB R HHA OdORBHA S SBRE AGTibGUEh b éch
' sodifkR BPQURES. alMitldAslly, IRAHIEBGEE tiveRRdd bﬁ'a]f}‘ OB A ifc18@ dafks,

thereof. Illustrative pharnmaceutically acceptable
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[031] Included in the methods and pharmaceutical compositions of the present
invention are the isomeric forms and tautomers of the described compounds and the
pharmaceutically-acceptable salts thereof. Illustrative pharmaceutically acceptable salts
are prepared from formic, acetic, propionic, succinic, glycolic, gluconic, lactic, malic,
tartaric, citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic,

anthranilic, mesylic, stearic, salicylic, p-hydroxybenzoic, phenylacetic, mandelic,
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ethahh]@'ﬁmprqgmak\;andwateecursor such as a carboner which

oS, P ST o St e
thlcﬁéﬂﬁi@%eht PReursdiQ36lh ad A cABShBEWhRANAIbIRTombiltd with a

fornmulati on contains an ani on ol ymer thickening
neutzjizet inAneamaunb pufigicht tegforn @@b@é@ cosecef fhemingdmcomposition.

[03$ orbi ne q.n %&Ferae Oedllglérﬁl {h% ?(.r)lil‘ﬁlﬁatﬁ) con ‘dl]:l ;

o forma ge COSI hagn%%%b@géwr

thickéhing agent precursor such as a carbomer which has been combined with a

Ty

-‘

neutralizer in an amount sufficient to form a gel with a viscosity greater than 9000 cps'asj'
measured by a Brookfield RV DVII+ Viscometer with a spindle qualto RV6, RPM
(rotations per minute) equal to 10, and the temperature maintained at 20°C.

[036] In yet a further embodiment, the formulation contains an anionic polymer
thickening agent precursor such as a carbomer which has been combined with a

neutralizer selected from the group consisting of sodium hydroxide, ammonium



nmeasured by a Brookfield RV DVI1+ Visconeter with a
spi ndl e equal to Rv6, RPM (rotations per mnute)
weoualo44906 10, and the tenperature mai ntai ned aPCROS006/040481

[036] In yet a further enbodi nent, the fornul ation

contai ns an anionic polynmer thickening agent

precursor such as, a carbonmer which has been conbi ned

with a neutralizer selected fromthe group consisting
hydroxides pdiassiuh \hydekidie argiting amimonTethy0 p2RB6 1) bR Gdroxypropyl

PCT/ US2006/ 40481 y roxi de, ot assj ydr oxi de,
cthyleftediapiing, Q %ap%%ﬁ Bﬁsa; SRRy |
dnsol{frﬁgéﬂo?"ﬂﬁﬂb alfdi R0 ka%h%lﬁﬁ‘ﬁ@,' &%H’%H{atlggfﬂl)areof n an amount

r tham ne, PEG 15 cocam ne, Il sopropano am ne,
sufficiend ta néritsabipe dmamrdnﬁnpoi;mercthickembg agdnt presutshetocfofm largehm

anoun ffj t t t h L .
the QTR EABE R ey SHHATs np Rt fod RETBEral
selec@fl ahPnib pllyhBehERBRAS bd® ﬁrecﬁ*dblts%?é &isE18s4dria |“N%hﬂﬁzﬂ1zmg

agents and their use wth” selected anionic polyner

Carbapiol ®laard |Pr¢gluag@1PolgnEwnsAa}usom@ddﬁgh:¢dmhp |$ystems ”

Compial SR04 TpATEANCRRsPt 1958 by Rieen Ty gy CRARRL DG

mcor%SrQﬁeB%&ef'EEb%cggzreﬁpctober 1998) by Noveon I nc. of

evel'and, Chio I ncorporated by reference herein.
[037][ 037] Iln ypka ftathen emhediment ti fapmulatietheonfa pnen aripwip polymer
i G TRy Qb ISR DRI BA R i
: neutréiﬁztehw@nchneuﬁ aqlhdoaesolwmm sodiuanhyitoreidel Sucfmislm Nrsodi‘um

sodi um h dr ox such, as N sodi u dr oxi de, or
hydroxids. Rf $3d¥ wyﬁy gaifle, %2 %‘I FPARYTR By RBY PHET or
convéfidht 9&&% \e 561&&‘&} Rl eRHB aﬂﬁaeﬂﬁowwgep ThRnén

anount su cient to forma gel. I'n one enbodi nent,
embatiiment oihrp oemposmomss mepgad asing bein@em ebaws 4% bodi10.0%004 N

. a 0.. oxl de.. Accordin i
sodic PR SCERIEN: HEDRIBE AP A SRor bR disiycen sbou
1. O%Jan@%@mq o&n@ Otll\ﬂ-ﬁaQ%rﬁa}llb\b ﬁ&%@‘bxﬁﬁﬁb% ngp.d%, S1004) 32®%, 4.0%,
0% 0% 0% 0% O% 6.0% 7.0% 8.0%

5.0%56 B 310°.5. s BTSN O1OSHFOFh one. entodi ment ¢ he
[038]]c ormul 4480 ¢ {6‘1%0811’&% th%r}gmlnﬁat?&lt:l@' {é%ijarm)’ls%g %eﬁ'ﬂ}%urr} ifing

foll owing substances [ ages:” Table
the fcﬂbvdxmgsxm@ltaﬁmsan@pmbxmmie pﬁcéﬁt@ed Test ost erone

For mul ati ons %Is I Car 0
T@ldwpﬁ?grfefl@s @’ﬁr@@m‘tt@ ; astappns Eprmbiasioy p
Vater Alcohol
T (95% Isopropyl | Carbopol| 0.IN | Purified
(Testosterone) v/v) Myristate - 980 NaOH | Water
1.20 73.5 1.00 1.0 7.00 16.3
1.40 | 735 1.00 1.0 7.00 16.1
1.60 73.5 1.00 1.0 7.00 15.9
[039] In one embodiment, the composition comprises from about 1.22%

testosterone to about 1.62% testosterone, such as, e.g, about 1.22% testosterone, about
1.42% testosterone, or about 1.62% testosterone.
[040] In another embodiment, the composition comprises from about 1.15 % to

about 1.22 % (w/w) testosterone.



1.20 73.5 1.00 1.0 7.00 16.3 1.40 73.5 1.00 1.0 7.00
16.1 1.60 73.5 1.00 1.0 7.00 15.9 [039] In one
weedvoti4veant , the conposition conprises from abpCt/U$2082040481

testosterone to about 1.62%testosterone, such as,

e. g, about 1.22%testosterone, about 1.42%

testosterone, or about 1.62%testosterone. [040] In.

anot her enbodi ment, the conposition conprises from
[041pbout 1inlmotet embadioent, the@nHofiidmpomprses Stoar apmit 1 $0UT0

16 PCT/ US2006/ 040481 [041] In another .
abo“%ﬁ'gg(féﬁ/g)teﬁi% I mosi tion conprises from about 1.30%
[042f ©  aboptanbitftp edbbdintht, HRSoRPOSIKiIBA BombAés lronk abiet G@r% to

enbodi nent, the composition conprises from about 1.
abou@AVQ%&WMttGSIOSY@O%(VV/W) testosterone. [043] In one

nbodi ngnt £
oeaf oo e iGaGRaRE SR ERRARER I 115 ol 1
% (wlw?te%‘fbéwi‘dﬁ)a AHAPO. B[Y% |to Mmout $28, Qw/vﬁh@d)ﬁroﬁﬂ n¥fristate;about 60 %
80 % (W w) _ alcohol selected fromthe grofp conS|st|ng :
to abeyt &% Y WoW) éﬁ@hq@@lsw@% &rwy the groyprppystangolHynat ang

1sopr£€én§>§§a§g§@%§ﬂ2§% S&P&%%téﬁé{%é‘iﬁg g%%ﬂ tvb %HE[ c%)%o%ﬁﬁﬁ' t\Mscosrry

mexaessbﬁelnomﬂﬁmﬁiémamdwahe conposi tion conprl ses about

1,15 % out tes ost erone; about c,6 % '
1044} 5" apou a:{mg‘e% gg‘% Plcglfﬂgfl%és ag tti]t 7oA bout
1.8% g?m %’skos?é}or{@ (a%MDO @%%butsﬁi %(V@’Gl/)fisfo@fﬁﬂylﬂﬁi ISR about

sti.ng of. ‘ethanol and isopropanol; a suffici ent

67 Yetormbont T Yodwiw) dkehol sejecied fomtthe goyp cpmstmﬁi@matlpbamda
oS s TP B B B0 B3 R hRIEl g visosi

in ex6ERPY bbéht 3DOVEPs] addwitet.0 about 1.25 % (w w)
testosterone, about 1.30 %to about 1.45 % ( V\é 0 4
[045} est ost EReRsnpasHiongfdhg prfsag@m)@@tbona%\g@pngpnf@ B W) 7o fo

abou Egg 2/% grpfv?!}gstos[t&é@,t hgutqn.% EHRedbsRNL45 SNG/ W %@&%{&dﬁeo&

osition o resent 1nvention I's about
aboufl B.5000 tcgmut b7a%(w/v®3¢@615(06r0m Accor dingly, the

vi scosi of the osi ti. resent. i nvention
10465y be ‘%’gﬂ f’é‘iﬁ‘lﬂ?ﬁ‘f‘ PRosiG !:%’s"rgé’i%%?m%%" 000
1nve19cR§1 ds §H&ﬂ 1§$)00 Rpdio ablafhi $0600 %}5 %@ordk%lﬁ QRk vitdosROOf the

000, " 20, 000, 21,
composmon of the present invention may be any amount between about 13,000 cps and

33,000 cps, such as, e.g., 14,000, 15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000, 29,000, 30,000, 31,000, 32,000,
or 33,000 cps. '

[047] In one embodiment of the present invention, the composition is obtained

by combining about 1.30 % to about 1.45 % (w/w) testosterone; about 0.6 % to about 1.4
% (w/w) isopropyl myristate; about 67 % to about 74 % (w/w) ethanol; about 0.6 % to ‘
about 1.4 % (w/w) carbomer; about 6.5 % to about 7.5 % (w/w) 0.IN NaOH; and /
additional water. |

[048] In another embodiment of the present invention, the composition is
obtained by combining about 1.50 % to about 1.70 % (w/w) testosterone; about 0.6 % to
about 1.4 % (w/w) isopropyl myristate; ab§ut 67 % to about 74 % (w/w) ethanol; about



22,000, 23,000, 24,000, 25,000, 26,000, 27,000,

28, 000, 29, 000, 30,000, 31,000, 32,000, or 33,000
wepw7/ojP44] |1 n one enbodi ment of the present i|iPOBOE10061040481
----- the conpositi-on is obtained by conbining about 1.30 %

to about 1.45 % (w' w) testosterone; about 0.6 %to

about 1.4 % (ww isopropyl nyristate; about 67 %to

about 74 % (w et hanol ; about 0.6 %to about 1.4 %

0.6 % ¥ shous ArdPbrtwry) caseamersatBuYH 5% adaloaut 7.55%6ov(w) N NONa(H;
ami%ﬁ@%%$ﬁg%eradd't'onal water. [048] In another

‘of the present invention, the conposition

[049] s o bt B y&dn&t}iemmmhm oﬁﬂmﬂresbnﬁﬁv%ﬂc@ ﬂi@@@hlpbmﬁ&a %
t est ost er one; %to ut 1.4 % ( wvg(yto

obtamg‘éaby sppbming sbouhi &5 ‘Vawoq?putslﬂﬁm ew/aﬁ &feﬁosml% ebgupp

& A 7/ ,
o o P RETART0 ERRORE g
0. 6 %% tdalidut Wi (8/ & Ncakadohtr; sttt 6ddioto abalt 7\ietdw/w] QAR NAOH;
%¥f anfther enbodi ment of the present invention, the
- and YASh is obtained by conbining about 1.15 %to

[osoﬁbout 17RO g1k Wibbbd Bleﬁﬁ&ﬁto?ﬁ&ﬁ?areégf’éi&n Bf fheKaibiect aahgnswed
1.4 Qb(m/mglsopropy nyri state; about 67 % to "about

10 dr9o Tne gl drick aatmdly laﬁb,omthm @b@lt%()tscccaide e atfout 3 %l(wemfter

appt R0 T rRRED el 'l B B F et hn Gty d BT

uppe@ b@l@ﬁﬂugﬂérﬁi/c&lhﬁ b dfilys Fbﬂox@ﬁlgtabﬁhédﬂlbh@@é subfedt WhiR¥AL or
The g dries rapidly, i.e., wthin_about 30

her 1@@% n‘é@ tcéﬁ%lb@fﬂls seli raEis dn an tr@feaS%tﬁﬁtp%tams fevel having a
des1rél‘|><1%e #?&%bﬁﬁlﬂc ?lto?i?eoegﬁltlﬁ Eﬁ’edﬁ\‘r@ Q@ g‘ee?trbtr r&@nﬂ?ﬁ% ﬁ%;adlsm

exa per oute
and/dvi lpwaestestetand, yor ﬂﬁcdyhxpvdnmasaqsmdxte«t atithpor ﬁelaeedsmb;ypogonadlsm
shes his or, hand ication of t el .
and/ QI IELOS O e PGy The BRIt 18 Mg st oL &1 Fvgting 2
numbleSreaidigoiBRReski netic profile and is effective to
treat or prevent hypogonadisn1 and/or | ow ]
[051} est ost braneembmdimén, thy pyssentinvention emplays wipapket baving a

poly?tﬁ% %éee gnéé P% eggwgﬁ]ptgx% and en{s (%f%\l’}/estﬁsg%rgﬁ‘% gélo&edes&bed

below dak pﬁ@ce&mapﬂhﬁbﬂu:ﬁf ddse@dtﬁmtqns dege. di seases. [051] In
e enbodi nent, the present inventjon enp]oys a packet

[052h, gw ng H agedsy émhthmt theapthedsp Gommrosifiong employ a
com}%c%%%Qﬁaégd%?gﬁ% ﬁgﬁgasﬁu% : tiHfoke c&ﬁalﬁéfgcfﬂe&g%gée? &/it@% hand

he pac ose or
pump) having a larger foil packet, for example, of the composition inside the container.

Such larger packets can also comprise a polyethylene liner as above. In one embodiment,
" the multi-dose container comprises an airless pump that comprises a polyethylene lined
foil pouch within a canister with a hand pump inserted. In one embodiment, the
polyethylene lined foil pouch comprises 44 g or 88 | g of product. In one embodiment, the
pump is capable of dispensing a total amount of about 75 g of gel. In one embodiment,
the pump is primed before use, such as, e.g., by fully depressing the pump three times
and discarding the gel. In one embodiment, the pump contains enough product to allow
for priming and a set number of precise doses. In one embodiment, each full pump

depression delivers 1.25 g of testosterone gel. In this embodiment, a 3.75 g dose of gel

10



[052] In another enbodi nent, the nethods and
conpositions enploy a conposition that is di spensed
wo e@moasoré gid nul ti-dose container (for exanplPCTNA2006/640481

hand punp) having a larger foil packet, for exanple,
of the conposition inside the container. Such |arger
packets can al so conprise a polyethylene liner as
above. 1n one enbodinent, the nulti-dose container,

would gegviiesirumm deressions. md?mxf gelowpel ening 4 pump depresswns

AT SOQ hgs% ﬁéﬁ?&guld' rgcfi?re pl 1p Rﬁ}l@gl ! R' 1 rgld %lfiél%o% %hulre

8 demeﬁsmkmnkien e)nl |0fedu1fse,| daclppumb deprewors@a déﬁv@ anky agnl&ugt ?f
punp is capable of .
tesw%}?@g% ﬁg# SH&a‘%%e ﬁvamﬁ}ﬂP 651“655‘8%& s pough sige|amqugt one

disp e%EQPQid"fﬁ@ ?ehvey‘%lﬁﬁiﬁgef GepbbssiTR %Jﬁﬁ teﬁstg thesd'EbAGments

e.g., depressing the punp times and
and masslmfmldmg@i Qrmijlgsad to inreebihe needsod| ﬂms}mtl,ent epujatiop.

ont ai eno roduct to allow for.primng and a
os3er puntisgogs B haskigador fE presit st ot hanced
treauﬁeﬁtlopﬁumor HORERS 5l Bnif) fé(f@fsfn 1hﬁﬁn§o@§lo®ﬁr‘gttﬁ§%%§§on of

gel . In this enbodi nent ose O
hypomxmmtmmww&matwg@wdc@m gubjegt, perrgrample,
el would require 4 punp
anm%% resgk%ﬁijﬂéﬂgygggﬁi 8%%10' gel would require 6 punp

[054[depr essinams emBodnent, dnsph@fnag@ducwh@omqm bf the&)resent

dep reggpons nd so on. O course, each punp
inverdiop e edgHITeHh OBt PYET: CaeaiBght dgy, or @%g%% flmea ﬁ%cegary to
achie9¥ kARl Red ﬁ%raﬂ@ﬁticvﬁfécp gl_n LR8tEeskH &ﬁm@ﬁlstﬁe c&?ﬁoﬁﬁ’éﬂ:@f the

si ze, anmount ~di spense nd the delivery vol unme per
presedbjvertginds adgmnistered lohe, tweide tay tlnhe ﬁmee a‘de;d brrahemateaws In

h dt d
ot bRl A8 CoRba by BEEE pleRe TR enlia it Bished Tesns
twiced br e tRh@SLAy bW KBEIP bIREAIT, AR neianeads.  reat ment

optlons for treatin éggreventlng, reversing, halting
[055lor  s| oviiege cAd émﬂgl? @r@ne%mallsﬁ%@@aﬁéewmbewe&n@b%ﬂ Og

I i-sargder in a subject, for
o e R 28 BB ioce cur oty
[056javai | alBesides Bl ukefubfoe haembn tieameht, thdyeregpdnd inventdet 1s<aado
nposi tion of the prese invention i s adm |ste
“Sef“i ?R,‘é/ cterifprydreagpent mfwﬁésre%ﬂ @Hd%rexagc RS
anim{E GRSRAY nh@nma& NoR¥fs LhE tslemid. ad ohb emBREdhE & ﬁﬁ&ﬁm
I " anot hér enbodi nent the conposition of the present
includesveeprihaie, fos E}mmplm ashuameangl a omagey, toniadenun g htohsee:e d@g, rmg, or
tda onat hzhpétqaoteremodm
aca g e S SW?IEe’aad%“H??t"é Fe%&mea
mg,once tmnce or three tinmes a day on a weekly,

bi weekl or nonthly basis. 6%055 I n one enbodi nent, a
057k her apeﬁﬁ commogitienfieeappble of sdleasing the sigeais agrowpplyingthg

composition to the skin at a rate and duration that delivers in one embodiment of the

-d

present invention at least about 10 pg per day of the steroid to the blood serum of the ‘
subject.
[058] In another embodiment of the present invention, the composition is

capable of releasing the testosterone after applying the composition to the skin of a
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and 10.0 g, preferably between about 1.25 g and 6. 25

g. [056] Besides being useful for human treatnent, the
w@e@3pntd7é nvention is also useful for veterlnn@vUSﬂmwmm&n

treatment of manmmals, reptiles, birds, exotic animals

and farm animals, including mammal s, rodents, and the

like. I'n one enbodi nent, the manmal i ncludes a

primate, [ exa a hunan, nonke or a.le
subj s ot T ST B oA aiul g St s euFioR Dhent -
testotsttef‘orfe%qgfﬁér thm%qm@ngﬁépm erfRUSE, a squirrel or a

gul ne pi g. The ‘conposition is caﬁabl e of
[059% el easi hgandtkrstrépdlnmbnabf@p pegspiityinveytiohdhe eampestian isn

t ski.n.at rate rati.on that del rs.i
capalft orafigtmrhbRceTiFie 5 Pl etbiioged Ay &
subjét,l@ @Hi ral@ and @uirP¥én t@@ﬁ’acﬁfevé%cﬁdtﬁdtﬁﬂg@eﬁﬁl tdiReitB1R8 oFer um

of subject. [058] In another enbodi nent of the

testoptemmreat a1t ahowt 390hes pesdb serim; Bwing ¢ tineepRisIdcbegmning about

0.5 ol Pl R aRE bRERE ot of hofiRRE K Afhfation.
[060PCT / US2 00 8 i 48ibodBdat 6L the lesentrintentiandhel UdSr&p(bsmi]ort fsat
achi eves .a circul ating serum concentration of

capableqaf seleasingihe desiesicaona afich appiying %@WSH@P tq) thesskin, of 2
subj %&% 29 %: gzrt@ aft] @k BESn t‘ﬁgmm 1 m?%ule{tfeﬁ% SBRES EcehtMRAITL

osition is easi ng the
testdstesdméreevmabaﬁttm r@pﬂtqstmgne pe di ecrpmstlotabomt 043 mge

ki n of 3 subject at a rate and duration that
tesmﬁ@ﬁ‘?”&\?@% LSyl at i ng serum concentrati on of
g

[061] €St 0St & Fh&eAolimdn BPthRRRsentIBPertidn Pefter diim&@sttHion of the
during a tinme period beginning about 0.5 hours_after

compoRition, he serum ﬁpsmstpr@monger@@bgm ispnaintsined bgtwesn about 400 and

strati I n anot her enbodi nent of the
105€?gteégﬁftef0r?\9 n{]clﬂos[r‘t3 he conposition is - capabl e of

[OGZI] el easi Mgyéthaothestmbidimentcofahé presanp pivgntian, Tafter administrétion of
onposition to the skin of a subj.ect at. alr) %
the q@URRSTTIOR, 1A ATTURLRS R @ene CoceRiHion ih Jreinipingd ctween about 200

mdfw@{egtggtgl%e r&lrb%allrﬁeSt ost erone between about 298

ng t osteron per serumto about 1043 ng
[063] est oSt & axrt&hepramb«bﬂrmfmt uﬁthe[pﬁ)&tjlt 1hmeramu #ftar adwiirdstrationtof the .

f .th t t f th
comBesifis b Bfec ey 3 o enPou 0GR DOTbEAl ot on 1o
[064]BI Nt ai 1L gh IR BRI BRI bT HRPréRe: inkQRnNthelcBRpoSition Bne

per dl serum {EOGZ] I n yet anot her enbodi nent of the
provpdedge atsubinciefar fajly, adatinistratieminmbsutrat 28 g topbout a 3.75 g dose,

such as, e.g., about 1.25 g, or about 2.50 g, or about 3.75 g. Any other suitable dose may
be also be administered.

[065] In yet another embodiment of the present invention, the subj ectinneed of
treatment has a serum testosterone level before the first application (pretreatment) of the
composition of the present 1r1vent10n of less than about 300 ng/dl. ‘

[066] In another embodiment of the present invention, where after at least about
30 days of daily administration of the composition of the present invention the serum
testosterone concentration in a subject is at least about 300 ng/dl to about 1050 ng/dl,

such as, for example, about 300 ng/dl to about 400 ng/dl, about 300 ng/dl to about 500

12



the conposition, the serumtestosterone concentration
i s maintai ned between about 200 and 1800 ng
WO e@0$t926 one per dl serum [063] |In another ePGDUSI0061040481
of the present invention, after adm nistration of the
conposition, an obtained Crax is between about 300 and
5000 ng/dl. [064] In another enbodi nent of the present
i nvention, the conposition is provided to a subject
ng/di,abouitaiA0yngadlrid abczut 780 ngidl,iahowt 760 ngkll to #®uty9dngth abow 400

ol SR, R 58 By G0t 0

ng/dpebahiSToohR/@detbig 8O0 88/dl, [66RIS0D gl to ¥Rt HEU ng/dl, about 900
enbodi nent of the present invention, the subject in

ng/dhtoeaboyt 1000 ndlnehout hoRO ne/dlde aheutdd 00 ag/dl, @h@ltl‘l@Oéllg/dl to about
s 5LL oS T AR 584 A B PR Sl 8 o

abmﬁﬂﬁﬂhg@m&>ﬂ@%ﬂlOSdﬂgﬁm I n anot her enbodi nent of the
[Oyﬁresent i nyention, where after at |east about 30 days

f dai | o sihanpther reg{bpéameé'f o} the PESSPRI dRYantien, weliere pler daily
admRf§RE66h of MEBH egmsﬂ‘a nfli ﬁéénl &oh ﬁ{e% 1 testosterone
I's at 360 ng/ dl

concentration |n a su east out
-concentratiomuin asobjectrig griater tlmncahoas%OOﬁxg!dle kanm:l enbalnaet, 38Qotal
/dl .to about 400 [dl, . about 300 ng/dl to about 500
rolfJepstérBnd PN R Opa o B e o SeomEt agPan AL gt 500
ng/dl} &bé‘l!lt 600 n@R 6k abiR 700 ﬁglﬁl E%Htembze& g/ tB tokA) t&%%grone
900 ng/dl, about 400 ng/dl to about 500 ng/dl, about
concsyimatingy i measiredhaiar %d@ursgv/f@rlmlramﬁxons doowmgrabodiementh thettotal

testoéggonerb%‘agé traﬁg 1’{1673881'88%’[?1] Orln&% &@%o b 809dﬁg ﬁlim}nésk%raltjion,

suchadspior eﬂz@ﬁ)ﬂe mﬁed llO dayao U4 dé}@;QQ)O agysglor S(Dda’ayéout 1100
/dl, bout. 400 ngll dl to about = 1050 ngla tll about 500
pa

pale)
[Oﬁsﬂg/ di t 5 o enhsdimgyt af the msghndsdots, eoprbinationsadsy
comp&hiR@f dle prEHent ﬁb&ﬁfoﬂ@l@ cegé)gél‘u&? off:"ﬁlg #esé&qgvé}@{oﬂ I1s
[067] In still anot her”’ resent
admingsered puge, twihero ke Elmesi dailyyto acsuirjent for a‘a]kaasb mbaidt 7t days. In one
b i,tion of.1the eseF ﬁinvent on the total
om ?‘ggggéflbercc?ggos%l(%&se SEET PHP°4 “Xbj ect is greater
t han about 300 ng/dl. In one enbodi nent, the total
serum testosterone concentration in the subject is
Exaﬂgﬂaai:eDeHlé\ﬂnWI v&ﬂT@étost@RﬁMtGe'iQQ ng/dl, about
600 ng/dl or about 700 ng . I'n one enbodlnent t he
Intrédictiont €st ost erone concentratlon i s neasured after 24
ours of adm nistration. In one enbodi nent, the total

Introctiction
[069] est ost BY@der tosisralap paev destosicrapmes) feranulations a mamber ofan
explgr]gt Z}%’&Egl (sjg/%iéé é’oilggcgﬂe(ﬁ' {osﬂrg;ga[rla M testZé{e‘f %Hﬁ'gﬂatfo% c%ﬁfﬂﬂlg

different levels of testosterone, 1sopropyl mynstate and ethyl alcohol. Preliminary

studies have demonstrated that viscosity of the gel can be increased By slightly increasing -
the concentrations of gelling and neutralizing agents. A statistical program was used to
generate a design to study the effect of 3 ingredients, testosterone, ethyl alcohol and
isopropyl myristate on viscosity and ir vitro permeation of testosterone from
hydroalcoholic gels. In vitro permeation studies were conducted using Franz diffusion
cells. The concentration of testosterone present in receptor samples was analyzed by

HPLC technique or beta scintillation counter (for radiolabeled technique). Based on
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[068] In another enbodi nent of the nmethods, kits,
conbi nations, and conpositions of the present
WO pwei49061, t he conposition of the present i nvROI/USI006/640481
adm ni stered once, twice, or three tinmes daily to a
subj ect for at |east about .7 days. In one enbodinent,
the conposition is adm ni stered once a day. Exanple 1:

Devel opnment of | nproved Testosterone Gel (s)
resylstfrara tease sitidieo §9pe optinpized formplagieneers pacpaess and tested for skin

pen%?étscf)%s&s? engJﬁ &{1 c{ g}é kO ?petllgtﬁalrzgcy faggrgﬁl a?o?s ﬂf&w ?én%é’ant

improvemdnain vissosity ﬁh@lmwlﬁrl Skl@h pehpéfionh chfypaded t@f:urrently marketed
test.osterone, 1sopropyl nyristate and ethyl al cohol.
foripplatipp{ 14 t5stostarone @i) have dermonstrated that viscosity
of the gel can be increased by slightly increasing the
obfRAvent rations of gelling and neutralizing agents. A
__%ﬂ_stl cal programwas used to generate a design to
[078} udy t hEhepresat digelogirp ﬁgmmnew%udmwdmt@d rigvelephy |

testostfr%gg 81rafnr?e A 1@65&{;)?»9%& ci cosgn V' 1§che r{é%? %agpﬂcatlon
andd@pSovekiin vitkd mrppérﬁﬁaﬁmpébnsﬁaﬂai RTunerity mﬂ&wﬂt fotnulstiog (1%
Franz diffusion cells. The concentration of

testpgierogs gab e potcabialiy quﬁcer@ééfﬁ%?e ofgehrrdicalen anal yzed -
by HPLC technique or beta scintillation counter (for
Pr&g%,@ abel ed techni que). Based on 13 WD 2007/ 044976
2006/ 040481 results fromthese studies three
optil nStz:éi@timiangigati ons were prepared and tested for

[o7§i; 1 Peh '&fa%‘sh 1d§k§% ﬁﬁ#e&eg?é 1{%%4&1?95‘3%0 study the ffect

of 3 mguddsmess idstostenehel ethyl dlcahod kmdnspmopﬂaﬁymﬁate onwwcesityc a:nd in

currentl rket ed on (1%t er.one
ViR OR ot REFts ey PRt RS Rli P B diher
lngl%ﬁ%tse @a%BQM%dt(PIN‘ SYEL Ayt R AORIRIARPer8 REpt constant.
ornufation(s) wth i nproved “vi scosity, reduced vol une
Folblfwmgmthcécslmsummm i mproved in vitro skin perneation
conpared~tQ cC eﬁt rrak edforrrulatlon(l%
t est ost SS%H 8? Eftl .ally reduce the vol une

of gel r? Statistical Design
[071] A f:rsq |ea£a?ma@§ 0%3 ?%gﬁ Eilu()'ﬁs()at aphi cs
Pl us 5. INumperqfipigckenk Npmbet of ryns: 4 5i(Frpdemnizsal s

t est ost 1@?@%&%)@%@9@%& and i sopropyl nyri st ate on.
viscosity and in_

‘Factors Low(%) High(%)
Testosterone 1.33 2.0
Isopropyl myristate 0.5 1.0
Alcohol (95% v/v) 72.5 76.1
[072] The following table summarizes the ingredients of test fonnulations as

created by the statistical design. These formulations were prepared at 1 kg size and

packaged in to glass jars for analytical and skin permeation tests.
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vitro perneation of testosterone from hydroal coholic
gels. Concentration of two other ingredients,
w@220bopore 980 and 0. 1N sodi um hydr oxi de sol ut i BOT/WE2086/040481
. kept constant. Following is the design sunmary:
Desi gn cl ass: Response Surface Design nane:
Box- Behnken desi gn Nunber of experinental factors: 3
(all continuous) Nunber of blocks: 1; Number of runs:
15 (random zed) Error degrees of freedom 5 Factors
Low(% Hi gh(% Testosterone 1.33 2.0 |sopropyl
nyristate 0.5 1.0 Alcohol (95%v/v) 72.5 76.1 [072]
The foll owi ng table sumari zes the ingredients of test

f oTable®, il Fediénts Cofiifel RYYichETed Hok flulffins HAAI @Jhtml
These fornul ati ons wﬁﬁngraﬁgﬁr(%m) 1 kg size and

nancleana Lt Ay o OF Aannl Al and ol

qn-

I
LI T \JTTI IT

PacrKagea—t+1t6 91 5SS S oY €
Ci t&sts. (1 ﬁﬂB‘“ opFopmar7b erbprob) 308%E4d48'35riﬁed
(Fofgylpion é ?fﬁﬁfﬁstﬂﬂ?e%:1t 9590, L dlyrisiaiog of Pocy Water
Ca ﬂ aaal ] Eaéoﬁnﬁl I"nn+7m| I nnorpso:j-j hin (L O%Nd AN EE OQ' 15‘3
7;;’4!2””' & U”f’6é§"“ Y723 ,\"Q‘.§Q‘;f P N1 7] .00 17.3
Hl@unm t 5UP66§pyl \,ajggpm 17A¢§§ P e — L%-_Q%n 37
\I‘ﬂl ”UI atT Uéldoolﬁb Ublﬂk}UHE Ueg@ VIV IV ‘bl ST gt ] O )
TWV\H er 1455 1. 19657?3‘73_&_7‘536[.% T~ OHO 53 7.‘86 NI Géé'g

7265 0. D0 11 8807. 00 I763 43 198H5 V6. 11§ - 50 17@57.-0013g

I377 44 228090 743 4350 [ O1.do OO0 I5. 20 45[ L7300 [74.13.7
0.480 1.0 7.06515.9 4431. 380 4 1 0. /51d.0 (. 0@013. 8153
47492, 000 741.801. 00 1.7837.00 1#o0 @8 11.665 V4.7300.175 154

1.5 7.00 152.®0 49]1. 3308 74, 3 47900 1.0 ¥000 15740 50 16.8

2.000 7P. 5 De6E5 110 7600 16. 81.00 1.0 7.00 13.2
52 2.000 76.1 0.75 1.0 7.00 13.2
53 1.665 72.5 1.00 1.0 7.00 16.8
54 1.330 72.5 0.75 1.0 7.00 17.4
55 1.665 74.3 0.75 1.0 7.00 15.3
56 (coutrol) 1.000 72.5 - 050 0.9 4.75 20.4

b. Analytical Testing o

[073] All test formulations and control samples were analyied for physical
(appearance, pH and viscosity) and chemical (assays for testosterone, isopropyl myristéte
and alcohol) attributes.

A ¢. In vitro Skin Permeation Studies
[074] - Permeation of testosterone was studied quantitatively with human skin
placed on the Franz diffusion cell. The skin was mounted horizontally between the donor
and receptor half. The surface afea of the skin exposed to the formulation in the donor
chamber was 0.64 cm?, and the receptor volume was 5.0 mL. Temperature was
maintained at 37°C with the help of a double water circulation jacket sunouﬁding the

lower part of the cell. The donor chamber was open on the top.

Radiolabel method
[075] Test formulations were spiked with 14C labeled testosterone. Spiked

(radiolabeled) formulation (5-15 mg of gel containing 0.125-0.250 uCi) was applied over
the surface of the epidermis gravimetrically. Periodic samples (0, 1, 2, 4, 6, 8, 10, 22 and
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51 1.665 76.1 1.00 1.0 7.00 13.2 52 2.000 76.1 0.75

1.0 7.00 13.2 53 1.665 72.5 1.00 1.0 7.00 16.8 54
wQa2830449265 0.75 1.0 7.00 17.4 55 1.665 74.3 PCTBSH00040481

7.00 15.3 56 (control) 1.000 72.5 0.50 0.9 4.75 20.4

b.  Analytical Testing [073] Al test fornulations and

control samples were anal yzed for physi cal

24 h)(WER eaeA Tt tHRFeRPEbr kS EPmbivite AP fadiOREVEPEmMOASISAYFug
for testosterone, isopropyl nyristate and al.cohol)

permggted pergssetbe sigin. Inpdditiondhesknpurpef rsialitsl dg remetningamhe

s, i SR e SRR Rl AR T PO o Bl Y

resuliEige pebdhtabis €2l horizontally between the donor
and receptor half. The surface area of the skin

exposed to the fornmulation in the donor chanber was
O.ﬁELEn@?Md the receptor volune was 5.0 ni. o
[076]T €NDEr atdthfNes (3(‘5@%11{@:@5%%@{ conldndB 600 C;fglr"]kg t{iﬁ gﬁngaséﬂ on

doubl e water circul ation jacket surroundi e | ower
1% gebras @pplidveovse e sulthes efcho epidéranis gravinasiriegdn Adiuotsewere

colteb 8 peit el Bat 7 St d OB sha g5 bR e
Latel(dlg@lb® lvedde ey zell gbiiekiasteidfe contdrit. FEiRE dewails 60MES dXipBliments

0.125-0.250 tC vvas&;gfpl ied over the surface of the
andfé%!“é@ﬁrﬁ’@“@?@v‘ﬂ?ﬁé@ﬁ PEal-ly. Periodic sanples (0, 1, 2,

4, .6 22 and 15 WD 2007/ 044976
P&/B@%ﬁé%?&m 24h) were taken fromthe receptor
[077kel | t olnraddBiondo tiate repadticd aiw torvispyriding erampdés, datadrom both
. r t crqQss, the skin. addi ti.on t.he ano f ..
radiofyel RIS C A o e e B oo AR latGHtaptics
Plus SANPSREGIAPEIcSbDeratevas Mist ashd tbprddictioptiua lebelobf iR -
experinments and results are presented in Exanple 2.

factopgpyioch e HE @rqvudepargmyTesPoRss. (300 my 5% whi ch
contai ns 3000 gg of the drug based on 1%gel) was
appl i ed over the surface of the epiderms

Resufys awidMkeussiahl y. Al i quots were collected periodically
(0, 1, 2, 4, 6, 8, 10, 22 and 24 h) and replaced with

'r &Ry Reh it |
[078] All test formulations were clear and have pH between 5.68-5.82. The

contents of testosterone, isopropyl myristate and alcohol were close to the target. The

following table summarizes analytical test results after 1 month storage at 40°C/75%RH.
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Later aliquots were analyzed for testosterone content.

Further details of these experinents and results are
woe@sentoee i n Exanple 3. d. Data Anal ysis [ 077PCT/IS2006/040481

addition to data reported in correspondi ng exanpl es,

data from both radiol abel and HPLC net hods was

anal yzed further by statistical program (StatG aphics

Plus 5.1). Stat G aphics Erogram was al so used to

Tgbledt. cAnwtlpmsuE@ farTest Farmnliions and Songrol Fapmalption®

caul d drovide maxi num r espaBsRy | Resurt|sassayehicohol | Agsay-IPM
(ForkhiS60ap i ONappeafinad Yt | cil  Dati@s) 078] (%N || t @5% v/v) (%)
formul 4t 1 orSeav2t € C| eap And3skave pHIbet weetd.85. 68- 5. 887

T4e cantemllergf teptsost er 6960 iisagbopyl riidi state AT
adicohol| werGeacgebse | 3.82he 23P0Qet!, 1M%e | f ol15dwi ng t abtb
stmar ijzes Gaangelt i cald-Belt 26784 ylit LW tler  174dnnt 0.44
s#%r agd at AaeeV5oRH S 786! \W4SD0 7/ d82976 737 044
PST/ 1USA006/PengeR]  TaPel 430283a1lyt44031 1 RecliSt s flgr 074
THst_Edrnuldershs ahd:-@oht PR3 l:r. 2ol onx B384 0.92
W& casilty ¢ 1T AbSAT I 24767, /\sls@" L pp /43 0.68
(39l '_n{j sargel . mn ztréﬂgnr\ 1.‘3‘%3/2 rorcal38n lron 993
X Toso DD /T2 S A DI T\ Ui . 1 N AN AL X %
o o - Clearget -- L 5.82°F 20700 1~ 475 5 S s Sl V093
a2 T o Cleptgal TP 58371 1 5{;‘0%%_(‘% 2o~ 107 0.68
1513 I U l+:+ ,-dé& Edlﬂgg?}lzn -9 3% J.68° IILI71_J:7 U 44 695
SgdlYel 03P 367 U- 4fha 40 T A3 0el 508Y
S5 4. au oiéhr%W /45.7#/ Cheaf gel.ey- 78 24435 Z. 02 0.68
56 loomto)0- |92 Clsar kdl €ar | O&9 b. 72032467168 66 74723 0. 68 494
*test reguRoaiterdGhonth. stobagd 4 4690/73% 73.8 0.93 50 Clear gel 5.72

T = teR6kZode, APNA 2 isbropyl iyrGBte 51 Cl ear gel 5.82 20700 1.75

75.4 0.93 52 Cear gel 5.83 19733 2.00 75.5 0.68 53

[079)Cl ear g&k ofe FAhe 66j3akivies 68 tHib sty 9% inbradd thavisgesityf G
28267 1.34 71.9 0.69
gel, statistical analysis was performed to assess the effect of test factors testosterone,

isopropyl myristate and ethyl alcohol on response variable-viscosity. The following is an
analysis summary: “
Table 5. ANOVA for Viscosity

Analysis of Variance for Viscosity

Source Sum of Squares Df  Mean Square - F-Ratio P-Value
AT 9.41613E6 1 9.41613E6 1.58 0.2488
B:IPM 3.16945E6 1 3.16945E6 0.53 0.4892
C:EtOH 1.94337E7 1 1.94337E7 3,27 0.1137
AA 1.43962E6 1 1.43962E6 0.24 0.6379
AB 3.37413E6 1 3.37413E6 0.57 0.4760
AC 3.50601E7 1 3.50601E7 5.89 0.0456
BB 1.00605E6 1 1.00605E6 0.17 0.6933
- BC 1.95303E6 1 1.95303E6 033 0.5847
CC 286812.0 1 286812.0 0.05 0.8325
Total error 4.16608E7 7 5.95155E6 -
Total (corr.) - 1.17733E8 16
[080] Referring now to FIG. 1, where in the chart A represents testosterone, B

represents isopropyl myristate, C represents EtOH, and joint letters represents a

combination of factors, it is clear that the combination of alcohol and testosterone (i.e.,

AC) has a significant negative effect on viscosity. This observation is consistent with
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55 Clear gel 5.77 23233 1.67 74.0 0.68 56 (control)

Clear gel 5.59 22033 1.01 72.4 0.44 *test results
wa@aoen4@®76ront h storage at 400 75%RH T = t est OSPET/ORMW)6/040481

| PM = i sopropyl nyristate [079] As one of the

objectives for this study is to increase the viscosity

of the gel statistical analysis was perforned to

.as ct of test factors festaqste e,

R N N LN e oS ahoTvE: e pleeBohbguld be a

the 1g%gtqu}e¢pygsﬁﬂ93| ty. The following is an analysis :
sunmary: Table 5. ANOVA for Viscosity Analysis of

Varl ance.for V| SCOSIt ~Source Sum of Squares Df Mean
Al ’ plajel Tachmiqua1613E6 1 9. 41613136

o200 %ﬁ%%%@iéﬁ%@?%#ﬁ%@aﬁ% g itk 0

Vaﬂ31>114t3%®1®ﬁ skting, ptAf6RIbAGIath, %Alaﬁel@ﬁ?rﬁeatékB(%LB)? frdoldst 1

P 7413136 Oﬂg‘ég(g 4760 C 3. 50601E7 50601137 5 89

om?eﬂ 9B Waggor @e‘@nﬁmh oFoBeEImEsiEd mthcpos@e@mdmg onor
1

win A BSAORER b SSER & BT 0y 2RSS lon

Ratig 7d9°)36 0B@inToands ajd optrmal condshn38a3S 16tdstBale, Roprapyl ng
now to El 1 e.n.t art A represents . A
myriBG R EhT ool BHicyind i BE aFUS oitghRt v ot st e,
represents EtOH, and joint letters represents a
combi nation of factors, it is clear that the

TabledniRaiplabel Batagl i Bsedoian Statisticak analiigs (i . e.,  AC)
tas—a st gnyfrcanty megativeeff viscosttyy—Thts
obsegyatiop is cognsistent with ijé 2007/ 044976
Qﬁg’,j,,ﬂéz, 6/ Q4481 _eﬁrl i ermg,lt udi Q,ﬁ, Wit h ﬂh‘:om'kan& O.Lp
naxi§] Z€ TNegWhST0SIdey [ Te JsEVET 7&’3 ' AL b””“'o%”‘f
ar yfiet 0Ne§fz7' Vel 66P0F STGHoE- | Peb FEgt T opsbatia 59
Rerdgf abet | TgRHT [Uts6s 0.50 76.1 2.7 0.46 -

44 8127 2.000 0.50 743 3.8 0.65
45 8300 1.330 050 | 743 351 | 046
46 8300 1330 0.75 76.1 6.37 0.84
47 8300 2.000 1.00 74.3 3.57 047
48 8300 1.665 0.75 74.3 5.38 0.71
49 8300 1330 | 1.00 743 19.47 1.25
50 8300 2.000 0.75 72.5 5.69 0.75
51 8300 1.665 1.00 76.1 6.73 0.89
52 8300 2.000 0.75 76.1 222 - 029
53 8300 1.665 1.00 72.5 4.61° 0.61
54 8300 1330 0.75 72.5 433 0.57
55 8300 1.665 0.75 743 433 0.57
56 (control) 8127 1.000 0.50 72.5 587 | 1.00
56 (control) 8300 1.000 0.50 72.5 7.56 1.00

*%LP data from Example 2. Ratio %LP calculated from %LP values.
T=testosterone, IPM=isopropyl myristate, LP= label permeated
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[081] Skin sanples fromtwo donors were used in this

study. To mnimze variability between skins,
w@ermparon data, % | abel perneated (%.P), froPCT/8S1006/040481

formul ati ons was normalized to control fornulation

tested with correspondi ng donor skin. Additional

statistical analysis was perfornmed on the ratio of %P

AN L S

Sourc | s y: Tahle 6 Sunmﬂ §Wlafﬁhel Dﬂfa Mﬁquﬂfkpd FfRaio_ P-Value

AT gtatistical Analysi sozba%‘bh E# ( 959%133g or muf-& i on) 0-0315
BIPMynor T IPMV/ V) % f‘; %_P A1 8 g’#o @65 0> 74. 0990
CH% 86 0.83 42 8127 004 50 7.5 & 8127, Lie
AA 058D 2 0.0847
A 1.665 0.50 76.1 2.7 @ 32448172(3 1125074 3. 80736
A2 0,65 45 8300 1.330 fhabsr4. 3 3151 O dbhsisd6 83085 1. 33801a0
BB 0.75 76.1 6.37 0. 840047498300 2. Q00 d.08049{%. 3 . 8257  0.6363
BC 0.47 48 8300 1. 665 ohstss&4. 3 5138 00.0Rb0684 9 83@@01 330.1445
CC 1.00 74.3 9.47 1. 250.080158800 2. @00 00P31542. 5 506D 0. 785908
Total §iior83 00 78.2477 3 9 29 4
Total @t 2. 22 0.29 53 8807084 665 1600 72.5 4. 61' 0.61 54
- 8300 1.330 0.75 72.5 4.33 0.57 55 8300 1.665 0.75

74.3 4.33 0.57 56 (control) 8127 1.000 0.50 72.5 5.87
[0821L. 00 5&h¢ Bamtor c!hlajt 1B BU0. 21sHoOE thatThe [éRelmf Tesbddtetor@thas

X4 P data fr Ratio %P .calculated.fr
e L RSN A SR R

) B % th
statidtid all%ﬁgﬁﬂgg/@lgdfwf%ti 8 % ila%el\@n%gﬁﬁ Okist€ @nalysis suggests that the

max1mum level of testosterone in gel formulation should be less than highest level
studied. This analysis also suggests that the maximum level of isopropyi myristate in gel

formulation should be close to the highest leve] studied.

Permeation Data: HPLC Technique
[083] . Same skin samples (two donors) used in radiolabel study were used in this

study. To minimize variability between skins, permeation data (flux or cumulative
amount released, CAR) from test formulations was normalized to control formulation
tested with corresponding donor skin. Additional statistical analysis was performed on '
the ratio of CAR (test/control, Ratio CAR) to dbtain trends and optimal concentrations of

testosterone, isopropyl myristate and ethyl alcohol. Following is the analysis summary:
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Rati o

of
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Pernmeated (Ratio

%.P) Anal ysis of Variance for Viscosity Source Sum of

AT
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0,213314 7.19 0.0315 B:1PM0.107294 1 0.107294 3.62
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and ethyl alcohol. Following is the analysis sunmary:
19 WD 2007/ 044976 PCT/ US2006/ 040481 Table 8. HPLC
DdiableThbANONA dorf RatiGofiCushilative Amdhyt Releddedo(uitio CAR)

Analysis of Variance for Viscosity

AT 0.452519 1 0.452519 3.27 0.1135
B:IPM 1.01713 1 1.01713 7.35 0.0302
C:EtOH 0.18431 1 0.18431 1.33 0.2864
AA 0.164241 1 0.164241 - 1.19 0.3120
AB 0.0291287 1 0.0291287 0.21 0.6603
AC © 0.0600202 1 0.0600202 0.43 0.5312
BB 0.000234383 1 0.000234383 0.00 0.9683
BC 0.0737582 1 0.0737582 0.53 0.4891
CcC 0.200542 1 0.200542 1.45 0.2678
Total error 0.968701 7 0.138386

Total (corr.) 3.03859 16

[084] The results in Table 8 were subjected to a regression analysis and

generated the following algorithm: ‘
Ratio CAR = 5.1239 - 0.4403*T + 1.5781*IPM - 0.0607*EtOH

where T is an amount of testosterone % (w/w), IPM is an amount of isopropyl myristate

% (w/w), and EtOH is an amount (w/w) of alcohol 95 % v/v.
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F# (95% (Formulation) Donor T IPMV/V) CAR Ratio CAR

41 8127 1.665 0.75 74.3 189.81 1.02 42 8127 1.665
wWO200¥276 188.21 1.01 43 8127 1.665 0.50 76.RCHOSHE6/040481

0.27 44 8127 2.000 0.50 74.3 151.95 0.82 45 8300

1.330 0.50 74.3 74.13 0.69 46 8300 1.330 0.75 76.1

117.87 1.09 -47 8300 2.000 1.00 74.3 114.61 1.06 48

300 1.665 0.75 74.3 94 49 8 1.330. 1.00
10853 201 3a° pnBadinish & 159 Meiisg. walve of X SPMemd FiDwe
sele@céd %3817“1%@58 Fen96s %@eﬂbe@&ﬁf stch that3de abﬁ%e%ﬂ%:ﬁﬂ?m %g%s 3 é{atio
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o g 00ionn ol OGS, il M 26001 6 o QI GRG0
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08 512 8BS0 O A

shovws thaioha fevel affsqpromwyi sayristate has significant positive effect and the level of
testosterone has negative (not statistically significant) effect on Ratio CAR. FIG. 3
suggests that the maximum level of testosterone in gel formulation should be less than
highest level studied. This analysis also suggests that the maximum level of isopropyl
myristate in gel formulation should be close to the highest level studied. Permeation
results from HPLC method are qualitatively consistent with results from radiolabel

method.

Response Optimization

[087] Permeation results from HPLC method are qualitatively similar to those
from radiolabel method. For convenience, data from HPLC study was used to predict
(statistical optimization) optimum levels of testosterone, isopropyl myristate and alcohol
for a given response. The statistical program produced the foliowing combination of

factor levels which maximizes the ratio of cumulative amount released (Ratio CAR).

Table 10. Optimized Factor Levels for Cumulative Amount Released (Ratio CAR)

Goal: maximize Ratio CAR Optimum Value = 1.81748

Factor Low High Optimum
T 1.0 2.0 : 1.28995
IPM 0.5 1.0 1.0
EtOH 72.5 76.1 - 73.7366
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Tot al

error 0.968701 7 0.138386 Tot al

(corr.) 3.03859
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from HPLC nethod are qualitativély simlar to those
romra | rain& mex% f .
[096|1IPLC st 5%13 was lggz%m?o pre |éc§?llil ﬁ%lrk'taggﬁgr{a Qtﬁ&h) aﬁﬁ%cal test
resulfp forseleated dormudgtionsum | evel s of test osterone,
: I sopropyl mnyristate and al cohol - for a given response.
The 'statistical program produced the follow ng
conbi nation of factor |evels which rraxi rri zes the

r altaib‘fe % Xn‘{%'ti"é‘af ’i(est i){esu ts for% cteﬁdFogﬂ latlons an)d Control

Formulation
F# Viscosity | Assay-T | Assay-Alcohol | Assay-
(Formulation) | Appearance pH (cps) (%) (95% vIv) IPM (%)
57 Clear gel 5.66 - 24500 1.21 73.1 0.94
58 Clear gel 5.71 25533 1.42 72.7 0.94
59 Clear gel 5.68 24800 1.61 73.3 0.94
56 (control) Clear gel 5.57 20267 1.02 71.8 0.43

[091]

selected formulations (data points for FIG. 6 and the table were obtained from Example
4, Tables 17-20).

The following table and FIG. 6 summarize permeation data from 3
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Tabl e 10. Optim zed Factor Levels for Cumul ative

Amount Rel eased (Ratio CAR) Goal: nmaximze Ratio CAR
W(ﬂmmmmvalal ue = 1.81748 Factor Low Hi gh Opti ne@T/UI20026/040481

- -2-0-2:28995 . ILPM 0.5 1.0 1.0 EtOH 72.5 76.1 73.7366
21 WD 2007/ 044976 PCT/ US2006/ 040481 [088] FIGS: 4 and
Sillustrate estinmated response (Ratio CAR) for a
gi ven conbi nati on of testosterone and isopropyl
nyristate at an al cohol 95% w v |evel of 74.3 %

Tabl¥/14) HﬂJCEﬁ{tWaﬂié Red $6! %hb@ lLAQl% sisdased on
response surtace plots and predicted optinumfactor
| evelBime t |heF56 {16 gebwi| nEP73! 2% e9bu l) oBS58 66 gobr e TSR (1eBi el | -
for { f (et herCARer|mSat iloGABt idPRs.| BRI n Ffor | Eshventence
these @ florrul gtiong wet et dst ed By BRLOC retdfod| ol y
Table 11.] | ngr gdi @ntj{s ©Conbi Aed |t A0 el0Se| ddt ed O
Formul 2atijon® and @ontrigd | Fesmil at3 on (-2 wl-5SAl £ohdl
F# T (95% |0priopyl |Carbopoll.30IN-Pui fPed 29 13
(Foypmué atfi a2 (jTést gstié2onedSVAVELO LT 8T al e1BB0! NaOH
Vater $7 1.6 713.15 1.0801/0115 003485, B 1158] 141D 308
1.00 100 |7.885 1638 '| 539 1.60 736541, 08.31) 0643 0D 183,
56 (caatrjoly.20.j002.72. 519Q. 5001@. 9 ®WIA5| 20.84| [3090] 3Wike
fol [owng tabd § LanmatidzZzes 30 ti 87.0( af Ber | piSéPat @ion)
anakphiaGaints 66thined @5 Efankplé 4sabls i 2d0f.or nul at i ons.
Table 1 Anal ytical Test Results for Sel ected

[OQEPr mul at A@rssseiebdGorlationsEREW Sbhi@Bantfyimyiré@d Petrieation (2-
Assay-T Assay- Al cohol Assay (’g_‘Prrrul ation) Appearance

3x wwll@pgq arm@l{r%e)@@sp%thmwl seyesils fyd elsvusﬁoréﬁ@oo

obs%rv%glogsgﬁaanm?él screening of formulations and formed the basis for selection of

final formulations. -

O

Conclusions

[093] Statistical program was used to désign the experiments based on 3 key
factors i.e., testosterone, isopropyl myristate and ethyl alcohol. The program was also
used to analyze the analytical and in vitro skin permeation data, and identify trends and
optimum levels of each of the factors to maximize response (permeation).

[094] ~ Three selected testosterone gel formulations have higher viscosity (~
4,000 cps) than control formulation.

[095] Significantly improved in-vitro permeation of testosterone (2-3 times than
control) through the dermatomed human skin was observed with the three selected

testosterone gel formulations.

Example 2: In vitro Percutaneous Absorption of Experimental Testosterone Gel
Formulations through Human Skin by Radiolabel Method

Materials
[096] Formulations were prepared and supplied by Solvay Pharmaceuticals.

Testosterone (1*C) was procured from American Radiolabeled Chemicals Inc, (St Louis,
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58 Clear gel 5.71 25533 1.42 72.7 0.94 59 Cear gel

5.68 24800 1.61 73.3 0.94 56 (control) Cear gel 5.57
wWQORG/H44w702 71.8 0.43 [091] The foll ow ng tabPET/asmo6/040481

FIG 6 summarize perneation data from3 selected

formul ations (data points for FIG 6 and the table

wer e obtained from Exanple 4, Tables 17-20). 22 WD

2007/ 044976 PCT/ US2006/ 040481 Table 13. HPLC Dat a
MOY. a4l ethgs elgnfieals @ncbneagqmt&:\acreamuwli fgom ﬁpmvwé@el\dsz%a@émere

7 % 4% gel) F59 (1.6%qgel) - (hr) CAR
fh%ﬁﬁé‘%%ﬁlﬂl‘gg %‘%B 0000.000.00.000.00 1
0005070000000 2001.30.51.31.20.5
Mefhods 4 0.40 0.1 4.3 1.3 4.0 1.0 2.9 1.3 6 1.52 0.3
=142 4.5 11.0 2.7.13. 38.0- 11.5 35.9
11 QFS%'PB‘OEGQEW“ dgr %éﬁsﬂ%‘?ﬁﬁ?l’i‘?ﬂ%‘sas 4 14.3 64.5

[097;0 4 22p Hé&ra%@delq%aﬁdﬁf@lﬁoﬂ c8ila ;g)aﬂa?l@s dsed In hislshidyb(PéfnéGear,
4 50.76 12.3 129.7 50.4 137.0 13.9 156.3 36.4 *Data

Bet@dnm&%)ﬁtoé@mﬁoﬂ @fﬁlgm aplsan seriqsap dke regepsey. t[lé tpafirred by
the ﬁnﬁ%?egwsn% per rreal%l o%yljfgttahgdﬁgﬁ%u%% %gvgtgérg‘)&%?ﬂ e%ieased)

quaiithafivetpatithGlumanhkBeplaced uh the Franz diffusion pglor The dkén was mounted
observations frominitial %éeenl

f
horigprialiv;petigen the dgnay Adreseptarhabves eﬁt%s%fﬁfﬁ?% {211 Sirtace area
of iU ERIGS QNS ERRAhIHOR TP helBAH ctiahfdlt 544 6.8k AP 2R

eS|gn the experinents based on
recefpantce]ﬂsrolurrmwastfe&nﬂsterone |sopropyl nyri st ate and

thyl al.gohol .  Th

1098ihe” anal JeeaPtol RaPATGE R ol i RSP Ry Bufea ¥ pr

7.4 *Pﬁ)tahﬁﬁréﬂy%ﬁsglﬁaﬁ(l : DPdnldBetah BiR lslpBite @mtg/@g) AliRuble water
actors to nmaximze response (perneation 4] Three

circaletion jagkiett(8 310 stmpwids thpstecerserragilar orsies thiave ﬂm ﬂ%lﬁemperamre

man\{tlalsne alt £>1¥y31ologlc level. The donor chamber was open towards the external

environment, thus exposing the surface of the skin to the surrounding air of the -
laboratory. The relative humidity (RH) of the experimental area (around the diffusion cell
setup) was monitored for every experiment and this was found to be in the range of 35 to

45% for all the experiments.

Skin permeation study
[099] Human skin (thigh region) dermatomed to 0.3 mm thickness was obtained
from étissue bank (US Tissue and Cell, Salt Lake City, Utah) from cadavers. The skin
was collected within 8 h of donor death and frozen in 10 % w/v glycerol in normal saline.
The skin was stored at -80°C until use. Skin from two different donors was used in the
experiments. Each experiment was carried out with each formulation for at least 6 times
using the skin from one donor. The skin permeation data of formulations was compared
with that of pefmeation of 1% marketed gel (in 6 replicates) tested on the skin of same
donor as test formulations and all data were normalized to the reference (marketed)

formulation.
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4,000 cps) than control formulation. [095]
Significantly inproved in-vitro perneation of

WO e@vo$49e6 one (2-3 tinmes than control) throughCT/i82006/040481
der mat omed human skin was observed with the three :
sel ected testosterone gel formulations. Exanple 2: In
vitro Percutaneous Absorption of Experinental
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ambjzmb eyiperrsung| fycablouy 30 tD)45amﬂ1u§Q§nTgiﬁ‘N@iS thesurinsehivéth water to

509/ m ). oubl e water. G At | '

remndi el TER 60 SeS MEBPLin 8 RH 7L el S hotpd £ phatcr
(100 1PEDEH:2L0Hnen toFainBl@iried ofplyptiyh iThleogished skiretvas fitoanted on the

donor chanber was open towar %s t he ext rna.{a.
collssampromeiehi 30 HECdIEhoS CHfPPHes et Aerelopmaariens KT ¢ o

. I, i i | . . i

oo 5 S0 R 0 BT s gty
usingiafsiytiagoforcakh detenhinpiommsficiont gebmasl dispensed tor gover the test

exper.i ment, was, f.ound, {

surts 208 hegseighgnt (e B esedaPinArniedls Porgid B ver

taked (EHAY the receptor cell to measure the amount of drug transporting across the skin
1,2,4,6,8,10, 22 and 24 h).

Washing Procedures:
[o1 03] At the end of the test (24 hours), the residual drug remaining at the surface
~ of the skin was removed by washing the surface with 200 ul of different solyents
according to the following protocol:
1st wash : Cetavlon™ alcoholic (10/90 v/v)

2nd wash : water
3rd wash : Cetavlon™ alcoholic (10/90 v/v)
4th wash : water
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[099] Human skin (thigh region) dermatonmed to 0.3 mMm
t hi ckness was obtained froma tissue bank (US Ti ssue
ware7Qedde Salt Lake City, Utah) from cadaver sPCIig2006/040481
skin was collected within 8 h of donor death and
frozen in 10 % wv glycerol in normal saline. The.
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descﬁﬁé?y Was ﬁ‘feasdr@dj {OR6 tdtny beat @&%ﬁé@ﬂﬁm(ﬁ's%sﬁmg@ scﬁﬁﬂlaﬂﬁ’-@ liquid -
‘ of ethanol ) Wwas evaporated in a round bottom flask
beta gmnt¢r aqhippsdtdriedicated sofivacel y evaporated to dr yness '
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Pmom rmned by the counting | evel of 9 exactly
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[01 08} oz en Béa the epidetniiawadidérmis, atten digestionat Lmé o pifiduiePiuag30™

aqRARHl e b PresbRRR Bl o hafBaiolh s fom

the cehﬁftﬁ@r@ie of Eheh Sifiple WedouhRR§Rr Ritutt pﬁas pH 7.4 and
gently agitated in a shaker (100 rprr) for 20 mnto

renmove traces of glycerol. The washed skin was nounted
onDateeanalydis:s approxi mately 30 nminutes before the

[010?]8'0' | C gxol%s@lfts Qr% e eggéld"i‘ﬁ n%rtle;- Pxem eﬂe?{ %@é biozﬂ)p 1§d |

was a pI Ied over e sur

testo@tﬂtdﬁ&emsuﬁd 5, 87:1 ldifﬁrént(ba{ﬂpmmﬁﬁﬂsn@plﬂlﬁ)quaﬂ@&s(offmmc&aﬁdme were
term nat| on sufficient  gel Sé)%gsed to cover

detemﬁeec% om the erumiiag leyists of ﬁléutﬁéﬁwaréf rgft rgprerafihg mean
valud'686 SleBPhRE Abterdinbti SR dhd SEERb & 8tedSifh its standard error of mean.

1. The quantity of testosterone and the % of the dose absorbed in the receptor

fluid for each time were calculated as follows:

%=(Qt/Qi) x 100

where Qt represents absorbed amount at time t, and Qi, applied quantity at time O,

26



taken fromthe receptor cell to neasure the anount of

drug transporting across the skin (1,2,4,6,8, 10,22
w@r@7a#M9y6¢ Washi ng Procedures: [0103] At the ePdr/os200é1@10481

test (24 hours), the residual drug remaining at the

surface of the skin was renoved by washing the

surface with 200 | of different solvents according to

LS i torl P BO PG R e gas pDSsr s gpfunction of
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VWO

007/ 044976 PCT/ US2006/ 040481 5th wash : water.
[0104] The application area was then wiped with a
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poL I T GabfitySHid Yo WEIHR 26Mlidigeied dosy) hidctonay dnd BY the skin and
radi oactivity to account for Mass bal ance for the

in the ygslipgselvents.[ 0105] The skin of the active diffusion

- area as well as the lateral skin were mnced into
pieces with a pair of sharp point dissecting_scissors
( STheruglidifypf dhejiesitveas chegked g’ytb«ahaﬁmg thegrdioaefi volycvhigh tsyfound

: . . f P H 1 .

in i gl TR DA B0 W0 A etveen

90%hd ail 0% false gpied doss)y descri bed, was neasured in the
totality or in weighed aliquots using a scintillating
liquid beta counter equi pped with dedicated software.

Resil§1hd] Cditugoml uat i on was performed for the standards
450. 5 |]"r|/5 m  picofl uor40TM, for the receptor fluid
&1.0 m /10 m Picofluor 40TH) and for an_ali %uot

[0118k act | y Telde 4t sbowsy thetioraplations §4, B4T-JiRoRo 0 St andiFag
[ ' ' .

pernieg Uy R SRl o ar hea PSERE PO on,

formhiatiohs B41, M2 48, d4H6) @8, 3M) DH the poabicARDrmwente appiche th bdloever
kground gf Lhe count is aut ti.cal ly cted from

than $38" BoRD et e il ot B i R By A LTSSV hit

statisftié@ﬂ@ significant (P > 0.05). However F49 permeated higher than F56 but the

difference between these two formulations were not statistically significant (P>0.05).

The mass balance data indicate variable levels of skin retention of testosterone.
Furthermore, this data also demonstrates that the total mass balance is in between 90 to
110% of the initial quantity of '“C Testosterone applied (Table 14). |

[0111] The flux of formulations F41, F42, 46, F49 and F50, albeit appearing to be
higher thaﬁ F56, the differences were not statistically significant (P > 0.05). The flux of
the all other formulations, were élthough appearing to be lower than control, the
differences among the formulations versus F56 were not statistically significant except
for F45 (P > 0.05).

[0112] From this study, it is clear that the rate and extent of permeation of

testosterone through human skin of all the test formulations were lower (or similar in
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Data anal ysis: [0109] The results were expressed in
guantities or in percentages of applied testosterone,

wo eaoi449m6 t he di fferent conpartnments. Applied PCT/US2006/040481
quantities of testosterone were determ ned fromthe
counting levels of diluted standards. Each result
represents the mean value of 6 experlnental
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finité AbéeS & ROAGinesr ﬁéhﬂéatioh%r&ﬁlé Svad Bﬁﬁ[&ﬁ%ﬂrﬁoﬁ off'tﬁécﬁ)hﬁﬁlaﬁ(fms
at ed val ues) The mean fl ux of

t t
whmleéa@éﬁcﬁ%%ltﬁe rsmwdhmadyaatm ﬂaxeraewerrbmsh@ 2si0dptime
d
poin wilised I \GRAE AR yAluck Wi i h BHBrdotiB oP Bhe”
progaéhgioni of Rk ikt thoseualivy) ke stends sfa&!mab 1I101 athievakinnhaad in

t he washi ng solvents. The validity of the test was.
expHRete dlage theiAlieivalies are arbstirigpiesntationinicempais theund
f ssanples (this sunmarization shoul d. be
bn%%ﬂ%%??@gﬂﬁ?fﬁ%ach test, between 90% and 110% of the
appl.i ed dose). Results and Concl usion [0110] Table 14
shows that fornulations F45, F47, F52, F53, F54 and
F55 perneate significantly |ower anmount of
testosterone than F56 (P < 0.001). For formulations
F4l1, 42, 43, 44, 46, 48, 50, 51 the perneated anmounts
appear to be lower than F56. However, the difference
bet ween these fornul ati ons and F56 were not '
statistically significant (P > 0.05). However F49
per meat ed hi gher than F56 but the difference between
these two formul ati ons were not statistically
significant (P>0.05). The nmass bal ance data indicate
variable levels of skin retention of testosterone.
Furthernore, this data al so denonstrates that the
total mass balance is in between 90 to 110% of the
initial quantity of 14C Testosterone applied (Table
14). [0111] The flux of fornmulations F41, F42, 46, F49
and F50, al beit appearing to be
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hi gher than F56,
statistically significant (P > 0.05).
wa@bkdo7ot4926 f or mul ati ons,
| ower than control,

t he

the di fferences were not
The fl ux of

t he

wer e al t hough appear i POT/US2006040481

di fferences anong the-

fornmul ati ons versus F56 were not statistically
significant except

for

F45

(P > 0.05).

[0112]

From

this study, it is clear that the rate and extent of
Table 1deMvsaBatuncoStudiest ost er one t hr ough human skin of all
~ the test fornulations were lower (or simlar in 27 WO
DONOR®I27044976 PCT/ US2006/ 040481 sone cases) than the
reference frar mul gt i onFamd‘ ndgne ok43 he test ¥or nul at i Ongse
gemnong Mg{mei 3B HMeén(_. ATERY [THEE T TTERIELO]Y S]blal mhlﬁ SD
%INWASH o SoLed PR AR T T okt Pl S A e
% INW ux_slit udies: :g = Q%:,Ild es” candlict nr‘fg'mrp \'/\grQ '6.’—§QF d92“0r¥ 1345
% LATERAL PR i 11d5 465214 [n827 cb WHerle “Bhel r&te || PAPt | P9t ef59 | 040
% CTRLSKINangui@-570f &1 |u$ed. | Du¥ tjo4d8ir | usiéng &80f | rda8e | 3.52 2.39
% PERMEATED (a 436ni [ 1.5eedr 3@er re@ds qn2po o 10.®» Was.gobl ad.03ed 587 5.05
%TOTATUST Of S315e TOT T R7R0TS ~ WITefeg o 0y i 1 [ our g7
CdAl LUl AUT 19 T D U uuy o Al T T IUI\ NCVCTC II\, \,OJ, L=, 8 = L
h ti oints were used to calculate the flux val ues
DONOWPHEi cpnn assu 'pti on of a linear prQgr essiaon of
flux_Hut i 8%ctudlityF& he dt ead§¥%t até wasFibt F56
achi evieMeinn | t Besg Meawper Fhent MeanHengRe t|hdeshUC $Rl yeMean | SD
% IN WASHe a |bet4ier s.mpriesemt pti.mn [t&7.980mabe [TTvess | 741 | 86.08 | 3.67
% LATEOL SR [009TTy 1T 640X | VRIS o128 W2 q0Th a7 |07 | 000
RS NS A iy P A I I LI AT N T W S O U
% PERMERIh an 3h \ehf? D306 | N-RagH? 72, Bal29.[g8380| 658113, 356 | 178
% TOTADS5, 46 (810735 92. 22 |39%68 P2. 01 |1B:985| % LATERAL| SK. .[197193
2.14 0.27 0.18 0.31 0.41 0.36 0.29 0.59"0.40 % CIRL
DONORKEOD 10. 57 4.50 6.38 5.27 4.18 1.14 5.80 2.28 3.52
2. 39 % PERMEATED 4. 8Psl. 53 [3- 4558]- 43 2. 70 15270 3180 Fs6
2055875705 o TOTA—89-42-9273-302—-65-—31P238
101._9d oY Mo 480 4 MErg CA [ M&n"""SD | Mean | SD
% IN WASH 79.64 | 561 | 8834 | 230 | 91.04 | 828 | 9551 | 4.07 | 86.08 | 3.67
% LATERAL SK. | 0.41 0.24 0.29 0.25 0.54 0.59 0.23 0.21 0.21 0.09 -
% CTRL SKIN 8.29 2.69 5.70 2.12 6.58 1.92 2.67 0.84 4,07 1.59
% PERMEATED | 9.47 2.14 5.69 1.72 | 6.73 2.28 2.22 0.40 7.56 1.78
% TOTAL 97.82 100.01 104.89 100.64 97.92
DONOR 8300
F53 F54 F55 F56
Mean SD Mean SD Mean SD Mean Sb
% IN WASH - 8533 4,58 87.39 437 90.02 2.64 86.08 3.67
% LATERAL SK. 0.20 0.08 0.35 0.33 0.09 0.05 0.21 0.09
% CTRL SKIN 9.14 2.93 5.88 3.69 437 3.29 4.07 1.59
% PERMEATED 4,61 0.62 433 0.68 433 0.68 7.56 1.78
% TOTAL 99.28 97.95 98.81 .97.92
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Mean SD Mean SD Mean SD Mean SD Mean SD | N WASH 95. 41
5.29 86.91 3.16 87.98 13.59 79.68 7.41 86.08 3.67

WO 2DERMI76K. 0.24 0.14 0.42 0.17 0.14 0.08 0. 2BCDUID06/040481
0.21 0.09 % CTRL SKIN 4.09 2.05 4.67 1.84 2.29 0.84
4.88 2.76 4.07 1.59 % PERVEATED 3.51 1.65 637 3.98
3.57 1.25 5.38 3.81 7.56 1.78 % TOTAL 103.25 98. 37

Exan%é'gﬁ? g%ov' P&Zsﬂ%@e %%ggégi%ggﬁ%eﬁ%&?%sgﬁéne Gel

FormiflafiénsSthpdudiBHahan. Sin 9y HPL.E Mé&hed. 51 4. 07 86. 08 3. 67
I6ATERAL SK. 0.41.0.24 0.29 0.25 0.54 0.59 0.23 0.21
.21 0.09 CTRL SKIN 8.29 2.69 5.70 2.12 6.58 1.92

Methpds7 0.84 4.07 1.59 % PERVEATED 9. 47 2.14 5.69 1.72

[011@ 73 2. AfmAndkiR H8ndn £6zch skih wié shpiéd B7US Tiddle &dd Cell
04. 89 100. 64 97.92 DONOR 8300 F53 F54 F55 F56 Mean

(Cmcmgamegﬁ)sﬁkmms Bippes arersivy iog ol oppssreegized it wassgorse ag

o 7 90 2.64 8 LATE

o 2o B s PO e e840 47
expelgmggt Wa sgc%ngedgoglt‘ﬂn R haatésgof SB%%% gheg%mg gﬁg%rﬁfoﬁﬁiy given
formglzation &190 \agxtpdarpt wm@dm@s@m @%%FS%%S@ n

Per.c Ex eri ment al ‘
mph"'fagg?%i?lgfl%tﬁgv aé@?ng%%ré?mﬁb&grg%%s rougthurmn Skin by
[0114{PLC Meréaaulvtibhe @Srm\[ll@ﬁdﬁls]wéﬂa pEapatsidiand s&pplmd byrSobery

skin was suppl.ied U S., Ti ssue _and CeV
Pharpgsawsiedlsaf provdpons W%b%d%?%éf& cgypl/gpreted progdngt
‘ form8 gﬁ sgeceived, it was stored at -80C until use. The
4 rage thickness of the dermatomed skin was 540 m
[Ollaach eY parspoetrStodies: Rmcmmumhsormloneiph’#mwwwedsl X

»quangltazwely%ftlpgumgnesk%? P aced o the Franz ¥y &l The skin was mounted

horizontally between the donor and receptor half. The surface area of the skin exposed to
the formulation in the donor chamber was 0.64 cm?, and the receptor volume was 5.0 mL.
Temperature was maintained at 37°C with the help of a double water circulation jacket
surrounding the lower part of the cell. This enabled the skin temperature to be maintained
at physiolo gicai level. The donor chamber was open on the top. |
[0117] The receptor compartment was filled with receptor fluid consisting of
phosphate buffered saline pH 7.4 (PBS) and propylene glycol (1:1). The skin was
mounted on the cells approximately 30 minutes before the application of the
formulations. Formulation (300 Ihg + 5% which contains 3000 pg of the drug based on
1% gel) was applied over the surface of the epidermuis gravimetrically. Samples of 0.3 ml
were collected periodically (0,1, 2, 4, 6, 8, 10, 22 and 24 h) and replaced with fresh
buffer.

[0118] Assay: Samples were analyzed for testosterone content using HPLC assay.

The conditions/details were as follows:
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formul ati on. Al so, each donor was tested for

perneation of 1% marketed gel (F56) in triplicate and
W@bdo7@atoa6 was normal i zed to this neasurenent. POWLLS3006/040481

Formul ati ons: Fornul ati ons were prepared and supplied

by Sol vay Pharmaceuticals. Formnul ati ons were blinded

except for control/mar ket ed product formula (F56).

[Q/fojoﬁL pansport Sk%gt P%aégae%ﬁi absor pt Ikloﬂ in

{-}"é‘B" S studied ?g

n‘gkh on the Fr ang 11 PICHE eHS

128 VOIERS 2 ont ‘af? betvveen t he donor and. receptor
hBlow rafhe surface & F%lﬁm@f the skin exposed to the

f Bivndategtiosn in t he23dm@r chanber was 0.64 cn2, and the
receptor volune was 5.0 nL. Tenperature was :
mai ntai ned at 37C with the hel p of a double water

esggtsrcul ation jacket surroundi ng the | ower part of the
erature to

011§ o7 Refr BRSO O g et RSP e isritaipaqunts

of te¥asterope ﬁem{batddeis ta@Pnctiod b¥ filne FLthe Ql@ﬁﬁbﬁrfoﬁ@lﬂﬁ@éﬁsmk table
was filled with receptor fluid consisting

- showisibe piraelatiyamelg @e@%ﬁaﬁd@ebﬁwtwomgépaﬂﬁ@dmr@wr forgiula
usin {h%%%ﬁ él é% Sk%gl%m AU es %an fﬂ&%ﬁs%s?&o#& § rﬁxl Lu]ea W,

ppr oxi mat ef ore the app on OF°t he

calcigiedrfibat the Bbpe bbthetinadn pomtidrBeXtheg ARG unilativ eCamidiiit Rdeased)
3000 of t he drwga based, on, 1%&” was applied over
 versysiimeplot ardexpressetbasd i @ark Shejies sm@@rp iesprepspd agg mgsiceafl flux

f. O, ected per, od 0,1, .2
of teff foyfadn sSSP S‘o EPuReet oG, whe Pgiatg pppp of
drug [p@ﬂﬂ&}edﬂtﬁﬁﬁtgh IR P& SHPER aftAal 96286 doRipatedSt s iRt ONBarketed
ontent using HPLC assay The conditions/details were

formylgtipn R PIesSer 943 1360 HiebiiopnireDpEheIGETE0BAb Somsiation was
com%&i doq%@ Hﬁ%%be mﬁﬁ&& R ehdd ﬁ)( Nlu ﬁfa:t&? Berlmegga %ci Hill'value

enonenex
and thokasnks are 3ﬁmﬁllecFin§Ithai B Ihenédnnpamsoxh)b‘f e&hém‘muimdn t338e

Resu 1191 Ref e to Tabl 15, the r
markgEH or it Bl WS astmatcier RSB NPR TFRe e NG g Hean
dlffefé%ﬁ%glt?ﬁ gﬁ?OSix_lyfﬁfé‘:rb?gkﬁ&eQ ko bé SBtidiRAILY Bgnidichit® R data for
for [
each formulation relative to marketed product formula shows the Ratio Flux and Ratio

CAR as well as the statistical conclusions.

Conclusions

[0120] Permeation of testosterone through the dermatomed human skin was
observed with all the formulations and permeation ranged from 1 to 7% with various
formulations.

[0121] Referring again to Table 15, it is shown that improved permeation relative
to marketed product formulation as determined by a comparison of cumulative amount of
drug permeated after 24 hrs and/or flux at statistically significant levels was observed for
Formulations F 48, F 49 and F 53.
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Table 15:

shows the cunul ative anount perneated relative to
control / mar ket ed product fornula using the sane human

wagkio/odner . The nean flux of testosterone perPERUSIN06/040481

was cal culated fromthe slope of the linear portion of
the CAR (Cunul ative anount rel eased) versus tinme plot
and expressed as pg/cn2/h. The results were expressed
as a ratio of flux. of test forrulation and Control

formulatjon (test/control) oyAt—of
drug perpedteg tlhr pugh the L Was
so dé&parled| wilt h{t hiat |of n ang
gxfregsepedse asrlagi @ (pest g
fioEnul|ag | o 'Was' | ‘conpar ed ct
fEpEnul{& for| its [cuful @tijve va| ug
dh8 tHe tesults clonpi-
k] ) H
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&!gnifi;_caéqeé I Ing | ANCEA.Z he. pz<
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| as thg statjisticpl |co orls
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ket ed| Eriofuc | EoruEdtE ya Z | 2
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2007/ 044976 PCT/ US2006/ 040481 anple 4: In vitro

fornmeatian. Remneationof mapietesrfornuls testasteTens: gob { W6.0FE) Gesls also carried
~out Elorrerﬂ}i'cl:a%si oF 4k H;%%Jl%j alﬁc&'aQaagvasS rll(ci)rpnalf%ec{_{%l‘ﬂ%s I\r/neéars?l?r%mlggtt. hods
[0123] * Formulations: Formulations were prepared and supplied by Solvay
Pharmaceuticals. Formulations were blinded except for control/marketed product
formula (F56).

[0124] Transport Studies: Percutaneous absorption in vitro Was studied
quantitatively with human skin placed on the Franz diffusion cell. The skin was mounted
horizontally between the donor and receptor half. The surface area of the skin exposed to
the formulation in the donor chamber was 0.64 cm?, and the receptor volume was 5.0 mL.
Temperature was maintained at 37°C with the help of a double water circulationjacket
surrounding the lower part of the cell. This enabled the skin temperature to be maintained
at physiological level. The donor chamber was open on the top.

[0125] The receptor compartment was ﬁlied with receptor fluid consisting of
phosphate buffered saline pH 7.4 (PBS) and propylene glycol (1:1). The skin was
mounted on the cells appfoximately 30 minutes before the application of the
formulations. Formulation (300 mg + 5% which contains 3000 ug of the drug based on
1% gel) was applied over the surface of the epidermis gravimetrically. Samples of 0.3 ml
were collected periodically (0, 1, 2, 4, 6, 8, 10, 22 and 24 h) and replaced with fresh
buffer.

[0126] Assay: Samples were analyzed for testosterone content using HPLC assay.

The conditions/details were as follows:

Mobile phase : Acetonitrile : Water (50 : 50)

Column : Cl18, 3¢, 150mm Phenomenex (Nucleosil)
Injection volume : 30 pul

Flow rate : 1 ml/min
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[0122] Human Skin: Human frozen skin was supplied by
U.S. Tissue and Cell (G ncinnati, OH. Skin was

wa bioppedt7over dry ice and once received; it WaBCHUS2006040481
at - 80C until use. The average thickness of the ‘
dermat onmed skin was about 700 m Each experinent was
carried out in replicates of six (n=6) using the sane
donor for any given formulation. Perneation of
mafRedetectionr nul a t és#FABrone gel (1% F56) was al so
carried out in replicates of six (n=6) and all data

Resyldss nlorrml ized to.this neasurenent. [0123]
rmul a t r ‘
012" Goi + RsP¥ipe OEDK Bl ARCTHRER IR SIS LR ess

cum@kciep tmbots oﬁmstmﬂefdma iploenh et dps adwnodtionfof timel far (hesifferent
formpl4i B RSO R BGisEevS UG SR P FEP AT RN
contpélﬁﬁﬁﬁ%fgﬁl Rfda‘ﬁct':ﬁ)ﬁﬁ&la A S QheAftinlan stRionlst. TTN@Sean flux of

orizontally between the donor and receptor
testdsedrone peimmeatod fvas ealeulated Glont the sloke af hirpidsardorison eifbe CAR

f |
(Comaiabt FOVRITHREARETRR R Dot 8 T arar S Heggn . The o3
was g?prg%ﬁed g4 rﬁ Sfi&txvﬂt{t&t tf&'ﬁ‘u}gfﬁ ol aﬁ& C%Pge%hﬁuiﬁﬁt)ﬁ ;test/control)

att on surrounding t ower part of the
The@@hiulatiVh Ia?o&mam&u‘g pérmested nhrbegtptha aklmper $@ chearea was also
mai nt ai_ ne at hy i.ol ogi.cal |evel
compaisdafp e Ko Forhsien s, ¥miead s PR lssT PR

Th ¥€§r ch%’xgmlﬁtfb [P4sE3d arefd| tH gk ﬁ@[‘k@ﬂeé tdlﬁltcﬂformula for its
© sio%]ate fferned sahlﬁ{}e pH 7.4 (PBS) and, propyl ene

currgdla_t,twe petnicatipn affhBus kalne mthe weAults are compilsd i Eplplg 16. The

o e o LA SRS g i
staté@%l’ s&ﬁlﬁbfanéeh%uf%m ohas edeqdifftféngal Withips: (apfpweredconsidered to

the surface of the epiderms gravinetrically. Sanples
be stetisticallyrpignifigant col | ected periodically (0, 1, 2, 4, 6,

8, 10, 22 and 24 h) and replaced with fresh buffer.

Con{c(?# 'ls Assay Sanpl es were anal yzed for testosterone
m using HPLC assay. The conditions/details, were

[0128] f ol | desmeaiisini dfdestosterene thyyeh s dermplomegausy an(sm was;

obs?%ffgg/ft]ﬁgﬂe %ﬁ%&ﬁgmulg% %Sa%Emgw : a@H%@ ?bé#'/“ﬁ% ﬁ?%‘%
[012@07/ 04 48R0 REPekine A8/ 104698t marketed product formulation as

determined by a comparison of cumulative amount of drug permeated after 24 hrs and/or

flux at statistically significant levels was observed for all test formulations F57, F58 and
F59.

[0130] Accordingly, utilizing the teachings of the present disclosure, a
hydroalcoholic gel comprising testosterone, isopropyl myristate, ethahol, water and a
sufficient amount of a thickening agent to give the gel a viscosity in excess of about 9000
cps can be prepared such that when is appﬁed to human skin mounted in a Franfz céll in
an amount of about 300 mg, after 24 hours the flux ratio is in excess of 1, or preferably in
excess of 1.5 where the flux ratio is the ratio of flux of testosterone expressed in amount

per unit area and per unit time which permeates the skin when the gel is so tested to the
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UV detection : 239 nm Results [0127] Referring to

FIGS. 7-9 and Tables 17-20, the results were expressed
W@3g0070wyné at i ve anmounts of testosterone pernmeaP@mUsR0&040481

function of tine for the different fornulations. Each

tabl e shows the cunul ati ve anount perneated rel ative

to control/ marketed product fornula using the same

fluR BFRR otk SheAPROR Perﬁf%ﬁ%e rkkm %f%n ) gﬁlt opLeron

per neated was ca from mwﬁ%°?9ﬁ@§?““ng

1 Wish tdststaybnd, B YBAR isdpTopyl Irx‘é}trist;ee amom/ﬂ \rnrrtg ;%hﬁwTh b5 % v/lv is so
s, ti.ne ot a expressed as c e result
e, Y3 5y icRhalic 5 Pat beiwesm § 1l FrcGvnsmaianihenvosn
0.6%n t 9 '
R @‘é’“&%.‘?’?ﬂﬂyﬁm o#ﬂ&ﬁﬁ*s% SR ol T TR 70 dh )
alcerd 9880 viym area was al so conpared with that of
mar ket ed formul ati on and expressed as a ratio
(test/control). Therefore, each formul ation was
conpared to the marketed product fornula for its
cunul ati ve perneation and flux value and the results
are conpiled in Table 16. The conparison of each
formulation to the marketed product fornula was
assessed for statistical significance using ANOVA ‘
Mean differences with p-< 0.05 were considered to be
statistically significant. Conclusions [0128]
Permeati on of testosterone through the dermatoned
human skin was observed with the three fornulations
and perneation was about 3% (CAR) [0129] | nproved
perneation relative to marketed product fornulation as
determ ned by a conparison of cunul ative anount of
drug perneated after 24 hrs and/or  flux at
statistically significant |evels was observed for .al
test fornmulations F57, F58 and F59. [0130] ‘
Accordingly, utilizing the teachings of the present
di scl osure, a hydroal coholic gel conprising :
testosterone, isopropyl nyristate, ethanol, water and
a sufficient amount of a thickening agent to give the
gel a viscosity in excess of about 9000 cps can. be
prepared such that when is applied to human skin
mounted in a Frantz cell in an anount of about 300
ng, after 24 hours the flux ratio is in excess of 1,
or preferably in excess of 1.5 where the flux ratio
is the ratio of flux of testosterone expressed in
anopunt per unit area and per unit tinme which
perneates the skin when the gel is so tested to the 34
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Table 16: Summary of Testosterone Skin Permeation Data at 24 hours from Test Formulations (F57, F58 and F59) and Control (FSG)
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so tested. The hydroal coholic gel has between 1.15
and 1.8% (W w) testosterone; between 0.6 and 1.2 %

(Ww) - i[sopropytTnyristate, and between about 72.0 and
78.0 %] (v W) aco‘hol 95% v/ v. 35 WD 2007/ 044976
P@T@USZ.%IS/OZLQABL '_é4wva~ tow, ri evr~ ~~44
 PECE:, [&@ NPYRA~E{~"' i c swQ>ees ~, w~ o0 t~1,
an%r"rg rya Caj, fiir 4t M r-g H fs o do wO a a~c
a2 Eo WD R007/ 044976 |PCT/ US2006/ 040481 .0 FTy OO O
%@thn D QO] MC~ N OOOOOMGHVL 'O
~0 £ X

22 2l |glglg

Sz g PV IR

&

v MR8

;g o o« Lo

]

]

=

o BEARIE

E [ BN o]

X,
o T 82
t32iz |g|5|g|8
TEEE - RIFIS|Y
“EAG

-]

g~

5&”

o % e {EIEI Y

< %IR8 8

22

=

o

)

e

& gl8(a|8

= =

E

&

o % *xX xR @K

-] N

< un &l

=

s el

£ 8GR B

£ 8 |=|m| =

36



LE

]
oD
-+
3 =
oS = -
o 20" V1 -
o0Og c e
20_- "
nos o)
50z0
oDy O
2000
o= O
os O00O0 o
os O00O0 5
ONONO I o
mNODO_O
.00~
>0
mo[v
O] Zc
OO%OQOnV
@) OzZo_ w
O oz -
@] !t Oo c
= O - O —
O-= n~c o =P
R $TT 6TTT 9L°0S 6v°TE 89°67 8L1 v6°S pe'S 0S°0L818¥ 00T
—~x0 _~lo0o®t 6v°TT 0T'8Y S8°0€ £8'67 6L1 L6°S L6'S LI"T0EV8Y 00°22
N 1 O N
= <3s0lo 59's LEE Se'81 bLTT BTal 89°0 87T 87T LO'TPTS8IT 0001
o0Z o109 LT 6v°1 969 9y €'y 970 88°0 88°0 00°€8T1L 008
1Og = >9850 0€°0 ST L670 96°0 90°0 610 61°0 L9TTSST 009
M M c <« 9o 010 0v"0 ST0 ST0 70°0 S0°0 S0°0 E8LETY 00°p
" A
o~ e ;OfT w@.o 0070 00°0 000 000 00°0 - 00°0 00°0 000 00°Z
o m °_lg O 000 00°0 000 000 000 000 000 000 " 000 00°1
0% 8 O 5 Z %00 00°0 000 00°0 000 000 000 00°0 00°0 00°0
OR+ <
1 3@ . | @) as | wobgumpy | (GM)umy | (wg)eroL | €0.0m00 | paAxdued | (wydi)ue) (Sunod L) | (o youyy,
W xnig ou0))

(9S.1) UONE[NULIO] [01)HOD) W0 B)E(] UONEOWLIdJ UDS SU0I)S0)SAY, LT IqBL




8¢

o
oL
-+
S s=
Z . .5
gg 7zo ©O
— M [ O >
—=8 5060
O<= -0 O -
~ 0 1 Z2 0O
" BcotToo
— (D) [¢D]
@ .~ O : z
ol moh T
'S owz "
zZ_50 A
08, .33°
O ~ 7 1.=0
) O & ©
62000
oaz-"=- .7
@) m LTS ‘~L =z,)"
OCooO0Z 102"
< o) .
— M <! < =
o o> #s Sp0S 99'671 86'78 €L Ly'y 68'¥1 68'71 00'7Z80¥T1 00'¥2
08P 5sl.Tas 66°0S 61611 8T'9L S0'TL w©y Wi Wyl 0S'€ELTTOZT 00'72
o¢ + ARSI 98'LT 9695 KoL 8TYE 90'2 989 989 €CTHVILS 00°0%
o8 -, il 6V'T1 b0'SE SEVT 85°€T Wi w w L9'T0ZE6E 00’8
Czzz | S & Sty 24! 01’6 L8'8 £5°0 LLY LL'T LY'LESLYT 00'9
w ZeC ST 6T1 €cy LLT 1Lz 91'0 50 S0 ECLYTSY 00'¥
o= w W c= - 380 €5°0 0c’t €8'0 18°0 S0°0 91°0 91'0 00'PLSET 002
O ~ = = . . . 3 . . > . - -
Oowaomwwg €L°0 810 1€°0 €0 20°0 90°0 90°0 0TILIS 00’1
S < m 0 b= g 00°0 00°0 - 00'0 00°0 00°0 00°0 00°0 00°0 00°0
= W ﬁ“\w u) a5 | wobgump | @GMwny | (us)EoL | 0,510 | BAXOHOD (nu/B1)ou0D @EM.M M&a (sayouny,

LS J- WODPNULIO] 352, W0 €18 UONEITLIDY IS JU0IS0ISAY, 18T AqEL




6¢

]
R
-+
=2
: 32w
R = ,
~Om{ oo
O Z2C -0 -
l o o O
Pesglz
oo © -
_ i~ Z G
3 o 3
W < .- C© =
S SERN RN
Oo an
—O<
oOK~ L
o . o0_ __2Z2
nO%~NOo
x 0O @)
580700 =
- —
oT 0 a0
a Wwida>> 9
°o” 1o
zozs" . 2z
1 0zs%02=
Z o =2 ¥ > 6€ 68°€1 86'9€T L9'L8 79'8L wy wst wst €8'89TETTT 00'vT
_T v faoss 08'IT 60°671 978 LTSL oLy 59'ST S9'ST 0S"ET6VOET 00°TT
1 — t = - -
“gR® LY eVl 5's9 98'Tp 16°6€ 6€'C 86'L 86°L 00°0T¥S99 00°01
L 59T 0 Zwu 66'01 68°S€ L6 971 yel L'y LYY LY'STLILE 00’8
v E—-o Jo S ¥E LT €0'TT 90°L 989 . 10 LET LE'T 00°9TEVET 00°9
o m o _8E1 €0'1 107 LS'T ST ST'0 050 05°0 €€'9661F 00’y
I~
> a2y Z$L1 €1 STY 08'0 08°0 50°0 91’0 910 08'LLEET 00'2
o1 5°9YCwo 00°0 00°0 00°0 00°0 00°0 00°0 00°0 00°0 00'
8= o
= W m H = a9 00°0 00°0 000 00°0 00°0 00°0 00°0 00°0 00°0
. SJUNO0Y Bale
= haﬁ”%uav as wobg-umy | @) um) | (ug) el | €0:2U00 paxouo) | (uuisn)oue) ® gs & ) | (saowny,

8sd-

WONE[NULIO 191, W0 BIB(] UONEIULIdY UD[S JU0IANS0ISAL, 61 SIqEL




or

o
oD
-+
=1
g
~. M = © Z
2782 o
- m ~ O
Oo - c
=43 =
Odoco xZ
©) N =
OcO o=
X oo
- o ~oOo=
—0oo m_.u o
O_OCo<x. —
O~ © m -
b o225
B O
coZ
1 O o . 0
_— =odN.—
' OEQT=
o°E8L2
P O=.L=z0
l s Ocz20=¢ts 8€°9¢ €951 S0°001 woe ere 8081 8081 €8°S9019+1 00°%T
o Z -« - = 809 $9°0¢ LYLET 86°L8 9¢°¢8 00°S L9°91 L9'91 00°EP69YEL 00°TT
w = R epor ol LY'¥9 9T’ IV 86'8€ peT 08'L 08'L £8'6V8679 00°01
N~
- =z M _S8P1 08°01 ev'ey €8°LT ST°LT £9°1 28] 148 €8'co16ch 00'8
s 0Z20 ., = M w's 1284 6L'EL 88 69°'8 %0 yL'1 yL1 €C'LTPOVT 00'9
. W% g g ot pEY v6'T 88'T o8' 110 LEO LEO L9°6V0D0E 00°p
) a
o o M o Mnb O ¥50 sT0 ¥S°0 se'0 Se0 00 L00 LOO L1019 00°C
— 0 W ol= 00°0- 000 00°0 00°0 00°0 00°0 00°0 00°0 00°0 00T
LL ﬂ_ m A__. o D.m W 00°0 00°0 00°0 00°0 00°0 00°0 00°0 00°0 000 00°0
= QuzaoEW) | oo | uobguwmp | @Gd)uwmd | (us)ior | £0,0U00 | HAXWO (u/Brl)ouo) @EMM M&ﬁ (sa)ouny,

i

6sA-

HopE[MULIOy 1S9, WO.J Be( UopeawLdg UPIS AU0I3)S0)SAY, 07 dAqEL




OOON-~er ~D~,,,~~M a~i OOkn 00 NO OOMO4
00 ,',{ NOO OOOO0O0 Ner OO r-1 OOH-, OO\O O

WOMDHOBG N ri C- Mrh y"i OOMOo00 ~ ~ oo,l\/P@,T/Uszoaﬁ/040481
COOOO- DONMOO C OKS~OOO|\/|[~ ~00~O
OO0OO- Nt - V. ON\pO O~OOOMC, ~ 00t
OOO"\+NHO nOM GI‘MO\/OMO"I|~MCI|.tf

Eann[ﬁ)e S GHY ﬂl ult81 8‘ Mg

Ad %%}“0% fo Al %% dﬂe&ge Vel ?594;{?95

50(]E)o[s XR?%%‘?PE ® Test ost er one After

Ob A%m nistration of 1.62% Hydro-Al coholic Gel at Dose
s of 1.25, 2.50, 3.75, 5.00, and 6.25 g in

[013#y pogon abad etdyBli@sthe single and multiple dose pharmacokinetics of
testosterone after administration of testosterone gel 1.62% at doses of 1.25 g (20.3 mg),
2.50 g (40.5 mg), 3.75 g (60.8 mg), 5.00 g (81.0 mg), and 6.25 g (101.3 mg). |
[0132] - To assess the dose proportionality and accumulation of testosterone over

the dose range 0f 1.25 g (20.3 mg) t6 6.25 g (101.1 mg) of testosterone gel 1.62%.

Methods

[0133] | Formulations: Formulations were prepared and supplied by Solvay
Pharmaceuticals. Formulations were blinded except for control/marketed product
formula. A

[0134] Design: A single center, open-label, randomized, éingle and multiple
'dose, parallel group study in hypogonadal male subjects. Subjects were randomized to
one of five treatment groups. Each grbup was to be composed of 12 subjects, for a total
of 60 subjects. |
[0135] Subjects who consented to participate in this study and met the
inclusion/exclusion criteria were randomized to one of the following treatment groups:

Table 21: Treatment Groups

Treatment Group Gel Dose (g) Testosterone Dose (mg)
A 1.25 ' 20.3
B 2.50 40.5
C 3.75 - 60.8
D 5.00 ' 81.0
E 6.25 : ©101.3
[0136] Each subject received single (Day 1) and multiple (Days 2-14) doses of

testosterone gel 1.62% over a 14-day treatment period. Study drug was applied topically ‘
once daily in the morning. The total duration of the study was 17 days, not including the
screening period. Subjects were confined to the clinic for the entire 17-day study period.

The following table lists the ingredients combined to yield the study formulation used.
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Obj ectives [0131] To determine the single and

mul ti pl e dose pharnacokinetics of testosterone after
w@ev7iuere at i on of testosterone gel 1.62% at dPSEESWNG6/040481

1.25 g (20.3 ng), 2.50 g (40.5 ng), 3.75 g (60.8 ny)

5.00 g (81.0 ng), and 6.25 g (101.3 ng). [0132] To

assess the dose proportionality and accunul ati on of

eSS o) 6y LS o Bear a9
Met hods [0133] Formul at i ons. EormH-at-oas—wer

11O Ve T

prepared and supplie lﬁ}/n hvay Phar maceut i aI S % wiw

CompgBeRfi ot i ons were bk .
e—orHaet C/\bcpl for—Tort Ul forar Kq[&d

Testqit@omet  for mul a. [ 0134¢tivembpanacentical pgredientn; o
AlcolBE@sYAPe)s  randoni zedabsitigincenhmbenul ti pl e dose.73.5

Tsopia ﬁ &ﬁgta L?gpil HGV IM Oé},ﬁg@errml e subjlects.1.00
> OO ZE€0— 0, 0Nt of {1 Ve Tredatl I’rentl 00

CarbgpollB$9. Each group wak!REKeRNgIgeREREHMRYT 10 g eey

01N Qdi@nhgilkideof 60 supNewtalizer 0135] Subj ects mho 7-00

Pmﬁ@gﬁg{é ed to partl Cl pag&vgﬂﬁ this study and net thd5s.9

-+ a T
*Eanivlends SO C907 SR TP Fmangey o7 L2, oo
Groups Treat nent Group Gel Dose (g) Testosterone Dose

(nmy) A 1.25 20. 50 40.5 .C 75 60.8 D 5.00
[013781.0 Elﬂ)]Q@S 15@5’351%@@9}’1“56’8?{1% ct received single

. [0134]52%/02@ ngertia Edrgggto Ovﬁ A8k lg@ec‘t§$817$ years of age, -

er a 14-day treat rrent er
inclust& Qe ttﬂalvmos‘&fiphe €d00 ng/dbak bgreening 8s mgasppe pthﬁ 6111%0&1

norni ng. The  total ti f.t
site ahsratpr pud e  dog i Tt BT BEEp SR Rke{L chusive.
confined, to the clinic for the entire 17 day ‘study
Proc@(%:egqlig Jgggss%!%h{sovm ng table lists the ingredients

th
[01321007/ 04DOREADTIEEIGOE) %65&%8%%%% %eélzgwaf ﬁ%&lgeg]‘%\pgny once
dallng the mo1('jmrt1gO on b%réjl FhUg¥e EoJ Sriplit/Tbn(WAY eiher the shoulder/upper

arm area or the abdomen. The study drug was applied in 1.25 g increments until the total

target dose was reached using maximum surface area possible.

[0140] - Twenty (20) minutes prior to the targeted time of dose application,
subjects showered and washed the application site with soap andAwaterv. Subjects were
not allowed to remain in the shower for longer than 10 minutes. The designated area for
gel application was thoroughly dried. ‘

[0141] Site personnel directly involved with the dosing procedures wore gloves
when handling the study gel. A fresh pair of gloves was used for each subject. Each
incremental gel dose of 1.25 g +/- 0.02 g was Welghed on a sheet of weighing paper on a
balance. Immediately after measuring the appropriate amount of gel, the weighing paper
with the measured gel dose was wiped directly onto the subject’s designated site of
application by the study personnel. The subject then rubbed the product into the skin of
the designated application site using his hand. This process was repeated until the total

target dose (1.25 g to 6.25 g) was reached.
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Component Function % w w Testosterone Active
phar maceutical ingredient 1.62 Al cohol (95%v/v)*
wa\b@onporon enhancer 73.5 |sopropyl nmnyri stat ePCT/US2006/040481
Absor ption enhancer 1.00 Carbopol 980 Thi ckeni ng
agent precursor 1.00 0.1N Sodi um hydroxi de
Neutralizer 7.00 Purified water Solvent 15.9 *
Equi val.ent to .abou . 1% ' W&e
(01421  or b e S oA pRBlte fnoRARod e SA0RN. dabh)
obtain%%fl%}ﬂ %Q&Pﬁ%'b{'e@ﬁfo@ etelAihatdn dtibtal @siobterdna, dibydrpissiosisone:
. e subjects 18-75 years of age, inclusive;, serum
and estiaticll at thesfoBewimgdime ROIS0 ng/ dL at screening as

measured by.th [iRi { t My 286 th
s’Ub}%@Zt‘g Rx%@l%esi’-%old% f’/gésé’ fdﬁégk&‘?g& ) ofﬁélzag?ss ‘kS/ 2,
- i nchigbotst imPopssidyplismtion on Asiseqemestudy d$3139] Dose

Adm ni'stration: Testosterone gel. 2% was ,appl i ed ‘
topiDzglll: predasse 0.504i 3. ﬁ,r&tlﬁelﬁﬁ%&ﬁg‘wfﬁp %4%1,- 14. The .

site of aiﬁpli ation was either the shoul der/upper arm
at e 2t RePEH8Sen. The st udy drug was applied in
1, Zﬁag d1|4pgfegg@,b§, unt, il 614705 13, ab, andXdeurdustiosss
reac usi ng maxi mum surface area possible. [0140]
Twenty (20) mnutes prior to the= targq%ted time of -
[0143dose ap{uanabysisoBeruns oijcertrationn oietad S Mz hed t he
_ _application site.wth s : i /MBI e
B R B L e A T e s L SR

] es. The designated area for gel application was
methotﬁ‘hfggg'ughl y dried. [0141] Site personnel directly

~involved with the dosing procedures wore gloves when
Critetia fioit Evajuatien st udy gel . A fresh pair of gloves was

sed f cAy S BRRCECCERR{bcal BemanRivratliged! ldwsagonf
-[0144ﬁ. 25 ggéyewobb%}%b\%ég We?g)ff};éco{i1 on a_sheet  of v,}/ei hi ngnd
deterrB@RBonsqincudinsPSih cesasuramenh) JORE pna R, SHERS? Pﬁgf_OPﬁ
appropri ate anmount of gel, the weighing paper wth
hemajordt MEaRTFRT el dose was wiped directiy onto the,

(01457 UD] ECIPLarAREoIIABAAE Fok tts plelimipy rapart, Dharmycalfactist udy
5Eersonnel. The subj ect t<he%l(r bbe ﬁ“}hﬁl RLO ct.qRt O
paranichars $kUR(@24), Chex fesi Gria e Tz?;bcllﬁg COR" e ST nd™hi s
._hapnd. Thi L@ Seritdohcdnb@tiond fof testosterone.

derive a0l SR 308 piEng HE8 2

g) was reached. 4%‘>/\D "
[01462]007/ 044 R dACTHHBRIBO Medaiptive statistics (n, mean, SD, CV, median,

geometric mean, minimum, maximum) and graphical representations.

Table 23: Subject Demographics (Mean (range))

Treatment Group N Age (years) BMI (kg/m"2) ‘
A(Q25g) 11 50 (27-69) . 30.4 (25.6-33.6)
- B(@2.50g) 11 50 (31-66) - 31.0 (25.9-36.1)
C@3.75g) 11 52 (38-65) | 29.3(21.8-35.3)
D(5.00g) 12 ‘ 55 (37-68) 29.6 (22.6-34.0)
E (6.25g) 11 48 (27-68) 30.2 (27.3-32.7)
‘All Groups 56 ' 51 (27-69) 30.1 (21.8-36.1)
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[0142] Pharmacoki netic Sanpling: Wol e bl ood sanpl es

(1 OL each) were obtained from each subject for
waledogomdon@t i on of total testosterone, PCT/US2006/040481

di hydr ot est osterone, and estradi ol at the foll ow ng

time points: Day -1:. predose, 0.5, 1, 2, 4, 6, 8, 10,

12, and 16 hours relative to the projected tine of

Talﬁsb4amh§ﬁgo@5heos2mﬂy&§gwgrﬁ study days; Day 1:

predose ‘10, 12, and 16 hours

(

ostd EUOUSE EUU:(:‘ 6—5;
Trfatingne ;' o vg” T oFileNo spaicion %ﬂx ‘E?fo o Black | Asian
1 LS QQIP‘ O-oncentrati al

ox. + i &

testostprond, di hydrot est ost er ohe, ands estrad ol \Q/ere 1
dagi erm ped usi ng val i datged LC- M5 N5 rreghodol ogy. o 0
Eriteria—for—Evatuation (Ot —pafetyVitat—t gns; “
ECG _physical edaninati rﬁn clini fal |ahdrat Qry 0
dd ermi hati®@ns ({i ncl udi rﬁg PSA neasur eneht), DRE ané 0
| BSS, safetM tectosteror@ and hematocrjt 0 0

o A cbdr s RSBt onl o e ek 109 [ 1.5

- (AUC(0-24) ; Cmax Cavg, Cmin, peak to trough
fluctuation, Trri " and Tmax) derived from both

: ing Testostarpry iesist ed serum concentrations

r test atistical me

oufg R oA B AR 300t

conﬁﬁﬁimgttm kypogamadahitatugonall sSEbjécilipiorad exsisaritb sildy drug. The
yresentations. Table 23: Subject Denographics (Mean

loca(l chpigah lpborpiery wed Ph@%‘ﬁﬁmﬁﬁcﬁﬁ%ﬁ pghgdalpeifar ﬂ(l%s FWE?UOHA

T LT

ng/d9fd tie2fiveBindtyidial dd3e(gboudd. Ghble D3 pBovi(&nhe Sc)reaﬁnﬁbaseline mean
6-34.0) E (6.25 g) 11 48 (27-68) 30.2 (27.3-32.7)
(fankf"sz@%ag?}ﬁ‘)‘%% oW} (27-69) 30.1 (21.8-36.1) 43 WO
2007/ 044976 PCT/ US2006/ 040481 Table 24:" Ethni city of

Tab1085: SR8 % Gedlthg Y@3tdsterone Baseline Values

Treatment Group N | Tesﬁ::;‘(ﬁ:l:igg/edm : Range
A 11 215 73-286
11 231 132-293
C 11 230 93-295
D 12 : 232 132-293
E 11 225 158-282
All 56 227 23-295
Testosterone Concentration-Time Data
[0148] The mean concentration-time profiles for observed testosterone on Day 1

and Day 14 are provided in FIGS. 10 and 11, respectively.
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Treatnment N White Not Hispanic or Wiite Hi spanic or
Group Latino Latino Black Asian A 11 550B 11560
W@20000476 5 1 0 D12 57 00 E 11 2 9 0 0 ACT/CRIIN@640481
56 22 (39.3% 32 (57.1%9 1(1.8% 1(1.8% Screening
Test ost-erone Basel i ne Values [01471 Al 'subjects at
screeni ng had testosterone concentr?ti |olns <b_300t ng/.dL,
nfirm tatus.of all subjects
O or £ o S BXROSRERTn G, Bebhiehiond ngeshie fipugpne

conreritatianoogeursé th alhtedtnents fesperosn el Bk Ot dRE,
se eval uati.on. .= Mean screeni ng baseline serumtotal

Tesl R G P G e FRRARACOREIFgRIc VT Bmromainder af3lf 24-hour
dosivg/iferfalr BhdE ofnitHeem!eEHjé:%'lg o5 a;%%ﬁ%?;a%]g%%%gntg 15)rovided

rovides the screening baseline ne _
sufficien teptasteropetnposiFall mc@sse IbeAnathive derlower estoTshed2bBadal
p N Mean Basel i ne Range

i | Tr t
ran 2@?98?%?@&%%@?%2? 359 qn giglf-m- 286 B 11 231 132-293
[0180]11 23QCEh3istsRbtestoRtetotie 73R 1s e 88served tirbuy sl r%Jtl?legrrrrléfg’)121ty of

| 56 227 23-295 Testosterone Concentra .
the %@aﬂl[@ﬂ%liramﬁ%unmm%m gertmultiplerdosingef fesobictar dedI.62%.

TheQRBSHAE R Yol I R A e

hourBo3i0skd IMifis RCRALSAGREMRADREle WESLARo BRS BEHHs ohe subject
a continuous increase in

- Day 1, i
‘ WhOtFI%EtaJég@Teg‘ﬁésto YRBRFRICERITE98 0f 4280} ngfdL iah6 hurs postdose.
[0151] eat MeReSerfiRE nSWRS RIG AL ﬁie%némtb%'ﬁlﬁs 8? ﬁtag(fi%bmonstratg

testosterone concentrations remain above the lower limit of the eugonadal range (>300

ng/dL) over the 24-hour dose interval for all five doses. An increase in testosterone
exposure was observed with increased dose over the 1.25 g to 6.25 g range, with the

exception of the second profile peak in Treatment D, 5.00 g.

Testosterone Pharmacokinetic Results

[0152] The pharmacokinetic results for observed and baseline adjusted
testosterone are provided in Table 26 below after subjects received a single dose of

1.62% testosterone gel on Day 1.
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Test ost erone concentrations then remai ned consi stent

over the remai nder of the 24-hour dosing interval.
w@amed4me t he mean concentration-tinme profil esPCHUB2006/040481

treatnments provided sufficient testosterone exposure

to increase |levels above the lower limt of the

eugonadal range (> 300 ng/dL) after a single dose on
Tate¥6d Siddld Poke Fﬁﬁﬁhﬂoﬁfﬂetiﬁ: %?Qﬁkfe'i'?ﬂﬁ' ﬁegi’ogte?ﬁﬂ\@fﬁsl 1.62% on
Da)ppserve t hroughout the majority o the 24-hour

concentration-tine profiles after nultiple dosing of

testosterone gel 1.62% The exception to this is

Paraﬁ'éeﬁgt M Patniént ~ Gl Do €stogterone rithmetic Mea ). wes
observegg,gt 6 gours p%ieglgg)e. i'sTrncrease’in the
mean profile was due to the resuttsofome—subject—
who had a reported testosterone goncesys&ddal ON N0f  493Qine Adjusted

AUGORAL at R NoUTS1poSTd0Seyq 1 0TS T RETEAE (175 TOWIt O 1934 (1005)
(gFv@ 11, she neapserofil esppn Daylé ﬁ@ﬂ@ﬁlﬁgratﬁ 3168-(1845)
testosterone congentrati ogss remain abgwecehneg | quer 3330 (1875)
limt of RPhe eugbp@dal ramsge (>30Q0 nggdi3i8®)verizt he 5329 (3296)
24-hour dbse int@fval forlohB| fivid dd$B3 (302 i ldreases73 (2602)
. Ln testosterone _exposure was observed with increased
e overgthe 1.;(5)9 to 6282% g rddge, WLt he I 81(42)
g ept | o&of theysecond p 0oé‘i | e p} ak i3(3) at meht D, gg(%)
5.00 g. TgstosteLgne Pharigcokinehic I%.; s [G1521 222((137))
The phar nmcoki negbL resulippsfor g ser\agpl(zg;%d bgsel i N€ 737 (108)
adjusted testosterone are provided in Tabl'e 26 bel ow

@bt er subjects reeeived aos ngl e idose wf (s0f. 62% 159 (57)
(ng/é9t ost erBone gel 2.6m Day 140.45 WO 12007/409448(56 9 234 (102)
PCT/ US2006/ 04048375 Tabl e @& Si ndglle Do8®(211) 10 305 (178)

Phar macol? neti c Pl ameter $1for Tddt osttdY @Rl Gell21. 629524 (200)
on Dayl Paranet®f Treat tBht Gel lbose 676@iDst erlbne 424 (210)

Arithmetic Mean ) Go (9) se ) bserved
Taglideli ne ‘ﬁdj ust eggDAUC( o-%’%. A :ELst %832*}'1 73%6 29
- (1465) 11 1934 (4405) (ngsh/dl) 1B 2. 9944045 119 9112 16(53.24)
(3354) 9 3168- (18#45) C 3.60% 60. 8111 874@-6#831)1010  16(3-24)
3330 (187) D 55.@0 81 12811933 (13188)2@22H43291£3296) 12 (6-24)
E 6.25 1.3 11 625137 (3004) 11 5573 (2602) Cauy A  12(8-24)
[a] medigm(rangedy 3 11 307 (61) 11 81(42)

[0153] Observed mean Cyy on Day 1 Wés in the eugonadal range of 300 — 1000
ng/dL for all dose levels. Mean AUC and C,y, generally increased over the 1.25 g to 6.25
g dose range, with similar Value_s for Treatments B and C, and Treatments D and E,
respectively. Mean Ciax increased with dose from 1.25 g to 5.00 g, then leveled off.
Median Tr.x for all groups, except 5.00 g, was 12 hours and ranged from 2 to 24 hours.
[0154] Observed Cpax values on Day 1 for 1.25 g, 2.50 g, and 3.75 g remained
below the upper limit of the eugonadal range (<1000 ng/dL). In treatment D, 5.00 g, one
subject had a Crax value of 1070 ng/dL. In treatment E, 6.25 g, one subject had a Cppay
value of 1020 ng/dL. All other Day 1 Cpey values were <1000 ng/dL in Treatment
groups D and E. '

[0155] Baseline adjusted mean AUC and C,y, parameter values increaséd with

dose over all five treatment levels. Baseline adjusted mean Cavg indicates endogehous
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(ng/dl) B 2.50 40.5 11 380 (140) 9 132 (77) C 3.75
60.8 11 363 (118) 10 139 (78) D 5.00 81 12 497 (133)

Wa2002829¢d37) E 6.25 101.3 11 464 (265) 11 230CT/LSBP6/040481
C,.,ax A 1.25 20.3 11 387 (80) 11 159 (57) (ng/dL) B
2.50 40.5 11 479 (161) 9 234 (102) .C 3.75 60.8 11 533
(211) 10 305 (178) D 5.00 81 12 698 (231) 12 424 -

testqs2@0ne cdncnt?hiohd icieatdd B8 8124 232 ﬂé/dﬂ;%@el(t%é(i)% {03, %Sa‘g dose
1.25 20.3 11 12(4-24) 11 12(4-24) 4.5

rangpafigr singlegiose @nlzus;ratwlco@testgste@negqlll @@8 24 10

8-24 12.12(6524
0158 75 ol q bl gt i Rindee %?da?@@aasehne
adjus@d 53}osthemy are grovidud iETeble@T Hakyw ﬂor\e@&)std@oﬁéﬂ@l 1 62% on Day
eugonadal range of 300 - 1000 ng/dL for all
14. | evel s. Mean AUC and Cavg generally incr eased over t he
1.25 g to 6.25 ¢ dose range, with simlar values for
Treatnments B and C, and Treatnents D and E,
Table2}eMultipleyDosk/PharGaeokin ethr Pasetktovs for Testosttroie Geld%62%
5.00 g, then leveled off. Median Trmax for all
Igifyo]g“p except 5.00 g, was 12 hours and ranged from 2

Pardnte? 4 Mufnsnt [Gilbekt  ORaeisiéRAle T8, Val UGSthibtidA%n {SD)
for 1.26rap 2.50(f, andpse @) g remained below the .

upper limt of the eugonadal range (<1000 ng/dL). Tn
treatment D, 5.00 g, one subjectN had Obsécnax Vvaw ue Bafeline Adjusted

AUCI®OZ0 ng/dL. In tr¥Patment 283 6.251h, orvel @abect9ohad ai49 (2909)
ety valBue of 1330 ng/ dI405AI | ofther PAY(4146Dmaxilval u@r4-(2628)
wer e <1O ng/dL3/T5n Tr eatﬁﬁént grlbupsllﬁzé%‘éo)E £0155;5346(3334)

‘Basel i ne dj ustegrrean A and Cf/g 6%&3}(255 646 (12002)

increased with #ose ove five tr At | del s, 10005 (4474)

dBasel i ne yadj ust edhsnean ngg |nd| ptes ;gngdogenous 46 131 (121)
4 8549

@D 2007/ @44976 3@5/ US200 048111 t est3 yone 1y 132(110)
concentrations izgereased gbgom 8110 234y @gj)dL qver thesieo)

1.25 g t® 6.25 g.abose ragge after simgl @hose g8 . 402 (500)
adm ni st Eati on of25t est ost@one gel 1. G284182) 9 T 413(197)
Conax A 1.25 203 11 464 (158) 9 293 (170)
. (ng/dL) B 2.50 40.5 11 506 (195) 11 266 (119)
C 3.75 60.8 11 750 (221) 11 523 (241)
D 5.00 - 81 8 1422 (1450) 8 1145 (1466)
E 6.25 101.3 10 1179 (520) 10 965 (527)
Toax[a] A 1.25 20.3 11 8(0-16) 9 4(0.5-16)
(h) B 2.50 40.5 11 4(0-16) 11 8.(0.5-24)
c 3.75 . 60.8 11 8(1-12) 11 1(1-12)
D 5.00 81 8 1.5(0.5-24) 8 1.5(0.5-24)
E 6.25 101.3 10 6 (0.5 - 24) 10 6(0.5 — 24)
Crin A 1.25 20.3 11 209 (91) 9 46 (77)
(ng/dl) B 2.50 40.5 11 263 (138) 11 29 (70)
C 3.75 60.8 11 310 (106) 11 89 (152)
D 5.00 81 8 414 (184) 8 154 (203)
E 6.25 101.3 10 351 (43) 10 102 (74)
Fluctuation A 1.25 20.3 11 81 (20) 9 271 (166)
B 2.50 40.5 11 66 (18) 11 262 (188)
C 3.75 - 60.8 11 97 (43) 11 252 (149)
D 5.00 81 8 129 (66) 8 355,(306)
E 6.25 101.3 9 117(32) © 9 201 (69)

[a] median (range).
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[01561 The nultiple dose [ [
_ phar macoki netic results f
Wogsergd and baseline adjusted testosterone are o
%nwDAaO d61| n Table 27 bel ow for testosterone geCT/ISBAGH40481
0 y 4. Table 27: Multiple Dose Pharmacokinetic
arameters for Testosterone CGel 1.62% on Day 14
Par anet er Treatnent Cel se Tes ost

[01swrsan (sm;sen@déééc(%aygs%‘é mx ) o el B TR e
e O
dose. S/the (s2g6&&k 169 Bgrétp,ahe8uliject (#2391} onbay ?4{46% §1¢ec 4§

D 5.00 8
a0t s550s o8 b Bk ) CAGE g Sef ghriglly &

fold 1§ge°;)t1]i%‘}nf %&ﬁ'ef %ul%éc%&%t:l tgﬁ?%fng gr):%tﬁlfilit %2214 0The szsg g§elevated

levelb #6s subjebt ﬁ@mBﬂ.ov&l 6When figyubgectd Z'a](ug% §>, ‘Ez’%e]ﬂ%% 2%8]1 © group
mesfnsapiti e ot T ufiulos byt i i g e

grouft 4 Sl fidm 242(7%%)41&8@%1%@6“%?2&)67110 Sing/dh o Co

respéctively( 328 tllesegeglsc{df,xgvgn valpeg; 2 Keli m%a %S%fé%)vaglues
overghqgltgegéselr%n%e(% %Q i048) %i fji%zl)fs(eﬁfsag) 0(1) 18? é 0. 5- 24%) 5C

[0158%23) 58 _obsévé@nféan CZ.,ﬁ})valuEs snpanedgboge the 1eyVer, 131112 Qf

cugdmlnyeeeo3 00T 0, i st a3 ey Sg ) S Q0 S04l %5 dose

1evef's (%bserv(ea%se)an @gvg%gr {1l sk levels ranged from 322 to 671 ng/dL and were in
the eugonadal testosterone range of 300 to 1000 ng/dL.
[0159] Observed Cppax values on Day 14 for the 1.25 g dose level remamed below

the upper limit of the eugonadal range (<1000 ng/dL). Tn the other dose groups, a total of
12 subjects had observed Cpax values above 1000ng/dL. At the 2. 50 dose level, one
subject had a Crax value of 1010 ng/dL. At the 3.75 dose level, one subject had a Crax
value of 1070 ng/dL. At the 5.00 g dose level, four subjects had Cax values >1000 ng/dL
ranging from 1050 to 4980 ng/dL. At the 6.25 dose level, six subjects had Crax values
>1000 ng/dL ranging from 1110 to 2080 ng/dL. These observations are based on the
bioanalytical results from the LC-MS/MS assay. These values were not identified during
the predose testosterone safety testing conducted at the clinical site.

[0160] Baseline adjusted mean Cayg values increased with dose across the entire
dose range. Baseline adjusted mean Cav indicates endogenous testosterone
concentrations increased from 131 to 413 ng/dL over the 1.25 g to 6. 25 g dose range after
fourteen days of multiple dose administration of testosterone gel 1.62%.

Conclusions

[0161] Based on the preliminary review of adverse event data, safety testosterone
and hematocrit laboratory measures, and application site evaluation, testosterone gel

1.62% was safe and well tolerated at dose levels ranging from 1.2510 6.25 g of gel (20.3
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D5.00 81 8 414 (184) 8 154 (203) E 6.25 101.3 10 351

(43) 10 102(74) |(:| uctuation A 1.25 20.3 11 81(20) 9
WQIW704086) B 2.50 40.5 11 66(18) 11 262 (188)PCIIUS208&040481

60.8 11 97(43) 11 252 (149) D 5.00 81 8 129 (66) 8

355. (306) E 6.25 101.3 9 117 (52) 9 201 (69) [a]

medi an (range). 47 WD 2007/ 044976 PCT/ US2006/ 040481

to 1101 57 ofChmtestarenk) AWGier Gy and Reh1EHBXoRABIBLE uéf@&ztges

reased across the dose range o

testos{ér%l%%?}é 624 C%tﬁloa%le&‘ﬁlﬁéansm fraay élzsrggtocﬁzs g\(ZOtB tohh)lﬂ 2B of

testo@tg;cggg ?I)lea!gan h\%hﬁas ﬁ%%gﬁaxﬁglln ag%a OOV gqu)@ Qfg gbtamefl.

[01 6%1;,/ dL and tlmaoghasgql@b levelssfsdi0l y ldy6.2 T BESEO YAd YEE3 WeY &
her than t he ot her subjects

tosto SRR IR Rty '3 aremlshincignea f Grivevelbersecosding o apw limit of

rmlab felesiod § S AL
e aﬁggggggghpggéﬁggbﬁfﬁﬁ?tth g%ﬂ”nnean % ggﬁ? ??Fﬁ

developmenpisiipdigtiedie, t he pharnacoklnetlc parameters for
the 5.00 g dose group are reduced from 1422 to 914

ng/ dL for Chax and 67.1 to 510 ng/dL fro Cavg
respectively. Using these revised nean val ues, a trend

[ . I the entire
o163 BTSRRI B s S g o
cited Gomeart arederebgtindorperated b?’ abiRfcd TR %ﬁje %%h\f Gs Etry'?lc}ll Pe\feerence

eugonadal range (>300ng/

were mgﬂnﬂmﬂ&r %{;ﬁqpﬁ@ﬁgqllyt ipdicged ® b 1n501©0ragad Bnafderits add $re set

tsih% ed mean Cavg for all dose |evels ranged
forthluf%fn&glzr% toﬁ%%l ng/ dL and were in the eugonadal

[0164] est ostHrearse of axdiyddei nﬁﬁ@n&dl’ va69arB @latld as [agﬂl%%matmns as
14 for the 1.2 dose

thoug AT e B i O Word on arippproRinay 2 doriadg) e
numefiddlgR1des HHG vﬁﬂé&’sl-r)angés@ Ldige %I}ﬁfs agf))ﬁ tlg{el,surg%sg\c;gprtegs y

of 12 subjects had obs rve val'u
mdw%b@ﬁhmee Jam statpd aParpOoxiostorisas e]hqughmlee ménijuerindiaskimfum

t..th .dose level,
eSO o A 09 e e S 8 L1
"appr@aﬁﬁtayy tﬂ dﬁehlls adher, {aibtioBYHRE bid B@l@wCEhQ %féﬁl Hl?% 5%{999
fron11050 to 4980 ng/dL. th
used tagglé‘eYeeﬁ}@P il the B3tBe resultmas Vahtes wuﬁnum&s ramg’b@O!As e

hereir, ?ffg%lglgse‘ gﬁeﬁrﬂ’ ]a%& Oaﬂp%)a%%%l}p’gwlgen ref rllgr?ge tooabgu%gr?ctai valie shall
ar

have their plain and ordinary meanings to a person of ordinary skill in the art to which the
particular subject matter is most closely related or the art relevant to the range or element
atissue. The amount of broadening from the strict numerical boundary depends upon
many factors. For example, some of the factors which may be considered include the
criticality of the element and/or the effect a given amount of variation will have onthe
performance of the claimed subject métter, as well as other considerations known to those
of skill in the art. As used herein, the use of differing amounts of signiﬁcant di-gits(for
different numerical values is not meant to limit how the use of the words “about” or
“approximately” will serve to broaden a particular numerical value. Thus, as a general

matter, “about” or “approximately’ > broaden the numerical value. Also, the disclosure of
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bi oanal ytical results fromthe LC M5/ M5 assay. These
val ues were not identified during the predose
W0 e@v0$4926 one safety testing conducted at the CT/HB2A6/040481
site. [0160] Baseline adjusted nean Cavg val ues
increased with dose across the entire dose range.
Basel i ne adj usted nean Cavg i ndi cates endogenous
rangos LREAEUOR o B gL WA NGB RRte DB B phifiuhirtand
maxibvoum velaes play thedfroatighing joff thedasge afftmiad tyt thausoof thé term “about”

or R PPuFh Tuf B RS Eaht et
servd £54 @RLBARBethdd @fﬁ?'&ﬁhg GiditidhAROO JhEH éép%fbs\#ﬂhﬁaifalégl:g/dﬁithin

application site evaluation, testosterone gel _
the rangs, weltss cmrwivelindicasedherciadansk eagh separase edlye tsanefirpeyated into

fro . 25 t .25 @ 0 el (20,3 A8 WD 2007/ 044976
the spieHhRaisf ga Gk oy ol e B bGP ot ot er one) . Af ter
- [0168] N9l e BBglofk phidke tHOEF eI B Thé peb@i ilfention’ is not meant to
testosterone gel 1.62% at dose |evels ranging from

limittheelaigns i agy pranger and.n9 qogclugion shopld be drapasheising dgsreiption or
oSO Sy SUEIEHAL ROEaor200 e 0

invetionS apflieg t@sathGind Bvery(cliim0 Thedisd 6f1ths phppsefthe invention” or ‘the
t est oster,gge respect.i v&]ly a.greater incidence of d
preseniipyeption; dias Beendisad sejelye 10 qr grgmugptical, gonygpicpes and not

' i bs gf thARRIARr i ate nmonitoring in
to ef hgggﬁg@g?ﬁﬁdgﬁﬁngevgﬁgmm i slﬁipndi cated. [0163(]1hAI I

[0166Fkf er enddernative ¢rublodigents of thealdimed invsatiemeare described berein,

. | L cations, d t it h [ . .
oo R Bk e PP s S ST 8 Encn
Of tiR8é&; Rrafigh@isf @ divetdsRd iehbbiintbntd Wil Roems pppdréataalkioge of

N ndi cated to be incorporated by reference and were set
ordirfagy siillim therast unenireading the faeaoing disglepuren bhegigengprs expect

skilléacg%j}%elnq Y& Lamg%b?%gg}? Q%rha\(i%hﬁ %@E@ﬁ&@%ﬁ@t&%wentors intend for the

X1 mat' oug ués were preceded by
clainidieinvartidn'tabe ptatticad dthqrpisexharadsedpycific8lynddsenibed herdie.
nyneri cal val yes in the various ranges specified i
Accqringlsa i sl o entioh s mogi At ik gty afotss of the
subj @k BEFY RBite BinGhS LIRS RRIMeFtS BRHérRite BBy dpphidle Ihe

m ni mum and maxi num values within the stated ranges
Moreuser; abp chmpinetieslefith wbeteedeneribpd elgraents ingpll possible variations

" - t ] n I . h - .' .
g EPEGRS RS e gl S BRSO B
otheSHBsEBaY @ntmdicha Basvatexesul ts as values within the

As used herein, the terns "about" a

[o1 63ﬁ28?2;<1t%t0é¢eylmckm@?drtbét@pw et daliosAta RIS Bgvﬁioa ghat can
be fo%@h Iby, or derived from, any of the data disclosed herein represent further
embodiments of the present disclosure and are included as part of the disclosure as
though they were explicitly set forth, This includes ranges that can be formed that do or
do not include a finite upper and/or lower boundary. Accordingly, a person of ordinary

skill in the art most closely related to a particular range, ratio or range of ratios will

appreciate that such values are unambiguously derivable from the data presented herein.
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have their plain and ordinary neanings to a person of
ordinary skill in the art to which the particular

waaeed7ératter is nost closely related or thePEr/US2006/040481

relevant to the range or elenment at issue. The anount
of broadening fromthe strict nunerical boundary
depends upon many factors. For exanple, sone of the
f-act ors, whi c 1,8 e lc naC eferents in the
[0168]; ¢ | cgl Seo ftﬁgaﬁ%rer&gl e%g%t an a&?o{rh%t h%mggﬁlgﬁ;t a given
contex® OPHN d@aom (e@béctuilyvin e dvateat ofithe elloviag Flemamestodte

h | d b h
MIRLCETE TR TN ST -
cleaﬂ)}] éo%%a ﬁEe%' c&h@it URR nQdihHsidegiibbd haveRikah He @brformed in any

I can for different nunerical val.ue |s
sultabIéQirdéfﬁmﬂHss bthefwm ndivatediheesingrotberviiseeclopshyrentragisied dYor

'a FOXI erve to t I r
context TBF paeg g A0 ol pubien &F gk GumafAdeiag, AL élﬁgbggt .
adatenistemetelyet |ﬁmm.vhmﬂmk: sontent
prefe’%ﬁl p%?@%‘?g}sﬁgﬁg?m?g{% 2007/ 044976 OZPCfT etﬁ 2006@030481

of the rdm@ssrel andidocenel @gses linitabenr ohis §eone fpeuage

NNCT TR

essent‘i)afl td ﬂfé pridtice vebewldimedinvengpr oxi mat el y. " Thus,
recitation of ranges of values herein are nerely

intended to serve as a shorthand nethod of referring
individually to each separate value falling within

t he range, unless otherw se indicated herein, and each
separate value is incorporated into the specification
as if it there individually recited herein. [0165] Use
of the phrase "the invention' or "the present
invention' is not.neant to |limt the clains in any
manner and no concl usi on shoul d be drawn that any
description or argunent associated with a particul ar
use of the phrase "the invention' or "the present

i nvention' applies to each and every claim The use of
the phrase "the invention' or "the present invention
has been used solely for linguistic or grammtica
conveni ence and not to effect a limtation of any
nature on any of the clains. [0166] Alternative

enbodi nents of the clained invention are descri bed
herein, including the best node known to the
inventors for carrying out the clained invention. O
these, variations of the disclosed enbodi ments w ||
becone apparent to those of ordinary skill in the art
upon readi ng the foregoing disclosure. The inventors
expect skilled artisans to enploy such variations as
appropriate, and the inventors intend for the _clained
invention to be practiced otherwi se than as
specifically described herein. Accordingly, the
claimed invention includes all nodifications and
equi val ents of the
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subject matter recited in the clains appended hereto
as permtted by applicable |aw. Mreover, any
wa@ oovhiomaaré on of the above-descri bed el enents i PCHIUB2006/040481

possi bl e variations thereof is enconpassed by the
cl ai med i nvention unless otherw se indicated herein or
ot herwi se clearly contradicted by context. [0167] It

Whatiis clatimdikisunder st ood that. any ranges, ratios and
ranges of ratios that.can be fornmed by, or derived
from any of the data discl osed herein represent

1. Ut ieeifod oFtReM SRIHoSoRMdi &

' i ncluded as part of the %lf]glcf)%s%r%gﬁggﬁ&%ﬁ% ﬁqhﬁg}gpsa&e
We e e)Pﬁ‘P\flélTlgla)hﬁé‘talqObP]ﬂmgelPha@lacntdioabwptmngmscotﬂmtsmg
can be fornmed that do or do not include a finite

upper qnd/orab}n?(vlefs (?%gg ty18 &g{vgsees ﬁyepé’[e person of

ordinary ski ated to a
parti-cular rahmg&lG V/atol aboay 1. zamgwgﬁ %ﬁipy@ﬁaywsdate

appreci.ate t h val ue re una uous

deri vabte f 6?7e? cﬁ%\ti‘éf‘%rgé ved Oﬁétaé? hol@gYe@bd from the
2007/ 044976 g@g%&@%laﬂag; use of the
terns "a" and s|m ar referents in

the contexta sofﬁouemt sHDuanfcasthlcker(iEgomt td giye the dohposition a
~context of the f.ol.low n % re to, be construed

to cover bot nsc??’rg'lgieﬁ&?fggf (I)t(gpﬁtﬁﬂdal unl ess

ot her wivse |na1t&gt ed herein or clearly contradi cted by

context. Al methods described herein can be perfornmed
: i B any ad@inistapnga thegpeutioally sffegtivecionr ebthe sempasition to an
area J%eﬁﬁloqtﬁg ;ég{srvvl se clearly contradicted by context.
use o ny and all exanples, or exenplary |anguage
( evigrein sfiertapalyingthe f:ennpefdt,loxpfoethe slah loY Jhepubjétd @t composition

.herelLn, |S|ntendedme tof illustrate the
providsatifient etopieEot s efour = Hod Frgm pRysEntgation of
testostérSﬂetcﬁ{He%eﬁ'&bBﬂez%%QQO@sf né t&to‘ste?drﬁg)er Moseh@gpouage  in

t he specification should be constr as 1 ndicating

a non-cl ai med el enent as essential to the practice
2. ﬂ)(\? methadafptedm; I yherdinthe compegition ogupriges aBout 67.0 % to about
o med. .S od of

74.0 FRUATEIR AN Secrel b e S EBfickBi of ssfipting Che
isoprophegls of: a. providing a hydroal cohol ic gel
phar maceuti cal conposition conprising: i. about 1.15
%to about 1.8 %(vv/vv) testosterone ii. about 0.6 %
3. t%@%tﬁ dlorzlathy(i
%to Oabouta %10 % vé)l\lzﬁlgo? %bm ﬁ&?ﬁ %glate){):ltlteldﬂfo?% about
1.25 % Iﬁw/w) testosterone.

4. The method of claim 1, wherein the composition Comprises about 1.22 % (w/w)
testosterone.
5. The method of claim 1, wherein the composition comprises about 1.30 % to about

1.45 % (w/w) testosterone.
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group consi sting of ethanol and isopropanol; iv. a
sufficient anmount of a thickening agent to give the
W@ Ip0%$4976 on a viscosity in excess of about 9PODUSEE/040481
and v. water; b. admnistering a therapeutically
ef fective dose of the conposition to an area of skin
of the subject; wherein after applying the conposition
6. t o THemstkbd oPélatnh i bl r pyi
S T ol ont F oar e LR tho ol s R ooB 4 G
testQ¥erORs-concent rati on of testosterone of between about
298 and 1043 'ng testosterone per dl serum 2. The
nmet hod of claim 1, wherein the conposition conprises
7. abdite hathd 86 dleinahGdicreid fhel ool 0 '
17 s(g)l e?t ed fromthe group consi sl{oi ng%gg&g?}%gﬁg?@;lﬁ%ﬂ 7 to about
19°8dB{BhiEsgpterone The met hod of claim 1, wherein the
conmposition conprises about 1.1 S %to about 1.25 %
(WMw) testosterone. 4. The nethod of claim1, wherein
8.t hdheomtiozd ofi ddaimecly Imre'rei@me&bﬁifibsiﬁog So¥pis¥s Whout 1.6%1% (wiw)
testotseSt osterone. 5. The nethod of claim1, wherein the
C ﬁ?}besiti on conprises about 1.30 %to about 1.45 %

(W w) testosterone. 52 WD 2007/ 044976

PCT/ US2006/ 040481 6. The nmethod of claim 1, wherein ‘
9.t hdhe srsiest afickrimdo mbeicetheabmpbsifior orfiprises Wb 0.6 % to about

‘ ... The method of claim1, wherein the

1. :
4%’3%@2‘?’%%%?‘8%%% s about 1.50 %to about 1.70 %

(Ww) testosterone 8. The nethod of claim1l1, wherein

thi conposi tion conprises about 1.62 % (w w) :
10. t edhoy@retiod pd clagm Irviervin the thickeniigxigentlis fovineddiyreottténing
rec@REMRH Al ' ut. Q, 6 %to about 1.4 %
PrEetW W %f bg t:{?l c {etfrlu?‘%“tgégi%ﬁ’{ l.nq%?"“f?FeO TRDg i cqmpgsition.

1, wherein the thickening agent is fornmed by conbining

11, @ TRIecyr or.f)olﬁ crylic acid with a neutralizer in
© ¢ heNGBGPe8 offlapmg 1 B Whereindhe Brgksaingiagent is nautralined Gebhmer

980.0f claim 10, wherein the thickening agent is :
neutralized Carboner

12. The method of claim 10, Whergin the thickening agent is neutralized Carbomer
940.

13. The method of claim 11 or 12, wherein the neutralizer is selected from the group
consisting of sodium hydroxide, ammonium hydroxide, potassium hydroxide, arginine,
aminomethyl propanol, tetrahydroxypropyl ethylenediamine, triethanolamine,
tromethamine, PEG-15 cocamine, diisopropanolamine, triisopropanolamine and

combinations thereof,

14. The method of claim 10, wherein the neutralizer is between about 6.5 % ‘and 7.5
% (w/w) 0.1N NaOH.
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980. 12. The nmethod of claim 10, wherein the
t hi ckening agent is neutralized Carbonmer 940. 13. The
woredoiogoos cl aim 11 or 12, wherein the neutral P@EUS1086/040481
selected fromthe group consisting of sodium
hydr oxi de, anmoni um hydr oxi de, potassi um hydr oxi de,
argi nine, am nonethyl propanol, tetrahydroxypropyl
15. et hplean@db@ B A8im 1 L Ritichh i :
cocam ne, dii sglgi g’pﬁ%ﬁg&@n@,ﬂl{b‘r@ ftﬁoégggggggéql%fﬁgggéﬁ)oo

cps §orsuAA3.080eps her eof . 14. The nethod of clai m 10,
wherein the neutralizer is between about 6.5 %and 7.5

% (Www 0.1 N NaOH. 53 WD 2007/ 044976
16. PCTTHS2606d 6848 1, Wiereid it 5iB]cdOkhsQf prétr @bt soAeleSloRterone
the conposition has a viscosity of about 13,080 cps
Con‘feé'tr%%n‘@s%@{a@@bo%égﬁ) ng@l. The net hod of claim1,
wherei n the subject has a pretreatnent serum
testosterone concentration |ess than about 300 ng/dl.

- 17. 17 Theheethed didaiaf 1,6higréth the sRBORIBn i EapaBIBRE $d1EdsaTY the
¢ tcgepabl of rlel eaﬁl ng the testosterone after applying
esigs Q‘Po*ﬁ?t?@m? Vg thocqmrosiin o dhe skinsoify wbjechet arateand damation

that deligdds AtirchRBhg 8G b8 Serfrafibl 8He?t5%t§1rqm§ %['e%@f han, abgy,300 ng

concentration Of testosterone grea an a
.per digerwser dl serum 18. The nmethod of claim 17, wherein
the serum concentration of testosterone is greater

t han about 300 ng per dl serumduring a tinme period

18. begihemidfighdadTaldimOL 75 whertiSthe AEuS] cREBARHDH bRt i
endi ng about 24 hours afte‘re ad.m'chi st rt%]tﬁl%gr?ﬁéfggte%m

sreatgs thradbent 200nawer 81 seppmdaring o tisnespariothbe gisningtabout®5 hours

fit ' LS Lntgi.ned hetween .about 400 and

? e‘lOSgﬁlﬁ{é&?&é{s osé glrngﬁogtezﬁhh “rssagfeaﬁﬁm%&#‘ﬂ& net hod of
claim 18, wherein the serumtestosterone concentration
i s, Maintai ned. between about 200 and 1800 ng o

19. 1 oI Sietiod ol clpim 1 vgieimihe sarumistosteions gorsnishtiguns 1

maitiBEEbSwath Muthoesh ' bout 300 and
5000 ng/dl. 22. The&n(gpﬁl§ge%§8t%§gi¥\ﬁ1&%1§Mer'ei n the

therapeutically effective dose is about 1.0 g to
20. ab?ﬂé mle%og otc a&mtllg,ewﬁgrgﬁlotﬁle tse':rgr?i testosterone concentration is

maintained between about 200 and 1800 ng testosterone per dl serum.

21. - The method of claim 1, wherein an obtained Cy,.x is between about 300 and 5000
ng/dl. '

22.  The method of claim 1, wherein the therapeutically effective dose is about 1.0 gto
about 10.0 g of the composition.

23. The method of claim 22, wherein the therapeutically effective dose is

administered daily.
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23. The nethod of claim 22, wherein the
therapeutically effective dose is admnistered daily.
WG200n1R007/ 044976 PCT/ US2006/ 040481 24. The PET/OSI06/040481
of claim1l, wherein the therapeutically effective dose
is-adm-ni stered once, twice, or three tines daily for
at | east about 7 days. 25. The nethod of claim1, .
whe a
24, ’ o%g ﬁtl}%!fﬁoﬂ(%%ﬂ S@%F@%Eh%rtg%%ﬁéﬁh@#ﬂgpﬁﬁ#ﬁb@ Bse ; s a adm1mstered
oncd, givicevarribree tigroe daidynfos at kastaboutt7 dayd5 %t o about 1.25 %
(W w) test osterone; b. about 67.0 %to about 74.0 %

(ww) ethanol; c. about 0.6 %to about 1.4 % (w w)
25, lsqmewyﬁodrwcuasmt Yiherdih 113 N94koaloRole §d pRARHAL %t
(w. w) carboner; e. aef)ut khg %atg %bo%t p7 5 bk V\ﬁ

comgoqwmﬁmnsaﬁale rcsultaxf@pmbm thwéolbrmngmgréfdlmtsret hod of

claim r Q ol i.c phar maceuti cal
conposn ?I egdﬁclgn% 7 géosut%{%g 9@’8’[{'\&%?“ 8ﬂ‘f‘n ni ng the

fol | awi algoutrﬁgm@mlt@am@tmo BlpRnL) ckhatd);% to about 1.45 %
(W w) testosterone; about 67.0 %to about 74.0 %

(W w)C- eBPRII6, Yedo ah%dt4 %, &7/ iseprepBUmyTistatens (w w)

|sopr p r 0 pto about 1.4 %
Cpcgﬂ?%lgqr?edr tg%ﬁo%l%A 6‘}/ca(f:h)gmgéut 7.5 % (wWw
0 1N d\laﬁbd)utérﬁd% tb hbowdci % (@rtw) OMBLNEOHZand The nmet hod
of . cl rréél V\,herel n t he hydroal coholic gel
phar c@ a4l WatsSnposi ti on conprises the result of
conmbining the followi ng ingredients: a. about 1.5 %to
about 1.7 % (ww) testosterone; b. about 67.0 %to
26. -abdbe nmipthod Ofcﬁ(aMIvl/) Wétmamhb hydl:oabbhmltc £l phamtacewivalit
about..0.6 %to

composhiclt pHact R Ri- e sEibi e g BRSBctapou
7.5 %, (o IQOBNtd\EQd,tlalB%é iwyagsbdtbrongl water. 28. A
nmet hqd of treating hypogonadismin a nale subj ect

ot SRIRyt 670 % (EHR .0 56 wiw) ethamot; <
c. about 0.6 % to about 1.4 % (w/w) isopropyl myristate;
d. about 0.6 % to about 1.4 % (w/w) carbomer;
€. about 6.5 % to about 7.5 % (w/w) 0.1N NaOH; and

f. additional water.

27.  The method of claim 1, wherein the hydroalcoholic gel pharmaceutical
composition comprises the result of combining the following ingredients:
about 1.5 % to about 1.7 % (w/w) testosterone;

about 67.0 % to about 74.0 % (w/w) ethanol;

about 0.6 % to about 1.4 % (w/w) isopropyl myristate;

about 0.6 % to about 1.4 % (w/w) carbomer;

about 6.5 % to about 7.5 % (w/w) 0.1N NaOH; and

additional water.

IS

o Ao

Hh

28. A method of treating hypogonadism in a male subject comprising the steps of:
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55 WD 2007/ 044976 PCT/ US2006/ 040481 a. providing a

hydr oal cohol i ¢ gel pharmaceutical conposition
wa@eopiouerag the result of conbining the fol | owr@mUS2006/040481

ingredients: i. about 1.40 %to about 1.80 % (W w) ‘

testosterone; ii. about 0.6 %to about.1.4 % (wWw)

i sopropyl nyristate; iii. about 67.0 %to about 74.0

cafbome o Vel o il phi AR et lbtins

the BRIHHT @mtbinivp theafdtbivingriagrediantes ; b. administering a
therapeutically effective dose of the corrp05| tion to

an ared of <RPY 140 Yorfe a1 % (Whe) testastamopey
appl yi ng; t he .conRPsHL Lect,

t he congOS|tF§n préJ? gghgd¥?q§?§k& ?&?& ygg%%é to
gi ve t heiisubjabeit &.(0%aodbse 17410 % gwienéthatol;on of

t est ost erone be en. abaut | nd. 1043 ng

t est ost éFone B%‘l‘tou‘%% rhAt 12‘&)"(%4@?%?%83& cl ai m 28,
wherei nyt he GRERGSS ¥ t‘a'&bbﬁt 2519 (/%4 BNRENLOHE Bfd

shoul der/ upper arm and/or abdonen area of the mal e
subj ect vi.30. addisiondtwader; of cl ai m 28,  wherein the
conposi ti.on SCOS abo 13. 00
 oodP93! yBhunEinga HeaRERl et dR odr B be cORpgREr B
arealoTekia@TERSdubjeR conpri ses about 1.62% (w w)
testosterone. 32. The nethod of claim 28, wherein the

t havhgpan efterapplying the compesitieisie theskip @ﬁthefulzlsctgthetcemposmon

proVi R herRid i Herd iR EERAS Ltk P by sbity Sl of
testadedroneasfbetberntabo@(P98 and 1043 ap tastostbohe pendl sefum.
test osterone to the skin. 34. The net hod of cI ai m 33,

ei n t@? (ﬁ %f[ er aﬁe%ce%hé 68%;,8% |@1¥€S a 1mstered to the

shmﬁ’@/ &Oﬁﬁfﬁﬂlﬂﬂ'&%dmﬁgn ar&‘@f!ﬁ@tiﬁ@éjsﬁec@' ai m 33, wherein

erapeutically effective dose |s adm ni st er ed
once daily for at |east 14 days.

30. The method of claim 28, wherein the composition has a viscosity between about

13,000 cps and 33,000 cps.

31.  The method of claim 28, wherein the composition comprises about 1.62% (w/w)

testosterone.

32. The method of claim 28, wherein the therapeutically effective dose is about 1.25 g
to about 6.25 g of the composition.

33.  The method of claim 32, wherein the therapeutically effective dose delivers about

20.3 mg to about 101.1 mg of testosterone to the skin.

34.  The method of claim 33, wherein the therapeutically effective dose is

administered daily.
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36. A hydroal coholic gel for the transdermal delivery
of testosterone to a person conprising: a.

WO e@vo$t9e6 one; b. isopropyl nyristate; c. etheeDUS20d6/040481

35.

admipisissadeanse daily

36.

37.

38.

39.

40.

water; and e. a sufficient anmount of a thickening
agent to give the gel a viscosity in excess of about
9000 cps; in anmounts such that said gel, when applied
t 0 THHMBthSH bPc anount
of . about 300 nlgﬂ‘gé Sk byl ed oAbt
orshkeastild degs.d CAR ratio is the ratio of
cunmul ative testosterone which perneates said skin
when said gel is so tested to the cumul ative

t esA bgd@aleoBolic/dbl €3 tREK AR ybeR

hydr ogl cohol i CCV%U}EI of si ma%lgﬁ:al Sa/{ﬂ?c%om tyStgsotﬁr'pc))Pe toa%erion
wt Q%@é@t”@sterone 0.5 wt % isopropyl nyristate and
72.5 gﬁtt 95%v/v is so tested. 37. The
hydroal co% IC gel of claim 36, wherein the CAR ratio
IS i nbexsgsapydinytistate; 38. The hydroal coholic gel of
claim37, wherein the CARratio is in excess of 2.

39. The eftﬂi’t‘;}f’]oal coholic gel of claim36, wherein: a.
the agowh l.ogmfbest osterone is between about 1.15 % and
1.8 % (wWw) t he anmount of isopropyl nyristate is
bet wewn asbifigierd adohtafd thicRerfthg §gento; giodtheGel & ’Gi%cosﬂgr
anmount of eth bet ween about 67.0 % and 74.0 %
(W W) . %&F%@qoc“é’ﬁol ic gel for the transder mal

delin Mﬁbmlt@E dh&ﬁztt%ﬁffd
test oster onue 57 WO 2607/%%%%%@%%% L%%%%%%T q%rantz
i s6p Bp3n amw of ahout 300 meg; pramisles after. 24 tBies 3 CARdraﬁo 1Iaexcess

,S u%ﬂ GrreRin ?ﬂ? @AR Qiods ! Ir Ken QIR A e Sut I01\1/eew

a VI scosi
penneates said skm When said gel is so tested to the cumulative testosterone

which permeates skin when a hydroalcohohc gel of similar viscosity comprising 1

wt % testosterone, 0.5 wt % isopropyl mynstate and 72.5 wt % ethanol 95% v/v is
so tested.

The hydroalcoholic gel of claim 36, wherein the CAR ratio is in excess of 1.1.
The hydroalcoholic gel of claim 37, wherein the CAR ratio is in excess of 2.

The hydroalcoholic gel of claim 36, wherein:
a. the amount of testosterone is between about 1.15 % and 1.8 % (wiw);
b. the amount of isopropyl myristate is between about 0.6 % and 1.2 %
(W/W)i; and

c. the amount of ethanol is between about 67.0 % and 74.0 % (w/w).

A hydroalcoholic gel for the transdermal delivery of testbsterone to a person
comprising: .

a. testosterone;
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excess of about 9000 cps; in anmobunts such that said
gel, when applied to human skin nounted in a Frantz

wa@edor/ou4y7@n anmount of about 300 ng, provides aPCBEUSDA6/040481

41.

90dgiermpae

hours a flux ratio in excess of 1 wherein said flux
ratio is the ratio of flux of testosterone expressed
i n anount per unit area and per unit tinme which

per mgat fsggf ?es kfewhen said. gel is so tested to

the fl ux ost ef one whi ch perneat es said. skin
when @ ht}ldmial coholic gel of simlar viscosity

conpr SI n % testosterone, 0.5 wt % i sopropyl
nyri 72.5 wt % ethanol 95%v/v is so tested

wher g, n aEﬁ‘EicfehtJ%mblﬁlt ofl Eﬂﬁéltv\l%nﬁé&gageﬂt BT BB EES xki¥cos1ty in
|

plotting the testosterone perneates Said skin
ver sus @X%%ﬁ?@oﬂwﬁoﬁ@m he sl ope of the linear portion

f.t d l.C f
oy A At sid 0, B BRPEAR g St Glon pgen
hy eslDial @dﬁﬁduh%%ou@jomﬁlg prodides afe R@ihdurse flibxQtia i Eess

~of test osterone is between about 1.15 %and 1.8 %

(wpinh whersin et avatinds e ratioph By ef teesterone expressed in amount

e R s AR et ncelty Wig B en sfiogy

(wiesied to thi3.fluk diyebtastdraehwhick pg@teatessaidtskint whensalieydredlcoholic

del i,v estosterone to a person ¢ ri sing: a.
© ort ST B s SR R B W R Eon P it RodiBiron
Vein§Fistaf SadE72. §‘w$ 95 Eth&hd?059AHR Yo REte@ whblehk@BIRG i s
agent todgl ve the gel a viscosity in excess of about

@@W@@@Wy plottdizaheETiosSrme 6y iodoagmeates said skin
a to the skin

o PRl Elh bR BAUSHER me HRER R Pl S e ey omee
in serum concentration of test osterone t han the
apphe bydrodeoholic tghkofdaim 40youheteinthedluxydtio &l ia @kedss of 6/
of simlar viscosity. conprising 1 w % testosterone,
0.5 wt % isopropyl nyristate, and 72.5 wt % et hanol

42. 95¥h¢hydroalcoholic gel of claim 40, wherein:

43.

a. the amount of testosterone is between about 1.15 % and 1.8 % (w/w);
b. the amount of isopropyl myristate is between about 0.6 % and 1.2 %
(w/w); and '

c. the amount of ethanol is between about 67.0 % and 74.0 % (w/w).

A hydroalcoholic gel for the transdermal delivery of testosterone to a person
comprising:

a. testosterone;

b." isopropyl myristate;

c. ethanol;

d. water; and A

e. asufficient amount of a thickening agent to give the gel a viscosity in

excess of about 9000 cps;
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44. The hydroal coholic gel of claim43, wherein: a.
t he anpbunt of testosterone is between about 1.0 % and

wWQ2@78847% W) ; b. the amount of isopropyl nyriBCHUS206040481

bet ween about 0.5 %and 2.0 % (ww; and c. the
amount of ethanol is between about 67.0 % and 74.0 %

ww. 59
( ix/) amounts such that said gel, when applied to the skin of a person, causes a

significantly greater increase in serum concentration of testosterone than the
application of the same amount of a hydroalcoholic gel of similar viscosity.
comprising 1 wt % testosterone, 0.5 wt % isopropyl myristate, and 72.5 wt %
ethanol 95% v/v.

44.  The hydroalcoholic gel of claim 43, wherein: .
* a. the amount of testosterone is between about 1.0 % and 2.0 Yo (w/w);
b. the amount of isopropyl myristate is between about 0.5 % and 2.0 %
(w/w); and ' |
c. the amount of ethanol is between about 67.0 % and 74.0 % (wiw).
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