23 Novenber 2006 WO 03/101539 PCT/ EP03/50192 SELF- ADM NI STERED
CONTRACEPTI VE | NJECTION OF OLY SOLUTION ' FI'ELD OF THE R3INohEmbe¢ Z006he
subj ect invention concerns the field of (male and fenal e) ‘cont raceptl on and
(mal e e) hornone repl acenent therapy (HR'I")

Contracy&g?s\ilg%t hods for nen and wonen are inportant de de
reproductive -health. However, no effective and efficient nethods of nale
contraception are as of yet. 15 available. Mle contraceptl on seeks to-
suppr ess ssprenmnngmscmmbm:@hmmermmpprcestssewrm 1t he. gonadot ropins

| ut ei ni zi ng hormone (LH) and follicle-stinmulating hornmone . (FSH)™ This
results 'F‘!&lﬂ@?ﬁ@!‘é&'!méﬂﬂb pfratesticular testosterone and cessation of 20
sper mat ogenesi s m ni stration of progestagen results in a dose dependent
suppre€ssion of pituitary gonadotrophins and consequently,, a decrease in.

exogenoust B HPEHGRarCon Sar Py e dis e dpahand ) SurRaon g etle - -

testosterﬂnﬁehmﬁ}hoﬁmoﬁg}eplb@mme Y (H maj e HRT can be acconpli shed,

f?resultlng in replacenent of testosterone by an exogenous: andr ogen nhlch is

..safer on the prostate than endogenous t est osterone.” The use of
progestoggﬂ r wth androgens for use as mal e contraceptlves is 30
- Known (Guerl n an ol | et (1988), International Journal of -Androl ogy 11,

- 187- 199) . However the use .of specific esters of etonogestrel for male

, 'contracep&r on and H has not peen su%?ested 23 Novenber 2006 ,
ontracept:ve et ods or:men and women ar mportant f'or worldwrde reproductrve L

heanh

However no effectwe and eff' clent methods of ma]e contraceptlon are as of yet. .

‘15' ‘avadable o

- Male eontraceptron seeks to. suppress sPennatogenesrs through the suppressron of the
i gonadotropms !utemlzmg horriione (LH) and follicle- strmu]atmg hormone (FSH)
'Th:s resuIts ina depletlon of mtratestlcular testosterone and cessatlon of

- 20 spe1 matogenesrs

- Admrmstratron of progestagen results in a: dose dependent suppresszon of pltmtary

gonadotrophms and consequently, a decrease in, testosterone Ievels and a reversnblef_ o

f".‘"'mhlb:tron of‘ spermatogenesrs “An exogenous androgen is requrred to compensate for
| 25 ;'_'the redueed testosterone levels In the- same way,. male HRT can be accompllshed BN
o lesultmg in replacement of testosterone by an exogenous androgen which is safer on )

|  the prostate than endogenous testosterone :

e e :The use-of progestogens together with androgens for use as maie contracepnves is”
30 known (Guenn and Rollet ( !988) lnternatlonal Journal of' Andrology 11, 187 199)

o However, the use of specrt‘ ¢ esters of etonogestrel for- male contraceptlon and HRT

N _has not heen snggested




el e and A8

WO 03/ 101539 PCT/ EP03/50192 I n addition, the use of progestogens together
with estrogens for use in female contraception is knowd3 Nweriaarsd006J. H. H.
Thijssen, Tj.B. van Wnersma G ei danus, "Pharmakol ogi e der Hornone", Georg

Thi ene WefdsAphssoot Uttgart, 1986). S5 Progestagens are "ij&ﬁﬂp}br@?ﬁd for femal e
contracepéllo i n, canptraception, fhe conbination

da..andlnf?male HRT. | tion, |

pr ogest agef wiep.dhetes a‘i"g‘?:%‘?ﬁei’%@g‘fﬁ‘?r\)’é eé?%g_ﬁ ress emlgel y used. .

Admi ni st r @nkr@dp@én B WESWR(M OTHISR A ONTRIRSA], TEBI Vinaw herhied GRida8hd ects: it

bl ocks ovulation, it interferes with phasic devel opnent of the endonetrium

whi ch  dedihamrakelogissler Hamanct, Gieora iBhierse Vearlag, Sipttaart.d98&n, and it causes the
cervical nucus to 10 becone so viscous that it hinders sperm penetration.

Most o - =0l | 'S i e _l-.ast ioned effect only.
Femal g,r H%ﬁgééggg?“ﬁgaﬁi é{dgfgudﬁi%q téog 5%%’%%”@%@8@%%%‘@” g%"t’arl%gg‘ﬁ{ fl'i')r t he treatnent
of peri- antagptényarepMbRatiorcaoRdstige-sstiohed orhll deatig@ptiva gidthd mastyness), and
for prevention of 15 .synptops of long-termestrogen deficiency. The latter
i ncl ude’ o@ldéldﬁ'é%éidg‘,'“'i?’@ﬂ%_afﬁpchﬁtc@?‘yméﬁ%‘éﬁ%? in g oeher pBeffactiebnt i nence, and
possi bl y ghge Bgﬂgétﬁtﬁf, Wifterforéd @ﬁ?ﬁ}lﬁsﬁ'ﬁgvel&;ﬁﬁéﬁf SEhRLndHMGRIm whicr awback of

| ong-term uno estrogen admnistration Is the associated increase in
endonet r i dearepses thefcbarat f@rspcaskifdhimplantation) andiit causey dasavichienudus ko of

-endoinetrial cancer. For. that reason .0 t agens,are co-adm nistered in
g 1tor heBtms 8 ious BRl: bl SRR Rl S RO 8RRt R or of 1 ferati ve
activity @0Orepdmiaithd Rit mepHbAdAIfetiOn®Nd t 0 i nduce secretory conversion.
However, the use of specific esters of etonogestrel for female

contraception, female HRT and treatment/prevention of gynaecol ogi cal
di sor der sFerade MRT isyawed 2t syppigioadl endrgemtive egrager fogithedraatmedit gtpess ur es of a

esu t 1 ARebiERRahAE R R ol Rl s g ofros T

I nporitsantsymgminrof iongaeni sstrogdt deficiehde ThavattrdndludEoeboperosis,icanagyeven t he
best contraceptives are wthout effect. 30 There is therefore a need for a
ﬁgﬁ%&%ﬁl{og%@blpp%mw&pdﬂopqlblha@gA&zhﬁin@ﬁYs.dlsease.and...,,... e e

colorectal cancer. A drawback of long-term unopposed estrogen administration is the

associated increase in endometrium proliferation, which in turn may increase the risk |

of endometrial cancer. For that reason, progestagens are co-administered in Iong-tenh
20 regimes, because of their ability to reduce the proliferative activity of endometrial

epithelium and to induce secretory conversion.

However, the use of specific esters of etonogestrel for female contraception, female

- HRT and treatment/prevention of gynaecological disorders has not been suggested.

25 _
‘There are also no disclosures of a male or female contraceptive/HRT solution for self-
ihjection which would result in high compliance levels. Compliance is probably the
~most important factor in contréceptive use; without good compliance even the best
contraceptives are without effect.
30

There is therefore a need for a male and female contfaceptive which will have a high

compliance rate in male and female subjects undergoing contraception.




conpliance rate in nmale and femal e subjects undergoing contraception. 2 23
Novenber 2006 Hi gh conpliance depends on infrequent, pa8ogember 2006

admi ni stration w thout side effects and wi thout |ocal site reactions.
SUMVARY T . I ln ct of, th resent . i.nvention, there is
provi ded é%h Jc_glﬁp %}Mséglf\‘%)te%r? nfl%feﬂ}le%jig’gﬁe(s)snad om%aggnu‘ﬁljﬁé)él{ Sl%eo%%‘r:tfs%rf ng a first
conponentwithpiiileshl sits reacticomg- act i ng ester of a progestogen, and a second
conponent, which is an ester with a fatty chain length of C6 to Cl2 of

7- al pha- smaimilry OF N poestrInene, whereby the progestogen ester and the
androgen- ester are dissalved in ethyl undecanoate. |In another aspect of

the presdhit 3Sperbpfithopresentiayeations thereds Mraddedan oi e splgiqndersniggionéea  a i ni -

needl e d@&ﬁj&@cdﬂ[pri@in?ﬁ @irst Edlﬂl}ﬂﬂerﬁ,uﬁﬁdhtiﬁm%ﬁg@ctﬁlé%&t&gﬁ a pﬁ%ﬁi@égjeﬁ,iaﬁgal €ss than 1
mlliliter of an oily ,qiol ution for injection to a subject conprising a
first coffOREsAmPoRgH whishds ap esighpyitlng fafth ghagslergth ofdf6 18 YR 9 &alPbgen, and a
second CaFReNENfiorteWbit€ibnd, F#hébbyQBd |Rbgdéolidh dtef Adlide MPREh dsRPgEh of C6 to Cl2
of 7-al pha- me'hggflfﬂ@a 9- nort est ost erone, whereby the progestogen ester and

the andr Gjeve undegangptesol ved in arachis oil or ethyl undecanoate.
Di scl osed herein is a pharmaceutical fornmulation in the formof an oily
sol ut i onIif awthergspest ¢fohe presentaneutignethtred¢ompyidai ngedle-bssdavize,ephinivel y and/ or

-t her apeut.LGal 1.y effect i -.actin o) ogen and a
cont racoBtS e Sirg PR R R oot SR RS BRI PHRAT” 2t g
andr ogensditgsdinigicction tea suhzetranpiringaiiktycompaept avbick isai Ibyg-aveidg esrarwher ei n t he

| nj ecti o | 5oAdal Shel R Yob DR UNIARE  Los|Epuidd Buneedl esbess device.
a mini-needl e devite or a pre-rri1ed subcutaneods syringecand wherein the
i nj ect abC&2 ¢fi-alpha-rodthytlH 8-ns¢stosicone, ivdietebp the ptdgestogen ritdrland the endroddh scl osed

further LN HS8 i 0ifor BRE; ?]g [ progest ogen and a | ong-acting
androgen&?gé?}sesrhcljéf@‘é%-ll n %. p%a?rr(?ageu |%:ag%g§7 acceptable oily nediumfor the
manuf acture of an injectable pharmaceutical fornulation for male:

cont r acePtSFiPdRAEIndt hplareaceyicaldpstption indhmform of e &ly sajutien fopinjredM e- | ess
edevi-ce; g AHubjkct 0SBtV hiEReiveld aRl/ - thdripe@iba By el ANEQMS: oT¥[dngge and-
wherein the injectable volunme of the solution is less than 1 mtliliter.

acting progestogen and a contraceptively and/or therapeutically effective amount of a long-
acting androgen dissolved in a pharmaceutically acceptable oily medium wherein the
injection is administered by the subject itself with a needle-less device, a mini-needle device
or a pre-filled subcutaneous syringe and wherein the injectable volume of the solution is less

than 1 milliliter.

Disclosed further herein is a use of a long-acting progestogen and a long-acting androgen
dissolved in a pharmaceutically acceptable oily medium for the manufacture of an injectable
pharmaceutical formulation for male contraception wherein the injection is administered with
a needle-less device, a mini-needle dévice or a pre-filled subcutaneous syringe and wherein

the injectable volume of the solution is iess than 1 milliliter.

Disclosed yet further herein is a male contraceptive kit for inj ection comprising a long-acting

- progestogen and a long-acting androgen dissolved in an

3




Di scl osed yet further herein is a nmale contraceptive lit for injection

conprising a long-acting progestogen and a | ong-acti ng2aNdvergesr 2008sol ved
in-an 3 23 Novenber 2006 oily nediumwherein the injection is admnistered
by the Slmlﬂj(ﬁlcﬂluinlvd&fdnﬂ!bﬁlhbcﬁomeedimﬁmde&ﬂﬂbyﬁiﬁ:\éh@ect iteelinrithi = ieedieliess devi ce or a

pre-fill ane ringe in the in tabl.e. .vol ume of the
SO|UtI0n%?g§ gggm v m P 3T F@?9“¥§§¥Fﬁﬁﬁngvan W@?@ngﬁuﬁgp nis a

met hod oﬁ@hmkefmoaﬂwamepkwommdammﬂﬁalng injecting a solution conprising a
contraceptively and/or therapeutically effective amunt of a |ong- acting
pr ogest 0Q@miBRMyAicRAES REGR s\ dRP HAR codt tive amount
of a |ong- %%tl%g .andr ogen dﬂssolved In gﬁ g%%ﬂﬁ&&g%%&hﬁgﬁﬁhgﬁbject wher ei n
t he i nj eSPiPinR cowprisiarhy santrcspiagiyppd/onbergpiendtly effeatiot amavint of adomeeed| e- | ess

devi ce, dctig 'ﬁl‘dg@ﬁ@giul @ndjﬁéﬂnﬁfceﬂ veﬁv aBEl/@r théljaﬂt)éuﬁ&ll?@ LaNG ?oéME r%jge and

wherein the injectable volume of 'the solution is | ess t [liliter.
3a 23 No?einrgar QW@ISSW%BMQ}MRPUM&EP@WB@E@@@@Epféfsleﬁj further her ei n

is ap haﬁﬂfﬁﬁﬁt&dd(bg'thef $abj0R1 i1 Wifth 4 fbelIBfest 5B0f mAR n&'dieﬁeﬁagé Ahipn for
injection to a subject Comprising a contraceptively and/or therapeutically

effectivél gﬁﬂﬂﬂwmﬁwmSE“ESﬁﬁiﬁ@?ﬂﬁﬁmﬁm@%ﬁ%ﬁwﬂﬂﬂ@Q§HGSaw%@hﬁhﬁkﬁﬁtlveIy and/ or
t her apeutdiipdely ef fective anmount of an estrogen dissolved in a
.pharmaceutically acceptable oily nediumwherein the injection is
‘admi ni stered by the subject itself with a needl e-1ess device, a mni-needle
device or a pre- filled subcutaneous syringe. FIGURES 10 Figure | Chem cal
‘structures of etonogestrel heptanoate (etonogestrel enanthate),

et onogestrel nonanoate, etonogestrel decanoate, etonogestrel undecanoate,
etonogestrel 15 = dodecanoate, etonogestrel tridecanoate, and etonogestrel
pent adecanoat e. '
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Figure 2a Effect of one intramuscular (IM injection of etonogestrel,

et onogestrel heptanoate (etonogestrel enanthate), etondgddtveniben@fddhoat e
and <t onogestrel undecanoate on 20 plasnma | evels of etonogestrel in nale
i'ntact rabbits. Means and SEM of N=3. Figure 2b Effect of one
intranggesh@tse (1M injection of etonogestrel hept a”ﬂﬁtnfpo:;/g(ﬁ&z?”OQESt rel
enant hate), etonogestrel nonanoate, etonogestrel decanoat onogestr el
undecanoat e, 25 etonogestrel. dodecanoate, -etonogestrel tridecanoate on
pl asma lLev Is etonogestrel in male intact rabbits, Means and_ SEM of N=3.
Figure tl R AR R I e Torgeringily; selugips for

t est ost Q{J&‘Jﬁen hﬁz{)ﬁ@ﬁeﬁioﬁzpnﬁﬂg § teshapli I PAR) @ Hiidpbalegl)y dnetiteesioastdr one
undecano? de endent effects of Oﬁ G inj ectlon of 20
my/ kg of ‘r\?él\ﬁm 8%65%%&%‘ a(CRI%N‘fe-HB)"eY R e N %Ef? it 9f&8¢ ost er one
hept anOaﬁtﬁ)géﬂ diiodstiah erﬁlanﬁhcaﬁicﬂ@\/ﬁﬁhﬁd{bhﬂeﬂﬁmeMQnOt%el&ﬂ.&&gmj%&TdnEEOW 50192

enant hat nd_testoster unde rated nmal e rabbits
o Ser oY b STUET Ty S el detich, b AHE IV RES! aBgur 6 5 5

Phar rraccmklbmﬁibbxﬁ&e&issyﬁﬁgeoster one enant hate, testosterone undecanoate and
.testosterone buciclate after one IMinjected in male hypogonadal nmen wth

_indiccated doses on the plasma |evels of serumtestosterone. Nornal range

of serupdgrEgSt erone is indicat ed with a dashed line. Derived fromE.

Ni eschl ag and " H.M Behre. Testosterone Therapy. In: Androl ogy, Mle
repibductive health and dysfunction., edited by E. 10 Nieschlag and H M
Behr e, E.erl in, Heidel berg and New Yor K: Sprl nger - Verl ag, 1997, p. 297-309.
~Fi gure rrpl eteness of injection -

- Chemical structures of etonogestrel heptanoate (etonogestrel enanthate), etonogestrel

. 'nonanoate, etonogestrel decanoate, etonogestrel undecanoate, etonogestrel

. 157+ dodecanoate; etonogestrel tridecanoate; and etonogestrel pentadecanoate. = e

Figure 2a
. Effect of one intramuscular (IM) injection of etonogestrel, etonogestre] heptanoate
- (etonogestrel ‘enanthate), etonogestrel nonanoate and etonogestrel undecancate on

.20 . plasma levels of etonogestrel in male intact rabbits. Means and:SEM of N=

-Figure 2b _
* Effect of one intramuscular.(IM) inje;ction-_of etonogestrel heptanoate (etonogestrel
- ~enanthate), etonogestrel hcinahqate,-c_toﬁogestrel decanoate, etonogestrel undecanoate,
25 - etohdgestre!:dodecanoate,- etonogestrel tridecanoate on-plasma levels of etonogestrel

in male intact rabbits. Means and SEM of N=3.

Figure3
-+ Chemical structure of MENT-undecanoate, MENT-buciclate, testosterone 'heptanoate

30- (testosterone enanthate) and testosterone undecanoate.

Figure 4 _
- Time dependént effects of one s.c injection of 20 -mg/kg'of MENT-undecanoate
(MENT-1)), MENT-buciclate (MENT-B), testosterone heptanoate (testosterone



15 Figure 7: pain scale Figure 8 immediate pain scores Figure 9:
injection sensation scale 20 Figure 10: injection sensagiNovembgtzomell:
| ocal site reactions after 2 hours 25 Figure 12: |local site reactions

after 2 Figure 13: local site reactions after ﬁ] %mﬁ Fi gure 14:
subj ect%@yféésg?\ﬁ@ 3(()1 DE}'AI LED DESCRI P}bﬁl\l OF TH(F I I F ?S%e subj ect
i nvent i on“BPBGICa LY AAeEstrErns yndecanoated L rngastiaied male mbbitapmssstman oi |y

sol uti on MENT & tBdstédbhel(P). RSUIN £ nekRBIN=8I ng a contraceptively and/or
therapeutically 5 23 Novenber 2006 WO 03/101539 PCT/ EP03/50192 effective

anount of a |ong-acting progestogen and a contraceptively and/or
t.herapeut%-lga]lelsy effective anount of a |ong-acting androgen dissolved in a
pharmaceutrcal’ly acceptable oily nediumwherein the injection is
adm nist ePladmbgokinetics o' tdsjostetont esittiatapestostarone attieeanbgs andlestosi€ron@

m ni - need] e.device or _a.pre-f.illed 5 subgutaneays, syringe and wherein the
i nj ect abld{é“ ottt Aker gne {[‘ﬁgggfgffddpi hypogonada t“?f"&ﬁ”'ii‘ '“;‘F?th gseetn thdhe subj ect

i nventi onplhdtid I8@dls SBRRTIRtEH&EENE NbPiRal (ingd ok%%%ﬁ&@%n@mﬂ&é&?@en_ and a
| ong-acting andr o‘gen di ssolved in a pharmaceutically acceptable oily nmedium

for the - wohadashedlinasPerived feom EnNissthddgl and phidr Beloefiestosterohor mul ati on f or

mal e cont tj.0 rei,n the ipjectjion is,admnister, wi.th a needl e-| ess
.devi ce, a’hﬂe] %?’l iﬁ‘é‘g'ﬁ'\g‘}%g}é\%‘? ‘g‘émp 5‘?&}5&‘5/159?’( ‘f”fde%y?ﬁcg' le 5?@%&? yringe and
- wher efn  tRizsdhidgeant &b M: BettelBErlinf Héibetbohntd NOW YotlaSpringsr-Vadg, fogyi | 1iliter.

15 The subject [nvention also provides a nmale contraceptive kit for
i nj ecti orP-@gfr‘ﬁPé-si ng

Figure 6: completeness of injeqtidn
15 FigweTipainscle
Figure 8: immediate pain scores
Figure 9: injection sensation scale
20 |
" Figure 10: injeétion sensation
Figure 11: local site reactions after 2 hours
25  Figure 12: local site reéctions after 24 hours
Figure 13: local site reactions after 5-7 days
Figure 14: subject preference

DETAILED DESCRIPTION OF THE fNVENTION

The subject invention provides a pharmaceutical formulation in the form of an oily

sotution for injection to a subject comprising a contraceptively and/or therapeutically




a long-acting progestogen and a | ong-acting androgen dissolved in an oily
medi um wherein the injection is adninistered by the sulipeiveimbsetdoswi th a
needl e-1 ess device, a mni-needle device or a pre-filled subcutaneous
syringe ein the injectable volune of the solytli LS., €ss than |
milliliter flﬁo §I’he §(L)|P4ﬁct i ovention further conten‘rl%t%ﬂ[l‘gsmggo?rgezt hod of male
cont r aceptiTSH e YN Pt 108 PHINBR PSR o8 SO GCPBIRCERIAS R 205 a cont racepti vel y
and/ or t htheapedichlpadffegtiveedni@mt bfMBoRTRIAE afdrogen RO IHaNg progest ogen and a
contraceptively and/or therapeutjcally effective anmobunt of a | ong-acting
andr ogen . Bhaswefeyiically aecgptableioyly medivpdvharsip Shedniseisnde edmipisiersdrbytthe i nj ecti on

I s adm ni ; J il f: W : l.es. device, a

m ni - needﬁfel)féggﬁlgie?gﬁg:&%ae&p}’?eisgih?\{léeezﬂsnﬁ%\(lzngt&ﬂ%g%vd%ecgr%rp?%ggégnd wherein the

i nj ectabl subowhnenes yfingdhandselientin tw injectdtés wlthaaf the sdldionl is teegthaSi mi | arly, a
pharrra'ceuéilflatl formulation in the formof an oily solution for injection to
30 a subj %N be prepared conprising a contraceptively and/or
therapeutically effective anobunt of a |ong-acting progestogen and a
contraceptively and/or therapeutically effective anount of a |ong-acting
estrogen HhessyBietdaventiomfurthprgonicaplates @atse 9f mloogpeting nsogshtpgenmadiaum wher ei n

the i njectop.w el . 3ol | I ne dl e-l ess
 devi co.  ahPeing AT FLLONE ¥ orhaco AN Bhosh B lly Mellln 0BE” Vo
-~ 03/ 10105 39m@GiTickRe 8f &t R2table pharracedicd faymixige fantalvbenaceptibe i nj ect abl e
vol une of ﬁhe ol.ution.is, less than | I Lliliter. In a grefe_rred
enbodi ment STHRE BRGIOAdT FHySeEd et ledesgqevies, @mipi-iesdls PWEG y chain 5
- length of orfGhrd-aNéd s%%eutﬂ{eﬁﬁsesryﬁh%é’ar@mfﬁ%iﬁfheQﬁ_e&atﬁé P86t BERE S(ﬂﬁﬂi(ﬁpt ed from
the group consisting of ethisterone, norethisterone (norethindrone),
di met hi stigfesnihan 1 ﬁb’rflgtehynodrel , norgestrienone, |ynestrenol, ethynodiol,
(levo)norgestrel, desogestrel, gestodene, allylestrenol, etonogestrel and
- dienogest. In a specific enbodinment, the progestogen is an ester of

et onddest Thelsubjedtin@nfi@t 4150 pbades d ealgtont@beptivd Qit iar ifjéetion comprising

k aiuén.g-.aiéting'pr.o.g.cs.toge.n dﬁd.a Ioﬁg-écting andl;ogcn d.issolved in an oily medium
‘wherein the injection is administered by the subject itself with a needle-less device, a
* mini-needle device or a pre-filled subcutancous syringe and wherein the injectable
~ .volume of the solution is less than 1 milliliter.
20 |
The subject invention further contemplates a method of male contraception
comprising injecting a solution comprising a contraceptively and/or therapentically-
- effective amount of a long-acting progestogen and a contraceptively and/or
 therapeutically effective amount of a long-acting androgen dissolved in an oily
25 medium to a subject wherein the injection is administered by the subjéct itself with a
“needle-less device, a mini-needle device or a pre-filled subcutaneous syringe and

wherein the injectable volume of the solution is less than 1 milliliter.

Similarly, a pharmaceutical formulation in the form of an oily solution for injection to
30 a.subject can be prepared comprising a contraceptively and/or therapeutically
effective amount of a long-acting progestogeﬁ and a contraceptively and/or
‘therapeutically effective amount of a long-acting estrogen dissolved in a
pharmaceutically acceptable oily medium wherein the injection is administered by the

subject itself with a needle-less device, a mini-needle device or a pre-filled



10 In a preferred enbodi nent, the |ong-acting androgen is an ester with a
fatty chain length of C6 to C 12, preferably an ester @8 Noeaghbsta806ne or
an ester of 7-al pha-nethyl- 19-nortestosterone (MENT). Ina specific

enbodi ester of 7-al pha-nethyl- 19-nortesto I NT) is MENT
undecammfrlmfggln a preferred enhaodinent, it i con?écﬁﬁ#}g sé)g t hat the

| ong- act i ﬂ.g)cgplbeggﬁygagﬁaquw%em ﬁ?t'@?"t&ﬁe EQIB’HBQE@F PRIHtioRE legi®21 bng- act i ng
andr ogen psllig@r.ester of 7-al pha-nethyl-19- nortestosterone (MENT). |na nost
preferred enbodi nent, the ester of 7-al pha- nethyl-|9-nortestosterone (M
ENT) is MENT undecanoate and the ester of 20 etonogestrel is etonogestrel

undecanoa ; S t.ono rel. dodecanoat e.
It is COnErgangﬁigfr%eﬁcgftﬁﬂ%ﬁ,e&[eﬁ%ng%?ﬁ@}ﬁ?%@gg@%fs% 3“%&%@1 %@% ﬁ%ﬂq h or once
per twh hogthbfC7 2ECTH@raferalje ah egernf aprbgegsicnstieced fomsieadrsucan be pr eﬁar ed
by dissolving.it in.a suitable anmount of an ojly medium such as arachis
oiyl , ol ei ﬁoné'gti"lfz Oflcf’gﬁt%r?“%i"?r,ethé? e(“‘ﬁfﬁ@@ﬁlﬁ%&dgf‘é&'?tﬁﬁﬂﬁ oil, sesane oil,
coconut Ohdrethodks, dirdestriRANRPHARTEJL etiyRBdibT, (RI)ndrbdstreDlistegdstsied. propyl ene
glycol esters, ethyl oleate and the liKe, including mxturés of 30 oils.
The anpungesttlenssaibiestrennitetenppestrel anid disnpgast! loiafspeni€c pebodomusdhe medi um  but

w ll gen R of . fr om. 100400 I preferred

-enmbodi neh?lr()&{s{oégpgﬁme tglr&(?zt)ér?fs%ér’?%%]gﬁtehc? tia&%?ha}%%n: tﬁ|°§%@l%i s arachis oil

or etlyl undecanoate. 7 23 Novenber 2006 WD 03/101539 PCT/EP03/50192 In a
and/ or therapeutically effective

;lrjnr)m'? r ’glg‘bal%d!ﬁf\ﬁgs’n , é?gﬁﬁgfg’ghé ’ggg‘g&h}\ég!“gfﬁg@ﬂﬂ ap percyiha fabeghainvel y and/ or
t her apeut jefah byce & ¢ BX blefGatiyBiiiiier Of teBbQBBHE S dnfesteP Sf RhIphSmémyr00 M. In a
nore speci fic enbodi nent, -
. 19-nortestosterone (MENT). In a specific embodiment, the ester of 7-alpha-methyl-
19-nortestosterone (MENT) is MENT undecanoate.

15
~‘Inapreforred embodiment, it is contemplated that the long-acting progestogen is an
- ester of etonogestrel and the long-acting androgen is an ester of 7-alpha-methyl-19-
~ nortestosterone (MENT). In a most preferred embodiment, the ester of 7-alpha-

-methyl-19-nortestosterone (MENT) is MENT undecanoate and the ester of
20 - etonogestrel is etonogestrel'undecanoate and/or etonogesti‘el decanoate and/or

etonogestrel dodecanoate.

« It is contemplated that the injection takes place once per month or once per two
months. ' ‘ |
25 _
~ The progestogen and testosterone esters can be prepared by dissolving it in a suitable
- amount of an oily mediunﬁ, such as arachis oil, oleic acid, castor oil, ethyl
undecanoate, almond oil, sesame oil, coconut oil, olive oil, soyabean oil, (puriﬁed) tri-
g}ycerised, propylene glycol esters, ethyl oleate and the like, including mixtures of
30  oils. The amount of esters that can be dissolved differs per chosen medium, but will

generally be within the range of from ]00-406 mg.

In a preferred embodiment it is further contemplated that the oily medium is arachis

oil or ethyl undecanoate. -




5 the contraceptively and/or therapeutically effective anount of MENT
undecanoate is 50-200 ng and the contraceptively and/ or23tNveembeu0ttal | y
ef fective anmount of etonogestrel ester is 50-100 ng. Ina very specific

embodi MRy e3/f0f28e CONtraceptively and/or therapeutical]y /&M/‘?JEH ve anount of
MENT undecanoate is 100 ng and the contraceptively and/or 1 erapeutically
ef fecti ve anount of etonogestrel ester is 50 ng. 10 Additives common to

i nj ecti onirfd faittler eodbodipeng ddedntwejthvelysnlior therapedticaipsefftive sprkiunabl e

additives ar no to . the person illed in.the art. Possjble additives

i ncl ude I-?@ﬂﬁyg‘ ““\é\%ﬁﬁoaéee'ﬁsg‘4§@r"lgﬂﬂglﬁ’etcﬁgtrwgt&? |Ei"a/°(5fh°falﬁé‘“f°6‘|bfml ation, e.g.

benzyl al efRale arRERE YT etorﬁgéhﬁ@?és%ris%nﬂmlm?.rﬂﬁ'rﬁé\@@ﬁeciﬁt%dﬂleﬁét e or ethyl
ur e

undecanoate. 15 The present invention is t her descri I'n the foll ow ng
exanples hacerragensivelyand/or thenapeusieallyi effeetivtaenount HfiMENT uhdecarmateds of t he

I nventi ongf i : lnetics of etonogestrel C7,
Co9, Ci0, %??0&@5@%80%@35 gyg‘%&ﬂlﬁé%%ﬁf%@%%&ﬁaln}g\',{ptrp et onogestrel
est ers weetenqgesthestdt i50d] G0asg.eth a very gebifit smbodimentbtheregeséptwtlyhept anoat e

Et onogestrel nonanoat Et onogestrel decanoate Etonogestrel undecanoate
30 Etonoﬂ‘@é"t‘ f apﬂ'ﬂf&féﬁ%lﬁ%"éf'éea b ALYESH undeganpaie isd A6 Htgandthnogest r el

Ig‘éfl‘_; Eggg?%%%%%pﬁ@e?y PR IRESREGy efiéi98ahBYR TPEHnGRAR e 1954 HE1539
10 '
‘Additives common to injection fluids can be added to the solution if desired. Suitable
additives are known to the person skilled in the art. Possible additives include liquids
that serve to lower the viscosity of the formulation, e.g. benzy! alcohol, benzy! |
benzoate, benzyl propionate, ethyl oleate or ethyl undecanoate.
15
" ‘The present invention is further described in the following examples which are notin -~~~

any way intended to limit the scope of the invention as claimed.

EXAMPLES

20
EXAMPLE 1-Kinetics of etonogestre] C7, C9, C10, Ci1, C12 and C13 esters in
‘rabbits

The following etonogestrel esters were prepared and tested in rabbits:
s
s Etonogestrel heptanoate
» Etonogestrel nonanoate
+ Etonogestrel decanoate
= Etonogestrel undecanbate
30 Etonogestrel dodecanoate

+ Etonogestrel tridecanoate

- Etonogestrel pentadecanoate was also prepared.




Figure I shows the chem cal structure of these conpounds. As a reference,
etonogestrel was also included. 5 Preparation of etonogésNogémbert2006
Gener al rret hodol ogy for the preparation of esters from al cohols can be

found iRy eene, T.W et al, "Protective groups,
synt he5| s Hoﬁn Wley & Sons, NY, 1999 (third editi ?ﬁ@"gﬁﬁ'ﬁar ation of
esters from tertiary al cohols (like etonogestrel) 10 can be acconplished by

several t e OiheRs tHe@herhiesltsaiate oFtheb@Edmpidsal cohol , carboxylic acid,
trifluoroacetic acid-anhydride, DE 1013284 (1956); 2) tertiary al cohol,

acid chloride, pyridine, V\atson T.G et at, Steroids 41, 255 (1983); 3)

tertiary al gq%pg,l b Shaflee, A et at, Steroids 41,
349 (1981), > tegcfe?i&ar gvhgﬁsofﬁl: oxyI i ¢ aci d-anhydri de TsOH, benzene,

Johnsoh, ‘15 A L., Ster 0| ds 20, 263 (1972); and 5) tertiary al cohol,
car boxyI| ) “2 % 2” P CH2Cl 2, Shaflee, A et al, Steroids 41,
349 (1983) PHEBAP ?’%5’&‘” 0 5% - 13- Et hyl -1 |

- met hyl eneeﬁ&al[nﬁe&waﬂamgmayﬂe)p?wmﬂaﬁnissterglfrmrawoﬁaacarﬂbeefanr%ﬂnwg 3-one
(etonogestrel nonanoate) 20 a) A solution of nonanoi ¢ aci d (1.95 g) in dry

‘tol uene (§reeng. TysetaboPwiective groupsdn greapic spntbesisivifohn Wiley BuSmeM¥t i ¢ aci d
hydri d 7
3o ety < 1975 hidbaiibh Pepgihiolof e Thagt ey ibchb Qe stonpgesrel

(et ontlyestandie, ac@niplighediby sd\reyaltfmhmqtm fot mstxhge: was added and the reaction
erature. The reaction m xture was

m xture - sst rr for oomte
B vva)s('hgd Wi Ié\’ﬁ?ﬁ& Car%fg‘a{%?%géﬂﬁ'éfﬁ‘ﬁ?é’ﬁ cidspabygde. DE 196348 m hydr ogen
carbonat e(l%@‘ E—)Vtemﬁ@(ilcohél' E@dcﬂ&%eoﬁ)@l’?d\ﬁec\/\@&%ﬁer ‘Gaét a‘FlrS‘t&SlidQX?r sodi um

sul fate and concentrfated under. reduced pressure. Th€ residué was purified

by col urm25:5r(r1%-ﬁgﬁlﬁwylcobqlmmﬁbﬂéﬁleieh'lleE&cSémﬁteeM&a&B)Stera’Ide4br oduct (2.08

di g 40. d d h
Dhueous. oA Rl tleo R p RSy ig R B dS B et bR as ext r act ed
| Wi th Bt hyA lacéraitig;20f 163 (Co12h;j and @) fertgﬁmaleohoph;aﬁ;aﬁyimm avasdel, Wi th ice-col d

ondor 7 calbuEeRCh et oh . Soret bgrap. | oo rared

Preparation of (17 )-13-Ethyl-11-methylene-17-{{(1-oxononyl)oxy]-18,19-
dinorpregn-4-en-20-yn-3-one (etonogestrel nonanoate)

20 .a) A solution of nonanoic acid (1.95 g) in dry toluene (8' ml} was cooled to 0 °C and
‘treated with trifluoroacetic acid ‘anhydride (2.6 g). After 30 min. stirring, (17 o)~

- 13-ethyl-17-hydroxy-1[-methylene-18,19-dinorpregn-4-en-20-yn-3-one
“(etonogestrel, 2.0' g) in dry toluene (15 ml) was added and the reaction mixture
~was stirred for 17 h at room temperature. The reaction mixture was wa'shed- with
25 - water, a.saturated aqueous solution of sodium hydro‘gen‘carbonate, water, and
~brine. The organic pHase was dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified by column chromatography
'~ (toluenefethyl acetate 95:5). The product (2.08 g) was dissolved in etHyI acetate
(40 ml), cooled to 0 5C, and stirred with aqueous sodium hydroxide (1 M, 13 mI)
30 for 2 h. The mixture was extracted with ethyl acetate; the combined organic
- phases were washed with ice-cold aqueous sodium hydroxide (I M), water and.
brine, dried and concentrated under reduce pressure. Column chro:natography

afforded (1 70c)7 I3-ethyl-11 -methylene-17-[[(1-oxononyloxy]-18,19-dinorpregn-




afforded (17a)-13-ethyl-I

| - met hyl ene-17-[[ (I -oxononyl ) oxy]-18, 19-di nor pr egn- 9 233 Nwvember 200806 WO
03/101539 PCT/ EPO3/ 50192 4-en-20-yn-3-one (1.25 g). H-NIVR (CDCI 3): 8 5.89
(m 1 H)485 (bsIH),282(ddd = 14.8, 9.5
and 6. M?”Bgﬁé | = 12.8 t2) 2 "E"Q3’%"é” I H).
2.11 (m ﬁyen'ZP-lébJ -pne j(srﬁ) HNMR (GRCE): ﬁ)S 891(”@5H@,t50 by 1H), & S5 Hz) ,
0.88 (t, 18 'Qg]z 1HME2 %@ 35 ated 5 nass
[ MFH] + 465. §st ) In atﬂrg)élnne'\are gﬁgie%agﬁééf’%h@é? oce’éurgzdgg ?%E'?ed above,

et onogest r el2. lﬁe(pt),aZMtseLH), 24 drogH4), 1 8D- ldléc(aﬂ,ohtie(m em-t)nngﬁaea}lelj sindecanoat e,
et onogestrel e , 8 trel trid nogestr el

pent adecano tgﬁ&ﬁggggggarl éd’?.?%%g.ﬁﬁeasured mass ﬁ&?ﬂ?ﬁ%es JE'SE :ﬁcuciat (9

(17a) -513- Et lisss M+MEYBy 3938~ 17- [[ (1- oxohept yl ) oxy] - 18, 19-di nor pr egn- 4- en- 20
- yn-3- one (et onogestrel heptanoate) 1H-NMR (CDCI3): 8 5.89 (m | H), 5.08
(bs, I H, 4.85 (bs, I H, 2.82 (ddd, 1 H J = 14.8, 95and63|—|z)273

(1 90I 1.24 (arg‘%ipi"g“@“ t?’ lg)%r&f&%g(d%“{’%d Eﬁ%ﬁg %?“&gfgq'@ ‘é&‘%&"agnsg (t, 3H J =

7.1 Hz) . dagestetideassie] Mvhfgestrel ddBAbate, etbisdgesiiehtiadicamare, [ MtH] +437. 3050.

c)
(1 7) - | 3-EMRprstiel tridesenoate fad ptenpgeptrel gcwadecsnons iere rgpared: di nor pr egn- 4- en- 20-
yn-3-gne (etonogestrel decanoate). 'H-NVR (CDCl 3): 8 5.89 (bs, 1H) 5. 08

(bs, | H, 4.84 (bs, 1 H, 2.82 (m | H, 2.73(d, | H J = 12.6 Hz), 2.67
-2.18 (mb) (217@@13 ﬂ(}é-l1-Imﬁlf-l)yler@-lﬂill[((lmxoheptj)l)oxj[] BI9Ldiddrptégnd-ert2k5 (in, | H),
1.06 (t 3H ured mass

[ MH] * 479 3%’68'0“65‘?‘8'1985 "?HE?PA%’W‘%MH]%WRAKF&%&@ 5 Q?)(WNE%S)S Q83(bs hyI iy
| - met hyl eneq iy 4(g5(chs, QFI?@"@%M& )1¢Ml= 45 b%‘ﬂhgof ﬂ@eg? 344, qfllw ZQE A 8 -one

(etonogestrel undecanoat e) 25 (bs,
H), 4. 85 Hik 2.68-249, (nﬂ,BQ: (deiH) 2mHm JH1,4198) 1.94 tmprid SGn3 1HY,)1,.02. 73 (d, |

o
- F 12 6 HZ%,FJ 27857, 30 ([hm, ?—67”1 ). Meadiied Fiass 9] 444).,02]1 90-1.21

06 (Calculatcd mass [M+H]" 437.3050.
- ¢) (170)-13-Ethyl-11-methylene-17-[[(1 -oxodecyloxy]-18,19-dinorpregn-4-en-20-
* -yn-3-one (etonogestrel decanoate). 'H-NMR (CDCly): § 5.89 (bs, 1H), 5.08 (bs,
1H), 4.84 (bs, 1H), 2.82 (m, 1H), 2.73 (d, -IH, J=12.6 Hz), 2.67-2.18 (m), 2.63

20 . (s, 1H), 2.11 (m, 1H), 1.90-1.21 (m), 115 (m, 1H), 1.06 (¢, 3H, ) = 7.5 Hz), 0.88
(t, 3H, J = 7.1 Hz). Measured mass [M+H]" 479.3508. Calculated mass [M-+H]"
479.3519.

d) (170)-13-Ethyl-1] -methylene; 17-[[(1-oxoundecyl)oxy]-18,19-dinorpregn-4-en-
- 20-yn-3-one (etonogestre! undecanoate). 'H-NMR (CDCl): & 5.89 (m, 1H), 5.08
25 . (bs, 1H), 4.85 (bs, 1H),2.82 (ddd, 1H,) =14.8,9.5 and 6.3 Hz),2.73 (d, I1H,J =
' 126 Hz), 2.68-2.18 (m), 2.63 (s, 1H), 2.11 (m, TH), 1.90-1.21 (m), 1.06 ( t, 3H, J
=1. 5 Hz), 0.88 (t, 3H, ] = 7.1 Hz). Measured mass [M+H] 493.3664. Calculated
mass [M+H] 493. 676 ‘ '
e) (170)-13-Ethyl-11-methylene-17-[[(1-oxododecyl)oxy]- 18,19-dinorpregn-4-en-
30 20-yn-3-one (etonogestrel dodecanoate). 'H-NMR (CDCl3): 6 5.89 (bs, 1H), 5.08
(bs, TH), 4.85 (bs, 1H), 2.82 (m, 1H), 2.73 (d, 1H, J = 12.6 Hz), 2.65-2.18 (m),
2.64 (s, TH), 2.11 (m, 1H), 1.90-1.20 (m), 1.15 (m, 1H), 1.06 (t, 3H, J = 7.5 Hz),

10




= 7.5 Hz), 0.88 (t, 3H, J = 7.1 Hz). Measured nmass [ MtH] + 493. 3664.
Cal cul ated mass [ MrH|] +493. 3676. e) (17a)-13-Ethyl -1 23 November 2006
| - met hyl ene-17-[[ (1- oxodndecyl ) oxy] - 18, 19-di nor pregn-4-en- 30 20-yn- 3-one

(etonog<§,§(§%~,<;allO S?@decanoat e). "H NWR ((2:DCI33) 8 5.89 (bPE 5 2865(23,18I
8 7 , 2.65-2.
(. " 2o D88 1, £ % e Mpagea S 3. G iy

. 1.06 (t,
3H, J = 7.5[Mah]" 501;(1;325 Novenmber 2006 WO 03/ 101539 PCT/ EPO3/ 50192 0.88 (t,

3H, J 7.1 Hz). Measured nass ][I\/HrH]+ 5073829. Cal cul ated mass [ MH +
5073832: f)) (170)-13- Ethyi II methylenc- 7-[[(t-oxotridecyl)oxy]-18,19-dinorpregn-4-en-

0. yn- 3- one AT GRUBAROVETY (ecaiogal o M e Ebeslos 4 58 P 1y 7
5.08 % (bS(bs| mi) 4.8 (%5 I(I-?SQ 8b iH)?Zaﬂ(%i”lH'Jt?)]’Z 62H%)32(‘3§»2 Js(dfh) Jl—léZ(?n .

Hz 2.65-2.18
H)? 1.06 (t 2646, | ny),-z il én, Hﬂ)g ] 0188 ()., 1.BHm,J 1, ‘70@(11-@)‘ Jﬂ\/ﬁés‘dﬁ)ed mass
Mt 521. / | | +3
E17|(_|]x; 13- Etﬁf%gl(t’lﬁrrg?hﬁ q%g%ir["f‘%dw(%g(so[p@%ﬁa %lg‘ﬂg?ﬁ&aﬁﬁ nor pr egn- 4-

10 en 20 yn{PﬂJrHMéZ(leBmlogest reI pent adecanoat e) . H-NIVR (%)CI g) ISH5. ?9 (bs,
I =
12. 6 Hz) 52('%8311-’?9‘@'(‘ ﬂr)meﬂzﬂm 1(75[[('roque"tazle%§)0(fyhlsk?9 WOI’P@EW} 1. 20 (r‘r)

&/Eég ured- mas S Q? %}\1!@'-’!]60"%%8%5}%] P e(l}gﬂdgﬁnla%%)d ] ]Sra’@/zR Q{:%ﬂ}_{é %%bﬁ’ééﬁ )

Phar macoki n8108 ¢lss, $Hydi. B(bls,nlﬁl)he 8aa(b.t,)|m),Fm3 tdheHdet-anm RaY R@9-0f9 t he
phar macoki ngb)pﬁ profile of th ferent etonogestrel - esters after
i°¢

par ent er al ¢ 4%l 2-11 G, ‘d‘Hpi P%@Ocimh hi: 6o Uhsi PafledHs HBBiIt nodel was
chosen i nst aalogb (& 3f; 1 Bl by Mcdh&l s nﬁﬁ]*?&@?}ﬁ%%ﬁ%é s 1) with

i ndi cated 20 et onogesf rel -est'ers at arachrs F th a
concent r at i BHdf 540.438%.n ) . At

Pharmacokinetics studies in the rabbit
For the determination of the pharmacokinetic profile of the different etonogestrel-
esters after parenteral application, i.m. application in the castrated rabbit model was
chosen instead of s.c. Briefly, rabbits were injected once (dﬁy 1) with indicated
20 etonogestrel-esters at 20 mg/kg in arachis oil (with a concentration of 40 mg/ml). At
- day'rl, 2,3,4,5,6,7,8,10,12,14,21, 28, 35,49, 63,77, 92, 106, 120 and 133 blood
was collected from the ear arteria, in EDTA-containing tubes. EDTA plasma was
- prepared (1500g, 15 min) and stored at -20°C. With LC-MSMS, the amount of parent
compbund (etonogestfel) was determined in these samples. The lower limit of this
25  new assay is 0.5 nmol/l, from 0-250 nmol/l a linear curve was obtained w1th a

correlatlon coefficient of 0,9998.

As shown in Figure 2a, etonogestrel itself resulted in very high peak levels (200
nmol/l), which declined in 28 days to levels of etonogestrel below 1 nmol/l.

- 30 Etonogestrel-heptanoate also gave rise to high initial peak levels of etonogestrel (120
nmol/l) Etonogestrel-nonanoate gave lower peak levels and extended duration with

serur levels of etonogestrel above 1 nmol/l. As compared to the other two esters in

~ Figure 2a, etonogestrel undecanoate gave the most optimal balance between initial

11




day 1, 2, 3, 4, 5, 6, 7, 8,10, 12, 14, 21, 28, 35, 49, 63, 77, 92, 106, 120
and 133 blood was collected fromthe ear arteria, in EZBAlaenbar 200R)
tubes. EDTA plasma was prepared (1500g, 15 min) and stored at -20C. Wth

LC- MSMB,wé herofgypunt of parent conpound (etonogestrell)C 3/%%erm ned in

t hese sa I%?iitlﬁl | ower U,mt ﬁf thi‘gﬁ. ﬁSXRFer\ﬁ‘@ssa\é .S %ﬁ% A7 , from

0- 250 NPT 2T WAV Pl IR afiersgTe GaXk # ditratiog of a4tigp {lBRrecoef fi ci ent  of
0, 9998. Ashafi bDdaysidbovd Dhin6l/iga, etonogestrel itself resulted in very high
peak | evels (200, nnol/]l), which declined in 28 days to | evels of

et onogest ASFIY) Bfigure A lefanogestrel deerngife grvean iniptnsdlolevel oiR4amglive rise to
high initi I - o :

Et onogest ?ﬂ;élr?%ggﬁhgtgis eaogggesﬁgl%rﬁ&%g%{g@%%v&éﬁgnzt(ﬂgg Ele]JxI eerll E%“‘Hﬁ‘r"at ion with -
ser um § evafites 8oty tVéittogfempesite] tidecapodte, muthitihl levids afetipagsteltwerd he ot her two
esters i_n0 Slgli,vgﬁre 2a, etonogestrel undecanoate gave the nost opti nal

bal ance between initial 11 23 Novenber 2006 WO 03/101539 PCT/ EP03/50192
peak | eveFfon{ Fignies a2t & c1E sedn bt REfRbIRbnabaNR) estdidlargUr ati on of acti on
(nmore than 92 days above 1 nnol/l). As shown in Figure 2b, etonogestrel
decanoat ectgBREsstErh deqaneate ctopegertrel apdgcandate andetpnogestrehdadseansatday s wher eas

et onogestrel dodecanoate gave an initial peak level of 9 nnol/I 5 after 8
days. Wth etonogestrel tridecanoate, no initial |evels of etonogestrel

. wer e 1{bbsEKAMPLER-Kindficgefites MENBader2n rabbitscan be seen that preferred
etonogestrel esters are etonogestrel decanoate, etonogestrel undecanoate,
and etonogestrel dodecanoate. 10 EXAMPLE 2-Kinetics of two MENT esters in
~-rabbits Tie fHashiRrRAKiRbAE oPMENT-BndbaEhnd MARCRBEAS. 3R MENT- buci cl ate
was conpared to testosterone enanthate and testosterone undecanoate.

Fi gure 3 @wagdith testopierane ananthategod tastostenie uhdasanaatedr ogen esters. 15

Figure 3 shows the chemical structures of these androgen esters.

15

- buciclate was prepared as described in WO 99/67270. Testosterone enanthate and

* undecanoate were commercially obtained from Diosynth, Oss, the Netherlands.

20 Pharmacokinetic studies in the rabbit
~ For the determination of the pharmacokinetic profile of the different androgen-esters
~after s.c. application, the castrated rabbit model was selected as the model which is |
‘most similar to humans. Briefly, rabbits were injected once (day 1) with indicated
androgen-esters at 20 mg/kg in arachis oil (with a concentration of 100 mg/rhl). At
25 day2,3,4,5,8, 15,22, 36, 44 and 58 blood was collected from the ear arteria, in
EDTA-containing tubes. EDTA plasma was prepared (1500g, 15 min) and stored at -
20°C. With LC-MSMS, the amount of parent compound (testosterone or MENT) was
determined in these samples. The lower Iimirt of this new assay is 2 nrnol/l; from 0-

500 nmol/! a linear curve was obtained with a correlation coefficient of 0,9998.

As shown in Figure 4, both with MENT-undecanoate and MENT-buciclate a
~ pharmacokinetic profile of refeased MENT was found which is similar to that of the
reference compound testosterone undecanoate with respect to released testosterone.

- Testosterone enanthate resulted in a high peak of testosterone 2 days after injection.

12

Ment-undecanoate was prepared essentially as described in WO 99/67271. MENT-



Test ost eron
inj eclfi ortestoﬂétoﬂﬂurtﬁewauﬂte(ﬁ@ﬁ@@) omﬂ%ﬂx&ﬂeﬁaend?@' WEROhIEN2Z Thus, in the

Ment - undecanoat e was prepared essentially as described in WO 99/67271.
MENT- buciclate was prepared as described in WO 99/ 6727@3 Nbestbst Z06ne
enanthate and undecanoate were conmercially obtained from Di osynth, GCss,
the Net gfdsApdsy 20 Pharnmacokinetic studies in the r ' r..the
determ nat+ on of the pharmacokinetic profile of the %?P}TE%PZS&PZ
androgen-esters after s.c. application, the castrated rabbit nodel was

sel ect ed asus; hahmdat wihi Both MEN TU® s 15 iiitiaPfiselo? MENTRREs o3bhveA by, rabbits
with indicated androgen-esters at 20 ng/kg in

were injecte nce dayef_&)'f gl
arachi s off€ }(a\‘/\ﬁ?f“l'tj pprelonawtreleaseiod MBYT vepobsgrvad yn thaotheshagdy 2, 3, 4 5, 8,
15, 22, 3 a,
EDTA-cont%; %ék’ﬁvélﬁggge @tﬂ%ﬂp%gﬁtdﬁg@%ﬁ\g&gr ed; (Iﬁgg@ggm &{?L'&ﬁfrdt n) and stored
at - ZEOC.tEWﬂtroll®ﬂh‘ﬁlm¢ t he amount of parent conpound (testosterone or
MENT) was determned in these sanples. The lower Iimt of this new assay
is 2 nmol/I, fromO- 500 nnol/I a linear curve was obtained with a
correl at i prhuames, b bt Hha@facEkiRNRE weRBbAed AW e dtdbterbrdn8ecdnodddt h Wit h
MENT- undecanoat e and MENT- buci cl ate a pharnmacokinetic profile of rel eased
MENT was IPWunialmeleass W@S@ﬂ)‘rﬂ“’éﬁ teve)s eflgng duratione(Figues Br diess i sabbisuind
t estoster ne.

t‘ﬂ@g ena&)qcﬂant gﬁ@bt%t‘ i dr J%Wgﬁ'ﬁle?%ts%a%%&g&n{n?aﬁ t?n%ted’fo

e’resul estosterone 2 days after

rabbit, %eh th MENT-esters no initial rise of MENT was observed on one
hand and €58 HW@%stF’éqegtﬁ e of MENT was observed on the other hand,
suggestive for nore opti mal pharmacoki neti c behavi our than the current
standard 5 testoster one ena]nt hate In hurrans opt| rral phar rracokl netics were
obt ai ned Edpb ‘- ot

steady st uratlon (Fl gure 5) Slncel nrabblts t he
phar ma g ahgﬁfﬂnsvf’ uss% e two MENT-esters was very simlar to that of

10 tel§t oster one- undecanoat e (FI gure 4) opt| mal phar macoKki netl CS vvlth both

- NENT To determme the solubmty and wscosaty of MENT undccanoate and etonogestrei
undecanoate, four different solvents were used:
. ethyl undecanoate
20 . ethyl undecanoate + 50% benzyl benzoate
B arachis oil
. arachis oil + 50% benzyl benzoate
Using these solvents, the following solutions were prepared:
25 | |
e 100 mg/mi etonogestrel undecanoate in the different solvents
. 50 mg/ml etonogestre! undecanoate in the different solvents
» 200 mg/ml MENT undecanoate in the different solvents
. 100 mg/ml MENT undecanoate in the different solvents
30 . 50 mg/ml etonogestrel undecanoate + .1 00 mg/ml MENT undecanoate in

the different solvents




" .The densi

esters in humans is expected. EXAMPLE 3- Solubility and viscosity of
MENT- undecanoat e and etonogestrel undecanoate in vari 023 Neeériest20065 To
determ ne the solubility and viscosity of MENT undecanoate and et onogestrel

undecan r different solvents were used: eth oate 20
et hyl 09 Bl Hegameat © 200,

noat e, + 50% benzyl benzoate, . ..ar i S Oi
benzyl beﬁg%é‘{"é"[ﬂgl"ﬁgf?'}ﬁ%‘ésewéﬁ|P(F8WF§?}Y ﬁ#éthnoﬁﬁ’%ﬁﬁ%oié@py tions were
pr epar ed: undBanodtd Or 4TBEHH 0iPloFNQRLES bf Kinzy BELLAROThEethl UnR&8bAd £ ent sol vent s
50 nmg/m etonogestrel undecanoate in the different solvents 200 ng/n
MVENT  undee®rn 8eitzsl henzeatrsolijtion syag filtersd pyes 4022 1o Buragpiel filtlwERbRit®@ canoat e i n
the diffe : 30 t + 100 ng/ m
VENT undeg oo s o68 ol et B S0P AAE Hepntd RUGAANOR By 06" o
03/ 1015 39filkgad. EP03/ 50192 The two conbi ned sol vents were prepared by
addition of 50 gram of ethyl undecanoate or arachis oil to 50 gram of
benzyl benzoate. The ethyl undecanoate + 50% benzyl benzoate sol ution was
filtered Dheesoludillly 82he BIrEpBUARDIGhd dolvleRs Wa deBinfihedl Asuall).€Be COl OUr | ess
solution. The arachis oil + 50% benzyl benzoate sol ution was not 5
filtered. Viswaitswisdstarmingd asing pBraokhighd unnds! PW-llhd'he densimottheas det er mi ned
visually. I i i i field nodel Dv-111.
_ o VSeRghintq YOe 8 F1EIE rBRe A B0k ROMREE. o Tl edo DA 100M
densilly neter.

“Table 1: Appearance, viscosity and density of the solvents

Solvent Appearance | Viscosity | Density
Ethyl undecanoate Clear colourless 2.6 0.861
7 7 solution , 7
Ethy] undecanoate+ C;earcolow.]ess - 39 0975
50% benzyl benzoate solution
Arachis oil Clear yellowish 64.1 0.913
| solution '

| Arachis oil + 50% : Clear yellowish 22.9 | 1.007
benzyl benzoate | solution
Benzyl benzoate | Clear yellowish 85 1.117

solution

Ethy! undecanoate, ethyl undecanoate + 50% benzyl benzoate and arachis oil +
15 50% benzyl benzoate solutions did not need to be heated. To dissolve 200 mg/ml

MENT undecanoate in arachis oil, heating to approximately 50°C was necessary.

The concentrations tested were 100 mg/mi etonogestrel undecanoate, 200 mg/m}
MENT undecanoate and 50 mg/ml etonogestrel undecanoate + 100 mg/ml MENT

20 undecanoate in the different solvents. The results are summarized in table 2.




10 Table 1: Appearance, viscosity and density of the solvents Sol vent
Appearance 1 Viscosity Density Ethyl undecanoate C ear 26 tNovambesz00d. 6
0.861 solution Ethyl undecanoate + Clear colourless 3.9 0.975 50% benzyl
benzoat .on Arachis oil Clear yellowish 64.1 0.913 solution Arachis
oi | + 53’3}?@’@5’39 |l owi sh 22.9 1.007 .benzyl. benzoat & SHEIEY Benzyl
benzoate C d&P B%%PBWTW’S’JSSOSJ!WP“@‘ﬁe“%%PUPFg‘ﬁa' splutigns undecanoat e, et hyl
undecanoat e + 50% benzyl benzoate and arachis oil + 15 50% benzyl benzoate
sol ution j thn To—dissolve-200. g/ NVEN

undecano HEENThg t o) AETEXE mat el | VEOEYWesfEcessary.
The concentrations t/egtathonerandd@ong/ I et onogest r plesindeggmbat e, 200
ng/ M MENT undecandghgmgnd IQmpRlmM etonogestrel updecanoate + 100 ng/m
MENT 20 ugﬁz}lgcaaqoat_e“i n +he-dilfferent sblvents. The fesults.are sdnmarized
in tabl e| 3™ vdicmgeNMeanber 2006 WO 03 EOPRIESPCT| EPD3/ 506 Tall e 2:
Appearang¢e, Vi scositly and dendixy of thewfiacnnal sol utéons Solsvent
Etonoges{rel MENT Agpgarance [\hscosity &ePsidyess UNdpganoat g sindecanoat e
(cps) (gim) (mg/mM}) (mg/m) Eth undecanoate 50 Cl'ear colourless 3.2 .
0.870 100 solution|4.0 0.879 50 100 CPH¥P col ourl ss 4.4 0.886

Clear colourless

solution
Fthyl undecanoaie | 50 - 7 Clearcolourless 4,7 0978
+ 50% benzyl - 100 solution ' 6.1 - 0.979
benzoate : 50 100 Ciear colourless 7.0 0.979
' solution -

Clear colourless

_ solution _
e | -ATBENS OFL i 5O o Clear yellowdish <o | TEG o 0]
100 ‘ solution 972 © 094
50 100 Clear yellowish 99.7 0.9335
solution

Clear yellowish

solution _
Arachis oil +50% | 50 - Clear yeliowish 28.1 1.006
hen}.yl benzoate - 100 solution 35.0 1.009 .
50 100 Clear yellowish 39.1 £.008
solution

Clear yellowish

solution

The combination of etonogestrel-undecanoate and MENT-undecanoate was visually

- 5 disselved at a desired concentration of 50 mg/ml etonogestrel-undecanoate and 100
mg/ml MENT-undecanoate in all four tesied solvents. Both etonogestrel-undecanoate
and MENT-undecanoate could be dissolved at two times the desired concentration in
all four solvents tested. No precipitation occurred at room temperature when 50
mg/ml etonogestrel-undecanoate and 100 mg/ml MENT-undecanoate were dissolved

10 inall four solvents.”
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solution C ear colourless solution Ethyl undecanoate 50 - Cl ear col ourl ess
43 0.978 + 50% benzyl- 100 solution 6.1 0.979 benzoat e 25Nol/8RbEH 2HB
colourless 7.0 0.979 solution C ear colourless solution Arachis oil 50 -

d ear ygg(%ﬁgm?%}g?@. 6 0.919 100 solution 97.2 0.924 %@]‘}89 %}ear yel | owi sh
99.7 0. ol ut d | ] h | ut ¥¥5% 50° O
50 oo e S Rl Sy 9% b e, o

C ear yel kigwifisdhtls Jovter thadd ke viscdkitt dfifachisloftaind ¥REHIOWH $5050lelyjion  The
conmbi nati on of etonaqgestrel -undecanoat e and MENT-undecanoat'e was vi sually

5 di ssol vBepzagte-gThpadscopsity of dhredasiredaiomamlatiom Hongfpyl atonegesirebgest r el - undecanoat e

and 100 n’ggr%“i' AT | th

et onoges':rr%ecf%%n ecawggf%ﬁpand I\)Epf?@ahha e%ggﬁhﬁ}mﬁg&q\éﬁq%ﬁ?&o ved at two
ti mes § helohest (Magps clonthe ethy htridecanbate sallifiorf fuliowsd by éretethyt @sleemoatblo
precipitati occurred at. room eratu ns5 I :
et onogest %éﬁ‘%h?&@’ii?ﬁ&?&?%@?ﬁi%’é’éﬁ%ﬁ is i}fiﬁﬁ&d&’ﬁﬁ%ﬁhﬁ'&g@e%?@“&gsol ved. 10
in all fogss).SPhengoSity df2he arachis oil solution was significantly higher that the

viscosity of the other solutions (100 cps).

10  EXAMPLE 4 — Pharmacological action of etonogesire] esters in the male

The pharmacological action of etonogestrel esters in the male are evaluated for the
suppressing activity of endogenous testosterone in the rabbit as described in W, F.C.,
Balasubramanian,R., Mulders,T. M. and Coelingh-Bennink H.J.,, Oral progestogen
w15 ~combined with testosterone as a potential male contraceptive: additive effects
“between desogestrel and testosterone enanthate in suppression of 3pern1atégehesis,
pituitary-testicular axis, and lipid metabolism, J.Clin. Endocrinol Metab 84 (1):112-
122, 1999. Briefly, the effect of one sc/im injection of the different etonogestrel

- esters on serum testosterone at day 7 of mature male rabbits will be monitored.

20
"EXAMPLE 5 — The pharmacological action of etonogestrel esters in the female

~ The pharmacological'actidn of etonogestrel esters in the female are tested in the
classical Clauberg test: Briefly, immature female rabbits, pfimed with oestradiol for 8
25  days, are treated once se/im with the different etonogestrel esters (day 8 afternoon).
Autopsy is performed in the afternoon of day 13 and the progestagenic activity is
. evaluated on sections of the uterine according to McPhail et al., The assay of

progestin. J. of Physr’ology, 1934, 83:145-156.

16




23 Novenber 2006 WO 03/101539 PCT/ EP03/50192 The viscosity of ethyl
undecanoat e and et hyl -undecanoate + 50% benzyl benzoat e2samvembgnzdoecant |y
| ower' than the viscosity of arachis oil and arachis oil + 50% benzyl
benzoat 1. | scosity of the desired fornulation 5Q no/ni_etonogestrel
undecang‘éq(gﬁﬁﬁ%o nmg/ M MENT undecanoate in the four P(‘fiT'%ngq@mz sol vents was
the 5 lowest ( 4 cps) for the ethyl undecanoate solution, followed by the
ethyl undesanaalics. Necal@4e aliniudfI7ARkRhG bGP RmANbILfg-Ar achi s of) + 50%
benzyl benzoate solution CpsS) . € VIsCOoSity e arachis oil
solution was significantly higher that the viscosity of the other

sol utions S) . 10, LE 4 - Pharnacol.qgi cal, acti on of etonogestrel
esters i nAH?@Qﬁg%é‘; s R s dedass %%Vg% a}plq%gpe%c{l%ﬂ&fgg?geetp esters in the
mal e a8 e englatdieparhBéteishe suppressing activity of endogenous testosterone
in the rabbit as described in W, FC, Bal asybramani an, R, Ml ders, T. M and
Coel i ngh- BARMpIRteress af injeetion;: (Dinjersion safan(31 Micchamseeation @hlogdsttost er one as a
pot enti al . LME. é‘ﬂﬂ% i ween desogestrel and
testoster rggsegogsﬁg%git e ii %lfb]gﬁcgbr ess? %ﬁﬁgﬁg gso(gg;rsgg{f%ggénesi S,
pituitary-testicular axis, and lipid netabolism JOdin.Endocrinol.Mtab 84

- (1):112- 122,1 riefly, th ect of . scuminjection of the

G or ont BSR4 gty sl a8 U7 Pt BT e B iy 7 of it ur e
nal e yEbbiahgonvibdd] ndedletBnirdiRE @dhl. FRe MENMRleRivided ilbdoR EAsFRCO! Ogi cal action
of etonogestrel esters in the female The pharnacol ogi cal action of
etonogestrel esters in the female are tested in the classical O auberg
test. Brigflya.i Lt S PLA i jol for 8 25

- days, ar eé{oru f!lt %E%%%gﬁg%% 'v%v[tﬁg?h%églil F#dei%ﬂ?wez%gr@gég‘hﬁg -esters (day 8
- af t ernoomeedle Aot psinge SMges fimhn®pdupe hdedlepf-theremafier cafleddiryicd 3 and t he
progestagenic activity is evaluated on sections of the uterine according
to McPhail et al., The assay of progestin. J. of Physiology, 1934,

83 14y 156roup §: stBedNneBnIRlecHRith arachis ol and 10% benzyl alcohol witha

needle and a syringe S.C. (1.0 inch, 20 gauge needle)-hereinafter called device .B

Group 3: intramuscular injection with arachis oil and 10% benzy| alcohol with the
needle-less device Medi-Jector Needle Free System (MJ7) IM (100 Ib. spring, 0.014

20 - orifice (differential pressure)- hereinafter called device C

: ~Group 4: subcutaneous injection with arachis oil and 10% benzyl alcohol with the
-needle-less device Medi-Jector Needle Free System (MJ7) S.C. (85 Ib. spring, 0.011
orifice) — hereafter called device D ‘
25
. The men visited the ciinic' three times. During the first visit, the men were trained
- how to self-inject in two i‘njection sessions with two injections each separated by 2
hours. Each session was either with IM or 8.C. needles or Medilector. The injections
were randomised to right or left and upper or lower thighs. The local site reaction
30 (pain, itching, redness, swelling, bruising and sensation) was evaluated immediately
after each injection and for two hours thereafter and a patient preference questionﬁaire

was filled-out.

17




WO 03/ 101539 PCT/ EP03/ 50192 EXAMPLE 6- Needl e-l ess adm ni stration of
arachis oil in human volunteers Arachis oil was adm ni 23 sloesmbyr 2006
needl e-1 ess device and by needl e and syringe to 5 conpare six paraneters:

(1) co of injection; (2) injection pain; ( I 0j jon sensation;
(4) Iogg‘*(%ssﬁ?%%sreac&i,qns; (5) .subject preference; a%TFgg’S?S‘éi?%temc adver se
effects. PBINgIese5AR ‘('518)24#?85115t'%?f=%EPCQ‘@&BfWJWFéaﬁIVé@Pui ted for an
open- | abelyperichPes P oI GRG. MBRGIHR HAMViERIsIaayk 1dé tocdiRfie RERINET € di vi ded
into four groups: Goup 1. intranuscular injéction with arachis oil and
10%enzyl af%laét’ﬂiﬁﬂ exprignoes wate agdireevaivgted. syringe I|M (1.5 inch, 20 gauge

needl e) - hereinafter called device A 15 G oup 2: subcutaneous injection
with arachis oil and 10% benzyl al cohol with a needle and a syringe S.C
(1. 0 imchCoflergansgefineaitne) - herei nafter called device B Goup 3:

i ntranmuscul ar irH'gecti on w E??,arachiﬁ fohﬁl’ and 10%. benzyl a)J cohol with the
needl e- | e5Q3SRSY feconplgiensss of Guediian dhefofp R spratahon 19878 ScrIWa00 | b. spri ng,
0.014 20 @e4fice (differential pressure)- hereinafter called device C G oup
4: subcutaneous injection with arachis oil and 10% benzyl al cohol with the
needl e- | edyalliefthe ell Mygiratge teskin\N2S s kgt meme Syt tharskivi(2)y mSit Gf the85 | b.

i e oot B Gl ERER Flof Braefited SRR DNER 0 s “how 10

sel f -1ionj egil penetrdtatithé &kiCt i on sessions with two injections each separated by
2 hours. Each session was either with IMor S.C needles or MediJector.
The injections were random sed to right or |eft and upper or |ower thighs.

The | ocalpigirt  sARAGH RBUAD MERLImpILE S WACAARRBd wRIBHe! 1M feeqRY Ul ST NG and

sensation) was eval uate nedr at'el y er each injection and for two
~hour s t hemd#feraftcawith the st Medifecr &erice Acamddliestectiviigi re  was filled-out. 17
23 Novenber 2006 WO 03/101539 PCT/ EP03/50192
15 Injection Pain
To assess pain, a pain scale was used (Figure 7). Figure 8 clearly shows that the least
pain was experienced with the IM MediJector, and the most pain with the IM Needle.
Injection sensation
20 Toassess injection sensation, a scale was used as presentéd in Figure 9. Figure 10
- shows that both Medi.léctqr devices caused less injection sensation.
Local Site Reactions
-To assess the local site reactions, the following 4-point evaluation scale was used:

25 0-no reaction; 1-mild reaction; 2-moderate reaction; 4-severe reaction

Figure 11 shows the local site reactions after 2 hours, Figure 12 after 24 hours and

Figure 13 after 5-7 days.

30 Subjecr preference

The patient preference questionnaire included the following questions:

Question 1-Overall I found the injections for device A,B,C,D

18




During the second visit, 24 hours later, the local site reaction and any
adverse experiences were evaluated. During the third vE3Nbyerbbef 2086 s

| ater, local site reactions and adverse experiences were agai n eval uat ed.
5 Conpl f injection To assess the conpl eteness_of injection,: the
follomﬁﬁgﬁ%éﬁé?&ation rating scale was, used: (1)-aIPC3&mFW%5%iI penetrat ed
the skin; ~ve@f$npiee?agﬁrswﬁé§w@ﬁsaﬂhesl'gk'i‘wp?%anﬁuhﬁrdlyfuntslﬁ@sammot penet r at ed
the skin; yGRmpleadh: hal f the oil penetrated the skin; (4)-very little of
the 10 oil penetrated the skin. Figure 6 shows the results. Mst conplete
injection was achieved with the IMneedle and thereafter with the IM

Medi Ject o } - tJ 5 Inj.ection RPain.Jo assess pain,
a pain SCQF%SG%%%&SV@HW% ‘g%d;]‘g?%e& tﬁ;ﬁg{’ﬁr@ed%%é Igévﬁry&} a4 WJ)%EOQ ngf t he | east

pai n whs évixerA,B;Pd with the I M Medi Jector, and the nost pain with the I M
Needl e. - In'é,g\ﬁiﬁlon sensat i 0{1 20 To fssess i njection sensatjion, a scale was
used as pi*é lag: 1samev iRt ralline: -pewiah ssomswhatywellingever Sowiigdi Ject or

devi ces caused less injection sensation. Local Site Reactions To assess the
| ocal site reactions, the follow ng 4-point evaluation scale was used: 25
0- no r eac@uestipn 3-How willingaetildmou B tgtieryaumelf ermufdcton with éevicer e reacti on
Figure 11 ﬂ? the local site reactions after 2 hours, Figure 12 after 24
-hour s andA’ gjre 13 after 5-7 days. 30 Subject preference The patient

pr ef ergencaegueitingROME Wt iw‘ill_tliihgtdﬁéhtﬁabesofr@Wh@Wnﬂ@lliﬂ%ESéI& QAwillinguestion |
-Overall 1 tfound the injections for device A B,C,D 18 23 Novenber 2006 WO
03/ 101539 PCT/ EP03/50192 -very unpl easant; -sonmewhat unpleasant; -slightly

unpl eas an@ﬁesﬁ&%-@hﬁ’ch‘&?#c@%@lﬁ%’bu b Rbst willing to use to give yourself injections
at home? '
-IM Needle and Syringe (Deviée A); -S.C. Needle and Syringe (Device B); -IM-
15 Medilector (Device C); S.C. Medilector (Device D).

~ Figure 14 shows the results of the questionnaire.

Systemic Adverse Events
.20 Intotal 7 adverse events were reported: 2 blisters and 5 crusts at injection site. The
* events were all mild and involved all four devices. The events were probably related

~'to the oil.

Conclusions _
25 . The above trial shows that S.C. administration of oil has some percentage of wet

injections.

IM and 8.C. Medilectors were significantly less painful than needles. They were also

considered more pleasant'.
Even though MediJectors had a greater incidence of local site reactions (mild and

“clinically insignificant), subjects had a significant preference for the needle-free

MediJector.
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at all unpleasant. Question 2-How willing would you be to have a doctor
give you an injection with 5 device A B, C D -very w || 2adlovesberddost
willing; -neutral; -somewhat unwilling; -very unwilling. Question 3-How

willing ubetoglveyourselfanlnjectlonvvlth Vi A B CD 10
-very wi W&rﬁl ISXQ Pq}ﬁ%s?’Toﬁ?? -very

ut.r al omewh
unwi 1 | i ng'nor é‘éi“f %WE‘I"P"H%‘%‘?“@ c&d@Fﬁ"’?&Ua‘HM M?g Weqigry the BR§IMBo use to
gi ve your gdefeah Bk fekdaQRAS An%fhehﬂﬁﬁl?ht)ﬂ ivkaggbea AnA-naXid AGRe(Device A); -S. C
Needl e and Syringe (Device B) 15 Medi Jector (Device O ; S.C. :
Medi Jector (Device D). Fi gure 14 shows the results of the questionnaire.
System ¢ Adverse Events 20 In total 7 adverse events were reported:. 2
blisters.and 5 crusts at injection site. The events were all mld and
i nvol ved all four devices. The events were probably related to the oil.
Concl usions .25 The above trial shows that S.C. adm nistration of oil has
sone percentage of wet injections. IMand S.C. MediJectors were
significantly | ess painful than needles. They were al so considered nore
pl easant. 30 Even though Medi Jectors had a greater incidence of local site
reactions (mld and. clinically insignificant), subjects had a significant
preference for the needle-free MediJector. 19 23 Novenber 2006 WO
03/ 101539 PCT/ EP03/50192 In order to achieve a hi gher conpl eteness of
injection with I M Medi Jector, the spring
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force can be increased. Another possibility is the use of a mni-needle
device. 20 23 Novenber 2006 Cains: 1. An oily sol uti a8 Novenbygr@b06 on to a
subj ect conprising a first conponent, which is a long-acting ester of a
progest ogen, and a second conponent, which is an ester with a fatty chain
|l ength of C6 to Cl2 of 7-al pha-nethyl-1 9-nortestosterone, whereby the
progest@gmit: ester and the androgen ester are dissolved in ethyl

undecanoate. 2. The solution according to claim 1l wherein the progestogen
is an ester with a fatty chain length of C7 to C15 of a progestogen

sel ect ed A oilyp sdidiogrfou njetiors its i subjeaf corapiisd arstecontponeitinbicarione,

di et hi st t | th di ol ,
nor gest 1 oS- fiding 1sF b BREeSogelt dBIEP R BB Gpanent il B astdr il ' ©
et onogestafatty ghain Jﬁns & to Q12 qméabbamatm1aﬂwdestpstgrme, wh@rehy thewher ei n
the pr Ogﬁég&%eh%s’éﬁaﬁ@fh%ran‘af'ogeﬁte%fé‘?gﬁ‘eg&:éﬁlvé&rlg%ﬁ@/ﬁﬂﬂ%@

needl e-| essdevice, a mni-needl’e device or pre- cut aneous
syringe, conprising less than 1 mlliliter of an oily soI ution for

i nj ect i20The Gohutisn biesrting a0 &Rirh S WHerainf méqirogr@mgénqgran ée!furqmthl @fa':tt

| ong- 2y T oP o PEGES RAEReRS sBechS iR et §7 1S 1
- al pha- netefjgterope,n o norethisistone o nejmethisteedne, t hmorpihpomselpgenrgsstranoasd t he
andr ogen yn@skéol, 2 dhyfHodRe! VifetgdstreR” AR oridireP" a%%BéjéstHéPd%%%ﬂéﬁee 21

allylestrenol, etonogestrel and dienogest.

3. The solution according to claim 2 wherein the progestogen is an éster of.
etonogestrel undecanoate.

b Ac-needlie-less - device, -a-mini-needle - device -or-a- pre-filled ‘subcutaneous -syringe, - et

comprising less than 1 milliliter of an oily solution for injection to a subject
comprising a first component, which is a long-acting ester of a progestogen, and a
second component, which is an ester with a fatty chain length of C6 to C12 of 7-
alpha-methyl-19-nortestosterone, whereby the progestogen ester and the androgen
ester are dissolved in arachis oil or ethyl undecanoate. '
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