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The 19-oor derivatives of progesterone are refened 10 as ")lure" progeslational molecules as Ibey bind almost < xdusi''Cly to !he prog<s· 
ierone receptor (PR) wilhou1 in1erlering wilh receptors of olher steroids. In !his caiegory is Nestorooc~. ,.flich llas strong ~ 
activity and antiovulatory potency with no androgenic or estrogenic activity in "'i\'O. These propentn male ii highly suitmk for use 
in contraception and hormonal therapy (HT). Due 10 i1s high po1ency. \'Cry IO\\- doses of Nes1orone may be deli,"Cfed ,-ia long-term 

sustained-release delivery systems. Nestorone. 75 or 100 µg per day. rekas.ed by "-aginal ring has s.uppress!d m-vbtion in •'OfDell. 

with inhibition of follicular maturation. A vaginal ring releasing bolh 150 µg of Nes1orone and 15 JLg of clhinyl estr.ldiol per day has 
effectively suppressed ovulation fN 13 consecutive cycles. Nes1orone has also been used effectively in a single implant for conuacq>
tion in breastfeeding women and shows promise for use in transdermal sysaems as a contracepti'-e or for I-T -.-bm combuaed •ith 
estrogen. 
() 2003 Elsevier Inc. All righlS reserved. 

1. Introduction 

1be variety of progestins synthesized in the last decade 
differ in progestational potency, phannacokinetic propenies 
and Olher effects related to their source molecu!"5. lmpor
tmt among these are the 19-oor derivatives of progesterone. 
which are pure progestational molecules that bind almost 
exclusively to the progesterone receplor without interfering 
with receptors of other steroids [ I). One of the most po
lent progestins is Nestorone® (Urmethylene-17a-acetoxy-
19-oorpregn~ne-3,20-diooe).' a 19-oor derivative that 
has progestational potency I 00 times greater than pro
gesterone and 10 times greater than levooorgestrel (LNG) 
12). Nestorone's 19-methyl substitution and tt.e addition 
of the 16-methyleoe substituent, which enhances binding 
to the progesterone receptor, contnllule to the molecule· s 
high progestational activity [3,4). Nestorone is DOI active 
crally; however, when given parenterally it requires small 
amounts to achieve efficacy, and is thus well sttited for 
USe in long-term sustained-release delivery systems. such 
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as implants. vaginal ;ings. and tran""=W melbods (e.g. 
patch or gel). 

2. Classifiadion ol prog Iins 

Many progestins ;.uneody on Ilk· martet or in devel
opment are derived from testOSlerolle (19-nonestosterooe) 
or from progesterone. either 17-0H ptogcskiooc or l9-
11<11ph>gesterone (Table I). Most av-.Ulabk ""'1 Uliiba:ep
tives are 19-nonestosterooe deriva1ives and have some 
androgenic activity. The first geomlioo ptogestin of the 
19-oortestosterone derivatives is tKtttbynodld. the first 
progestin synthc.9zcd The second ge:>mtion progestios are 
classified into the estranc group (DORtbisttrooe or NET and 
metabolites) or the gooaoc group (I.NG and derivalives). 
The thin! geomlioo progestins (LNG derivalives) are des
ogestrel. etonogestrel (3-kctodesoge;in:I). gestodenc. and 
norelgestromin and are less androgmic than second gen
eration progestins 15). Dicnogest is~ n=ndy synthesized 
molecule that is a hybrid derived fmm the estranc group. 
and has a 17a-cyanomethyl group. Unlike most Olher 19-
nortestosteronc derivati..:s. dieoogest is ~ [6). 

The 19-oorprogestaoo derivati¥Ci, while binding -
specifically to the progesterone receplor. do DOI bind to 
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Progesterone 

Nomegestrol 
acetate 

CH, 

androgen o. estrogen receptors. Fig. I demonstrates the 
chemical <t.1JCIUre of progesterone and several proges1erone 
derivatives. Besides Nestorone. other 19-norprogesterone 
derivatives are dernegestone. prornegestone ( R5020). 
trimeges1one (fMGl. and nornegesirol a.:e1a1e (NOM Ac J 
Ill. 

The 17-0H progesterone derivatives have varying activ
ities [51 and include: medroxyprogesterone acetate (MPA). 
which exerts some androgenic and glucoconicoid actions al 

high doses; meges1rol a.:etate; cyproterone a.:etate (CPA). 
the most polenl antiandrogen; and chlonnadinone a.:etate. 
Drospireoone. a new progestin. is derived from spirolactone 
and bas activity similaT to J'70lles!Crone itself 171 

Recepcor binding srudies and in vivo bioassays have 
been performed to compare the progcstatiooal. androgenic 
and estrogenic properties of Nestorone with Olher selected 
progestins. 

Table! 
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Nestorone• 

3. I. Pmgntational octi.-iry 

3. /J PR bu.ding mu&s 
Steroid n:ceplor binJing studies 121 have compaml 

the relative bioding affinity of proge$1Cf01"'. NCSIOOlnl!. 
]-ketodesogestrel (etoocgeslrell. and LNG to ~ 
<eeplor.> (PR) using nl uterine cylOSOI prepanlioo. lb< 

: elative binding aftinitiu from highesl to lowest wa-e as 
follows: 3-b!todesogcslrel (2 .. -.0). Nesloroor: (I 10). LNG 
I 100) (reference comp-.ll. and ~ (20) 121. 
ADOlliec study bas shown dx n:lalive PR bindi.ng affinity of 
a new progcstin. the 13-mediyl analog of~. IO be 
~ times ~ than thal of Nestorooe or LNG f8j. 

3./.2. In •iv<> bioassays for prognrari-1 acmi1y 
Progestalional activil) of Neslorone versus LNG and pro

gesterone was assessed using three differeOI assays 12.llt. 
O) On the eodomo:lria. 11ansformatioo les1 in °'1lnllun: 
female rabbils primed with CSUl!diol IE~) dose-d<peud<lll 
increases in uterine weifht and lhe Mcl'hail Index - ol>
ser-..d for lhe three progcstios administcml subcuraneously 
(s.c.). Nes!orone exhibi.,.i IO lilDC$ gre1ll"f potency lha9 
LNG and '''as 100 lillD - po1ent than ~ oo 
this lesl. Neslmooe was Ilsa 100 blDC$ more polent whctl 
adm.inisraed 5-l'. than Wilm gi- orally (2). 'fhe piegDllllC'1 
maillknllnce tesl in """'1ttlorni rats showed that Ibo 
following minimal s.c. coses per rat per day - dfcdi>'e 
in maintaining pregnancy: 0.03 m,g of lhe new Nesl
analog; 0.3 mg of Nestorone: 0.3 mg of LNG; and S mg of 
progesterone. IJ> usm, lhe ovulalioo illhihition assay ill 
cycling rats. dose-dcpenJcnl inlullitioo of spool•neoHs 0¥\t' 

lation was obsen·cd for ea piogesru. tieSICd (Neslurone-



LNG and P• \\'he-n adminlsrerOO s.c. Ne-s1omne "'·as the- n1ost 
patent of these progestins~ con1plete-ly lnhibitin!; ovulation 
at a dose of 10 µg per rat per dav versus 20 µg LNG and 
900µ.g progesterone (21. 

Nestorone and its 18-methyl analog are among 1he Ult'JSI 

patent progestins \\"hen compared to other ne": molc:cules. 
Tests of the progesiational poiency of additional progestins 
have shown that NET. MPA and drospirenone are more po· 
tent !ban P when given orally 15.71 bul are les.< potent than 
LNG: NOM Ac is four times more ac1i>·e 1han MPA 19). 
wherea..; trimege.'\tone~ a recently synthesized progestin. is 
200 times more potent than progesterone. and hence t\\·ice 
a< po1en1 as Nes1orooe (IOI. 

3.1. Andmgmic actfril)· 

3.2.1. AR binding studies 
Relative binding affinity to androgen receplors. using the 

ra1 ventral prostate as a source. was as follows: testosterone 
(HlO). LNG (70). 3-ketodesogestrel {401. Nestororu: l0.2l. 
18-Methyl-Nestorooe. likewise. showed almost no binding 

to AR 12.81. 

3.2.2. In "''i\'O andn>genic acli1·i~-
The weights of the ventral prostate and levator ani of 

immature castrated male rats were compared after treat

ment with either the control Heslosterooe I or with J
ketodesogestrel. LNG. or NES. Nestorooe at doses of I and 
4 mg per day had no effect on these models: LNG was more 
potent !ban 3-ketodesogestrel. and T was two- to three-fold 

more potent than these two progestins. respectively. Both 
LNG and 3-ketodesogestrel exhibited a dose-dependen1 
wei, ht increase of the VCDtral proslale. Nestorone had no 
effect on LH in cast:raled male rats. while LNG and T sup
pressed ut in a dose-dependent manner. 1be dala showed 
that Nestorone has no androgenic or antiandrogenic ac
tivity when administered at a dose of 20 mg/kg per day. 
whic'l far exceeds the effective dose for contraception in 
hWIWIS 12). 

.U. &tmgenic activity 

:u.1. ER binding 
Neither Nestorooe nor any Olber of the progeslins studied 

by Nimar et al. exlullited significant bindillg to estrogen 
Rceptors using immature female ral uteri 121. 

33.2. In m., arrogenic activily 
The uteri of immature ovariectomized female rats treated 

•.c. with Nestorone or LNG were weighed to assess the in 
;nvo estrogenic effect of these progestins. Levonorgestrel 

at I and 5 mg per day was associated with significan1 
increase in ulerine weight, while Nestorone at similar 

!oses bad no uterotmpic activity. LNG plus estradiol had 
, )l S)'Delgislic effect OD uterine weight increase; howe>er, 
i~ooe did 001 affect the uterolropic activity of esmodiol. 

Both L~(J and So1onlfk. .. e'\hihih.~J antk."'Stn~enk: a.:-ti\·
i1y in th;n hoth hlocktd \·ag1nal \."Cmifi'"·ation 1ndUt."'OO by 

E: 1~1 

Se\'eral pn>gestins bind to the glucoconkoid "'""'P'""'· 
'.'lestorone. as v.·ell. ha'.\ exhibited f\lndln~ affinit~· to calf thy

mu' ~1lk·ocorticl'lid receptors~ ho\f.c,•'t!T~ ll'l!'idk'r Nest~ 
nor L:-JG haJ gluc<M."Orticoid-specific ~ In rat IJ,.-cr. 
e.g. glycogen and 1ywsine transamim.<e production 121. On 
!he other hand. Nes1orone exhibits th} mol}1ic acti,ity in rats 

at ""'Y high doses 1a dose 2000 time> greakf than the dt"" 
effective in inhihiting ovulation in r; ts) (Population Coun
cil. data on lilel. Medroxy progestetooe acelale is another 

pmges1in exhibiting glucoconicoid a.:ti.-i1y al the high doses 
u,,..J forcancer indica1ions ( I LI 2 J. while megcstml acetate 
shows 50'k less activity than MPA 113]. Nooe of these pro
gestins oxen actions at the therapem c doses used for con
traception or homwnt' therapy. 

Nestorooe is not active orally. bw CODlilllJOUS delM!ry 
in su'.\tained-re1ease implants.. \"aginat rings or intntutcrint 

sysrems makes the molecule more a•'111lable 10 ~tis.sues. 

Nestorone. like progeslerooe. 00... lO( bind lo SHBG and 
has a shorter half-life and higher ckmmce ra1e than pro
geslins that exhibit SHBG binding 11~1. ~·s lad of 
SHBG binding and its large \'Olumc of disuibulioo is con
sistent with its high affinity for Pits and .ts .........., .. ....,,, in 
extravascular space (15). The free frac:tic!"o!Nestorooc and 
other progestins (e.g. progesierooe ancf dienog<:sl) Iha! do 
not bind to SHBG 16] should be peaier Ihm most T ...ien-1 
progeslins that bind to SHBG. 

Noe e1 al. (15] have studi<d the ..,.., •• i1c;iptric-. of 

Nestorone when admioislered orally. by i.v. bolas illjeclioo 
or via implant. The IWO-Corllpooeul half-life ol ~ 
after an i.v. bolus in~ (100µ.g dose) is 3.5 ± 0.5mio 
and 83 ± 14 min. The volume of disuil-..i>oo of Ncsbooc is 
4.7 ± L31/kg. its mdabolic c~ n1e is611kg per day 
and bioavailability after oral adminisrnliaa (IOOµg dosel 
is 10% of the dose 115 ]. When ttitiakd i' , •one ,,_ ad
ministered orally. 43% of radioactivity - recow:ml from 
the urine. 

Noe et al. (151 also found lhlll 11>t deaiwe """' of 
~orooc is slower after long-tcnn ~.,,. of subclctmal im
planis. In this study of five womca ad! implmt bad an 
inirial load of 78 mg of Ncstorooc .llld ldeasal oo av

erage I 00 ,..g per day. Upon implaol mncmd, Nestooooe 
levels decreased 10 50'I> al 180min ("'45pnolll) aflc1- the 

highest level W3S detected. with DO clmge m bool$ lllllil 

480min. 
Llild<enmllki et al {16) found par inllai&di•idml vm-

ation in Ncstorooe lcw:ls within implul k 4 groups. 
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although a linear correlation between mean NES plasma 
levels and implant length was observed; 39 subjects were 
implanted with NES capsules or either 30. 15 or 7-5 mm 
in length (drug loads or 40, 20 or I 0 mg. respectively). 
Two- to three-fold differences in NES plasma concentra
tions were observed among subjects receiving the same daily 
doses. which the author.; suggest may be due to individ
ual differences in hepatic blood flow rates and metabolic 
capacities. 

5. Nestorone in long-ading systems for rontraception 
and honoooe therapy 

Nestorone is presently under investigation for use in a va
riety or sustained-release delivery systems. such as implants. 
vaginal rings. and transdennal patch or gel formulations, ror 
contraception or hormone therapy. These novel delivery sys
tems avoid the first pass effect on the liver that occurs with 
oral intake and provide steady serum steroid levels "'ithout 
the fluctuations observed with oral contraceptives. They are 
either user-controlled or require no attention and thus gen
erally have high compliance rates. Potent progestins. such 
as Nestorone. that are nor orally active are well suited for 
use in sustained-release delivery systems. which necessitale 
use of low steroid doses. The unique features of Nestorone 
are listed in Table 2. 

5. I. Nestoron£ delivert!d from vaginal rings 

Recent technological advances have enhanced the de
livery capabilities or vaginal rings that release a single 
progestin or an estrogen-progestin combination for use in 
contraception and hormone therapy. A number or studies 
with different steroid-releasing rings have been conduued 
[ 17-27). and two rings have been FDA-approved to date: 
Estring9 • releasing estradiol ror hormone therapy and 
NuvaRing9 releasing etonogestrel and ethinyl estradiol 
(EE) for contraception. Studies or different formulations or 
Nestorooe-containing vaginal rings for contraception are 
ongoing and include a Nestorooe-only ring and a com
bination ring releasing Nestorone and EE. The vaginal 
ring used in current studies is made or dimethylsilox
ane/vioylmethylsiloxane copolymer and is approximately 
56 mm in overall diameter and 8.4 mm in cross-section. The 
steroid(s) are contained in cores within the ring body and 
diffuse at a slow. steady rate. The rings are desigoed for 
I-year efficacy. 

Table 2 
Ncsloo:ioe: a progestia v.-ell sui1cd for SUSlaincd-relca.\C dcli\'Cf)' 

H;gh ~ polency 

Nol active orally 
Nol bound to SHBG 
No androgmic .. csuogmic dfcds 
High antiovublorj effect 

5.1.1. NestoroM vaginal rir.g 
A Nestorone-only vaginal ring has been cvalualed for COQ.c 

traception in normal cycling """""' and in lactating womca. 
A 6-month study or a vaginal ring delM:ring either 50. 75 
or I 00 µg per day of Nestnrooc has been completed. Of 
180 women enrolled. two plegnancics were rqxx1ed in !be 
75 and 100 µg per day ring groups. both during the fourda 
month or use. Mean blcedint-frec days dec1cased wilh time, 
ranging from 64 to 70 and 5 i to 77 during the first and sec
ond trimeslet'S. respectively . -90 day<; per trimester). Days 
of bleeding and spotting wt re lovo"CSt ,.;th the I 00 µg per 
day ring. The cumulative e<JOtinuation raics by dose at 6 
months were 84.8. 76.7 and ~3.2'f. respectively (Population 
Council. data on file). 

Serum levels or Nestoronot remained constant at 125. 200 
and 250pmol/I for the 50. 75 and IOOµg per day dose 
groups. respectively (261. Porcentage of sampling periods 
with ovulation inhibition (I' < IOnmol/I) was 97-5. 97.4 
and 98.8% in the 3 dose groups. respectively Cfig. 2). Al
though no difference "''3S .nerved in lutcal activity bet•cca 
the two lower-dose groups. results suggest higher efficacy 
,.;th the higher dose. 

Ovarian function was al'° assc:<Sed by mcasurcmeolS 

or serum E1 levels. The highest E1 levels inversely cor
related with NES dose. fauadiol levels were high and 
variable acconling to the rronth or sampling with use ol 
the low-dose ring. E1 le>-els <100 pmol/I occumod only 
in the high-dose group in 5% of the sampling runs; E? 
levels below 350 pmol/I oo.-urred in 25. 56 and ~ ol 
subjects in the low-. mid- ~md high-dose groups. respec
tively. More pronoooced in •ibition ol follicular malDnlioa 
was observed ,.;th the 75 .tnd 100 µg per day rings; Ei 
levels in the higher dose gl'•lUpS remained in the range ol 
300-400 pmolll. which is clwactaistic ol early follicular 
phase secretion. The three rings effectively inhibited ovu
lation and suppressed Jut~ activity with Neslorooc scrmn 
levels >IOOpmol/I. 
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These results indicate Ural Nestorone is highly effective 
ill preventing follicular !lJ'0"1h and ovulation at doses of 75 
and 100 p,g per day. The Later dose induced the higher rate of 
O\'lllation inhibition (only l.2'k of samples indicated luteal 
activity) and the lower number of hleeding and spotting days 
over 6 moolhs of use. 

Massai et al. [21) studied the 50 µg per day Nestorone-0nly 
ring for contraception during the postpartum period in 
50 lactating women. No pregnancies occurred in 555 
women-monlhs of observation during the I-year study pe
riod. Nestorone serum levels, initially around 127 pmol/I, 
remained constant at appro<imately 74 pmol/I until the end 
of the study. Because Nestorone is orally inactive it did no1 

affect the nursing infants; infant gn11A1h and breastfeeding 
performance did not differ from that of infants whose moth
ers were using the copper IUD in another study. During the 
study about 80% of women became arnenonheic. a rate drat 
feU 10 about 50% at I year. Lactational arnenonbea lasted 
for a mean of 319 days. 

5.1.1. NESIEE ring: dose-jinding study 
In a dose-finding study conducted in 5 clinics, 152 normal 

cycling women. used the NES/EE cootraceplive ring for I 
year(Fig. 3). Each ring contained one of three Nestorone/EE 
dosage ratios. 150.'15. 15000 or 200/15 µg per day. and was 
nsed on a schedule of 3 weeks inti week DUL The objective 
of the study was IO determine the effectiveness of the three 
dose ratios in preventing luleal activity and in controlling 
mensll'Wll bleeding patterns (28). 

The three dosages inhibited ovulation in the majority of 
subjects. Howevec. two pregnancies did occur. bolh in the 
200/15 p.g per day group. In the 150/15 group, luteal activ
ily, defined as serum progesterone values ?: 10 nmolll. was 
lqXlfted in 8 (4 cycles in 2 women weighing >IOOlcg} of 
120 cycles.. in the 200/15 group in 4 of 118 cycles and in 
the 150/20 group in 0 cycles. 

The ring provided good bleeding cootrol wilh regular 
bleeding during the week of ring withdrawal; in all sub
jects breakthrough bleeding or spolling occurred on approx
imately 1.4 IO 1.5% of days while the ring was in place. 

1----58-----< 
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MOS! discontinuations were du< 10 use or de\ia: prob
lems. personal rea.<oos or Olher noo.serious ad•""" reac. 
tions. One serious. ad\'ef'SC e\'C'flt~ pc ssibly relalied to rill!' use 
and resulting in early termination. "'"' a superficial throm
bophlebitis. 

Lipid measurements compared xfore and I ~ afttt 
ring use showed !hat HDL •'lllues increased :!J.-3~. ,.,hile 
LDL declined 3-7'k, Increases in kUI choleslcrol 13-l I~) 
and in triglycerides 17-11'1! were also DOied. 

Colposcopic examination of sutjecls' •-aginas and cer· 
vices indicated no devia!-relaied dlilllges. Thc:5o< findings 
corresponded to results of Fraser et al. [291. ••ho found 
no significant changes in the •'llginal epithelium UpOll 

colposcopi<: examination in users ;,f various ring formu
lations_ including a Nestorone-<>nl) ring and a Nestorooci 
EE ring. 

In summary. Nestorone used in combination with EE in 
vaginal rings has performed well wilh respect 10 O<lllacion 
inhibition and control of bleeding f'altem> "'ilhoul saioos 
device-related effects. 

Contraceptive systems using multiple implanu. such as 
Nmplant* and Jadeite®. have bee.1 available to wumeo 
for several years. Refinements in implalll t<dtnology and 
!he availability of p<lknt progcSlim lme allowed for the 
development of single implalll systems. Wilh usie of poceot 
pmgeslins. .a single implant sysicn m.ay ~ conma-
ceptive efficacy and is likely 10 be mooe aooepti"* to 
users. • 

A sini le implant releasing ~ aloae t.:.s been 
lesled in laaating women in a 2-~ study comparing 
!he Nestorooe implant to lhe copper T inmw1aine devia: 
(T-Cu) [301. Nestorone is inactive orally and lhus will llOI 
affect lhe nursing infant. The impLml. which is 4 cm in 
lenglh anJ bas a silicooe drug mairix COie conr.aining 80mg 
of Nestorone. initially teleases. in vi1ro. about IOO p.g per 
day. The mean Nestorooe serum le'vcls......., 175pmolll al I 
month poslinsertion; by the end of !be lint ycat. Nestorone 
le->-els had decreased 10 60 pmolll. Nestomnc coocmllatioos 
in the bn:aSI milk were 54-135 pmolll. 

No pregnancies ocam:d in 2195 and 2145 _,,_ 
moolhs of exposwc to the NCSlorone llDpbnl and lb.: T-Oi. 
respectively. During lllCUlioo and in lhe first 6 moolhs of 
the study Nestorone implUI ....... lwl signitica11lly loss 
irregular bleeding daao did the T..Q; .....-. (P < 0.002). 
Implant ....... exhibited significant iau<:w in irregular 
bleeding after infalll weaning ( P < 0.0S). similar IO lhal 
experieooed by T-Oi Ul1.n. No serious ..i...rse -.s that 
were likely to be related IO Nestoroae implant usie -

observed in either group. 
These results suggest that NCSlorone tiW>ed m a single 

implant provides effective altemaUw: Wllll• q•ioo for 2 
r-s during lacwioa and after weming llld itpiCSUllS .a 
promising method of long--acling billh Wllllol (JOJ. 
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5.3. Nestorone ddiw:rrd from ITtlllSlkrmal syst<'ms 

Progcstins used in a transdermal paldi or gel must be 
effectively absorbed duoogh the skin and must be able to 
achieve a systemic effect in small doses. Progesterone was 
first used in a transdermal hydroakoholic get After appli
cation to the skin. very low plasma levels insufficient to 
achieve systemic efficacy were detected. beca- the steroid 
was converted in the st.in via the enzyme Sa reductase to an 
in>ci.ive metabolite (Sa dihydro progesterone) [311. Olher 
progestins, such as Nesturooe. trimegestone, norethisterooc 
acetate. levooorgestrel. norgestimate and its active metabo
lite oorelgestromin. do no1 undergo this conversioo and 
are able to acbi.!Ve higher systemic levels when applied 
transdermally. 

Although inactive orally. Nestorone is particularly well 
suited for transdermal delivery because it is highly ac
tive when applied to the skin and achieves good systemic 
bioavailability. Due to its high progestational potency and 
anti-ovulatory effects. Nestorone, when absolbcd trans
detmally can achieve systemic serum levels that supptess 
O\ :ilation in the majority of subjects ([321. Population 
Council. data on file). In a 3-month multicenter study of 150 
normal cycling women. Nestorone gel was applied to ab
dominal skin in daily doses of 0.3. 0.6 and 1.2 mg. Results 
showed a clear dose-response effect in serum Nestorone 
levels achieved and in ovulation inhibition: 53. 64 and 83~ 
inhibition in the 3 dose groups. respectively. 

Of the progestins tested for transdennal hormone !her· 
apy. Nestorone and trimegestooe are the most suitable 
compounds; they rate among the mos1 po1ent progestationa1 
molecules and have proven to he active at very low doses. 
The publication of the Women's Health Initiative (WHI) 
study results in July 2002 [33[ has increased interest in the 
effects of other molecules and other routes of administration 
of sex steroids for honnone therapy. Given its phannaoo
logic profile. the safety and efficacy of Nestorone delivered 
transdermally with or v.ithout estrogen deserves further 
research. 

Nestorone.. a 19-oorprogestero derivative, is one of the 
most potent progestins developed to dale. It exerts a high 
antiovulatory effect at low doses and appears to be active in 
women when released from subdermal implants at a dose 
of l 00 µg per day and from vaginal rings at 75 and l 00 µg 
per day. Although results of the WHI study [331 have raised 
many ques1ions regarding the s.afecy of progestins. a laJ!!C 
body of evidence indicates that nonandrogenic progestins 
induce fewer inetabolic changes and side-effects. The phar
macological profile of 19-norprogesterones in general. and 
of Nestorone in particular. renders this class of compounds 
suitable fai: cootraception and hormone therapy and warrants 
further research in these areas. 

This anicle v.-as made possible panially lhrough support 
provided by the Office .:if Populatioo. Bureau for Global 
Health. US Agency for lmenwiooal Development. under 
the terms of A,.-anf No. HRN-A-00-99-00010. The~ 
expressed herein an: 1"°"' of the author(s) and do DOI nee. 
essarily reflect the "'-"' of the US Agency for lotem:atiom! 
0evelopmenL The ,."Ori: "'"" also geo<rollSly supported by 
the National lnstirute of (bild Health and Human ~ 
ment. 
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