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Pharmacokinetics of weekly transdermal estradiol controlled delivery system in 

postmenopausal Chinese 
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AIM ： To study PharmacokineticaI profile of 

weekly transdermaI estradioI oon trolled delivery 

system (E2一WTCDS) in 18 Ohinese postmeno- 

pausal wem erl M哐Tl|0DS：Single and multiple 

daily doses of Ez-vv1℃DS were applied to an area 

of intact skin on the 1ower abdomen， usirig 

Estraderm 丁rs (E2_丌 s) fr0m Ciba-Ge[gy 

Company as control E2 concentration i13 serum 

was measured by RIA REsIII胚 ：C懈‘38±5 ng 

·L_。，『r嗽 22±5 h，AUc 5651±386 ng‘h‘L～， 

c 44+-7 no·L_。，C 35±4 ng·L_。，F1 0 22 

士 0 10 1e relative bioavailability of Ez· 

W rC_DS was comparable to E2．丁rS during the  

same period of system application O0NCI U— 

S10N：Ez-v、rrCDS rnaintained relatively con stant 

and effective serLrtl estradiel COl3(~ntration s and js 

suitable for crlee-weekly application ． 

Currently， exogenous estrogen therapy is 

maiNy prescribed by the oral route of admlnistra- 

tion． However， administered orally，estradiol is 

metabolized almost completely by hepatic “first． 

pass” elimination． Furthexmom ， oral estrogens 

e．~tlse elevation of hepatic pmteins，including the 

substmte of renin in particular，which in turn causes 

a rise in bb0d prmsure[1． 
． 

Transdermal administration of estradioI call 

avoid such first-pa ss hepatic metabolism，prevent 

solne of these undesired effects．as well as reduce 

the d()se required~3， 
． In 1987， a transdermaI 

therapeutic system of“Estraderm TTS” (Ciba- 

Geigy)which utilizes the membrane contmllad drug 

delivery technologies was developed and 

commercialized． Transdermal therapy with 

Estraderm-TTS delivers the physiolog ical estrogen 
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estradiol directly irite the blood stream bo th in 

unchanged forms and in physiological quantities． 

Estradem1．TI raises circulating estradiol 

concentration to levds similar to those in the early 

follicular phaset ． Estraderm—TI thus pmvides 

fnr physiological estrogen replacement． Most 

recently， an advanced polymer matrix micro- 

reservoir centmllad transdermaI drug ddivery 

system of “Weekly TransdermaI Kstradiol 

Contmllad Delivery System”( ．WTCD8)was 

successfully devdopad in this institute． E2． 

WTcD6 is capable of producing a relatively censtan t 

seruln level of estradiel with a duration longer than 

that achieved by Kstrad erm-TTS． 

The purpose of this study wss to characterize 

the estradiol concentration-time profiles and 

Uharmaooklnetics after single and muldple daily 

tranadermal doses of B _w T(=DS． in eighteen 

Chinese postmer~opa usal women ． 

MATERIALS AND MErlROI)S 

DrⅡ andII-s ⅢM 出 W诎 【YTransdennaI Estradiol 

Controlled Delivery岛，st∞ (Ez—WTCDS，2．5 rag／10 Crll2， 

ollce a week)， Instimte of Materia Mediea， Zheii~g 

Acad~ny of Medi Sciences．(10t№ 930818)． Estrederm 

(E2一 ，4 rag／10 cnl2，twice a week)，Ciha-Geigy 

C<：m~pany(h № B227000) The skin permeation rate。f 

both —w rcI and —下rs was 50 Fg 。d一 ． 1275 7- 

0ounter， LKB company Estradiol RIA Kits， Tianjin 

DoPontCompany 

Sgbjeas Eighteen pc~'tmertogausat w~ftlerl aged 60±s 

3 a and weighing 54．4± 7．2 kg，without endccrine disease 
and t~nt)ur history，entered the study． Each voluntee~gave 

a wri~en corlsertt and tmderwent thoroogh phys c 

examination． AI】the test~ ults their blood，urine，liver． 

kidney，and dectmcardiogram were within normal ranges 

Atleas~2wkbeforethe study．allwel-easkedtobekept{n)m 

medication 

l 咖 l In the e dine study，volunteers entered 

the studyinan open，randomized e1'E~ er study design． A 

10 LTII2 ∞ tither E2·WTCDSⅡ E2·T『s 萄v朗 to 

each volunteer Immediately after ro~ov8I the protective 

Liner，Systeln should be applied to an area clean，士y，and 
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intact skin on the lower abd~len． E2-W TCDS was wom 7 

d，and E2一．rrs wom 3．5 d． Blood samples(4mL)were 

taken before application and at the following rime pericda after 

weafing~ 一WTCDS 12，24，72，120，168( )，172， 

180，192，216 h； 一rrs 8，24，48，84(’)，88，96， 

108，132 h blood saraples re mlIected in tubes an d 

separated by centrifugation(3000 g for 5 min)． Serum 

fractions fr~en at一20℃ until bdng assaved． Each 

studywasfollowed  by awo~hout p od of 2wk． 

In the multiple daily dase study，the m msdermal systmxs 

were applied for 3wk，E2一WIX31~ 0n∞aweek(3 systea~lS)， 
一 1TrStwice aweek(6 systeffi~)． Atthe end of168 h or 

84 h． the systerr~ w e removed and replaced by a flew 

system at a new slte． Skin sites va~re rotated L1s a 

predeternfined pattern， using each site only ∞ oe B10。d 

~amp[es weFe drawn immediately befme each~8teial wearing 

and at the following  time pe~oda alter app lication： 

E2-WTCDS1st and 2nd wk at 24，72，168 h(+十)，3rd 

wk at 12，24，72，120，168(+)，172，180，192，216 h； 
— TTS1st and 2ndwk 8，24，84 h(+十)，3rdwk at 

8，24，48，84(+)，88，96，108，132 h． 

DrⅡg amarsas EstradloI ooncentration in serlll21 was 

measured bv radioimmtmo~e,ay method ibratlon col"~ 

linear overthe range of 5—100 ng ·L～． The|rIeaTl 

recovery from serum was 96 ± 2 ％ The coefficients of 

variation of day-to-day and within—dayⅥ 卵 I黜 than 4．8 ％ 

and 6．8 ％ ．respectively． 

Phanna0 dI-eti attalysis The phannacokinetic 

analysis was performed  by ， s of individual data with a 

('K队 ~ogr'arnon an IBM-FX486 computer． c一 (c )： 

the highest(1owest)olr,erved咖 n concentration during the 

wearinginterval；T一 (11～)：thetimeatwNch C～ (Cm ) 

occurred；Cp(84)，Cp(168j：concentration at the tlme of 

SyStei~removal(84 h oi"168 h)；AUC(0—84)，AUC(O一 

168)： the I~'ea under the serum concemratlon-tlme enl've 

during awearing-inrervaJ fO一84 h or 0—168 h)calctdated 

bythe linear trapezoidal rule． The fluctuation index (FI) 

was calculated from 

FI=(c 一c )-r／AUC 

AtI concentration values below the quantification Iimit 

w~a'e treated a5 zero in the culatlon of melKll data and 

pharmacokinetic parameters 

REsIII胚  

The serurfl concentration．time profiles of 

estmdiol in 18 heahhy postmenopausal wOlTlen 

wearing a single trmasdermal dose showed mean 

estradiol concentration before system aFplication was 

2．2—2．5 rig‘L一 ，b0th F4-WTCDS and F4一下rs 

raisea sertlrll 1evels of estradiol to 1218xlmLaTI valups 

0f 38．3 ng。L— and 43．1 rag。L一 ，respectively． 

within 10～22 h of application of the systems，and 

then maimained relatively constant concentrations of 

33—35 ng’L一 and 30—34 ng。L ．respectively 

(Fig 1 j． However，the estradioi concentration 

after wearing F4一WTCDS remained constant 1eveI 

for 7 d，while E，一T1 only 3．5 d． In alI csBe~． 

sen／in estradiol concentrations retumed to baseline 

within 24 h of removing the system s The 

pharrrmcokinetic lxarameters of B ．WTCDS and 

B—T1 were given in Tab 1． The relative 

bioavailability of F4．W TCDS was 105± 3 ％ m 

— T1 (P>0．05)． 

F 1． Eslradlol m trali~ in sem  after a l-gle 

噬出n衄I d噼 ot" -WIlCII6 (0 )and - (● ) 
( =18)． 

Tab 1． Pharmacokinetic parameters of islradlol in 18 

I：~Slmenolmusal Chimse after single and multiple daily 

tramdermal d,e~s 0f -W IE：~S and -11S in r'ande~ 

a ss归̂ a_． ± ． 

The seFU1T~ concentration-time profiles of 

multiple daily transdermal doses of F4-WTCDS and 
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一 TTS remained constant within the range of 35．0 

—

43．8 ng·L and 30．5 48．7 ng·L ．respee- 

tively，during 3 wk wearing period(Fig 2)． The 

Fluctuation Index of 一W TCDS an d 一 rs were 

0．43 and 0．22 respectively． 

Time／d 

啦 2· M咖 pk daily lransdml~ d0s阵 ph~ tic 

~udy,peak，and troth ltweis of -WTCDS (0 )and 
-T1s(●)( =18)． 

The present study demonstrated that skin 

permeation rate of estradiol in postmenopauasl 

women wearing transdermal systems were 

effectively controlled，and estradiol concentrations 

were restored to the level of premenopan sal early 

follicular phase by -w rIU )s as well as Ee-rrS． 

In single transderraal dose study， C ” < 

c ，了、 > T (P< O．05)，the 

statistieally significant differences were mainly 

caused by their different controlled delivery 

characteristics． B ．_rrS is a merabrane permeation 

controlled delivery system with “burst release 

effect”．1evel of estradiol concentration rises rapidly 

during the initial period after wearing，and then 

falls to a nlean leve1． B 一Ⅵ嘞 S is a matrix． 

controlled delivery system，estradiol 

concentration inere&se8 a 1ittle slowly but is fairly 

smooth and steady． Due to the different 

maintaining times ofE2一WTCDS(168 h)and E2一 

rrS(84 h)，the relative bioavailability should be 

evakmted by their AUC of sarne periods of system 

application． The result indicated the relative 

bioavailablity of B ．WTCDS was comparable to that 

0f E，一rrS(P<0．05)． 

Inmuhipie daily doses study， _r⋯ and T 

values of bo th systems on wk 3 corresponded well 

withthe values onwk1 andwk 2．B _wT( lswas 

22， 168 h， and E2一_rrS was 9．8， 84 h， 

respectively． The result suggests the consistent 

absorption characteristies during 3 wk of 

application． The fluctuation of E2一_rrS in estradiol 

concentration was higher than that of E2一W TcDS 

(P<0．05)，it is mainly responsible for the“burst 

release effect”corresponding to single transdennal 

dose application However，sernm concentration of 

estradiol obtained wi th E2一W TcDS were 

overlapping in the range similar to that of those 

obtained with Ee—TI ． suggesting that bo th 

systems  should yidd simi lar clinical therapeutic 

effects． 

The AUC values of E2_wT(工lS an d B ． 

forwk 3were b。th slightlyIargeTthanthatforwk 

1(P<O．05)，wi th awk 3-to-wk l ratios of 1．15 

and 1．14，respectively． The values of C蛳 an d C。 

OFt wk 3 Were slightly higher than that on wk 1 as 

well(Tab 2)． This phenomenon indicates that 

slight accumulation occurred during multiple 

application of both 一W 1℃DS and 一rrrS． Du e 

to the short elimination half-life of estradiol(～ 1 

h)， the accumulation may be related to the 
“

reservoir effect” of drug in epiderm is stratum 

∞ m eum
[ 

Tab 2· Ratios 0f AUC， C⋯ C for week 3 to week I 

=18． ± ． 

the RIA． 
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在一周中能维持一个相对平稳而有效的雌二醇血 

陈国神 ，张美 王 俏 ，叶金翠 清浓度，宜每周给药一次 
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广西中医药研究所制药厂简介 

广西中医药研究所创立于 1956年，是国家中医药管理局定为国家“八五计划”期间重点建设的十大 

中医药研究所之一 研究所设有中药室、化学室、药理室、仪器分析室、实验动物室 、图书情报资料 

室、同位素室和制药厂 全所有科技人员 130多人 ，其中研究员 13人，副研究员 30多人，助理研究员 

65人 

广西中医药研究所制药厂是研究所下属的一个科工贸经济实体，依托 自身技术优势和广西得天独厚 

的丰富药物资源(广西有药用植物4600余种)，近年来研究开发了复方氨基酸全营养液、康血宝口服液、 

母乳泉口服液等产品． 复方氨基酸全营养液能促进少年儿童生长发育 ，调节人体营养代谢平衡 ，消除 

疲劳，健脑益智，提高机体耐力和抗病力，是少年儿童厌食偏食，外科手术、孕妇产妇 、贫血症、病后 

及老年体弱者的最佳营养保健品． 康血宝口服液是由黄芪等名贵中药加氨基酸原液精制而成． 用于妇 

女贫血、月经不调以及中老年气血亏损的患者． 最新研 制的纯 中药制剂母乳泉 口服液，有益气补血、 

通络下乳之功效，用于产妇少乳、无乳、乳汁清稀者． 目前这几种产品已销往广西各地以及广东、贵 

州、四川、浙江、湖南等地 ，深受欢迎． 

根据国内、国际医药市场发展和广大患者的需要 ，广西中医药研究所制药厂正努力研制更多的高科 

技产品，欢迎国内国际同仁真诚合作，为祖国医药卫生事业共创光辉业绩 

厂长：周龙强 

地址：广西南宁市古城路 20号 

邮编：530022 

电话：(0771)5853486 5877344 

电挂：3838 传真 ：0771—5867737 
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