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A EHFEIFAKEME 4% 4L E E (tocopherol polyethylene glycol
succinate @ TPGS) 7 T B B2 B EE B 6K Bl estradiol BE AR
WK RREREF OHBE - estradiol F B A &% A TE % 0 RIFE
Rt B BE R EAE - TPCS A& LR BEARARMR L BA XSG
EWRBGHE BT T EHEBIFHBIER - RUWALER > AALABEFAA
RsEtiey estradiol #E AR B - RIE TPCS MR T & BRI 2 # 4y
RACEI AL -

B Fick’s Jaw BHOHARATROLE BB LA BN TELR LHFE
$FRHAE - FUAEATHRY » ME estradiol £REIRAE EtOH/TPGS
BRESTHERERRRE  ATREEGBWNHELE - URALAE
2oy X > £ Franz BEREEEN estradiol TR BKHER -
4% 0 - 06%(w/v) estradiol E#F FiR K & EtOH/TPGS E4ta s+ » B
BEET - NHERYFEBEXERERE > AR CHEKNRARBRTES
¥k &b ¥ estradiol ¥94-F -

TER s R85 » TPGS £ b B &8 E1E A M3 ho estradiol ZME - !
B TPGS &9 CMC €M 2 B AEAN /MRS - EHEBEHLTET » A8
243 EaE 2 TPGS BE & hamg e - miE4a B TPGS BEXZTF » &




BAGHEETCEEBER ST ML 0 B 40%-60%EH 4 FoFid
PRS- B & &z estradiol » ®MaFEH A E T > estradiol #
BAFTAEZE TPCS REM MM HPNEE estradiol HBAEEM
T H BRI e TPGS REBRE - 5 — % @ » TPGS 3% /v estradiol
BREGER > BEEEHORSLEET - ARRERET TPCS 43
%A T A8 &K (Qug/ml) -



EXHE:

Key words: water-soluble tocopherol » estradiol ° experimental statistical

design ’ transdermal delivery

The effect of tocopheryl polyethylene glycol succinate (TPGS) was examined on
the solubility and in vitro percutaneous penetration of estradiol, which is used to
treat postmenopause sydroms. Percutaneous delivery of estradiol would provide
a mean to avoid the first-pass effect associated with administration by the oral
route. TPGS is a water-soluble derivative of natural-source vitamin E.
Structurally, it comprises a dual nature of lipophilicity and hydrophilicity,

similar to a surface-active agent.

From Fick’s law, both solvent system and skin structure play an important role
in percutaneous penetration. Therefore, the aqueous solubility and viscosity of
estradiol in EtOH/TPGS cosolvent system were measured in this study. The
hairless mouse skin was employed as the principal barrier and Franz diffusion
cells were used as a device to assess the percutaneous penetration. At a fixed
concentration of 0.06% (w/v) estradiol, different ratios of solvent composition
were added to the donor compartment. The cumulative amount of estradiol
permeated per unit skin surface area was plotted against time and the slope of

the linear portion of the graph was estimated as the flux.

Results show that the solubility of estradiol was improved in the presence of
TPGS through micelle solubilization. The CMC (critical micelle concentration)
of TPGS increased with increasing EtOH concentration in the cosolvent system.
The viscosity was also found to increase with increasing TPGS concentration at

the same alcohol level. For the same concentration of TPGS, viscosity increased



with increasing alcohol content and then was maximized in the range of 40-60%
alcohol. At the fixed concentration of estradiol, the flux was not enhanced
accordingly with increasing TPGS concentration at the same level of alcohol
content. The influence of increasing alcohol content on the flux of estradiol
seems to be much greater than that of increasing TPGS concentration. On the
other hand, the efficacy to enhance estradiol penetration is low by increasing
estradiol solubility with the use of TPGS. It also found that only an insignificant
amount of TPGS transported across the skin (< 2 ug/ml). The incorporation of
TPGS in the cosolvent system only had an insignificant infuence on the skin,
resulting that the improvement on the penetration of estradiol by TPGS was not

obvious.



A

o}

A ESTRADIOL M is RS BAERESF @ EALEFXCRKRA
Enompmy X B4 ESTRADIOL uRLB# e B e FRETH HE
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BHENE AL RS —BLLRRL AN SRR
Qi LEEAWEML AAARARRERNRRALERR A
UBMEANLZE  EEBFRKEADEZWERELRS LR BB LR
PRI o A AR AT AR B MR R B 2 S M
BE LRALANAERLEREM A Em LA RA KB E
Sk bR NS o AR o o RIEE M e B A A R R
PREFEAR  XEEHURREBAEAT  FANL B LB
EWA S — T4 ®IE - 4% ESTRADIOL #iA#17 B3 & 2 % &
BHz— BEEAOBER  MAMELEH0 0T RELHA -

AUt ARAXHBRENGBUSRBEANREVATRE  RIEY
A SRR F AR BRI AR A R R RS M E
2:(5-10) « A 2% &4 ESTRADIOL —#k 2B NHASHEF » ko fTHE R
FTHEREAS ARG TR RKRERZREETIL  HRAHBT
EFaEEEAEIER0L,12) - —KEH ORI IRBAREZ
RER ANEORSERHGZIREZBRRESTXNEBAN > ERE
MmAERNAEFAERMY S EAELERA—BELZAL  KBL
Fey Fick’s Law T A3 4m oy 3090 s B 4% °

J=D*K* (Cs - Cb)/h

¥ ] REBGSHNBBERERZIET D REVEARRNS
BB K REMABYNRAET RNy s EthE  Cs & Cb 25 &T



BMARTAERBANBERUAERNELBEROEMRE (WUA
FRAHEEHGRAT) @ h AAATROEE K T—F &7 A
BHERERNE PaafoBHRE (Cso) BB A vt gihRE (Co)
wiia 4t (Cso/Co) o —#% Cb #hRETHRAR DRE K Cs o A
E—FRXTHLS

J =D %K % Cs/h

ST wRBERFHEHRE (C5) TUREHEL > idfaf
o BYLEAANAETRBAE AP ERTKREZIARTEFTER
MBENBEUABETHREANLR @ BRI FTIRE - FAAESR
#utsb 2 (D K> % Cs) HTHAEMAN R TIRE > REHHFLY
Ba R c ERIATHENREALPRENTHF (Cs=Co) @ K
= Cso/Co» LilMita X TS !

=D %K % Cs/h =D % (Cso/Co) ¥ Co/h = D * Cso/h

s B R EANATR AL X ARREE I BEAKRZH
Erg®-D RENAAEROSEGAHE  PELAKNERRTE
HEE - NHEHBERBRERLE - UREHZ 45 TR wRXPNABER
ETHRE—8Hmt NEHEXRBERERRAVEENZI LA
HETEHRTF  HEABVHERELSARKRERLEHFEEE
BAALER AYAERMAARAEIH—LRURZIHEFEASARK
REFARLEZALTRE  RALBY FAERGEFEESRRRK
REBEEBELEANALTR ERBHAETR mBEROFRER
ARG ENERLTROBEGE  AEREAS AR BT ERNH
BmERER FRHBEGHELRE I EREZYE




Cso ARAREMELCEHBAIUNRBRRREREHBZATRRNZE
ME > MARBRMEENEATBNETOSHE - ARERDE
NEY (BRERJZBHEHZAER) ZBEMRETUAA solubility
parameter W AR AEAABBAETEHAN T solubility
parameter A4 EERENA®  AUARHEN R BRI RA
=, B TUFIA A KR Z solubility parameter % 10 4F% HKe
EA KRR ESGANHE solubility parameter #4546 > =T 1L
st E a1 A T ey solubility parameter $ eyt
DA R B EARESZEFH RKE - 2E B — RN d) RBARERIR
THEEE LRz BT R ARRR GBI ALEENBRY
ENEPHER  AARRMARENENROERE - AL R
WAL ERBANALRZERARFLBEVEAHRATREHORE @
ARy SEym s i GRRAERE - AR RUREHNBETL
BRZsiBtzsiasbny®E - P BA Jo 47 44 B AR 2 B oy R ) B4
wAz B REMEI R WMEFENZ B EERRELRE
BUAAEBAEEMBRRTE LR MG -

Rty R-BHAEREREEN h LREZAIEEERE S AR BRI
BEEHBZ ATRVAR BAATRBABERZAY  £REA
@ﬁ@ﬁ%éﬁ&%%%’@&%%&%ﬁﬁﬁﬁmﬂiﬁw’ﬁ$
LA ST ANEESS A HENARIIRERSE
z%@u&ﬁ&ﬁ%ﬂﬁﬁg%%%%%%%@’i%%iﬁﬁﬁ%
LRz BEHMERF -
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ESTRADIOL R B# —BRAHEY > CLoTCEREREHA YL R mip k]
MBS H BB REAL BB BRBRAL S EEAL - Fit LA R & BA
RAGEFMBEY (KT - FR - -BRBIMR) AL FLE  wE
ESTRADIOL s A H B th=fafifs 8 2 4% » #§ A 8h» ESTRADIOL #y&s
AR RERAEAARRZIVERS b HEAERERE - A
TR ENEZEM A, A ceranide 1 HAvk Cholesterol
#iH sulfate #7744 » AR — L RSB AHEEE - XRKELIEL - A8

KOBRET  AR@BERBBERIAMYRORBERENEFALTRE
HMZ A BEHURGERR>ZIHRE  HFEBRETEEZHAE3-15) - AL
AEFRET AH@REOBIRURLEBFANEHFATRZ
BgiE R » UBEHEM M T BRARA Kk - Bt d LA R
B RBEHBXEAERRGKREREE | B RELBMEH
HAERTENGBEET  LRAXNEHLETEENALTR 24
A& ESTRADIOL & . F A R Z B R » 3 B9 &2
EEmERHTE  miE ESTRADIOL B3 & FL B R ZEBERAENE
BB ARAFRENES -

K4tk EX -4+ 5 LR —8meh L5
Tocopheryl polyethylene glycol 1000 succinate (TPGS) - &4 L
HEHAEA LA F E ARAORBRURRL_EHRKN  FAAER
HR@EMB ST BB ESHNE > TPS SHZHANEAAL
e~ BhER - RUARER - UR44EF E 64 KEMRIR - TPCGS T
BRI 0 2R 20% (w/v) REMMAEGLFEFRE - R
AR@ERBENE > 3TC & CMC &4 0.02% (w/v) > FTRA 7
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& %*%éﬁkﬁiﬂ?‘***%’W%%%ﬁ«et&ﬁ%@%%*@&?(lﬁ) % TPGS
é@i%&%"(%‘&’i& 20% 2%  BABEORLELEBHBHA > #ERS
TPGS #4 iR & » TPGS KA A sy ik S &6 4% d 1sotropic KA ALE 28
Rk A isotropic &9 EARRRUEAE - Bl AR S0 A RL SRR -
NARNUBE NAVNAERNALNREGREBR  RANATNMBHR WK
HAMEE - ZREBARBKRMBER - sk SR BRtead
NAE X-HBBEHT

# R TPGS @ CERATAGHFHHBIAR MR RUMRSELE T E L8
EORSARTRAE - » Sokol FAND AR LER TPCS 54
44 EARBE S TRAEXRSKELEF ES 2R A REALEFER
RRAEEMEAEFERRE - RTTUREELLEF E IRKHARZ
sh > TPGS 47T 4 A 4 & B 4 0 IR B U AR # B - Sokol F A(I8)MEER
wExeA TPGS T3 JEFMASIEE 4 cyclosporin # 0 RBRK >
iy R E > LERE ET AEAA 40-T2% » AT IABR IR I6 B
BRATUKIEEGSE/MA - LA TPGS —EAEA FE R &R EILe
REERE BRARRSBEGENOEABEBALRE > AUER
MRS R EE A Od Traber $ARE - ELECRAST &
Kawata 2 A(19)# A TPGS ¥ A BhiEH » SARRE B ikt ame
AALE A > A %445 carmofur ~ fluorouracil ~ mitomycin C »
acracinomycin A’ $& cyclosporin - Reichert # A(20)#1A TPGS 4k
LAME NghepEREN TR BEnBARETE  AHN
HESREBOBREERB AR ZBEA (3,102,078 &
3,137,555) 4.8 % TPGS A S8 = HEs /AR BILLEZA - &




k&S @ CAHALABRERRESEE BB FonEhey
SRR RIS RE

TPGS YR eMABEHF  LF MR E NSO R LD50 £ AR
7000 mg/kg (21) - £ HLB 544 13> B REBFIS SR B RKITH
B2l XBRFTHN TPCS RANEERFRARUBIABIAELE
FR P SA BB AR AT R A $E s b6y ESTRADIOL 4% BA% X % > #£3+ TPGS ¢
BEEAFRRUBBZENRRADK - BEHER TPCS #h58
EARBLMERARBHALCHVE P ER ESTRADIOL di4a#t
BERESTRANEFHREE
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R R %
1.B-estradiol (Sigma)
2.D-a-Tocopheryl PEG 1000 Succinate (Eastman)- [ TPGS )
3.Polyethyl glycol 400 (Fluck)
4.Sodium Chloride (RDH)
5.Disodium hydrogen phosphate (Merck)
6.Potassium dihydrogen phosphate (RDH)
7.Sodium azide (Merck)
8.Methyl alcohol
9.Acetonitrile (Merck)

L
. &%0&A8 & #(HPLC) 2447
(1) %% 4544
- AE A ¥ # PU-980 Intilligent HPLC PUMP (Jasco) , 1% 8] %

FL3000 Fluorescence (Tsp) excitation 280mm -~ emission 312mm & &
FHECHR B 851 AS Intilligent Sampler (Jasco) Ri&fTH X5 ; T
BRI 4 %A SISC 32 (Model 9724-2) ; &% 48B4 B4 4 Sum C18
reversed-phase column ( Inersil 5 ODS-2 250-4.6mm ,72 &)35C ; #
#7428 & Acetonitrile/H,0 (60/40 , v/v) ; 7Ai& & Iml/min; # &E 4t
=4 100pl -

) ¥ F ik
REREE

B 0.05g estradiol ¥A alcohol £ ¥ 2 100 EH , HKEPERE 1 &
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FuEiaTEE 25 £ , KEELH A medium Se Wi F 8
SR 0.05,0.1,0.2,05,1, 2mg/ml, B £ 5| &R & AR 0.75 &
FaHlmAf e 075 EFHRAHY -

2. B F RREZ TN

(1) A 6~8 B2 /42 b‘f\é@ B JE Ve A F £ B E 7 Franz diffusion cells
(FEBHRAH 254 FFnqn , HARKA IS EH)EL , fecell
> A& S, Lo (donor cell) K& 0.8 £ , TH4
(receptor cell) # saline pH 7.4 phosphate buffered solution-
PEGA400 (50/50 , v/v) #&#& , stiE#&(medium)z & 0.69g
Na,HPO, ~ 0.095gKH,PO, ~ 4g NaCl ~ 0.05g Sodium azide v
BFREZEE SO EAREMAR ; THSHKRA TS RFE®

Q) mEE

4 0% alcohol

B 0.006g estradiol F= TPGS(0g ~ 0.001g ~ 0.01g ~ 0.1g ~ 0.5g ~
g~ 1.5g) hokEFKEEE 10 £ , {452 0% alcohol ,
0.06%(w/v) estradiol &5 0% ~ 0.01% ~ 0.1% ~ 1% ~ 5% ~ 10% ~
15%(w/v)TPGS #k & o

4 10% alcohol

BR 0.6g estradiol v alcohol € €% 100 £ , HEFERE 1 £
A2 TPGS(0g ~ 0.001g ~ 0.01g ~ 0.1g ~ 0.5g ~ 1g ~ 1.5g) &
JANEETRKEEZI0EA , 1484 10% alcohol , 0.06%(w/v)
estradiol &5 0% ~0.01%~0.1% ~ 1% ~ 5% ~ 10% ~ 15%(w/v)TPGS
s o

15



4.

(3)BR 4% 6% ]
£0-1 ~2~4~6~8~10~12~24~36~483~60~ 72~ 84 ~ 96hr
85 , & B #HERik#H (Hanson research) Hud 0.2ul -

3. BB
(W B E
4 0% alcohol Z TPGS #k &
@ g TPGS BN EETFAKY , ERARER 0.005% -
0.01% ~ 0.02% ~ 0.05% ~ 0.1% ~ 0.2% ~ 0.5% ~ 1% ~ 2% ~ 5% ~

10% ~ 15% ~ 20%(w/v) & TPGS A% -
4~ 10% alcohol = TPGS # &

il E &) TPGSAu 1l £t alcohol A £ 8F AL EEI0EF , 4
24 10% alcohol =z 0.005% ~0.01%~0.02%~ 0.05%~0.1% -~
0.2% ~ 0.5% ~ 1% ~ 2% ~ 5% ~ 10% ~ 15% ~ 20%(w/v) TPGS #%
sa iR

QB LER 1 EAENBECE T , EwANBEH estradiol ,
EENERMITC » =R, ZR ¥ estradiol &2 EMF o
X estradiol AMRIFBEESKRE , —REGRRBECETETEHBCGT
°C ~2700rpm ~ 15min), E#F&A 0.45um 898 BLBEE , A
HPLC - #7 # &4 A 15 A% 44 estradiol JR & -

% % & 48 & # (HPLC)%-#7 vitamin E 8 TPGS 4 €2 ¥k

(D)2 # & 4:

AE A 69 H 78 & PU-980 Intelligent HPLC PUMP (Jasco) ° 1§
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A % & UV-975 Intelligent UV/VIS Detector (Jasco) # UV 284 nm
R B #EAR B A 851 AS Intelligent Sampler (Jasco) R @474

kB ; BMREALA SISC 32 (Model 9724-2) ; B # F4r
5 pm C8 reversed-phase cartridge column ( Lichrospher® 250-4 ,

Merck ) ; R3FRESIRA %4 % E-Acetate ; #8484 MeOH/10
mM 48 (95/5,v/V); Hi& % I mU/min; #5248 A 100 pl -
) m# F ik

WA FEREDGERY

FBER 0.1 LA & E WwANBHKER (BHFKR 111 o)R
4 BAeN 0.1 % ascorbic acid i # A 8) T EE 100 £+
mg/ml) » ZHERYE 0125 EFRBEHKERTEE 50 BHQS
pg/ml) > BHheA S EF-4 4 % E-acetate PRSI E LIRS 4 60
Vo, Boh—RE REER 2 EFALAKRL  REMA 05

EFBERIER  RABENDEF R LRSS -

PR LA

B 0.1 5% 4 % E-acetate 1A iso-octane £ &% 100 £+ > Kt b2
100 £ # FEH 1.25 £ 3 2 iso-octane £ & E 50 £FF » soif R

B A 25 ug/ml 35k o
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TPGS 2 £ S ey fc

B 0.1 5,69 TPGS By HBEH AR (B 1 FBRH oA 1035 02 % &
HFEREA)ZEEZ 100 ZEA(I mgml) 2 EREFEHEY K 2510

25 ~ 50 ~ 100 pg/ml TPGS Z & &g %k -

IR

B 0.8 45 15% TPGS Kz E# Franz diffusion cell #h82 8 % »
£ 96 /NEFIR 0 BRIRHM | EAGIER 0 AHREAN HPLC 249
Vgt ESESE D B X 25 EHABFEMRRE  pF L

A K TPGS 9 & -

£
$BIXBHALCRERBE,RS T TPGS 444 F (Traber et al.,
1988) - £ 2L RE A A & AAbér &1t TPGS - 4 TPGS # 4 &k 4
4% E» B iso-octane EHAER > REA LA E E 9o Fissy

#o FEF R TPGS 94 E  REFEXE -
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COO(CH,CH0)H .

CH,
. CH, CH,
3
CH 1500
o s 4 kon  l0o1so’c
. : CH; o .
CHs 30 mins
TPGS
CH,
HO
CHj CHs
CH;, -
H;C o CH3
CH, }
Vitamin E

Fig. The reaction of saponification.

YRR PR RIEREN B BRI T > feA 50 £ 5 ascorbic acid
R EALB R 2~3 BHAEUABLREH > RE BN 25 EASGHE
BHRER EREORRE HEARRKAGSHBT oS BEAYA
100~150 °C » #E AR T I SEB T A lmA 025 % HAM
49 ZHBEORMBRED 30 548 ; EEERL G SES LS
MBS EFTEHRAN 12 EFBHE > Bho 25 EFGEETFRERE
BERAEHEE (ZE2RLeBEmBER); wERf 5 e
BEDIRERSHHH 60 H TRTWERT A=A RLEE

2 EFARRARE 2B AN 2 EABHRIERRLS  RERGELE
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# E e ¥t ot 0 M nlFk s+ TPGS 492§ - TPGS 4%

B 2B EFA LT ERTEAARE R TPGS 892-F -
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% TPGS 84 iR BERP CMC 8 » (B3R ¥ & F #58 f& 645 % (free form )& 81

PB4 A 895 (micelle-bound) » FRLUER PEEHBETETAS :

A) total =S free +S bound Eq(l)

total I&E&\./%F
S bound : ﬁﬁ&%ﬁﬁéé\é@iﬁﬁi&&

rﬁ];&?—%ﬁ&g N ﬁﬁ"&@“‘ é\éﬁ«ag/ﬁ:wﬁi‘i’é’]$¢1 \ﬁ'_'f%‘gl (ka) /é"l

— S bound
’ S free (SAA )m Eq(2)

k, : 4855 1% #( equilibrium distribution coefficient )
(SAA),, : TPGS #4828 & & (=TPGS & & —CMC) (Yu et al.,1999)

B Eq.(2) T# *
Stota[: S Jree [1 +ka(SA‘A) m ]
=S ok S 4, (TPGS,~CMC)

=S 4l =k ,CMC) +k S 4, TPGS, Eq(3)
TPGS ,: TPGS t4 iR &
FRATHI R S o ¥ TPGS # B - HBENTERES ) FASERE

CMC B SErmiFed R BRHAERUBBENEZERENAK, -

= FERUE®:
21



B Fick'sLaw» EHFAE M) THTA

M= AfJd
B ERBITHERARSEY WoA% K B
DAS H?
(- )
H 6D
2 2
= _A_/[_’=2§_(t_ H )=J(t._£{__)
A H 6D 6D
S: BREYGIRE
D: ##cfhH
H: #ABEE
A FER @M
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HERENW

—. B RURAR R I A E 2 3 iR B & & (validation)
FI B B HAENS & 280nm ~ E &% 312nm 8] ¥ estradiol B4R , KT
§30005-0.1+02+05+1+20gml &% , #47F 8 M(interday) &
£ 8 P (intraday)# S RBTA - BB NAREL SR XS y=
206.9268795058+1506473.912x (r2=0.9999930105), B H A&+ E R &5k
EEAETEXBE(CV%=0.19-248%); RaNeREKTEXS
y=13828.8733264675+1579633.444x (12=0.999967402) , B L ¥ E R £

BEFE % A T 3% 5B (CV%=0.19~2.40%) - (B 1 ~ 2)

—Estradiol A R EEE TPGS RBHR PHERRKLEE
12 0.06% estradiol ;AR 4B R 2 10%BE#H 89 0%-0.01%~0.1%~1% -
5% ~10% ~ 15% TPGS ¥ , 96 I3 F E R ey ER , CrREFR ey

hERGELRE 0, ELERAESFRARUAIER LR SER

Estradiol £ 0.005% ~ 0.01% ~ 0.02% ~ 0.05% ~0.1%~0.2%~0.5~ 1%~ 2% -
5% ~ 10% ~ 15% ~ 20%TPGS & e 2 2 r°=0. 997 e SR e b ¢4 - R 1 7T

% H estradiol #5428 € % TPGS &) &3¢ ho M3 o B 24 7T %oid TPGS
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& 3% fuo estradi_ol HIERE - # 4 F) 4k TPGS BE S REBHEEE
estradiol R BERSEEER S EHmigh PR AP R BRER T

& + 80 % EtOH/200 mg/ml TPGS # 7% #4445 # ¢ estradiol &k 5 -

B 3 2 estradiol ;5 #% 2 # TPGS B EFAEe B 0 B A TPGS IRER
4@%@m@ﬂ%%%m’%ﬁﬁﬁ&%ﬁﬂﬁ#mmm(mg%ﬂﬁgm
ﬁk(%%%)%%fﬂﬂ’t@%ﬂ%S%&k%CMCﬁ%wm@ﬂ
%ﬂ%%%%'ﬁﬁﬁﬁﬁﬂm@ﬁﬁﬁﬁ’é@ﬂ%ﬁﬁO%\w%\
m%mﬁﬁgﬁwmmm%ﬂiﬁTKm%&ﬁimmﬁﬁ@wm%’
ETMB%CMC@%%@%%&%%@&%°%M@ﬂ%%%&ﬂﬂs
%%&k%CMcz&%M&§’ﬁRW@ETKB%%é%&%@%

RiEP| BIEMBR °

s 4 48 o1 estradiol R TPGS A Z 28k » Hedf B — AL
Bl jeE AR K AT 0 R K RIZH Bq(3) © AR Bl RAETIINR 2
%%ﬁ%&ﬂ%&%ﬁﬁ?’ﬁﬁﬁﬁﬁewwm@ﬂ%&QWm@ﬂ
TPGS Rt % » ML estradiol ;& £ B — B ERRE —
T (e S AR E L RIS A AN B R B, BRE

Yk or SR 4 Ak FroATE SR B A % 0 estradiol T
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FUBRESHERAS  MBERVARERY S 18— TH - S,
LA BRAENwmE i  TRABLNBEEZBERE - 25T
A TPGS Y WB R EHEZ BRRENHEMEET » RTEHHAAK
(k) BB REAT TN SF TR 8517 estrdiol &7
e 2SS, MIEHS T MY i 0 Lo R estradiol #4458 2040

AXRE RPESAHGHERMTRE -

¥ Spee T K, EREBHRE T HFICAERE 4 THBBH AT 3%
o5 A& estradiol BB ER MG RSB EALE S BRI THLH 1A
AEHEA AR SMBEZ SR XA WP BE A S # estradiol 24

o PRI B H A — AR

m. K Bl iR B EtOH/TPGS /54 4 44t estradiol ¥ A R ZHE

B 5~ 6 & estradiol £ R Fl iR & ¢ BIOH/TPGS B A s P B B B
REAEHEMOE  MEFMHMN EMFETCARNS 2 B4
e ZRMMA AFFACERIKRE  MLAKANEFASR
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Fig. 1: The calibration curve of estradiol (Interday)
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Intraday Calibration Curve
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Fig.2 : The calibration curve of estradiol (Intraday)
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Tablel: The solubility of estradiol of estradiol in EtOH/TPGS cosolvent system

TPGS
concentration
(mg/ml)
0
0.05
0.1
0.2
0.5
1
2
5
10
20
50
100
150
200

Estradiol solubility (mg/ml)

0% alcohol 10% alcohol 20% alcohol 40% alcohol 60% alcohol 80% alcohol

0.002+0.000 0.004+0.000 0.012+0.000 0.231+0.074 2.340+0.288 10.887+0.972
0.002+0.000 0.005+0.000 0.012+0.000 0.254+0.018 2.445+0.161 10.709+0.798
0.003+0.000 0.005+0.000 0.013+0.001 0.297+0.019 2.794+0.128 9.025+0.526
0.003+0.000 0.006+0.000 0.015+0.000 0.256+0.060 2.599+0.170 8.724+1.361
0.005+0.000 0.008+0.001 0.016+0.001 0.253+0.007 2.159+0.175 8.212+0.484
0.009+0.000 0.012+0.000 0.020+0.000 0.253£0.007 2.467+0.128 9.601+1.051
0.014+0.000 0.020+0.001 0.027+0.001 0.268+0.006 2.546+0.150 10.334+0.064
0.034+0.002 0.037+0.000 0.054+0.005 0.276+0.075 2.753+0.036 10.355+0.736
0.072+0.001 0.073+0.003 0.116+0.007 0.332+0.109 2.313+0.200 12.487+0.291
0.12940.004 0.117+0.006 0.203+0.007 0.578+0.077 4.034+0.111 13.487+1.109
0.295+0.006 0.287+0.012 0.347+0.004 0.740+0.085 4.002+0.716 12.870+1.067
0.576+0.045 0.594+0.012 0.701£0.015 1.662+0.162 5.512+0.363 23.253+1.555
0.872+0.034 0.866+0.013 1.059+0.052 2.762+0.115 7.630+0.136 27.531+0.988
1.136+0.022 1.225+0.067 1.451£0.135 5.096+1.835 8.149+1.347 34.447+4.623
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Estradiol solubility (mg/ml)

Fig. 3 The solubility of estradiol in EtOH/TPGS cosolvent system. The data point and error bars

represent the means #S.D. of three replicares.
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Table 2: CMC of TPGS, Sy Siree @and Ka of estradiol in different EtOH/TPGS cosolvent system

coxﬁtacr?tlrl;)tlion gl;fcs Shoung (meg/ml) Stree K,

(viv%) = (mg/ml) TPGS concentration (w/v%) ' 1

0 001 01 1 s 10 15 (mgmD (mg/m)

0 0.1 0 ~ 0.0019 0.0649 02879 0.5689 0.8649  0.0071 0.8028

10 1 0 0  0.0037 0.0647 02787 0.5857 0.8577  0.0083 0.7229

20 1 0 0 - 0.0864 03174 0.6714 1.0294  0.0296 0.2365

40 5 0 0 0  0.1375 0.5455 1.4675 2.5675  0.1945 0.1157

60 20 0 0 0 0 0.3281 1.8381 3.9561 3.6739 0.0071

80 23 0 0 0 0 2.3873 12.7703 17.0483 10.4827 0.0132
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Fig. 4 The influence of different alcohol concentration on the free form concentration of solubilized

estradiol and equilibrium distribution coefficient in EtOH/TPGS cosolvent system.
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cumulative amount ( Hg/em?)

Fig. 5: The effect of EtOH/TPGS cosolvent system on the in vitro transport of estradiol through nude

mouse skin (0% , 10% and 20% alcohol)
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Fig. 6: The effect of EtOH/TPGS cosolvent system on the in vitro transport of estradiol through nude

mouse skin (40% , 60% and 80% alcohol)
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Table 3: Flux and lag time of estradiol

0% Alcohol 10% Alcohol B s 209 Alcoht
Flux+S.D. Lagtime | Flux£S.D. Lagtime | Flux+S.D. Lag tim
(ug/cm’/hr) (hr) (ng/cm’/hr) (hr) | (pg/em’/hr). (hr)

0.211+0.002 23.924 0.471+0.057 3.040 | 1.484+0.166 35.049

0.207+0.004 = 26.193 0.698+0.018 16.613 | 2.279+0.025 21.803

0.161+0.002 17.410 | 0.453+0.008 3.430 0.951+0.051 - 15.995

0.219+0.005 23.406 | 0.547+0.024  20.013 | 0.283+0.010 14.537

0.205+0.003 16.756 | 0.463+0.017  23.009 0.338+0.013 3.112

0.162+0.003 20.864 | 0.240+0.011 19.425 | 0.696+0.012 26.543

0.055+0.001 23.782 | 0.243+0.002 15.449 | 0.362+0.010 15.008
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40% Alcohol 60% Alcohol
Flux£S.D. Lagtime | Flux+S.D. Lagtime | Flux+S.D. Lag time
(ng/em’/hr) (br) | (ug/om’fhr) (hr) | (pg/em’hr) (hr)
2.261+0.062 34.535 | 1.587+0.061 18.934 | 0.899+0.036 18.492
1.408+0.051 17.712 1.570+0.060 22.169 0.669+0.027 35.230
0.963+0.006 4.195 1.544+0.072 16.245 0.573£0.020 29.646
0.089+0.006 45.157 0.118+0.014 59.119 | 0.124+0.015 59.298
68.130 0.048+0.009 63.167 | 0.019+0.001 54.579

0.092+0.012
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Fig. 7 The flux of EtOH/TPGS cosolvent system on the in vitro transport of estradiol through nude

mouse skin
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Fig. 8 Chromatogram of 1) vitamin E 2) vitamin E acetate
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