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PXHE
Wss: Aigbedk % B ESTRADIOL » 43t HMekstit - B ang A 2 a -

B as

A REFKBEME % £ F E (tocopherol polyethylene glycol
succinate » TPGS) #7T ok & 154874 & 12 86 % B estradiol £ & k&
MBRBEBRET @OHE - estradiol F & B A 6945 A T & 0 fRetss
RO R EERAAE - TPCS AR ER BB AR BLA » A5 RE
BT o BT EHRBTHBER - RIUREE - B LUBEEA
Ra71E 8] estradiol &AM K% - RIFH TPCS W T A BRI A M 2 B
RALETH 2K »

AR Fick’s Taw BB ER AR OSBYCESRTELE LHE
FEZNAL - TUAKRERY - 8 estradiol £FERE EtOH/TPGS
BB THERERRE ATHREGHANMERY - URBEAE
BB ER » & Franz 2% % B V43 estradiol TR R EH

#F 0 - 06%(w/v) estradiol ## AR EE &4 EtOH/TPGS st s+ » B
BET  NERGHPMGESERSEE 0 A CAEM G B AR Bk
ko ¥ estradiol #4-F -

KRERBT > TPCS # BB # e 8 E4E A 738 hu estradiol BAEE - &
B TPGS &) OMC M ZEHRANHEhmES - LBEBEESET > B2
AR BEEEE TPCS REM MMl - MA4E TPCS BEZT

i
‘
\
r




RARNBETCHEBER S ENM MmN m o B4 40%60%E4 5B
PR E - BZEX estradiol » MAREEHA 2T estradiol &
BEETFGHE TPCS REM emIE e » #7E estradiol ¥iEE SR
T BRI TPCS REBE - B —F & > TPCS # 4w estradiol
BRMEGER > LEZEHGRGLBET - EFRERBT TPCS &3
. AR FHBE K (Lug/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
a2 mean to avoid the first-pass effect assocjated 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 cofnpartrnent. 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 estradjol
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.
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A ESTRADIOL # 6 BB BB ER#F G SRS BF X Lk A
R ORI K > B4 ESTRADIOL v R B4 EN LT EREGH S
ARFOEY  MERARGIERRML 0 LR §ERE LAY
Fef& ESTRADIOL miRé B ey 2 BTHA X » HABKAKES R ANHER
£ Bb# X ESTRADIOL AR S RBEKEEHLBAZIRA Y EY
FTEARREN L PREMERGT LR M G862 88 RS % -
MERNERES A FLERBREREH S IHNE  SAT
REFBBMECHLFRE HPENO R BT RSB0 FER
REBHGE  ABRINHARFLERBEHF AL PRE » Mk
BROER M EHERBER  LRERERLEMEER - mARES
LRS- BBR  wELEHRBAREGRARRERE L E ¢l
RYenS HTUBHASLESMORESRmE L Ehugd
SREMBARE  BoROoRFELESRLBEASA TG4
EEEBY REABEHEEAMNL L O RENGBERY - B
st ESTRADIOL sy B kst d F oG O RB UMM S F L RUNEF
RER ARREEFBROEL BRI BB (1-) -

RRFEBFLENTFRRERRKELLEFET A EHT > TheRH D
BHEFREETOMRRT  ARA RN EHBERA RO A ST B
Wit REH# 4 ESTRADIOL S 85 M 8@ K F & By B 2 g4
RIBIERFTE R ehA & -




ﬁié%%ﬁfi}g%ﬁ%%——#?*r%.h&;%é}%%’&%ﬁﬁﬁﬁéﬁéﬁééé%rrim=P7‘%&
BB MR A LAl FERRNGERARELLERR » &
UBNENEE > BEBRUBADEBRAL > %22 BB s
PRIEAE > BB EEANMRUMAEEI O R ARR BRGS0 b
RE O RLEFREFAERErEER SR8 LR AR S
HEOTRENHI AR pREEFRGETMEABALER AN @
TREAKERAR  XS&FEOMRBEMERTE  BAF L FHL B
BHREA—TATH BT - B4 ESTRADIOL @4H1F B2 & /5 2 5 ¢
BEzZ— BEEROEEH AR EE 600 bl E b -

BReRL  BREAKGRBENGHEDREANELBALTR » BAlw
FREASERURFATRBRRREBKERAE RSB R T UM S
B5(5-10) « L E & #4140 ESTRADIOL —# 2 B RIS H IS > hofT s 4
FOEREGTARGRAN TR BRI RE 2B BB T 584 HA
RABFHFFEAARZELAL12) - —~BEREBD HEAEANE L2
ARR KRB EHHERNISSARELERBEEAFTRNEA » RS
MEBRALFATRMANRARELEN F—BELAE KB
T8 Fick’s Law 7T A3 fa 6 3R 90 SL. B 4% ¢

I =D*xKx* (Cs - Cb)/h

EF ] RABNSFHNBBERERLEE D A8 WABLTRmS
BHhE K REWABVAATR My o b Cs 8 Cb 23 4%




ﬁ%&%ﬂ%ﬁ%@ﬁﬁﬁikuiﬁﬁi B3 EHmRE (ol B
HRHEEMSRE) M h MAATRGER -K Ti—$ &74
RHEARRNE PP 2HEE (Cso) BER Tt Byt g (Co)
t#118$tk (Cso/Co) » —#x Cb R ETRAEMR I RE I Cs o friL
L—FREATRILA -

J =D %K * (Cs/h

EWARAFT o RBEFHEYERE (C) TUEHER > hvidipdo
B BRI RANALR BB TSR/ T KRB 2 U R TERES -
MBUHUEENRRBANLE BB EE - USG9
ittt 28 (D Ko & Cs) RTHLAMBENRPEE > REHBTH
BRI c SR P BRMRE AR EEEHE (Cs=C0) @ K
= Cso/Co » L Bfjf4 X 7T sde 2 -

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

ﬁuhﬁ%%\m@A% IRAERXBAER Az AE RS
UMBE D REMARERBEGE  BELGENEIER T4
ﬁﬁ&‘n%ﬁﬁﬁﬂ%ﬁﬁ‘u&¥%2%$k¢°ﬁ%%ﬁﬂﬁ
ETHRRA-RYMT NERELBERERAS S LY 851
FREZGEAT - REABAMEHELABRREFHCE S BE
ﬁA%E%’E?%E%%E%i@—ﬂ&ﬁ%%ﬂﬁﬁﬁ%ﬁ%%
REBAFNBEZAER  AAWHA TAERYEEESURRYK
ﬁﬁﬁﬁﬁ%t@%kﬁﬁé’ﬁﬁ@%%%%@%#%%ﬁ%ﬁﬁ’
H A RN EAETRABESE > AT LR A4 LR B IMAT & 3%
BYWERAERTABEGHLBEE LI SRBREZ % -




Cso RRAEDLEEEHEOURBKREREHBZ AETRBNZ R
RE > WRAFAOBRDEATRNE T ORRE - nUERNE
TRT (ARRBBEHLAKR) R ERETUHA solubility
parameter #JRESHA  RAXAERREEHAN T4 solubility
parameter A& @ ZIERERASD > ATABRMEN T O ERE A
= 0 BT A A K& X solubility parameter & 10 42 g -
BAFRBEEBSFAENHE solubility parameter #94545 » T 11
3BTRS 8615 T ey solubility parameter #iidhesigin »
SR 2 B IBIR A 6 2 5 A HARIE o 12 B A — A o o) BCAR B 1
T@%%%@zm%ﬁﬁ&ﬁ&%@ﬁﬁﬁz%’ﬁﬁﬁﬁﬁﬁﬁ%
ENE TEBER FAAENUGEYENTHERE - Rtk B
MAREBABNAE @igﬁiiﬁﬁ%@ﬁﬂﬁ Ricthe)RE » M
RIS RN LR GHRRERE - e REKREBHEEEL
REZXBI BB 2 BERBEGHE AT Ao T BT & & R B A8
BEZRAHBAMRERRMAIL UEF R BB EHSEARE
RARARKLERMEE RF R R B4 -

m

Fl#e) RTBHAEREBEY h CAZRELEHREOURBIKIL
SHEHBLARENEE BARERENBREEZAY AAES
BELEAFREBEENEE  ER LAY RER LB Stk 1K
RAEE - IOKETT ANLESGasdBhagiRiasng
ZHEBRRBRUMREHHAGREHOLBELE A RARBRERA
FRZEFHMERE -

h"i
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ESTRADIOL £ B MW —EHREHEY > CoTETELEH AL R B
M T MBS REANL B IR BRAUNE S ERAS - A X
REGETEE (KT F8 - - RBEXHLR) BANLELE %
ESTRADIOL &1 A B B eyém iR & 2 4% » 454 87 ESTRADIOL #3588
AEE EERBBAAARIPERY b IRRERBLEE - A
TRwpEBENEZEBMAS A ceranide [ » Bt Cholesterol
@A sulfate #7144 > AR LR IEIIEAES - SUEKEHEH > &8
EARGTHELAT  AH@BREBEEAMUVARAHRSEHENGEHALTRRE
MEZREEURBBRASZHE  HEHAEEEHAHE(13-15) - ATIR
AEFKRET AR BEERURLEBEANGEALERZ
e 0 AEEEMMESEARTLY B2 BEMR
BMORBEBXREEARGKEEELEF B AR LB MEH
HBEBTENEHEY  EEARNEHREEENATR » L&
HaiehidBlee g ESTRADIOL £ 4 X ¥ ARz xR > £ BT HaEH8
LB RMHBE Wik ESTRADIOL B3 L FRBBBEZBRBKE
2B EAEAFTENES -

KiEMHLE R ER-—#H44 ¥ EORL_BmAY 255
Tocopheryl polyethylene glycol 1000 succinate (TPGS) - &4 b
WEISEA 445 L AROBRERUART L BN AALER
BRBERHEGHIE - BB BT > TPCS SHBRANEL I
L& ~ BhEH ~ RUMAREE - AR 4G4 F E ahKIEHRR - TPGS =T
BRI 0 &R 200 (wiv) HYREmMINERFERRE - BE
HR@mER a7 37TC & CMC #4 0.02% (w/v) » s G #




BB gk A R AR AEHE > O] ) BR SRR B R KIS F (16) - & TPGS
HEERBRE 20% 24 BEREHRASHNEY A BARS
TPGS e4iR & + TPGS S A Atk & itk isotropic HABEH -
o E S isotropic E AR MBAE - RAAANE AN LSHMER
XATMER . SARARRATROMEH  RAALMEHR A
HAMBE REMARRMEHE - bR EMHY R RELCED
NAE x-SR A T

\\

8 TPGS > EHATAGMBIAR R BRAMRSZELEF E 28
Bs O FRAG A BT AR - 7 Sokol £EAUDSAREER TPS 5 4%
AEEMRERL TUAHZEGEE4F EREZpA  REHRET ER
ERRAEE MR ERERBEE - BRTITREAZHLT £ HREARZ
sh o TPGS 45T 48 FI 48 2 %4 0 FRBWAT & - Sokol # A(IB)AER &K
epyseR TPCS T A%k e F B A &4 cyclosporin &) O AR N
pgaiame) iR E > RBABET G 40-T2% 7 RERRIG &
BAATUAEEABEME - LE TPCS —EBAE REAREBE EiH
REFEWE BARRGBEHEHOREBEKERF > AAURR
Ry AR od Traber FARYE - ARER S & -
Kawata Z A(1F A TPCS ¥ ABhER - ABERILE B diiaxy
AR EA e E ez carmofur ~ fluorouracil ~ mitomycin C
acracinomycin A » $ cyclosporin ° Reichert % A(20)#/A TPGS 4f
ABEB > MG pEAEa T BB EREEE AN
&%%@ﬁﬁ%%ﬂﬁﬁﬁ%ih%%°ﬁﬂ§ﬂ(&NZMSQ
3.137,555) .48 % TPGS 4k & B8 = Wasehshia Bl UL 2 A - &




btk & ® CHBLBEM RS FOBBNY  AonEihey
e Rk S R -

TPGS ey ribta &4 » £FEAMER R B% IR LD50 48 A
7000 mg/kg (21) - # HLB ##14 13 BRAFHBEB N BKITE
Bl B X THN TPCS BANBRERERBREBAMELE
PR o P LA EAEAF A A #5469 ESTRADIOL 1k Z ML 2 - 4834 TPGS 3%
BERAFTRRUBBZ BRI GK - BEFER TPCS whi5%
ERRRMIAR BRSO E  EmP Y5 ESTRADIOL driast
BREASTRENEENHEBEES -
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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)

a7

. &3R8 & #(HPLC) 2 547

(1) 5 #7514
AT A ¥ 8 PU-980 Intilligent HPLC PUMP (Jasco) , 4&:8] %
FL3000 Fluorescence (Tsp) excitation 280mm -~ emission 312mm & &
BELIR S 851 AS Intiliigent Sampler (Jasco) R BT oMK ; T
"I A4 A SISC32(Model 9724-2); HiktABHERSE SumCl8
reversed-phase column ( Inersil 5 ODS-2 250-4.6mm ,Z &)35C ; #%
&48 4 Acetonitrile/H,0 (60/40 , v/v); i#i& 4 Iml/min; # &4t
€2 100ul -

Q)5 # A ik
o i

H 0.05g estradiol »4 alcohol £ &% 100 £ , KA PERE 1 F




FFuAfs gy X EE 25 A , KB b B medium SR B %
AR 005,0.1,02,05,1, 2mg/ml, B _EF) 458 AR 0.75 &
52 AR &4 0.75 iR LAY - |

2. B ¥ E’w&%z{’n\#ﬁ

(1) B 6~8 B2 AR B G Ve % % & B 7 Franz diffusion cells
(FE@MHEAH 254 FH 2y, HAEKL 45 E)E | e cell
S B®I g, B35 (donorcell) #HL 08 EH , T4
(receptor cell) # saline pH 7.4 phosphate buffered solution-
PEG400 (50/50 , v/v) #&# , sti8# (medium)Z &7 0.69g
Na,HPO, ~ 0.095gKH,PO, - 4g NaCl ~ 0.05g Sodium azide #v %
BETKEEESO ZAREMA ; THIHFERA st REH%
REIRH -

(kB

4 0% alcohol

H 0.006g estradiol F» TPGS(0g ~ 0.001g ~ 0.01g ~ 0.1g ~ 0.5g ~
lg~ 15g) AokBeTKEFZE 10 £ , £ 44 0% alcohal,
0.06%(w/v) estradiol #5 0% ~ 0.01% ~ 0.1% ~ 1% ~ 5% ~ 10% -
15%(w/v)TPGS # &% »

4~ 10% alcohol

B 0.6g estradiol jwo alcohol £ 22 100 £5F , #EPHRE 1 £

#then TPGS(0g ~ 0.001g ~ 0.01g ~ 0.1g ~ 0.5¢ ~ 1g ~ 1.5¢) & \
PaNEBETAKEEZIOEFH , #7544 10% alcohol , 0.06%(w/v)
estradiol &) 0% ~0.01% ~0.1% ~ 1% ~ 5% ~ 10% ~ 15%(w/v)TPGS |
Hhow




4.

(3)ER A% 05 1
£0°1-2-4-6-8-10~12-24-36-48~60 72~ 84 ~ 96hr
B, & 8 Etk4 (Hanson research) B 0.2pl -

3. BRRE S
(Dikse®c &
4~ 0% alcohol = TPGS #: &

el ey TPGS BN E#FK T , EAAIREZ 0.005%
0.01% ~ 0.02% ~ 0.05% ~ 0.1% ~ 0.2% ~ 0.5% ~ 1% ~ 2% ~ 5% ~
10% ~ 15% ~ 20%(w/v) &) TPGS 7KiE3% -

4 10% alcohol 2 TPGS #k &

B EHTPGS#ol £t alcohol A B TFAEEEI0EFH |, £
24 10% alcohol 2 0.005% -~ 0.01% ~ 0.02%~ 0.05%~0.1% -~
0.2% ~ 0.5% ~ 1% ~ 2% ~ 5% ~ 10% ~ 15% ~ 20%(w/v) TPGS #£

BB o
QB SER | EFAENESE P , EHoAiBE 8 estradiol, #w
BEHEEMITC -~ Z X , =K P estradiol &AM EB Mo

A estradiol SAMFIF BB EARE , RGeS ET T E30(37
C ~2700rpm ~ 15min), Ll &k M 0.45um &9;ERE:B 8% , A
HPLC 4-#7 #k 5t A7 i5 A 4 estradiol JR A&

5 w0k 48 B 4 (HPLC) 444 vitamin E 2 TPGS 4 &2 ¥ ik
(D) 2#7 545

AT A & % & PU9B0 Intelligent HPLC PUMP (Jasco) ' 14

16




R & A UV-975 Intelligent UV/VIS Detector (Jasco) # UV 284 nm
AT R B BIRAE R B 851 AS Intelligent Sampler (Jasco) % 474

WA ; AHEZAZSA SISC 32 Model 9724-2) ; B# S i 2
5 pm C8_reversed—phase cartridge column ( Lichrospher® 250-4 ,
Merck ) ; AEEE LA E 4L £ E-Acetate ; 58488 MeOH/10

mM B8 (95/5,v/v); ik A | mimin; #£ &S A 100l o
Q)5 ¥ % ik

B2 FERERGEY

BB 0.1 o4 £ E mABHAER CBfokR 1:1 el
& AhuA 0.1 % ascorbic acid a® K es) £EE 100 40
mg/ml) > Z%IE 0.125 EALUBEHKEZREEE S0 TH(25
ng/ml) » Ao S Fo-4 4 & E-acetate /342 & LIRIE 2L 4 60
B, BrR=RE > REER 2 B8 RAKRE - RitoA 05

S EIIER > REBRENNET B Ll rdr

AR L EL

B 0.1 % 44 ¥ E-acetate I iso-octane ¥ £ % 100 &4 b3
100 £H P EH 1.25 A3 2L iso-octane £ F £ 50 £ » b/ R iE

B % 25 pg/ml 5% -
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TPGS F £ ey d

B 0.1 %6 TPGS UBr @A ER(H | HBEHE A 108 0.2% &
#EHEAR)LEE 100 EA(I mg/ml) 2 HEREEFEER 2510~

25 + 50 ~ 100 pg/m! TPGS 42 % & &% o

HLIBR

B 0.8 £ 45 15% TPGS /K& % &7 Franz diffusion cell #9456 & % »
896 IR BRI | BAGER > AHEANHPLC 244
WG ESASE D AN X 2S5 EHFBTLILRE  SHEF

4% TPGS #1& -

EILRAE
SRR A LR ERBER LT TPGS #9545 (Traber et al.,
1988) - X 2B HA M S A isp &1t TPGS » 1& TPGS &% &4

4% E- B iso-octane E2EM R RERA4LLE T E oW hixse

# o 3G TPGS 2 & REFEAHE -




COO(CH,CH,0),H

|
T
CHy
i CH;
C\O
CH; CH;
CH; CH o
HyC A o CH3 + KOH 100~15(.) C
CH; 3 30 mins
TPGS
CH;
HO
CH; CH;
CH, cH
HC 0 CH3
CHs 3
Vitamin E

Fig. The reaction of saponification.

BB LR EERENESDE AT > Au S0 £ % ascorbic acid
IR BALEIR 2~3 WAL AFILE R BN 25 EF0ErE
BEHER FRROQALE BREAMRERLE T E  BELHE
100~150 °C » FEAER P HRDERE S > oA 025 4 REAM
8 XLHBFFQFRAREY 30 24 ; EAMKHBBHE NS
MR FF R N |~2 BB Fo 25 B LT REHERT
BREENEE (EENLEBENBR); RN 5 B4
RELRERSH Y 60 £ EMRTHBERTIAR_AE > RLE

2 EIHAAREL > L BN 2 EXBHRERAES  REARSE
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# E &0 dr ik o dt - BRI F TPGS 894 - TPGS £

ROUGRMA LA R ETRILRIE - B4 TPGS 894 F -
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) ik
— BRETR:
% TPGS 8RB A7 CMC 8% » SRR ¥ & A #5888 0975 H (free form )R 81

M 4 4 6 75 8 (micelle-bound) » FALUERPETHRETERTAS !

S total N Jree +8 bound Eq(l)

total "’Q"g ig./ﬁ:
Sfm- &?%ﬁﬁgé‘h&gzﬁﬁ
Shune: HHBHELCHETRE

ML - BB L ESNBEELARRYHFE A% k) &
- Sbazmd
"8 ,,.(844), =)

k, : B8 5F 4% #( equilibrium distribution coefficient )
(SAA), : TPGS &5 4B 2% & 5 (=TPGS i & — CMC) (Yu et al.,1999)

8 Eq.(2) T4% ¢
S oS poll+k (S44),]
=S etk S 4o (TPGS~CMC)
=S ;o1 -k CMC)+k S ;. TPGS, gqe3)

TPGS ,: TPGS #4488 &

FRATT IR S o ¥ TPGS 58 BHEEEMNBEHIRES ()P AR R E

CMC B BEFT4F604E > R R RRUBBENETRET A K,

= FEBRWRER:




ABig Fick’'sLaw» EHEFEE M) TEFH -

S: BNEyeRA
D: 4tk

H: BB R

A FE R BH




HEREAN

—. BRIRAB R #T A 7 ik Z 4R i B 4 R (validation)
FIR & HRLEANS K 280nm ~ B 4% 312nm B § estradiol 4B L , R E
£540.05~01-02~05~1~20gml & ¥ , #I7FE 8 A(interday) &
£ B A(intraday)sy 2E BURER3FE c BB MR ELFTER L y=
206.9268795058+1506473.912x (r2=0.9999930105) , B ¥ ##E E B £k
BEATHZLHEBCV%=0.19-248%); EBAMRERKIEK S
y=13828.8733264675+1579633.444x (r2=0.999967402), B HHEEE R E

RS ATHLEE(CV%=0.19~2.40%) - (B 1 ~2)

= Estradiol £ AR BRAE TPGS R/BHR FHEF A RBRUE R

£ 0.06% estradiol /A7 R 2 B4 &2 10%/EH &) 0%~0.01%0.1%~1% ~
5%~ 10% ~ 15% TPGS ¥ , 96/ 0 F ZRMEHER , TG 48
b BRI | (B AR GHSE A AT S T A

o

ZBRBESWMER
Estradiol 4z 0.005% ~ 0.01% ~ 0.02% ~ 0.05%~0.1%~0.2%~ 0.5~ 1%~ 2% -
5% ~ 10% ~ 15% ~ 20%TPGS ¥ 45 #2 8 £ r’=0. 997 &5 i itk - B & 1 7T

% B estradiol #9752 B €14 % TPGS &) Z 5 o & 3 Ao AR A 9] 4018 TPGS

23




& 3% ho estradiol #EM K © M A Fl#k TPGS iRE © REVER B AW -
estradiol $4/ AR ER B TR AR 2 EX o MIBIv » AL A ERRF

F » 80 % EtOH/200 mg/ml TPGS &5:5 4 48 4- 4L /5 A% 69 estradiol % % -

[l 3 % estradiol JA#% & ¥ TPGS 4R EAT1E B » /"Bl A TPGS B E &
&% estradiol AR S » AT ERATHE 69 % TPGS &9 CMC (IR EEA T H1E
BR (E® %) W —2) KB % TPGS B & A» CMC 854 estradiol
BHENDE MBHFRIEFIHRETEN BETHEIRA 0% 10% -
20 % B A% 15 /£ 8% » estradiol 7842 8 v TPGS R & & Z b5 B 14(7=0.999) »
B TPGS #) CMC &K 584 8 B3 & Mt S o estradiol 8958 4 TPGS
Bk ERRN CMC Z 48 ik % » A7 IA T 4018 TPGS £ # 5 B 2

RiEzghiEmX -

B3RS BE AL 4 estradiol FKE TPGS R A 2 ¥ ol ¥ » A — T »
Ris s MERRAFHEARNTRIEZS Eq3) » s sa@smnk 2
HRBEAARRENBRE T > S8R E S estradiol IRE (Syoue) F 8
TPGS B ¥ % » M2E8EE 4 estradiol R E AR — BHERAE—
R BLEEREREXIE MRS AAARNHBRRES  BRE

B R ERAMBHEET R AT Z B3 i AR % estradiol 7T

24




FoBRESHERME  MIBRVATREEE S HHF — EH © S
LERBEESER M RALEFLOBERINERE - 25 TH
A TPGS h BB EBE EZEHREAEIRME R T > BPE A 1hi
(k) BUERREASTE D LA TS A4 estrdiol 898 Foh
B 23S, HBEESEM ML v 0 XdoF estradiol #4488 8 fo

NEE B PFEHIAGREE M TR -

1 S A K, AR B B RE PRI R E 4 0 TTH B 838 ho T 18
Auis s BE estradiol ;R B R MRS EE E e A R 2 LT A 4Lt

RELRA LU G MB a2 S A S5 844 estradiol 238

Fo N PRER > B E AR SR

. R Bl iR & EtOH/TPGS /34f % 4 ¥ estradiol F F RU 2 B E

B 5 - 6 & estradiol 42 R ] i & &4 EtOH/TPGS A 2 s F o B @ 4%
HESEHSME  MESHEN ERFESEHRMS - BlRHE
FoF PG ZREMG RTFRCEBRKE  ALELNMNER AR

o S OR

Estradiol AR EEH A S T #HEEE () RILEHFH (lag time) 1F Ak w
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Fig. 1:The calibration curve of estradiol (Interday)
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Fig. 5: The effect of EtOH/TPGS cosolvent system on the in vitro transport of estradiol through nude
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