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ABSTRACT: 
KRITSADATIVUD B, NOPPAKUN N. THE EFFECTIVENESS OF 0.1%ESTRIOL CREAM ON 
AGING SKIN IN POSTMENOPAUSAL WOMEN, A RANDOMIZED DOUBLE-BLIND PLACEBO 
CONTROL TRIAL.  THAI J DERMATOL 2008; 24: 127-136. 
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CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND. 

Aging is associated with declining levels of estrogen. Hormonal replacement therapy is known to benefit in 
this condition, but carries many side effects. Topical estrogen, especially estriol form, is safer. The aim of this study 
was to determine the effectiveness of 0.1% estriol cream on aging skin in postmenopausal women. In 6 months trial, 
34 postmenopausal women, received 0.1% estriol cream or placebo cream twice per day based on random 
assignment. Efficacy was evaluated by visioscan VC98 for wrinkles, corneometer for humidity, cutometer for 
elasticity. In summary, treatment with 0.1% estriol cream has been shown to decrease wrinkles, increased humidity 
and elasticity in postmenopaisal women, when compared with placebo. 
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>?@ABCDE:  
>FGCHAI กKLMNOPQFRP, STBU SH@FG VWXYP?OPZU[E\CN 0.1% ]EY?WPEEU^SPB@W_`aSกNWWAกLNWPbQWECcdD\QAC

aSdeP\QACd`BVWXfgN]BhES, กNWijกLNc>>YFD` ]VW_C>]?_C>กA>กUFD`@Q>@F`kBCVlBYE\[mN\ QNWYNWkW@ZPQdSA\ 

2551; 24: 127-136. 

23456789:;523<= >?95;@?A?6B8C?DE8F 9GHIJK6C?DE8F LBM?N=ก8GFP2?5;K6?N<6 

+,-./+0123456789,:;<=>?2+:-/@<=:7AB/<CD,@+/3DE<+>@>=F:FG/852G,2ก B/<CD,@I:JI@>KG,L;<=D8M@CN@
ก2<<7กO2 D:8+/3DE<+>@N@<4;82I2+PQ2=IL.;F/:R78ก652<4;<7A;<=I2@ JF=+/3I<S//F+;T@<4;JAAIL.;F/:R78IL.3U: 
ก2<VKกO2@LW,L67EXU;<=3GYC+Q-./;<=+,S@;<=3SIZS[F0/G82 0.1% +/3I<S//FM@S:Y<L,N@ก2<<7กO2<SW6</8J95G678A@
NA9@12N@9\SG6789,:;<=>?2+:-/@ I?2ก2<VKกO2@2@ 6 +:-/@ ,L[41+012<56,ก2<VKกO2 34 Y@ I?2ก2<67:Y62,FKก0/G<SW6</8
:168+Y<-./G6S]SD/3Jก@ 6L]L98, 67:Y62,MU5,M-W@:168Y/<C@SD/,S+E/<C, 67:Y62,8-:98U5@:168YS6DE,S+E/<C 3<U;[F^:1652 0.1% 
+/3I<S//FM@S:Y<L,32,2<XF:<SW6</8, +QS.,Y62,MU5,M-W@ JF=Y62,8-:98U5@A@NA9@12N@9\SG6789,:;<=>?2+:-/@ +,-./
+;<L8A+IL8Aก7AกFU5,Y6AYU, 

@gNYgN@Ae : +/3I<S//F, 6789,:;<=>?2+:-/@, <SW6</8 

 
>?SgN  

Y62,M<20/G[S69@7G+กS:^:1>2ก 2 32+9EU9F7กY-/ 
Y62,M<20/G[S69@7G>2กR28N@<52Gก28 (Intrinsic or 
chronologic aging) JF=Y62,M<2>2กJ3GJ:: 
(photoaging)1 D:8Y62,M<2>2กR28N@<52Gก28 N@
[419\SG,Lก2<+;FL.8@J;FGIL.3?2Y7\+,-./+0123456789,:
;<=>?2+:-/@2 Y-/<=:7AB/<CD,@+/3DE<+>@>=F:FG
/852G,2ก I?2N91[S69@7GA2GFG J91G +3L8Y62,MU5,M-W@ 
+3L8Y62,8-:98U5@ JF=+กS:<SW6</8E2,,23 

ก2<N91B/<CD,@I:JI@ estrogen M@S:<7A;<=I2@ 
(Hormonal replacement therapy) ,L;<=D8M@CN@ก2<
<7กO2/2ก2<+9F52@LW JE5,L[F012G+YL8G9F28/852G >2ก
ก2<VKกO2N@;b>>UA7@,L01/J@=@?2652ก2<N91B/<CD,@
I:JI@M@S:<7A;<=I2@Y6<N91N@<=8=37W@ ^,5Y6<N91

E5/+@-./G@2@ ≥ 5 ;d 356@ก2<NM1 estrogen M@S:Y<L,I2
+PQ2=IL. I2N@A<S+6eIL.>?2ก7: +M5@ M5/GYF/: 9@12 
QA652,LY62,;F/:R78JF=^,5,Lก2<:4:]K,+012I7.6
<52Gก284-7 

Estrogen N@<52Gก28;<=ก/A:168 3 <4;JAAY-/ 
estradiol, estrone JF= estriol ]K.G estriol +;T@<4;JAAIL.
;F/:R78IL.3U: +กS:[F012G+YL8G@1/8IL.3U:8 67EXU;<=3GYC
0/Gก2<VKกO2@LW+Q-./;<=+,S@;<=3SIZS[FJF=
[F012G+YL8G0/G82 0.1% estriol M@S:Y<L, N@ก2<<7กO2
<SW6</8J95G678A@NA9@12N@9\SG6789,:;<=>?2+:-/@  
QAYBFcUXQPO_กNW 

ก2<VKกO2@LW+;T@ก2<VKกO2;<=3SIZS[FJF=
[F012G+YL8G0/G82 0.1% estriol M@S:Y<L,N@ก2<<7กO2
<SW6</8J95G678N@9\SG6789,:;<=>?2+:-/@+;T@
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ก2<VKกO2JAA3U5,+;<L8A+IL8Aก7AกFU5,Y6AYU,D:8;h:
3/G012G VKกO2<=8=+6F2 6 +:-/@ ,L[41+012<56,ก2<VKกO2 
34 Y@ D:8,Lกi+กejCY7:+F-/ก+012,2VKกO2 (Inclusion 
criteria) Y-/ (1) [419\SGIL.9,:;<=>?2+:-/@JF16/852G
@1/8 1 ;d (9,:;<=>?2+:-/@+/GE2,Z<<,M2ES9<-/9,:
;<=>?2+:-/@9F7GE7:,:F4ก JF=<7G^05I7WG3/G012G) ,L<SW6
</8J95G678A@NA9@12 (2) ^,5+Y8<7กO2:168B/<CD,@
I:JI@M@S:กS@,2ก5/@ 9<-/98U:ก2<<7กO2+:S,JF16
/852G@1/8 1 ;d (3) ^,5+Y8<7กO2:168ก2<I?2+F+]/<C+Q-./
F:<SW6</8AA@NA9@12,2ก5/@ 9<-/98U:ก2<<7กO2+:S,
JF16/852G@1/8 6 +:-/@ (4) ^,5+Y8I?297EXก2<IL.
+กL.8601/Gก7Aก2<F:<SW6</8A@NA9@12 +M5@ V7F8ก<<,
:KG9@12, PL: botulinum toxin A 9<-/32</-.@,2ก5/@ 
9<-/98U:ก2<<7กO2+:S,JF16/852G@1/8 1 ;d (5) 32,2<X
;lSA7ESE2,<=+AL8A6SZL6S>78^:1 JF=32,2<X,2E<6>
ES:E2,^:1E5/+@-./GE2,@7: (6) [41+012<56,ก2<VKกO2E1/G
FGM-./N@NA8S@8/,+012<56,ก2<6S>78  

กi+กejCN@ก2<Y7:+F-/ก//ก>2กก2<VKกO2 
(Exclusion criteria) Y-/ (1) [41;m68,LR26=Y62,+>nA;m68
9<-/D<Y;<=>?2E76IL.35G[FN91+กS:<SW6</8J95G678 Y62,
8-:98U5@0/G[S69@7G Y62,MU5,M-W@0/G[S69@7GIL.[S:;กES 
+M5@ cutis laxa, morphea A<S+6eE?2J9@5GIL.NM167: +;T@
E1@ (2) ,Lก2<[S:<4;A<S+6eNA9@12/852GM7:+>@ (3) ,L
Y62,>?2+;T@E1/GNM182B/<CD,@ 9<-/82N@กFU5, retinoid 
I7WGM@S:กS@9<-/I2 (4) ,L;<=67ES9<-/E<6><52Gก28QA
ก1/@IL.+E12@, ,=+<nG+E12@, Y62,[S:;กES0/G<=AA3-A
Q7@ZC+QV9\SG (5) ,L;<=67ESN@Y</AY<76+;T@,=+<nG+E12
@, 9<-/ ,=+<nGN@<=AA3-AQ7@ZC+QV9\SG (6) [41;m68
JQ1Y<L, estrogen 

>2ก[41+012<56,ก2<VKกO2 34 Y@ >=X4กJA5GD:8ก2<
3U5,+;T@ 2 กFU5, กFU5,F= 17 Y@ กFU5,J<ก^:1<7A 0.1% 
estriol cream กFU5,IL.3/G^:1<7A placebo cream ]K.G+;T@ 
cream base [41+012<56,ก2<VKกO2IUกY@>=I2Y<L, 0.5 
ก<7,67@F= 2 Y<7WG +M12JF=ก5/@@/@A@NA9@12 ^:1<7A
Y<L,ก7@J:: SPF 30 I267@F= 1 Y<7WGE/@+M12 JF=3A45
F12G9@1267@F= 2 Y<7WG +M12-+8n@ +9,-/@ก7@IUกY@ 
[41+012<56,ก2<VKกO2IUกY@>=^,5^:1<7A/@U\2EN91NM1
Y<L,I29@12M@S:/-.@9<-/34AAU9<L.EF/:ก2<VKกO2 

,Lก2<;<=+,S@[F[41+012<56,ก2<VKกO2IUกY@IL.ก5/@
NM182 9F7GNM182 3 JF= 6 +:-/@ D:8;<=+,S@<SW6</8 
Y62,MU5,M-W@JF=Y62,8-:98U5@0/G[S69@7G ก2<;<=+,S@
I7WG9,:I?2D:8JQI8CY@+:L86ก7@ N@E?2J9@5G+:L86ก7@ 
A<S+6e952G>2ก0/AE2:12@062 2 +]@ES+,E<N@
J@6<2A ;<=+,S@Y62,QKGQ/N>0/G[41+012<56,
ก2<VKกO2IUกY@+;T@<=:7AY=J@@ 0-4 (0 Y-/^,5QKG
Q/N>, 1 Y-/QKGQ/N>+Fnก@1/8, 2 Y-/QKGQ/N>;2@กF2G, 
3 Y-/QKGQ/N>,2ก, 4 Y-/QKGQ/N>,2กIL.3U:) X528R2QIL.
ก5/@JF=9F7GNM182 6 +:-/@ ;<=+,S@[F012G+YL8G>2ก82
D:8ก2<]7กX2,[41+012<56,ก2<VKกO2 JF=;<=+,S@<=:7A 
estradiol (E2) N@+F-/:IL.ก5/@JF=9F7Gก2<<7กO2D:86SZL 
radioimmunoassay  

ก<=A6@ก2<VKกO2^:1<7AY62,+9n@M/A>2ก
Ye=ก<<,ก2<><S8Z<<,ก2<6S>78+<L8A<1/8JF16 
กNWVWX]`PSWPbQWEC (wrinkle) 

;<=+,S@<SW6</8:168+Y<-./G visioscan VC 98 
(Courage and Khazaka, Cologne, Germany)9,10 ]K.G
+Y<-./G,-/@LW+;T@/U;ก<eCX528R2Q:168J3G UVA IL.,L
Y62,F=+/L8:34G Q7u@20KW@+Q-./;<=+,S@Q-W@[S69@7G
D:8E<G>2ก The institute for experimental 
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dermatology, University of Witten-Herdecke, 
Germany J;<[FQ-W@[S69@7G+;T@E76+F0Y52 wrinkle 
index (Sew) D:8Y?2@6e>2ก/7E<2356@0/G<SW6</8I7WG
>?2@6@JF=Y62,FKกN@J@60@2@JF=E7WGP2กก7A
[S69@7G 
กNWVWX]`PS@QN` F̂D` ĥbS (humidity) 

;<=+,S@Y62,MU5,M-W@0/G[S69@7G:168+Y<-./G 
corneometer CM 825 (Courage and Khazaka)6 IL.
/Ue9R4,S91/G 25°c +;T@ก2<;<=+,S@D:8:4>2กY52 
capacitance IL.+;FL.8@J;FG0/G97667:+,-./Y62,MU5,M-W@
[S69@7G+;FL.8@J;FG^; NM1Y52+PFL.80/Gก2<67: 3 Y<7WG 
กNWVWX]`PS@QN`ChBdCFDS (elasticity) 

;<=+,S@Y62,8-:98U5@0/G[S69@7G:168+Y<-./G 
cutometer MPA 580 (Courage and Khazaka)11 D:8
9F7กก2<ก2<:4::168 negative pressure 0/G97667: 
[S69@7G>=X4ก:4:0KW@,2N@ probe JF=67:Y62,32,2<X
IL.[S6>=X4ก;F5/8กF7AY-@3453R2Q+:S,+;T@ elasticity 
กNWQP]@WNXdq?N\YrPIP 

NM16SZL ANCOVA 6S+Y<2=9CI2G3XSES ;<=+,S@Y52
Y62,JEกE52GI2G3XSESIL. p<0.05 JF=NM16SZL Mann-
whitney U test 6S+Y<2=9CY52 ordinal scale 

ZUกNWijกLN 
>2ก>?2@6@[41+012<56,ก2<VKกO2 34 Y@ IUกY@/845

Y<A>@>Aก2<VKกO2 JA5G+;T@กFU5,F= 17 Y@ N@กFU5,IL.
^:182 0.1% estriol cream /28U<=9652G 50-61 ;d (mean 
54.35, SD 3.141) กFU5,IL.^:1 placebo +;T@ cream base 
/28U<=9652G 45-63 ;d (mean 54.35, SD 5.255) 
<=8=+6F29F7G>2ก9,:;<=>?2+:-/@Y<7WG3U:I128N@กFU5, 
estriol <=9652G 1-15 ;d (mean 6.12, SD 4.079) กFU5, 
placebo <=9652G 1-19 ;d (mean 7.03, SD 6.001) 
F7กOe=Q-W@|2@0/G[41+012<56,ก2<VKกO2N@+<-./G/28U 
<=8=+6F29F7G>2ก9,:;<=>?2+:-/@Y<7WG3U:I128, /2MLQ 
ก2<34AAU9<L. D<Y;<=>?2E76 ก2<JQ182^,5JEกE52Gก7@
<=9652G 2 กFU5, 

[41+012<56,ก2<VKกO2N@กFU5, estriol QA652,LY52 
wrinkle index F:FG+,-./+;<L8A+IL8Aก7A placebo N@
<=8=+6F2I282@2@ 6 +:-/@ ,LY62,JEกE52Gก7@/852G,L
@783?2Y7\I2G3XSES (p=0.012) Y52+PFL.80/G wrinkle 
index +;FL.8@J;FG>2ก 43.615 +;T@ 42.394 N@กFU5, 
estriol JF=>2ก 43.834 +;T@ 46.229 N@กFU5, placebo 
+<S.,,LY62,JEกE52Gก7@<=9652G 2 กFU5,E7WGJE59F7GNM182 
3 +:-/@ (p=0.048) :7GJ3:GN@R2QIL. 1  
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p = 0.012 * p = 0.048 * 

* = JEกE52G/852G,L@783?2Y7\I2G3XSES (p < 0.05) 

 TNH?_u 1 J[@R4,S+31@J3:G wrinkle +;<L8A+IL8AIL.ก5/@, 9F7GNM182 3 JF= 6 +:-/@N@I7WG 2 กFU5,ก2<6S>78 

 

p = 0.031 * p = 0.002 * 

* = JEกE52G/852G,L@783?2Y7\I2G3XSES (p < 0.05) 

TNH?_u 2 J[@R4,SJI5GJ3:G humidity +;<L8A+IL8AIL.ก5/@, 9F7GNM182 3 JF= 6 +:-/@N@I7WG 2 กFU5,ก2<6S>78 
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[41+012<56,ก2<VKกO2N@กFU5, estriol QA652,LY52 
humidity +QS.,0KW@+,-./+;<L8A+IL8Aก7A placebo IL.9F7GNM1
82 6 +:-/@ ,LY62,JEกE52Gก7@/852G,L@783?2Y7\I2G3XSES 
(p=0.002) ,Lก2<+;FL.8@J;FG humidity index >2ก 
67.271 +;T@ 76.494 N@กFU5, estriol JF=>2ก 61.377 
+;T@ 66.009 N@กFU5, placebo JF=+<S.,,LY62,JEกE52G
ก7@<=9652G 2 กFU5,E7WGJE59F7GNM182 3 +:-/@ (p=0.031) 
:7GJ3:GN@R2QIL. 2 

QAก2<+;FL.8@J;FG0/G elasticity Y-/,Lก2<+QS.,0KW@
0/G elasticity N@กFU5, estriol JEกE52Gก7@ก7AกFU5, 
placebo /852G,L@783?2Y7\I2G3XSES (p<0.001) JF=+<S.,,L
Y62,JEกE52Gก7@<=9652G 2 กFU5,E7WGJE59F7GNM182 3 
+:-/@ (p<0.001) :7GJ3:GN@R2QIL. 3 

N@+<-./GY62,QKGQ/N>0/G[41+012<56,ก2<VKกO2
QA652กFU5, estriol ,LM56GY62,QKGQ/N>;2@กF2GXKG

,2กIL.3U: (Y=J@@ 2 XKG 4) mean 3.24, SD 0.562 N@
กFU5, placebo ,LM56GY62,QKGQ/N><=9652G^,5QKGQ/N>
XKGQKGQ/N>,2กIL.3U: (Y=J@@ 0 XKG 4) mean 1.94, SD 
1.088 ,LY62,JEกE52Gก7@/852G,L@783?2Y7\I2G3XSES+,-./
+;<L8A+IL8A<=9652G 2 กFU5, (p< 0.001) 

+,-./;<=+,S@N@+<-./G[F012G+YL8G>2ก82QA652N@
กFU5, estriol ,L[41+012<56,ก2<VKกO2 1 Y@,L/2ก2<Y7:EKG
+E12@,;<=,2e 2-3 67@ /2ก2<928^;^:1+/G, ,L 1 Y@
<413KกY7@+6F2I282 JF=,L 1 Y@37G+กE652~�2+01,,2ก0KW@
+Fnก@1/8 N@กFU5, placebo QA652,L 1 Y@<413KกY7@+6F2
I282, ,L 1 Y@<413Kก<1/@+6F2I282 JF=,L 1 Y@37G+กE652
~�2+01,,2ก0KW@+Fnก@1/8 <=:7AB/<CD,@ estradiol N@
+F-/:^,5JEกE52Gก7@N@I7WG 2 กFU5, ^,5JEกE52Gก7@
<=9652Gก5/@JF=9F7GNM182 JF=IUกY@,L<=:7A+F-/:N@
+กejC;กES 

 

 

p < 0.001* p < 0.001* 

* = JEกE52G/852G,L@783?2Y7\I2G3XSES (p < 0.05) 
 
TNH?_u 3 J[@R4,SJI5GJ3:G elasticity +;<L8A+IL8AIL.ก5/@ 9F7GNM182 3 JF= 6 +:-/@N@I7WG 2 กFU5,ก2<6S>78 
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ก5/@NM182 9F7GNM182 

@S?_u 1 

  
ก5/@NM182 9F7GNM182 

@S?_u 2 
TNH?_u 4  R2QX528NA9@12[41+012<56,ก2<VKกO2+;<L8A+IL8Aก5/@JF=9F7GNM182 6 +:-/@N@กFU5, estriol 

 
ETPVWNCcUXYWFVZU 

B/<CD,@ estrogen +;T@3+EL8</8:CM@S:9@K.G ,L356@
3?2Y7\N@ secondary sex characteristic N@[419\SG JF=
,L[FE5//6786=/-.@� ,2ก,28 ;<=ก/A:168 C-18 
steroid >=,L aromatized ring, phenolic hydroxyl group 
A<S+6e C3 JF= hydroxyl group 9<-/ ketone group 
A<S+6e C17 3<12G>2ก<7G^05+;T@9F7กN@678,L
;<=>?2+:-/@ ;<=ก/A:168 3 <4;JAA Y-/ estradiol, 

estrone JF= estriol3 B/<CD,@ estradiol +;T@ estrogen 
M@S:J<กIL.;F5/8//ก,2>2ก<7G^05N@678ก5/@,L
;<=>?2+:-/@ 9F7G>2ก@7W@>= oxidize +;FL.8@+;T@ 
estrone JF=I7WG3/GM@S:@LW32,2<X+;FL.8@+;T@ estriol 
^:1 D:8ก2<+;FL.8@J;FG@LW>=+<S.,E1@IL.E7A >2ก
ก2<VKกO2N@0e=@LWQA652 estriol +;T@<4;JAAIL.
;F/:R78IL.3U: +กS:[F012G+YL8G@1/8IL.3U:8 
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82 estriol >7:+;T@E7682IL.NM1,2@2@JF16D:834ES@<L
JQI8CN@ก2<<7กO2 vulva atrophy JF=ก2<Y7@A<S+6e
M5/GYF/: ]K.GE7682@LW,L;<=3SIZSR2QN@ก2<<7กO2:L ,L
[F012G+YL8G@1/8 ,L;b>>78+3L.8GE5/ก2<+กS:,=+<nG+E12@,
JF=,=+<nG,:F4กE.?212,13 ก2<VKกO2ก5/@9@12@LW^:1J3:G
N91+9n@652 estriol 32,2<X+QS., collagen fibers, elastic 
fibers JF= dermal connective tissue N@Y@JF=9@4^:1
4,14 >2กY62,<410/G[41I?2ก2<6S>78N@0e=@LW G2@6S>78@LW
+;T@G2@6S>78J<กIL.J3:GXKG;<=3SIZS[F0/G estriol 
cream IL.[S69@7GD:8NM1+Y<-./G,-/67:Y52 +;T@ก2<VKกO2
JAA3U5, +;<L8A+IL8Aก7AกFU5,Y6AYU,D:8;h:3/G012G  

[F0/Gก2<VKกO2@LWJ3:GN91+9n@652 estriol cream 
32,2<XI?2N91<SW6</8F:FG +,-./+;<L8A+IL8Aก7AกFU5,
Y6AYU,I282@2@ 6 +:-/@N@ก2<67::168+Y<-./G 
visioscan VC98 37G+กEY62,JEกE52G<=9652G 2 กFU5,
^:1IL. 3 +:-/@ JF=QAY62,JEกE52G,2ก0KW@+,-./3SW@3U:
ก2<VKกO2IL. 6 +:-/@ ]K.G+,-./;<=+,S@>2ก<4;R2QJF16 
F7กOe=I2GYFS@Sก0/G<SW6</8[41+012<56,ก2<VKกO2,L
Y62,+;FL.8@J;FG^,5,2ก@7ก/2>+;T@>2กก2<
+;FL.8@J;FG0/G<SW6</8IL.+กS:0KW@/2>>=@1/8+กS@ก652IL.
>=+กS:[FM7:+>@I2GYFS@Sก :7G@7W@@52>=,Lก2<VKกO20/G
[F>2ก82@LWE5/^;N@<=8=+6F2ก2<NM182IL.@2@0KW@+Q-./
>=^:1+9n@[FI2GYFS@SกIL.M7:+>@,2ก0KW@ 

QA652I7WG estriol cream JF= placebo 32,2<X+QS.,
Y62,MU5,M-W@0/G[S69@7GN@ก2<67::168+Y<-./G 
corneometer ^:1 J3:G652 cream base ,L356@N@ก2<
+QS.,Y62,MU5,M-W@Jก5[S69@7GM7W@9@7Gก?2Q<12 /852G^<กn
E2,>=QA652N@กFU5, estriol ,LY52Y62,MU5,M-W@0/G
[S69@7G+QS.,0KW@,2กก652กFU5, placebo JEกE52Gก7@/852G

,L@783?2Y7\I2G3XSES QAY62,JEกE52G@LWIL. 3 +:-/@JF=
QA,2ก0KW@IL. 6 +:-/@9F7Gก2<NM182 

@/ก>2ก@LW estriol 87G32,2<X+QS.,Y62,8-:98U5@0/G
[S69@7G^:1:Lก652 placebo JEกE52Gก7@/852G,L@783?2Y7\ 
[41+012<56,ก2<VKกO2N@กFU5, estriol IUกY@,L<=:7AY62,
QKGQ/N>;2@กF2GXKG,2กIL.3U:9F7GNM182 JEกE52Gก7@
<=9652G 2 กFU5,ก2<6S>78 

9F7Gก2<VKกO2[41+012<56,ก2<VKกO2IUกY@,L<=:7A
B/<CD,@ estrogen N@+F-/:/845N@+กejC;กES QA
[F012G+YL8G+Fnก@1/8D:8N@กFU5, estriol QA 1 Y@,L
/2ก2<Y7:EKG+E12@,]K.G:L0KW@N@ 2-3 67@ , ,L 1 Y@<413KกY7@
+6F2I282 JF=,L 1 Y@37G+กE652~�2+01,,2ก0KW@+Fnก@1/8  

>2กก2<VKกO2ก5/@9@12@LWD:8 Schmidt JF=Ye=4 
]K.G;<=+,S@82 0.01% estradiol +;<L8A+IL8Aก7A 0.3% 
estriol N@ก2<<7กO2<SW6</8J95G678 QA[Fก2<VKกO2N@
J@6I2G+:L86ก7@ JE5ก2<VKกO2N@Y<7WG@LW+;T@ก2<
+;<L8A+IL8Aก7A placebo IL.+;T@ vehicle 0/G82 NM1Y62,
+01,01@0/G82@1/8ก652 (0.1%estriol) JF=QA
[F012G+YL8G@1/8ก652 (QAY7:EKG+E12@, 1 N@ 17 Y@
+;<L8A+IL8Aก7Aก2<VKกO2ก5/@IL.QA 12 N@ 30 Y@) 

01/>?2ก7:0/Gก2<VKกO2@LW@/ก>2ก<=8=+6F2JF16Y-/ 
compliance 0/G[41+012<56,ก2<VKกO2+@-./G>2กE1/GN91
[41+012<56,ก2<VKกO2^;I282+/GIL.A12@ES:E5/ก7@9F28
+:-/@ [41I?2ก2<6S>78^:1Q8282,F:01/>?2ก7:@LWFG:168ก2<
ES:E2,+;T@<=8=IUก 1 +:-/@ JF=DI<V7QIC+E-/@[41;m68
A5/8� 

>2กก2<VKกO2@LW3<U;^:1652 0.1%estriol cream 
32,2<XF:<SW6</8J95G678A@NA9@12N@9\SG6789,:
;<=>?2+:-/@^:1:Lก652กFU5,Y6AYU,+,-./I282E5/+@-./G
@2@ 6 +:-/@ D:8+<S.,+9n@[FE7WGJE5+:-/@IL. 3 9F7GI282
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JF=[FM7:+>@,2ก0KW@+,-./I282@2@0KW@ @/ก>2ก@LW87G
32,2<X+QS.,Y62,MU5,M-W@JF=+QS.,Y62,8-:98U5@A@
NA9@12^:1:Lก652 placebo I7WGIL. 3 JF= 6 +:-/@9F7GI282 
[Fก2<VKกO2@LWJ3:GN91+9n@XKGJ@6I2GN9,5N@ก2<
<7กO2Y62,M<20/G[S69@7GN@9\SG6789,:
;<=>?2+:-/@^:1 JF=Y6<,Lก2<VKกO2E5/^;XKG
[F012G+YL8G>2ก82 ;<S,2eY62,+01,01@0/G82IL.
+9,2=3, JF=<=8=+6F2ก2<VKกO2IL.@2@,2ก0KW@
+Q-./N91+9n@[FM7:+>@0KW@ 
กPIIP@FGVWXกNi 

0/0/AYUeก/GIU@<7M:2RS+Oก3,DRM Ye=
JQI8V23E<C >U�2FGก<eC,926SI82F78 9,28+F0IL.IU@ 
RA 29/50 IL.N91IU@3@7A3@U@G2@6S>78 
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