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Tetrahydrocurcumin (THC) plays an important role in the antioxidant mechanism resulting in the significant 
neutralization of free radicals in a dose-dependent manner. Recent studies revealed the superior free radical scavenging 
ability of THC. This action is of particular interest for cosmetics, in terms of, ultraviolet protection and anti-aging 
preparations. 

 

From : Department of Dermatology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand 
Corresponding author: Rungsima Wanitphakdeedecha MD. MA. MSc., email: rungsima.wan@mahidol.ac.th 



Vol.32 No.2 Wanitphakdeedecha R et al 107 

 

Objective: To study the efficacy of THC and liposome in curcuminoid cream (GPO curmin, Government 
Pharmaceutical Organization) in hydration, elasticity, and color of human skin 

Methods: Eighty female volunteers aged 30-45 years with normal skin were recruited to the study. The 
volunteers were randomly divided into 4 groups and treated with; (A) GPO curmin cream containing both THC and 
liposome, (B) GPO curmin cream containing THC without liposome, (C) GPO curmin cream containing liposome without 
THC, and (D) vehicle controlled cream. All volunteers were asked to apply 1 gram of cream on their face twice a day for 
4 weeks. Skin hydration, elasticity, and color were measured at baseline and 4 weeks after treatment by Corneometer CM 
825, Cutometer MPA 580, and Dermospectrometer, respectively, at chin and both cheeks.   

Results: Seventy eight subjects (20 in group A, 20 in group B, 19 in group C, and 19 in group D) completed 
treatment protocol. The baseline skin hydration, elasticity, and color in all groups were not significantly different 
(p=0.954, p=0.727, and p=0.560, respectively). Skin hydration, elasticity, and color at 4 weeks after treatment in all 
groups also demonstrated no significant differences (p=0.570, p=0.137, and p=0.445, respectively). Skin hydration was 
significantly decreased in group C (p=0.030). Skin elasticity was significantly increased in group A, C and D (p=0.002, 
p<0.001, and p=0.021, respectively). Skin color was significantly improved in all groups (p<0.001) 

Conclusions: THC and liposome provided no improvement in skin hydration in all groups. Significant lighter in 
skin color were found in all groups. Skin elasticity was improved in all group, except group B. The other ingredients in 
vehicle might be responsible for these significant results.  
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=>?@ABCD: 
E@FGHIJ KLHMN@กAPQAMJ*, MRHAJ DSTFD@กUEVWXEYRZ*, KEWFUZ IR@GQกPBE[H*, D\VEKEEL WJRHM**, ]E^KH>BZ D@?EQGEP

RR>Z** _`aDFGJEGก@AYJกaIHTRM@R (TETRAHYDROCURCUMIN; THC) bR CURCUMINOID CREAM [CD

?KJIM\CIMcTR ?KJIBcAdB\CRe`^GP_HKdR@F KJEGJEXE?_HKdR@F 2559; 32: 106-115. 

*23456738956:;3 4<=>?:;@3A8BC@6B6B37?;3D3E FG356:;3EH;FG6IE 

**2345673J2AH756:;3 4<=>?:;@3A8BC@6B6B37?;3D3E FG356:;3EH;FG6IE 

?@A?กCDE@กFGHIJKCJ (tetrahydrocurcumin; THC) GLMNM@N?O@PCQRJกASMTJก@AUV@JWJXGYZWH?AS [D\K]T\ZD
^AHG@_WJXGYZWH?AS ^ÈEXMCJJLIGLa@JTHEC\NLbcH?YEJdReVfegJhiaPT@G?@G@AhRJก@AUV@JWJXGYZWH?ASFWa?@A THC DVT\
PX_?GMCUHJLIfWa ก@AJO@G@RKVf^jJ?]TJ^ASกWMRJfPAkbWa?O@W@a ESfKkbWT]@?@G@Ah^lWaกCJWCJUA@\E@กACa?LWCZUAV@mT[WfZU 
nZSKSZWก@Af?kbWG?o@cFWapHTeJCamDV 
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K@[g\]E^GF?Z: fckbWqiกr@^AS?HNsHpZ?@A THC nZS liposome NLbW\Y]RJpZHUoC_tdMO@AXapHT curcuminoid cream 
(GPO curmin, WaPdก@Afo?CKกAAG) RJDV@JfcHbGPT@GKX]GKkIJ PT@G\kDe\X]J nZSก@A^ACM?LpHT 

K@GA\e`^KHhPกJE: W@?@?GCPAfcqeQHa 80 A@\ NLbGLW@\XUCIanU] 30-45 ^u nZSGL?XFo@cpHT^กUH mDVhYกPCDfZkWกReVfFV@
A]TGRJก@ATHEC\JLI [D\NLbW@?@?GCPANCIaeGDEShYก?X]GReVReVmDVACMก@AACกr@DVT\pZHUoC_tdNLbnUกU]@aกCJ 4 กZX]G DCaJLI (A) GPO 
curmin cream NLbGLTHC nZS liposome f^jJ?]TJ^ASกWM, (B) GPO curmin cream NLbGL THC f^jJ?]TJ^ASกWM[D\mG]GL 
liposome, (C) GPO curmin cream NLbGL liposome f^jJ?]TJ^ASกWM[D\mG]GL THC, nZS (D) vehicle controlled cream NLbmG]GL
NCIa THC nZS liposome f^jJ?]TJ^ASกWM W@?@?GCPAnU]ZSกZX]GESUVWaN@pZHUoC_tdPACIaZS 1 กACGNCbTRMeJV@ TCJZS 2 PACIa 
f^jJAS\SfTZ@ 4 ?C^D@ed NO@ก@A^ASfGHJpZPT@GKX]GKkIJFWapHTeJCa PT@G\kDe\X]J nZS?LpHT MAHfT_P@a nZSnกVGNCIa 2 FV@a 
DVT\fPAkbWa Corneometer CM 825, Cutometer MPA 580, nZS Dermospectrometer U@GZO@DCM NLbก]WJก@AACกr@nZS 4 ?C^D@ed
eZCaก@AACกr@ 

_`: GLpYVfFV@A]TGก@ANDZWa 78 PJNLb^vHMCUHU@GFCIJUWJก@ATHEC\EJPAM (กZX]G A 20 PJ, กZX]G B 20 PJ, กZX]G C 19 
PJ nZSกZX]G D 19 PJ) ก]WJก@AACกr@cMT]@ PT@GKX]GKkIJFWapHTeJCa PT@G\kDe\X]J nZS?LpHT RJnU]ZSกZX]GmG]nUกU]@aกCJ
W\]@aGLJC\?O@PCQN@a?hHUH (p=0.954, p=0.727, nZS p=0.560 U@GZO@DCM) NLb 4 ?C^D@edeZCaก@AACกr@cMT]@ PT@GKX]GKkIJFWa
pHTeJCa PT@G\kDe\X]J nZS?LpHT RJnU]ZSกZX]G \CaPamG]nUกU]@aกCJW\]@aGLJC\?O@PCQN@a?hHUH (p=0.570, p=0.137, nZS 
p=0.445 U@GZO@DCM) PT@GKX]GKkIJFWapHTeJCaZDZaW\]@aGLJC\?O@PCQRJกZX]G C (p=0.030) PT@G\kDe\X]JfcHbGFiIJW\]@aGL
JC\?O@PCQRJกZX]G A, C nZS D (p=0.002, p<0.001 nZS p=0.021 U@GZO@DCM) ?LpHTDLFiIJRJNXกกZX]GW\]@aGLJC\?O@PCQ (p<0.001) 

GE\]_`: THC nZS liposome mG]GLpZU]WPT@GKX]GKkIJFWapHTeJCa ?LFWapHTeJCaRJpYVfFV@A]TGก@ANDZWaNXกกZX]GE@a
ZaW\]@aGLJC\?O@PCQ PT@G\kDe\X]JRJpYVfFV@A]TGก@ANDZWaGLP]@fcHbGFiIJRJNXกกZX]GW\]@aGLJC\?O@PCQ \กfTVJกZX]GNLbmDVACM
pZHUoC_tdMO@AXapHTGL?@A THC nU]mG]GL liposome ?@A^ASกWMWkbJNLbGLW\Y]RJpZHUoC_tdJWกfeJkWE@ก THC nZS liposome W@E
?]apZU]WPT@G\kDe\X]JnZS?LFWapHTeJCaFWapYVfFV@A]TGก@ANDZWa 

?iJGiJ?@j: tetrahydrocurcumin, curcuminoid cream, PT@GKX]GKkIJFWapHTeJCa, PT@G\kDe\X]JFWapHTeJCa, ?LpHT 
 

=>RiJ 
pHTeJCaf?kbWG?o@cก]WJTC\ (premature ageing of 

skin) f^jJ^`Qe@eJibaNLb?O@PCQRJ?UALnZSf^jJ?@feUXNLbNO@
ReVPJmN\UVWaf?L\P]@RKVE]@\f^jJEO@JTJG@กRJก@AwkIW
pZHUoC_tdRJกZX]GfTK?O@W@a[D\fxc@S?HJPV@A@P@nca
E@กU]@a^ASfNq DCaJCIJ^`EEXMCJ^ASfNqmN\EiaGLJ[\M@\
?]af?AHGก@AcCyJ@\@ATGNCIapZHUoC_tdRJกZX]GfTK?O@W@a
E@ก?GXJmcAmN\ W\]@amAกgU@GRJก@AJO@?@AU]@azRJ

?GXJmcAG@RKVRJGJXr\dPTAGLeZCก{@JN@aTHN\@q@?UAd
G@?JCM?JXJW\]@afcL\acWE@กก@Aqiกr@NCIaRJeZWD
NDZWanZSRJGJXr\dhia^AS?HNsHo@cnZSPT@G^ZWDoC\
FWa?@AE@ก?GXJmcAfckbW^AS[\KJd?Ya?XDFWapYVMAH[oP
nZSfckbW?]af?AHGqCก\o@cFWapZHUoC_tdmN\ReVmDVACMก@A
\WGACMnZSmDVG@UA{@JASDCM?@กZ 

Curcuminoid cream f^jJpZHUoC_tdE@กFGHIJKCJNLb
pYVMAH[oPReVก@A\WGACMRJASDCMeJiba[D\GL?]TJ^ASกWM
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?O@PCQ PkW tetrahydrocurcumin (THC) nZS THU@GHJ WL 
(vitamin E) wibaf^jJ?@AUV@JWJXGYZWH?AS (antioxidants) NLb
GL^AS?HNsHo@c[D\GLก@Aqiกr@NCIaRJeZWDNDZWa, RJ
?CUTdnZSRJGJXr\d1-5 W\]@amAกgU@GกZmกก@AWWก|NsH}
FWa THC RJก@A^lWaกCJnZS\CM\CIao@TSf?kbWG?o@cFWa
pHTeJCaPTAGLก@ATHEC\nZSGLeZCก{@J?JCM?JXJfcHbGfUHG
ATGNCIaก@Aqiกr@PT@G^ZWDoC\FWa THC U]WpHTeJCa  

E@กก@Aqiกr@ fKkbWT]@WJXGYZWH?AS (free radicals) f^jJ
?@feUXeJibaNLb?O@PCQRJก@ANO@ReVpHTeJCaf?kbWG?o@c 
DCaJCIJ?@ANLbGL|NsH}\CM\CIaeAkWKSZWก@Af?kbWG?o@cFWa
pHTeJCaEiaJ]@ESGLกZmกfกLb\TFVWaกCMก@A\CM\CIaWJXGYZ
WH?AS  

neZ]aกO@fJHDFWaWJXGYZWH?ASNLb?O@PCQPkW ACa?LWCZUAV@
mT[WfZUE@กn?anDD (Ultraviolet, UV), GZo@TSnZS
PT@GfPAL\D wibaWJXGYZWH?ASfeZ]@JLIESNO@ReVfกHDo@TSNLb
fAL\กT]@WWกwHfDNL�?fUA? (oxidative stress)6 ก]WReVfกHD
ก@ANO@Z@\nZSก@AU@\FWafwZZdpHTeJCa mDV[D\  

1.  ก@AfcHbGFiIJFWafWJmwGdfGNAHกwdfGNCZ[Z[^AULJ
fJ? (matrix metalloproteinases, MMPs) wibaf^jJfWJmwGd
NLbNO@eJV@NLb\]W\?Z@\[^AULJo@\JWกfwZZdNO@ReVfwZZd
eZXDE@กกCJf^jJ?@feUXFWaก@ANO@Z@\PWZZ@fEJ 
(collagen) nZS WHZ@?UHJ (elastin) NO@ReVpHTeJCa?YQf?L\
PT@G\kDe\X]JnZSfกHDก@AfeLb\T\]J DCaEScMfWJmwGdJLI
G@กRJfwZZdNLbRกZVU@\U@GW@\XNLbfcHbGFiIJ    

2.  o@TSNLbfwZZdpHTeJCa (keratinocytes), fwZZdfGZ@
[JmwUd (melanocytes) nZSfwZZdm�[MAMZ@?Ud 
(fibroblasts) hYกNO@Z@\nZSU@\ (apoptosis) [D\E@ก
ก@Aqiกr@cMT]@ apoptosis f^jJo@TSfAHbGnAกFWaก@A
f?kbWG?o@cFWafwZZdpHTeJCa (ageing) wibaJO@m^?Y]ก@A

?YQf?L\PT@GKX]GKkIJnZSpHTeJCafeLb\T\]JRJNLb?XD ?@feUX
FWa apoptosis cMT]@fกHDE@ก 

2.1  o@TS oxidative stress NO@Z@\mFGCJ [^AULJ 
nZSDLfWgJfWRJfwZZd 

2.2  ก@AZDZaFWa antioxidants o@\RJA]@aก@\ fK]J 
กZYUV@ms[WJ (glutathione, GSH), fWJmwGdNLb?O@PCQRJ
กASMTJก@AU]WUV@JWJXGYZWH?AS fK]J fWJmwGdPSUSfZ? 
(catalase), fWJmwGdกZYUV@ms[WJf^WAdWWกwHfD? 
(glutathione peroxidase) nZS fWJmwGdwYf^WAdWWกmwDd
mDGHTfN? (superoxide dismutase)  

DCaJCIJ e@ก?@A THC GLpZRJก@A\CM\CIaWJXGYZWH?AS 
ก@ARKVpZHUoC_tdNLbGL?@A THC EiaJ]@ES?]apZU]WZCกr_S
N@aก@\o@cFWapHTeJCaNCIaDV@Jก@AfcHbGPT@GKX]GKkIJ 
PT@G\kDe\X]JFWapHTeJCa nZSก@A^ACM?LpHTE@กpZFWa
ก@A^lWaกCJACa?LWCZUAV@mT[WfZUDCaNLbmDVกZ]@TG@nZVT
FV@aUVJ 

K@[g\]E^GF?Z 
fckbWqiกr@^AS?HNsHpZFWa?@A THC nZS liposome 

NLbW\Y]RJpZHUoC_tdMO@AXapHT curcuminoid cream RJDV@J
fcHbGPT@GKX]GKkIJ PT@G\kDe\X]J nZSก@A^ACM?LpHT 
K@GA\e`^KHhPกJE 

^ASK@กANLbfFV@ACMก@Aqiกr@ wibamDVE@กpYV?JREwiba
NA@MFVWGYZก@ATHEC\JLIE@กก@AUHD^ASก@qmTV _ MAHfT_
U]@az FWa[Aac\@M@ZqHAHA@K fK]J NLbeJ]T\UATE[AP
pHTeJCa nZSU@GMWAdD^ASก@qU]@a z FWa[Aac\@M@ZqH-
AHA@K [D\mDVACMก@AWJXGCUHE@กpYVWO@JT\ก@A[Aac\@M@Z 
qHAHA@K ncN\dpYVNO@ก@ATHEC\ESf^jJpYVDO@fJHJก@AFWPT@G
\HJ\WGE@กpYV^�T\ 

fก_tdก@APCDfZkWกW@?@?GCPAfFV@A]TG[PAaก@A 
(Inclusion criteria) 
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1. fcqeQHaW@\XASeT]@a 30-45 ^u 
2. mG]GL[APN@apHTeJCaNLbW@EESGLpZกASNMU]W

ก@Aqiกr@ fK]J pHTeJCaWCกf?M eAkW ก@AUHDfKkIWMJ
RMeJV@ 

3. mG]fP\mDVACMก@AACกr@DVT\\@N@MJRMeJV@G@
ก]WJ f^jJfTZ@W\]@aJVW\ 1 fDkWJ 

4. mG]fP\fFV@A]TGRJก@ANDZWaN@aPZHJHกRJ
AS\SfTZ@ 1 fDkWJก]WJก@Aqiกr@PACIaJLIESfAHbGFiIJ 

5. mG]mDVACM\@ pZHUoC_tdMO@AXapHTWkbJRD pZHUoC_td
f?AHGW@e@A eAkWTHU@GHJ o@\RJ 14 TCJก]WJก@ARKV
pZHUoC_td ASeT]@aก@Aqiกr@EJกASNCbanZVTf?AgE e@กGL
PT@GEO@f^jJUVWaRKV\@WkbJRD UVWanEVaReVncN\deAkWfo?CK
กANLbPTMPXGก@Aqiกr@NA@M 

6. \HJDLfFV@A]TGRJก@ATHEC\ [D\PT@G?GCPAREcAVWG
NCIaZaJ@GRJRMn?DaPT@G\HJ\WG NCIaJLIW@?@?GCPANXก
PJESmDVACMก@AWsHM@\E@กpYVTHEC\hia TCUhX^AS?aPdFWa
ก@ATHEC\ THsLก@ATHEC\ WCJUA@\eAkWW@ก@ANLbW@EfกHDFiIJE@ก
ก@ATHEC\ eAkWE@ก\@NLbRKV ATGNCIa^AS[\KJdNLbESmDVACME@ก
ก@ATHEC\[D\ZSfWL\D nZSGLPT@GfFV@REDLnZVT 

fก_tdก@AfZkWกW@?@?GCPAWWกE@ก[PAaก@A 
(Exclusion criteria) 

1. fcqK@\ 
2. GL^ASTCUH^�T\f^jJ[APN@apHTeJCaNLbW@EESGL

pZกASNMU]Wก@Aqiกr@fK]J pHTeJCaWCกf?M eAkWก@AUHD
fKkIWMJRMeJV@ 

3. pYVNLbncN\dfegJT]@mG]feG@S?GNLbESfFV@A]TGก@ATHEC\ 
fก_tdก@AReVfZHกE@กก@Aqiกr@ (Discontinuation 

criteria) 
1. W@?@?GCPAmG]^vHMCUHUJU@GNLbกO@eJDRJ

ก@Aqiกr@THEC\ 

2. W@?@?GCPAfกHDW@ก@AFV@afPL\aFWa\@nZSncN\d
fegJ?GPTAReVWWกE@กก@Aqiกr@ 

3. W@?@?GCPAmG]\HJ\WGNLbESfFV@A]TG[PAaก@AU]Wm^ 
AY^nMMก@Aqiกr@f^jJ double blind randomized 

control study  
pYVfFV@A]TGก@ANDZWaESmDVACMก@AnM]af^jJ 4 กZX]G 

กZX]GZS 20 PJ [D\ก@A?X]GDVT\THsLf^�DwWaNLbGLAeC?FWa
ก@A?X]GmTVZ]TaeJV@ mDVnก] 

กZX]GNLb 1 PkW กZX]GNLbmDVACMpZHUoC_td MO@AXapHT 
curcuminoid cream (GPO curmin, WaPdก@Afo?CKกAAG) 
?O@eACMN@pHTeJCa wibapZHUnZSPTMPXGPX_o@c[D\
?h@MCJTHEC\nZScCyJ@\@ WaPdก@Afo?CKกAAG [D\
pZHUoC_tdDCaกZ]@TJLIGL?@A?O@PCQWWก|NsH}PkW THC MAAEX
RJmZ[^[wG (liposome) wibaNO@eJV@NLbJO@c@?@AWWก|NsH}
?Y]pHTeJCaKCIJeJCanNV (dermis) 

กZX]GNLb  2 PkW กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTNLbGL?@A 
THC nU]mG]GL liposome RJ?]TJ^ASกWM 

กZX]GNLb  3 PkW กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTNLbmG]GL
?@A THC nU]GL liposome RJ?]TJ^ASกWM 

กZX]GNLb  4 PkW กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTNLbmG]GLNCIa
?@A THC nZS liposome RJ?]TJ^ASกWM 

ก]WJก@ANDZWa                
1. W@?@?GCPAESmDVACMeJCa?kWnJSJO@ nZSFVWcia

^vHMCUHก]WJfFV@A]TGก@ANDZWa ก]WJก@AZaKkbWRJeJCa?kW
\HJ\WG 

2. nM]aกZX]Gก@ANDZWa[D\ก@A?X]GDVT\THsLf^�DwWaNLbGL
AeC?FWaก@A?X]GmTVZ]TaeJV@   

3. W@?@?GCPAESUVWaZV@aeJV@ReV?SW@D JCbacCกRJ
ZCกr_SNLb?M@\ z mG]UVWaTHUกกCaTZ eAkWUkbJfUVJ RJeVWa
NLbNO@ก@ANDZWaf^jJfTZ@ 15 J@NL fckbW^ACM?o@cA]@aก@\ 
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4. NO@ก@ATCD^AHG@_JIO@RJpHTeJCa [D\RKVfPAkbWaGkW 
Corneometer CM 825, UATE?LpHTeJCa [D\RKVfPAkbWaGkW 
Spectrophotometer nZSPT@G\kDe\X]JFWapHTeJCa [D\RKV
fPAkbWaGkW Cutometer SEM 580 NCIaJLIUO@neJ]aNLbUATETCD
?o@cpHT 3 UO@neJ]aPkW NLb[eJกnกVG 2 FV@a nZSP@a [D\
NLbESGLnp]JcZ@?UHกR?wibaNO@?CQZCกr_dmTVfxc@S
W@?@?GCPAnU]ZSA@\ A@\ZSfWL\DWX^กA_dnZSTHsLก@A
UATETCDGLDCaJLI 

- fPAkbWaGkW Corneometer CM 825 RKVTCD^AHG@_JIO@
FWapHTeJCaRJKCIJ stratum corneum [D\W@qC\eZCกก@A
N@am��l@ (capacitance) PkW JIO@f^jJ?@ANLbGLP]@ dielectric 
constant ?Ya^ASG@_ 81 (P]@JLIESZDZafGkbWWX_eoYGH
?YaFiIJ) RJF_SNLb ?@ANCbTm^GLP]@^ASG@_ 7-8 DCaJCIJ P]@
^ASEXN@am��l@FWapHTeJCa ESFiIJW\Y]กCM ^AHG@_JIO@RJ
pHTeJCaDVT\ ก@ATCDP]@กASNO@mDV[D\JO@ probe nUSZaMJ
pHTeJCa NLbUVWaก@ATCD^ASG@_ 1 THJ@NL P]@NLbW]@JmDVESGL
eJ]T\f^jJ arbitory unit wibaGLP]@ASeT]@a 0-150 unit wiba
?@G@AhTCD^AHG@_JIO@RJpHTeJCamDVZiก^ASG@_ 15 µm. 

- fPAkbWaGkW Spectrophotometer RKVTCD?LpHTeJCa [D\
TCDP]@PT@GnDa (Erythema index) nZSP]@fGgD?L (Melanin 
index) ก@ATCDP]@กASNO@mDV [D\JO@ probe nUSZaMJ
pHTeJCaNLbUVWaก@ATCD^ASG@_ 3 THJ@NL P]@NLbW]@JmDVESGL
eJ]T\f^jJ arbitory unit 

- fPAkbWaGkW Cutometer SEM 580 RKVTCDPT@G\kDe\X]J
FWapHTeJCa [D\RKVTHsL dynamic test nMM suction 
method device fPAkbWaGkW^ASกWMDVT\ probe NLbGL 
aperture FJ@D 2 mm. GL?^AHaNLbGLJIO@eJCกกDPaNLb
^ASG@_ 80 g/cm2 ?@G@Ah?AV@a negative pressure mDV
UCIanU] 20-500 m.bar (^กUHRKV 400-450 m.bar) NO@ReVfกHD 
skin deformity ^ASG@_ 0.1-0.6 mm. RJ probe ESGL 

LED nZS photoreceptor cell wibaESTCD skin deformity NLb
hYกDYDfFV@G@RJ probe ?@G@AhTCDmDVZSfWL\Dhia 0.01 mm. 
100 Hz. (eAkWNXก z 0.01 THJ@NL) P]@NLbTCDmDVE@ก probe ES
hYกf^ZLb\Jf^jJFVWGYZ digital RJ Cutometer nZVT?]am^\Ca
fPAkbWa computer N@a serial port n?DapZf^jJกA@�N@a
EWo@c 

ASeT]@aก@ANDZWa  
ReVW@?@?GCPAN@PALGU@GกZX]GNLbกO@eJD ReVN@PALG

NCbTRMeJV@PACIaZS 1 กACG TCJZS 2 PACIa eZCaZV@aeJV@fKV@ 
nZS ก]WJJWJ f^jJfTZ@J@J 1 fDkWJ 

eZCaก@ANDZWa   
TCD^AHG@_JIO@RJpHTeJCa, ?LpHTeJCa nZSPT@G\kDe\X]J

FWapHTeJCa wIO@WLก 1 PACIa RJUO@neJ]afDL\TกCMNLbUATETCD
PACIanAก  
_` 

E@กpYVfFV@A]TGก@ANDZWa 4 กZX]G กZX]GZS 20 PJ ATG
NCIa?HIJ 80 PJ GLpYVfFV@A]TGก@ANDZWa 78 PJNLb^vHMCUHU@G
FCIJUWJก@ATHEC\EJPAM PkWกZX]GNLb 1 PkW กZX]GNLbmDVACM
pZHUoC_td MO@AXapHT GPO curmin cream ?O@eACMN@
pHTeJCa wibapZHUnZSPTMPXGPX_o@c[D\?h@MCJTHEC\nZS
cCyJ@\@ WaPdก@Afo?CKกAAG [D\pZHUoC_tdDCaกZ]@TJLIGL
?@A?O@PCQWWก|NsH}PkW THC MAAEXRJ liposome wibaNO@
eJV@NLbJO@c@?@AWWก|NsH}?Y]pHTeJCaKCIJ dermis nZS กZX]G
NLb 2 PkW กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTNLbGL?@A THC nU]
mG]GL liposome RJ?]TJ^ASกWM กZX]GZS 20 PJ กZX]GNLb 3 
PkW กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTNLbmG]GL?@A THC nU]GL 
liposome RJ?]TJ^ASกWM nZS กZX]GNLb 4 PkW กZX]GNLb
mDVACMpZHUoC_tdMO@AXapHTNLbmG]GLNCIa?@A THC nZS 
liposome RJ?]TJ^ASกWM กZX]GZS 19 PJ 
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fGkbWJO@FVWGYZNLbmDVE@กก@ANDZWaG@NO@ก@A
f^AL\MfNL\MPT@GKX]GKkIJ PT@G\kDe\X]J nZS?LpHTFWa
pYVfFV@A]TGก@ANDZWaNCIa 4 กZX]G _ ก]WJก@ANDZWa nZS
eZCaก@ANDZWa 4 ?C^D@ed [D\THfPA@SedN@a?hHUHDVT\THsL 
Univariate Analysis of Variance (ANOVA) fckbW
f^AL\MfNL\MFVWGYZASeT]@anU]ZSกZX]G nZSTHsL Pair-t-test 
fckbWf^AL\MfNL\MFVWGYZFWapYVfFV@A]TGก@ANDZWaRJกZX]G
fDL\TกCJ pZก@ATHEC\NLbmDVGLA@\ZSfWL\DDCaJLI 

1. ND?WMpZNLbReVPT@GKX]GKkIJ(moisturising 
activity) 

fckbWNO@ก@Aqiกr@e@P]@^AHG@_JIO@RJpHTeJCa RJ
pYVfFV@A]TGก@ANDZWa 4 กZX]G [D\f^AL\MfNL\MP]@fxZLb\FWa
^AHG@_JIO@RJpHTeJCa _ UO@neJ]aU]@a z MJA]@aก@\ 3 
UO@neJ]aMJRMeJV@ nZSe@P]@fxZLb\ NCIaก]WJnZSeZCaก@A
RKVPALG pZก@ATHEC\cMT]@ fGkbWf^AL\MfNL\MPT@GKX]GKkIJ

FWapHTeJCaก]WJก@ANDZWaRJpYVfFV@A]TGก@ANDZWaNCIa 4 
กZX]G GLP]@mG]nUกU]@aกCJW\]@aGLJC\?O@PCQ (p=0.954) PT@G
KX]GKkIJFWapHTeJCaeZCaก@ANDZWaRJpYVfFV@A]TGก@A
NDZWaNCIa 4 กZX]G GLP]@mG]nUกU]@aกCJW\]@aGLJC\?O@PCQ 
(p=0.570)  

fGkbWf^AL\MfNL\MPT@GKX]GKkIJFWapHTeJCaก]WJnZS
eZCaก@ANDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]G
fDL\TกCJ cMT]@ PT@GKX]GKkIJFWapHTeJCaRJpYVfFV@A]TGก@A
NDZWaกZX]GNLb 1, กZX]GNLb 2 nZSกZX]GNLb 4 GLP]@mG]nUกU]@a
กCJW\]@aGLJC\?O@PCQ (p=0.677, p=0.113, nZS p=0.452 
U@GZO@DCM) ?O@eACMกZX]GNLb 3 wibaf^jJกZX]GNLbmDVACM
pZHUoC_tdMO@AXapHTNLbmG]GL?@A THC nU]GL liposome RJ
?]TJ^ASกWM cMT]@PT@GKX]GKkIJFWapHTeJCaeZCaก@A
NDZWaZDZaW\]@aGLJC\?O@PCQ (p=0.030) DCaA@\ZSfWL\D
RJAY^NLb 1 

 
Ek]>Pl 1 กA@�f^AL\MfNL\MPT@GKX]GKkIJFWapHTeJCaก]WJnZSeZCaก@ANDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]GfDL\TกCJ 

THC and Lipasome THC Orly Lipasame Orly Placebo 

Average Corneometer Before 

Average Corneometer After 

Group 

Corneometer before and after treatment in ezch group 
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2. ND?WMpZNLbReVPT@G\kDe\X]J (elastic activity) 
fckbWNO@ก@Aqiกr@e@P]@PT@G\kDe\X]JFWapHTeJCa RJ

pYVfFV@A]TGก@ANDZWa 4 กZX]G [D\f^AL\MfNL\MP]@fxZLb\FWa
PT@G\kDe\X]JFWapHTeJCa _ UO@neJ]aU]@a z MJA]@aก@\ 3 
UO@neJ]aMJRMeJV@ nZSe@P]@fxZLb\ NCIaก]WJnZSeZCaก@A
RKVPALG fGkbWcHE@A_@P]@ R6 wibaf^jJ?CD?]TJFWa visco-
elasticity wibahV@P]@JLIGLP]@pกpCJกCMPT@G\kDe\X]JFWa
pHTeJCa PkWhV@P]@ R6 GLP]@UbO@n?DaT]@pHTeJCaGLPT@G
\kDe\X]J?Ya pZก@ATHEC\cMT]@ fGkbWf^AL\MfNL\MPT@G
\kDe\X]JFWapHTeJCaก]WJก@ANDZWaRJpYVfFV@A]TGก@A
NDZWaNCIa 4 กZX]G GLP]@mG]nUกU]@aกCJW\]@aGLJC\?O@PCQ 
(p=0.727) PT@G\kDe\X]JFWapHTeJCaeZCaก@ANDZWaRJ

pYVfFV@A]TGก@ANDZWaNCIa 4 กZX]G GLP]@mG]nUกU]@aกCJW\]@aGL
JC\?O@PCQ (p=0.137)  

fGkbWf^AL\MfNL\MPT@G\kDFWapHTeJCaก]WJnZSeZCa
ก@ANDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]GfDL\TกCJ 
cMT]@ PT@G\kDe\X]JFWapHTeJCaRJpYVfFV@A]TGก@ANDZWa
กZX]GNLb 1, กZX]GNLb 3 nZSกZX]GNLb 4 GLP]@?YaFiIJW\]@aGL
JC\?O@PCQ (p=0.002, p<0.001, nZS p=0.021 U@GZO@DCM) 
?O@eACMกZX]GNLb 2 wibaf^jJกZX]GNLbmDVACMpZHUoC_tdMO@AXapHTGL
?@A THC nU]mG]GL liposome RJ?]TJ^ASกWM cMT]@
PT@G\kDe\X]JFWapHTeJCaeZCaก@ANDZWamG]GLP]@nUกU]@a
กCJW\]@aGLJC\?O@PCQ (p=0.107) DCaA@\ZSfWL\DRJAŶ NLb 2 

 
Ek]>Pl 2 กA@�f^AL\MfNL\MPT@G\kDFWapHTeJCaก]WJnZSeZCaก@ANDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]GfDL\TกCJ 

 

3. ND?WMpZRJก@ANO@ReV?LpHTE@aZa (bleaching 
activity) 

fckbWNO@ก@Aqiกr@e@P]@?LpHTeJCa RJpYV fFV@A]TGก@A
NDZWa 4 กZX]G [D\f^AL\MfNL\MP]@fxZLb\FWa?LpHTeJCa _ 

THC and Lipasome THC Orly Lipasame Orly Placebo 

Average R6 Before 

Average R6After 

Group 

Skin elasticity (R6) before and after treatment in each group 
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UO@neJ]aU]@a z MJA]@aก@\ 3 UO@neJ]aMJRMeJV@ nZSe@
P]@fxZLb\ NCIaก]WJnZSeZCaก@ARKVPALG pZก@ATHEC\cMT]@ 
fGkbW f^AL\MfNL\M?LFWapHTeJCaก]WJก@ANDZWaRJ
pYVfFV@A]TGก@ANDZWaNCIa 4 กZX]G GLP]@mG]nUกU]@aกCJW\]@aGL
JC\?O@PCQ (p=0.560) ?LFWapHTeJCaeZCaก@ANDZWaRJ
pYVfFV@A]TGก@ANDZWaNCIa 4 กZX]G GLP]@mG]nUกU]@aกCJW\]@aGL
JC\?O@PCQ (p=0.445)  

fGkbWf^AL\MfNL\M?LFWapHTeJCaก]WJnZSeZCaก@A
NDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]GfDL\TกCJ 
cMT]@ ?LFWapHTeJCaRJpYVfFV@A]TGก@ANDZWaNCIa 4 กZX]G GL
P]@ZDZa (pHTF@TFiIJ) W\]@aGLJC\?O@PCQ (p<0.001 RJNXก
กZX]G) DCaA@\ZSfWL\DRJAY^NLb 3 

 
Ek]>Pl 3 กA@�f^AL\MfNL\M?LFWapHTeJCaก]WJnZSeZCaก@ANDZWaRJpYVfFV@A]TGก@ANDZWao@\RJกZX]GfDL\TกCJ 

 

KHYJELZ  
pZE@ก?@AND?WMRJpYVfFV@A]TGก@ANDZWacMT]@ 

THC nZS liposome mG]GLpZU]WPT@GKX]GKkIJFWapHTeJCa 
PT@G\kDe\X]JFWapHTeJCaRJpYVfFV@A]TGก@ANDZWaGLP]@
fcHbGFiIJRJNXกกZX]GW\]@aGLJC\?O@PCQ \กfTVJกZX]GNLbmDVACM
pZHUoC_tdMO@AXapHTGL?@A THC nU]mG]GL liposome ?LFWa
pHTeJCaRJpYVfFV@A]TGก@ANDZWaNXกกZX]GE@aZaW\]@aGL

JC\?O@PCQ ATGm^hiaกZX]GNLbmG]mDVRKVpZHUoC_tdNLbGL THC 
eAkW liposome f^jJ?]TJ^ASกWM wibaW@Ef^jJm^mDVT]@GL
?@A^ASกWMWkbJNLbW\Y]RJpZHUoC_tdJWกfeJkWE@ก THC 
nZS liposome NLbW@E?]apZU]WPT@G\kDe\X]J nZS?LFWa
pHTeJCaFWapYVfFV@A]TGก@ANDZWa NCIaJLIPTAGLก@Aqiกr@
fcHbGfUHGU]Wm^  

THC and Lipasome THC Orly Lipasame Orly Placebo 

Average Melanin index Before 

Average Melanin index After 

Group 

Melanin index before and after treatment in each group 
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nZSE@กpZก@AND?WMRJpYVfFV@A]TGก@ANDZWaJLI mG]
?@G@Ah?AX^mDVT]@ THC GL|NsH}UV@JWJXGYZWH?ASmDV wiba
nUกU]@aE@กpZก@Aqiกr@RJASDCMfwZZd (in vitro study) 
NCIaFWaP_SpYVTHEC\fWa nZSFWa Kadoma nZSP_S7 NLb
?@G@Ah?AX^mDVT]@ THC GL|NsH}UV@JWJXGYZWH?AS [D\
?@G@Ah\CM\CIao@TS oxidative stress, fcHbG^AHG@_ GSH  
nZSfcHbGก@ANO@a@JFWafWJmwGdNLb?O@PCQRJกASMTJก@A
U]WUV@JWJXGYZWH?AS NCIaJLIW@EfJkbWaG@E@กก@Aqiกr@RJ
GJXr\dGL^ÈEC\?O@PCQNLbUVWaPO@Jiahia NCIa^`EEC\o@\RJ mDVnก] 
^`Qe@ก@ADYDwiGFWa?@AND?WMp]@JpHTeJCa 
(percutaneous absorption) NCIaJLIcMT]@RJ in vitro study 
PT@GfFVGFVJFWa THC NLb ≤ 125 µg/ml ?@G@AhNO@ReV
fกHD|NsH}U]WfwZZdmDV RJF_SNLbก@AND?WMRJpYVfFV@A]TG
THEC\ RKV?@A THC RJ^AHG@_ 325 µg ([D\PO@JT_E@ก
^AHG@_ THC liposome (5%) RJ GPO curmin cream = 
50 mg THC liposome/1 g GPO curmin cream wibaGL
^AHG@_ THC 0.65% = 325 µg THC/1 g GPO curmin 
cream) wibaGL^AHG@_G@กกT]@RJ in vitro study nU]mG]fกHD
pZZCcsdNLbUVWaก@A n?DaReVfegJT]@^`EEC\ก@ADYDwiGFWa 
THC p]@JN@apHTeJCaW@ENO@ReV^AHG@_ THC 
f^ZLb\Jn^Zam^mDV wibaW@EEO@f^jJUVWaGLก@Aqiกr@fcHbGfUHG
N@aDV@Jก@AJO@?]a\@p]@JN@apHTeJCa (transdermal 
delivery) U]Wก@ADYDwiGFWa THC p]@JpHTeJCaKCIJeJCa
กO@cAV@ (epidermis) nZSeJCanNV (dermis) U]Wm^ nZS
^`EEC\o@\JWก PkW ก@APTMPXG^AHG@_ACa?LWCZUAV@mT[W
fZUNLbpYVfFV@A]TGก@ANDZWanU]ZSPJmDVACM wibaW@EmG]
fN]@กCJ 

[D\?AX^ THC nZS liposome mG]GLpZU]WPT@GKX]GKkIJ
FWapHTeJCa PT@G\kDe\X]JFWapHTeJCaRJpYVfFV@A]TGก@A
NDZWaGLP]@fcHbGFiIJRJNXกกZX]GW\]@aGLJC\?O@PCQ \กfTVJ

กZX]GNLbmDVACMpZHUoC_tdMO@AXapHTGL?@A THC nU]mG]GL 
liposome ?LFWapHTeJCaRJpYVfFV@A]TGก@ANDZWaNXกกZX]G
E@aZaW\]@aGLJC\?O@PCQ ?@A^ASกWMWkbJNLbGLW\Y]RJ
pZHUoC_tdJWกfeJkWE@ก THC nZS liposome W@E?]apZ
U]WPT@G\kDe\X]JnZS?LFWapHTeJCaFWapYVfFV@A]TGก@A
NDZWa 
กH[[H?\L]E^กJm 

[PAaก@ATHEC\mDVACMNXJWXDeJXJก@ATHEC\E@กP_S
ncN\q@?UAdqHAHA@Kc\@M@Z Ge@THN\@ZC\GeHDZ nZS
WaPdก@Afo?CKกAAG 

P_SpYVTHEC\FWFWMPX_o@PTHK@UETHN\@ P_S
ncN\q@?UAdqHAHA@Kc\@M@Z Ge@THN\@ZC\GeHDZ NLb
fWkIWf���W?h@JNLbRJก@ATHEC\ PX_oC??A@ กZbO@?TC?DH} nZS
PX_cA?XF n\VGfZgกJVW\ fEV@eJV@NLb��@\a@JTHEC\ wibaK]T\
^AS?@Ja@JRJก@AUHDU]WW@?@?GCPAnZSPX_?Xs@?HJL 
oCNATDL JCกTHN\@q@?UAdpYVwibaWO@JT\PT@G?SDTกRJก@A
RKVfPAkbWaGkWUATETCD?o@cpHT 
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