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ABSTRACT: 
UNGAKSORNPAIROTE C, KAEWKES A, SATHAWORAWONG A, WANITPHAKDEEDECHA R, 
MANUSKIATTI W. THE EFFECTS OF VIRGIN COCONUT OIL ON THE BIOPHYSICAL 
PROPERTIES OF HUMAN SKIN 2 A PILOT STUDY. THAI J DERMATOL 2005; 31: 158-169. 
DEPARTMENT OF DERMATOLOGY, FACULTY OF MEDICINE SIRIRAJ HOSPITAL, MAHIDOL UNIVERSITY, 

BANGKOK, THAILAND.  

Background: Virgin coconut oil (VCO), a naturally extracted oil from the coconut flesh, has been claimed its 
properties in enhancing skin hydration and decreasing transepidermal water loss (TEWL) in atopic dermatitis patients. 
However, none of the studies have proved the effects of VCO on the biophysical properties in normal human skin.  

Objectives: To study the effects and side effects of VCO on the biophysical properties in normal human skin.  
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Materials and Methods: A pilot study was conducted in 30 volunteers, who had normal skin hydration and 
between the ages of 35 and 65. All subjects were instructed to apply two applications of 1 ml. and 2 ml. of VCO to the 
whole face and abdomen respectively, twice daily for 1 month. The clinical evaluations were obtained at baseline, 1 month 
at finishing the application and 2 months after stopping the VCO. Changes in biophysical properties were evaluated as 
theprimary outcomes via measuring the parameters of skin hydration, TEWL, sebum and skin texture. Adverse events and 
patient satisfaction were also recorded. 

Results: At one month of using the product, there were statistically significant increase in skin hydration (p=0.022 
and p=0.003 at face and abdomen, respectively) and sebum (p=0.015 and p<0.001 at face and abdomen, respectively) when 
comparing to the baseline. The photos taken from UVA-light video camera also showed a significant improvement of the 
skin texture. Facial acne was reported in 50% of the volunteers. None of the volunteers had any allergic reactions to the 
VCO and 17 subjects (56.6%) were satisfied with the results. 

Conclusion: VCO is one of the natural moisturizing agents that can improve skin hydration, sebum production and 
skin texture. However, the risk of developing acne can occur when applied to the face.  
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=>?@AB=ACDEF@GHEIJKLMIN OPQ=R=STUV=J@EJกBXY@กMEEAZ@[I\LF L]TA]^K_JAHB[IV=ก@EEBก`@^G@AZKaAZb>=cdUeIGR=BU \fC
PgdUกB=ก@EECORhcdU=>?@ddกY@กeIGR=BU iXhOjD@CV=ekFPlGhiE^mkAI\DFeIGR=BU \[adha@UnEกo[@A nAaA]ก@EpSก`@VXL]TpSก`@ef
cdU=>?@AB=ACDEF@GHEIJKLMIN=]>[adfBก`_CL@Uก@hm@DcdUeIGR=BU V=^=L]TA]eIGZKaAZb>=Pก[I 

XA`[hlOgUL@T: ODbTdpSก`@PECJILMIef\fCefcF@UO^]hUcdUก@EL@efI[mB_qr=>?@AB=ACDEF@GHEIJKLMIN[adfBก`_CL@U
ก@hm@DcdUeIGR=BU V=^=L]TA]eIGZKaAZb>=eIGPก[I 

XHi_กIO\JกNI: ก@EpSก`@=]>OPQ=ก@EpSก`@=?@EadU V=d@J@JAB^Ed@hKECRGa@U 35-65 Ps L]TA]eIGR=F@\fCR=F@LFdUZKaAZb>=
Pก[I Y?@=G= 30 E@h iXhYCVRFd@J@JAB^EL@=>?@AB=ACDEF@GHEIJKLMINPEIA@_ 1 AIffIfI[E LBTGVHR=F@ \fC 2 AIffIfI[E HEIOG_
R=F@LFdU OZF@\fCOho=OPQ=EChCOGf@ 1 OXbd= \fCYCPECOAI=efPECJILMIefcdU=>?@AB=ACDEF@GHEIJKLMINY@กefก@EOPf]Th=\PfU
cdUfBก`_CL@Uก@hm@DcdUeIGR=BUnXF\กa ^G@AZKaAZb>=cdUeIGR=BU dB[E@ก@EECORhcdU=>?@ ^G@AAB=cdUeIGR=BU VZFm@Dta@h 
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Y@กกfFdUGIX]id\JUdBf[E@nGidOf[ GBX^G@AOE]hHO=]h= EI>GEdh \fC^G@ARh@HcdUeIGR=BU HEIOG_VHR=F@ \fCR=F@LFdU L]T
กad=ก@EEBก`@,RfBUL@efI[mB_qr^EH 1 OXbd= \fCRfBURhKXL@efI[mB_qr 2 OXbd= EGAnPtSUก@EPECOAI=efcF@UO^]hU \fC^G@A
DSUDdVYm@hRfBUก@EVZFefI[mB_qr 

deกIO\JกNI: m@hRfBUก@EL@efI[mB_qr=>?@AB=ACDEF@GHEIJKLMIN^EH 1 OXbd= DHGa@d@J@JAB^EA]^a@Ojf]Th^G@AZKaAZb>=
ODITAcS>= (p=0.022 \fC p=0.003, HEIOG_VHR=F@\fCR=F@LFdU [@Af?@XBH) ^G@AAB=cdUeIGR=BUODITAcS>= (p=0.015 \fC p<0.001 
HEIOG_VHR=F@\fCR=F@LFdU [@Af?@XBH) m@Dta@hY@กกfFdUGIX]id\JUdBf[E@nGidOf[ DHGa@eIGR=BUOE]hHO=]h=cS>= EI>GEdhfXfU
\fC^a@^G@ARh@HcdUeIGR=BUfXfU dha@UA]=BhJ?@^BuA]E@hU@=ก@EOกIXJIGHEIOG_VHR=F@m@hRfBUก@EL@efI[mB_qr EFdhfC 50 
nAaA]E@hU@=ก@E\DF \fCd@J@JAB^E 17 E@h (EFdhfC 56.6) DdVYefก@EEBก`@ 

UOhlde: =>?@AB=ACDEF@GHEIJKLMIN vSTUOPQ=efI[mB_qrH?@EKUeIGY@กMEEAZ@[IL]T\JXUVRFORo=tSUmkAIPwuu@LFdUtIT=cdUnLh
J@A@EtODITA^G@AZKaAZb>= ODITA^G@AOE]hHO=]h=cdUeIG fX^G@ARh@H fXEI>GEdh\fCODITA^G@AAB=VRF\กaeIG V=^=L]TA]eIGZKaAZb>=
Pก[I\[adha@UnEกo[@Ad@YกadVRFOกIXJIGm@hRfBUก@EL@HEIOG_VHR=F@nXF 

@aIUaI@Am: =>?@AB=ACDEF@GHEIJKLMIN, fBก`_CL@Uก@hm@DcdUeIGR=BU 
 

>?GaI 
efI[mB_qrH?@EKUeIG A]A@กA@h[@ALFdU[f@X H@UZ=IX

A]ก@Eix`_@Ga@J@A@EtODITA^G@AZKaAZb>= \fCPgdUกB=
eIGR=BUOJbTdAJm@Dกad=GBhnXF iXhnAaA]RfBกy@=L@U
GILh@p@J[ErA@J=BHJ=K=tSUPECJILMIm@DcdUJ@E
XBUกfa@GV=A=K`hrvSTUd@YกadVRFOกIXefOJ]h[adeIGR=BU OZa= 
OกIXd@ก@EEC^@hO^bdU (stinging) ebT=\DFJBAeBJ (allergic 
contact dermatitis) ebT = JB A eB J Y @ ก J @ E Ea G A กB H \ J U 
(photocontact dermatitis) \fCebT=fADI`Y@กก@EJBAeBJ
J@E (contact urticaria) OPQ=[F=1 

PwYYKHB=efI[mB_qrH?@EKUeIGY@กJ@EJกBXMEEAZ@[I
nXFEBH^G@A=IhAODITAA@กcS>=iXhOjD@CJ@EJกBX=>?@AB=
\fCncAB=Y@กMEEAZ@[I2,3 iXhOZbTdGa@ก@EVZFefI[mB_qrL]T
PE@pY@กJ@EO^A]YCL?@VRFก@E\DFfXfU d]กLB>UhBUOPQ=mkAI
Pwuu@LFdUtIT=L]TVZFV=ก@EEBก`@iE^eIGR=BUA@กad= nAaGa@
YCOPQ=iE^[IXOZb>deIGR=BU REbdiE^ebT=\DF[a@Uz A]U@=GIYBh
L]TpSก`@efcdUncAB=Y@กDbZ (vegetable fat) iXhOjD@C 

ncAB=P@frA (palm) \fCXdกOEDv]X (rapeseed) DHGa@
J@A@EtZaGhfXd@ก@EebT=\DFJBAeBJnXFX] \fCnAaOกIXef
cF@UO^]hUL]TEK=\EU4 

=>?@AB=ACDEF@GHEIJKLMIN (virgin coconut oil, VCO) 
OPQ=R=STUV=J@EJกBXY@กMEEAZ@[I iXhJกBXnXFY@กO=b>d
ACDEF@GJX ea@=กECHG=ก@EJกBX\HHOPshก (wet 
process) m@hV[FdK_RmkAI^GH^KA กECHG=ก@EJกBX\HH
OPshก=]>YCZaGhRf]กOf]ThUก@EJkuOJ]hJaG=PECกdHL@U
Z]Gm@DL]TJ? @^Bu  OZa=  GI[@AI=  \fCJ@EiDf]|s=df 
(polyphenol) nXF5 =>?@AB=ACDEF@GHEIJKLMIN =BHOPQ=mkAI
Pwuu@LFdUtIT=L]TnXFEBH^G@A=IhAOPQ=dha@UA@กV=PECOLp
nLhPwYYKHB= A]LB>UV=EkP\HHEBHPECL@= efI[mB_qrH?@EKU
eIG\fCOJF=eA 

^K_JAHB[IcdUefI[mB_qrH?@EKUeIGiXhLBTGnPA]Rf@h
fBก ` _C O Za =  ก @ E EBก ` @ ^ G@ A ZKa AZb> = c d UeI GR =B U 
(emollient) ก@EPgdUกB=ก@EECORhcdU=>?@ddกY@กeIGR=BU 
(occlusive)  \fCก@EdKFA=>?@nGFV=eIG (humectant) =>?@AB=
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ACDEF@GHEIJKLMrYBXGa@OPQ=efI[mB_qrL]TA]^K_JAHB[IcdU
ก@EEBก`@^G@AZKaAZb>=cdUeIGR=BU \fCก@EPgdUกB=ก@E
ECORhcdU=>?@ddกY@กeIGR=BU6 vSTUYCORo=nXFY@กU@=GIYBh
cdU Evangelista \fC^_C7 Y@กPECOLp|}fIPP}=Jr L]TnXF
L?@ก@EpSก`@efcdUก@EL@=>?@AB=ACDEF@GHEIJKLMINV=กfKaA
ekFPlGhOXoกmkAI\DFeIGR=BU  59 E@h DHGa@ L]T 8 JBPX@RrRfBU
ก@EEBก`@ =>?@AB=ACDEF@GL?@VRF^a@ก@EECORhcdU=>?@Y@ก
eIGR=BU fXfUY@ก 26.68 OPQ= 7.09 g/h/m2 (p<0.001) \fC
^G@AZKaAZb>=ODITAcS>=Y@ก 32 OPQ= 42.3 (p=0.03) OZa=OX]hG 
กBHU@=GIYBhcdU Nangia \fC^_C8 L]TL?@ก@EpSก`@V=OXoก
L@Eก^fdXกad=ก?@R=XL]TA]=>?@R=Bก[BG=FdhกGa@Oก_qr 37 
E@h DHGa@L]T 1 JBPX@RrRfBUL@=>?@AB=ACDEF@GHEIJKLMIN^a@
ก@EECORhcdU=>?@Y@กeIGR=BUfXfUtSU 46% =dกY@ก=]>hBU
DHGa@ก@EL@=>?@AB=ACDEF@GHEIJKLMINL?@VRF^a@^G@AEK=\EU
cdUiE^ebT=mkAI\DFeIGR=BU (SCORAD severity index) 
fXfU7,9 J@A@EtfXdB[E@ก@E[IXOZb>dV=กEC\JifRI[nXF
V=OXoกL@Eก^fdXกad=ก?@R=XL]TA]=>?@R=Bก[BG=FdhกGa@
Oก_qr10 \fCR@กL@H=\efL]TeIGR=BUcdUR=kLXfdUYC
ZaGhL?@VRF\efR@hOEoGcS>=Y@กกECHG=ก@EกEC[KF=ก@E
JEF@U^dff@OY=\fCODITAECXBHOd=nvArL]TVZFV=ก@E[F@=
กECHG=ก@EddกvIOXZBT= (antioxidant enzymes)11 

LB> U=]> YCORo=nXFGa@efcdUก@EL@=>? @AB=ACDEF@G
HEIJKLMINVRFeffBDMrL]TX]V=ekFPlGhL]T OPQ=iE^ebT=mkAI\DF
eIGR=BU \fCL@Eก^fdXกad=ก?@R=XV=\UacdUก@EfX^a@
ก@EJkuOJ]h=>?@ \[adha@UnEกo[@AhBUnAaA]ก@EpSก`@efcdU
ก@EL@=>?@AB=ACDEF@GHEIJKLMINL]TA]ef[adfBก`_CL@U
ก@hm@D (biophysical properties) V=XF@=dbT=z OZa= ^G@A
ZKaAZb>= (skin hydration) EI>GEdh (wrinkles) \fC^G@AAB= 
(sebum) OPQ=[F= XBU=B>=L@UekF GIYBhYSU[FdUก@EpSก`@
fBก`_CL@Uก@hm@DcdUeIGR=BUL]TOPf]Th=\PfURfBUY@ก

ก@EL@=>?@AB=ACDEF@GHEIJKLMIN[adO=bTdUกB=OPQ=OGf@ 1 
OXbd= 
XA`[hlOgUL@T 

ODbTdpSก`@PECJILMIef\fCefcF@UO^]hUcdU=>?@AB=
ACDEF@GHEIJKLMIN[adfBก`_CL@Uก@hm@DcdUeIGR=BU V=
d@J@JAB^EL]TA]eIGZKaAZb>=Pก[I 
XAUBhVegXHi_กIO  

ก@EpSก`@=]>OPQ=ก@EpSก`@=?@EadU V=d@J@JAB^EODp
Z@h\fCRuIUd@hKECRGa@U 35-65 Ps L]TA]JKcm@DeIGR=F@
\fCR=F@LFdUZKaAZb>=Pก[I (normal skin hydration)12 iXh
d@J@JAB^E\fC\DLhrA]^G@AORo=EaGAกB=Y@กก@E
PECOAI=XFGh[@Ga@Jm@DeIGcdUd@J@JAB^EnAa\RFU REbd
AB=Y=OกI=nP REbdA]ebT=eIGR=BUdBกOJHHEIOG_L]TYCL@
efI[mB_qr LB>U=]>J@A@EtA]JIGnXFECXBHOfoก=FdhY?@=G= 30 
E@h \fCA]Oก_qrก@E^BXddก ^bd d@J@JAB^EL]TA]PECGB[I
\DF=>?@AB=ACDEF@G REbdefI[mB_qr[a@UzL]TA]ACDEF@GOPQ=
JaG=PECกdH d@J@JAB^EL]TnXFEBHก@EEBก`@XFGhOfOvdEr 
REbdfdกR=F@XFGhJ@EO^A] HEIOG_VHR=F@m@hV= 1 OXbd=
กad=OcF@EaGAi^EUก@EGIYBh \fCd@J@JAB^EL]Tก?@fBU
[B>U^EEmr REbddhkaV=ECRGa@Uก@EVRF=AHK[E 

=>?@AB=ACDEF@GL]TVZFV=U@=GIYBh=]> OPQ==>?@AB=ACDEF@G
HEIJKLMIN 100% (virgin coconut oil 100%, [E@Z@GOก@C, 
HEI`BL OLDeXKUDEACDEF@G Y?@กBX, PECOLpnLh) vSTU
nXFEBHก@EEBHEdUY@กdU^rก@Ed@R@E\fCh@PECOLpnLh 
VZFGIM]ก@EJกBXiXhnAaea@=^G@AEFd=L]TL?@VRFJkuOJ]h
GI[@AI= \fCJ@EiDf]|s=df XFGhก@E=?@=>?@กCLI A@ORG]ThU
\hกJaG=cdU cdU\coU \fC=>?@ddกY@กZB>==>?@AB= vSTUYC
nXFefI[mB_qr^bdZB>==>?@AB=L]TdhkaXF@=H=fBก`_COPQ=J]VJ 
nAaA]กfIT=PEKU\[aU 
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d@J@JAB^E\[afCE@hYCnXFEBH=>?@AB=ACDEF@GHEIJKLMIN 
HEEYKm@Z=CcGXVJ nAaA]ก@EECHKh]TRFdefI[mB_qr 
PEIA@[E 200 AIffIfI[E iXhVRFL@=>?@AB=ACDEF@GHEIJKLMIN
LBTGVHR=F@^EB>UfC 1 AIffIfI[E \fCL]TR=F@LFdU[B>U\[aECXBH
V[Fv]Ti^EUfUA@tSUกECXkกOZIUกE@=^EB>UfC 2 AIffIfI[E GB=
fC 2 ^EB>U RfBUfF@UR=F@-d@H=>?@ OZF@\fCกad==d=LB=L] 
OPQ=OGf@=@= 1 OXbd= iXhnAaY?@OPQ=[FdU=GXHEIOG_
eIGR=BU \fCRf]กOf]ThUHEIOG_EdHXGU[@ tF@R@กOcF@[@VRF
d@J@JAB^EfF@UddกXFGh=>?@PECP@ V=ECRGa@Uก@EGIYBh 
d@J@JAB^EYC[FdUUXL@efI[mB_qrH?@EKUeIGZ=IXdbT=z V=
HEIOG_L]TL?@ก@EGIYBh \fCfF@UR=F@XFGhi|AfF@UR=F@Z=IX
dad=ih= \fC^a@A]^a@^G@AOPQ=กEXdad=z (pH=5.5) GB=
fC 2 ^EB>U  

ก@EPECOAI=efRfBกYCPECOAI=PECJILMIefcdU
=>?@AB=ACDEF@GY@กefก@EOPf]Th=\PfUcdUfBก`_CL@U
ก@hm@DcdUeIGR=BUHEI OG_VHR=F@ \fCR=F@LFdU  
(biophysical properties) vSTUA]XBU=]> 1. ก@EPECOAI=^a@ก@E
ECORhcdU=>?@Y@กeIGR=BU (Transepidermal water loss, 
TEWL) iXhO^EbTdUAbd Tewameter® TM 300 (Courage + 
Khazaka electronic GmbH, Köln Germany) 2. ก@E
PECOAI=^G@AZKaAZb>=cdUeIGR=BU (Skin hydration) iXh
O^EbTdUAbd Corneometer®  CM 825 (Courage + Khazaka 
electronic GmbH, Köln Germany) 3. ก@EPECOAI=^G@A
AB= (Sebum) HEIOG_eIGR=BU iXhO^EbTdUAbd Sebumeter® 
SM 815 (Courage + Khazaka electronic GmbH, Köln 
Germany) \fC 4. ก@EPECOAI=EI>GEdh (Wrinkles) ^G@A
Rh@HcdUeIGR=BU (Roughness) \fC^G@AOE]hHO=]h=cdU
eIGR=BU (Smoothness) iXhกfFdUGIX]id\JUdBf[E@nGid- 
Of[ (UVA-light video camera) Visioscan® VC 98 
(Courage + Khazaka electronic GmbH, Köln Germany)  

vSTUGBXiXh\DLhrekFZaGhGIYBhL]TA]^G@AZ?@=@uXF@=O^EbTdUAbd
La@=OXIA V=RFdU^GH^KAL]TA]dK_RmkAI 20 dUp@ \fC
^G@AZb>=EFdhfC 40-60 \fCPECOAI=V=[?@\R=aUOXIALKก
^EB>UOPE]hHOL]hHL]Tกad=ก@EEBก`@ RfBUL@efI[mB_qr^EH 1 
OXbd= \fCRfBURhKXL@efI[mB_qr 2 OXbd=\fCL?@ก@E
PECOAI=efEdUY@ก ^G@ADSUDdVYcdUd@J@JAB^E[ad
efI[mB_qriXhก@EL?@\HHJdHt@A EGAnPtSUก@EHB=LSก
efcF@UO^]hU OZa= ก@EOกIXJIG d@ก@EEC^@hO^bdU ebT= OPQ=
[F= LKก^EB>UL]TA@[IX[@Aef 

Oก_qrV=ก@EGBX dF@UdIUY@ก^kaAbdcdUO^EbTdUAbd XBU=]> 
^a@ก@EECORhcdU=>?@ ^bd 0-10 g/h/m2 = eIGJKcm@DX]A@ก, 
10-15 g/h/m2 = eIGJKcm@DX], 15-25 g/h/m2 = eIGPก[I 
\fC 25-30 g/h/m2 = eIG\RFU[SU, Oก_qr^a@^G@AZKaAZb>=
cdUeIGR=BU ^bd 30-45 = eIG\RFU \fC >45 = eIGZKaAZb>=, 
Oก_qr^a@^G@AAB=cdUeIGR=BU ^bd <70 = eIG\RFU, 70-180 
= eIGPก[I \fC >180 = eIGAB= J?@REBH^a@EI>GEdh \fC^a@
^G@ARh@HL]T̂ ?@=G_Y@กกfFdUGIX]id\JUdBf[E@nGidOf[
R@ก^a@L]TnXFA]̂ a@=FdhYCtbdGa@A]EI>GEdh \fC^G@ARh@H
=Fdh V=c_CL]T̂ a@^G@AOE]hHO=]h= R@กA]^a@A@กYCtbdGa@A]
^G@AOE]hHO=]h=A@ก 
U[H`H?_cnFWnGกIOXHY@OIgkTfWE]oe 

JtI[IOZIUDEE_=@ nXF\กa Y?@=G= \fCEFdhfCV=ก@E
=?@OJ=dcFdAkfOZIUกfKaA\fCกE_]cFdAkf[adO=bTdUYC
=?@OJ=dXFGh^a@Ojf]Th ^a@OH]ThUOH=A@[Ey@=^a@ABMhy@= ^a@
[T?@JKX \fC^a@JkUJKX \fCJtI[IOZIUd=KA@=OPE]hHOL]hHก@E
OPf]Th=\PfUกad=ก@EEBก`@กBHRfBUL@efI[mB_qr^EH 1 
OXbd= \fC กad=ก@EEBก`@กBHRfBURhKXL@efI[mB_qr 2 
OXbd=iXhVZF paired t-test (cFdAkfL]TA]ก@EกECY@h\HH
Pก[I) REbd Wilcoxon signed rank test (cFdAkfL]TA]ก@E
กECY@hnAaPก[I) \fCOPE]hHOL]hH\HHPECOAI=กad=ก@E
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EBก`@\fCRfBUL@efI[mB_qr^EH 1 OXbd= iXhVZF paired-t 
test A]=BhJ?@^BuL@UJtI[IOAbTd p-value =FdhกGa@ 0.05 ก@E
GIO^E@CRrcFdAkfVZFiPE\กEA PASW Statistics (SPSS) 
version 18.0 (SPSS Inc., Chicago, IL, USA) 
deกIOXHSAC 

fWE]oeQbKGpIG 
d@J@JAB^EL]T OcF@EaGAi^EUก@EGIYBh LB>UJI>= 30 E@h 

OPQ=ODpRuIU (EFdhfC 100) A]d@hKECRGa@U 35-64 Ps d@hK

Ojf]Th 44.3 Ps A]JIGeIGPECOmLL]T 3 \fC 4 (Fitzpatrick�s 
skin type 3 and 4) 2 E@h (EFdhfC 6.7) \fC 28 E@h (EFdh
fC 93.3) [@Af?@XBH d@J@JAB^EJaG=VRuanAaA]JIG \fC
d@J@JAB^EL]TJIG 4 E@h A]JIGV=ECXBH=Fdh (mild) iXhL]T 2 
E@hA]JIGdKX[B=OD]hUOfoก=Fdh \fC d]ก 2 E@hA]JIGdKX[B=
Ofoก=FdhEaGAกBHJIGdBกOJH PECA@_ 2-3 [?@\R=aUXBU
\JXUV=[@E@UL]T 1) 

 

`IOIL?_c 1 \JXUcFdAkfDb>=y@=d@J@JAB^E (Y?@=G==30 E@h) 
 SaIGXG (OWECeg) kObE@DIYse_cC+@DIY>_cCLY>G]I`OpIG 

YQ\: RuIU 30 (100.0) 
d@hK (Ps) 44.3 + 9.4 

Fitzpatrickvs skin type   
- Type III 2 (6.7) 
- Type III 28 (93.3) 

RO@lOgSaI`AX  
- Seborrheic dermatitis 1 (3.3) 

Baseline Acne Grading Score*  
- Grade 0 26 (86.7) 
- Grade 1 2 (6.7) 
- Grade 2 2 (6.7) 

*Acne Grading Score iXh Tutakne MA \fC^_C18 
 

eAกNZg?ILกIC^IQ (Biophysical Properties) ?_c
Yle_cCGVleLPlkeAL?IGKaI]AG]gQOWIX 

1. ^a@ก@EECORhcdU=>?@Y@กeIGR=BU (Transepidermal 
water loss, TEWL) 

^a@Ojf]Th\fC^a@OH]ThUOH=A@[Ey@=cdUก@EECORhcdU
=>?@HEIOG_VHR=F@ \fCR=F@LFdUvSTUGBXกad=ก@EEBก`@A]^a@
OLa@กBH 7.74 + 2.76 \fC 3.84 + 1.11 g/h/m2[@Af?@XBH vSTU

m@hRfBUก@EL@efI[mB_qrYCDHGa@ dB[E@ก@EECORhcdU
=>?@HEIOG_VHR=F@ \fCR=F@LFdUnAaOPf]Th=\PfUdha@UA]
=BhJ?@^BuL@UJtI[I  \fCdhkaV=Oก_qreIGJKcm@DX]A@ก
OZa=OXIA XBU[@E@UL]T 2 

2. ^G@AZKaAZb>=cdUeIGR=BU (Skin hydration) 
^a@Ojf]Th\fC^a@OH]ThUOH=A@[Ey@=cdU^G@AZKaAZb>=

cdUeIGR=BUHEIOG_VHR=F@ \fCR=F@LFdU vSTUGBXกad=ก@E
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EBก`@A]^a@OLa@กBH 50.79 + 10.36 \fC 40.21 + 6.80 
[@Af?@XBH  

vSTUm@hRfBUก@EL@efI[mB_qr^EH 1 OXbd= YCDHGa@LB>U
VHR=F@\fCR=F@LFdUA]^G@AZKaAZb>=cS>=dha@UA]=BhJ?@^Bu

L@UJtI[I (55.03 + 10.79, p=0.022 \fC 45.51 + 7.85, 
p=0.003 [@Af?@XBH) \fC^a@^G@AZKaAZb>=fXfUm@hRfBU
Y@กRhKXL@efI[mB_qrOPQ=OGf@ 2 OXbd= XBU\JXUV=[@E@U
L]T 2 

 

`IOIL?_c 2  \JXU^a@ก@EECORhcdU=>?@Y@กeIGR=BU ^a@^G@AZKaAZb>= \fC^a@^G@AAB= HEIOG_VHR=F@\fCR=F@LFdUL]TEChCOGf@
[a@Uz (Y?@=G==30 E@h) 

 กDEGกIOOAกNI keAL?I@O> 1 YBbEG keALkChB?I 2 YBbEG 

@DIกIOOgYkCfELGKaI (g/h/m2)    
VHR=F@ 7.74 + 2.76 

 
8.13 + 3.07 
(p=0.470)* 

7.33 + 3.05 
(p=0.470)† 

R=F@LFdU 3.84 + 1.11 3.95 + 1.31 
(p=0.670)* 

4.25 + 2.04 
(p=0.230)† 

@DI@XI]FhD]FbKG    
VHR=F@ 50.79 + 10.36 

 
55.03 + 10.79 
 (p=0.022)* 

51.80 + 9.60 
(p=0.684)† 

R=F@LFdU 40.21 + 6.80 45.51 + 7.85 
(p=0.003)* 

42.58 + 8.20 
(p=0.120)† 

@DI@XI]]AG    
VHR=F@ 
 

5 (0.5, 36.5) 
 

11 (0.5, 109.5) 
(p=0.015)* 

6.3 (0, 80.5) 
(p=0.225)† 

R=F@LFdU 0 (0, 2.5) 1.5 (0, 57.0) 
(p<0.001)* 

0 (0, 33.0) 
(p=0.101)† 

*^a@ p-value OPE]hHOL]hH กad=ก@EEBก`@\fCRfBUL@^EH 1 OXbd= 

†^a@ p-value OPE]hHOL]hH กad=ก@EEBก`@\fCRfBURhKXL@ 2 OXbd= 
‡^a@L]T=?@OJ=d: ^a@Ojf]Th + ^a@OH]ThUOH=A@[Ey@=\fC^a@ABMhy@= (^a@[T?@JKX, ^a@JkUJKX) 
 

3. ^G@AAB= (Sebum) 
^a@ABMhy@=\fC^a@[T?@JKX JkUJKX cdU^G@AAB=cdU

eIGR=BUHEIOG_VHR=F@ \fCR=F@LFdU vSTUGBXกad=ก@EEBก`@
A]^a@OLa@กBH 5 (0.5, 36.5) \fC 0 (0, 2.5) [@Af?@XBH  

vSTUm@hRfBUก@EL@efI[mB_qr^EH 1 OXbd= YCDHGa@LB>U
VHR=F@\fCR=F@LFdUA]^G@AAB=ODITAcS>=dha@UA]=BhJ?@^Bu
L@UJtI[I (11, p=0.015 \fC 1.5, p<0.001 [@Af?@XBH) 
\fC^a@^G@AAB=fXfUm@hRfBUY@กRhKXL@efI[mB_qrOPQ=
OGf@ 2 OXbd= XBU\JXUV=[@E@UL]T 2 
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4. m@Dta@hEI>GEdh (Wrinkles) ^G@ARh@HcdU
eIGR=BU (Roughness) \fC^G@AOE]hHO=]h=cdUeIGR=BU 
(Smoothness) iXhกfFdUGIX]id\JUdBf[E@nGidOf[ 

m@Dta@hY@กกfFdUGIX]id\JUdBf[E@nGidOf[[BGdha@U
XBUEkPL]T 1 \fC 2 J@A@EtPECAGfefEI>GEdh (Wrinkles) 
^G@ARh@HcdUeIGR=BU (Roughness) \fC^G@AOE]hH
O=]h=cdUeIGR=BU (Smoothness) nXF XBU=]> 

 

 
EkPL]T 1  \JXUm@Dta@hY@กกfFdU UVA-light video camera cdUVHR=F@ 

GBX _ [?@\R=aUOXIA L]Tกad=L@=>?@AB=ACDEF@GHEIJKLMIN RfBUL@^EH 1 OXbd= \fCRfBURhKXL@ 2 OXbd= 
 

OHKXOEC (Wrinkles) 
^a@Ojf]Th\fC^a@OH]ThUOH=A@[Ey@=cdUEI>GEdhcdU

eIGR=BUHEIOG_VHR=F@ \fCR=F@LFdU vSTUGBXกad=ก@EEBก`@
A]^a@OLa@กBH 39.92 + 9.56 \fC 44.25 + 7.24 [@Af?@XBH  

vSTUm@hRfBUก@EL@efI[mB_qr^EH1 OXbd= YCDHGa@ LB>U
VHR=F@\fCR=F@LFdUA]^a@Ojf]ThEI>GEdhfXfU dha@UA]
=BhJ?@^BuL@UJtI[I (34.49 + 3.60, p=0.001 \fC 39.38 + 
4.47, p<0.001 [@Af?@XBH) \fChBU^UfXfU[adO=bTdU
m@hRfBUY@กRhKXL@efI[mB_qrOPQ=OGf@ 2 OXbd= XBU\JXU
V=[@E@UL]T 3 

@XI]kCI> (Roughness) 
^a@Ojf]Th\fC^a@OH]ThUOH=A@[Ey@=cdU^G@ARh@H

cdUeIGR=BUHEIOG_VHR=F@ \fCR=F@LFdU vSTUGBXกad=ก@E
EBก`@A]^a@OLa@กBH 3.23 + 0.88 \fC 2.43 + 0.85 [@Af?@XBH  

vSTUm@hRfBUก@EL@efI[mB_qr^EH1 OXbd= YCDHGa@ LB>U
VHR=F@\fCR=F@LFdUA]^a@Ojf]Th^G@ARh@HfXfU dha@UA]
=BhJ?@^BuL@UJtI[I (2.62 + 0.62, p<0.001 \fC 2.12 + 
0.77, p=0.041 [@Af?@XBH) \fC^a@Ojf]ThODITAcS>=m@hRfBU
Y@กRhKXL@efI[mB_qrOPQ=OGf@ 2 OXbd= XBU\JXUV=[@E@U
L]T 3 
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EkPL]T 2  \JXUm@Dta@hY@กกfFdU UVA-light video camera cdUR=F@LFdU  

GBX _ [?@\R=aUOXIA L]Tกad=L@=>?@AB=ACDEF@GHEIJKLMIN RfBUL@^EH 1 OXbd= \fCRfBURhKXL@ 2 OXbd= 
 

@XI]YO_C>YG_CG (Smoothness) 
^a@Ojf]Th\fC^a@OH]ThUOH=A@[Ey@=cdU^G@AOE]hH

O=]h=cdUeIGR=BUHEIOG_VHR=F@ \fCR=F@LFdUvSTUGBXกad=
ก@EEBก`@A]^a@OLa@กBH 64.65 + 15.40 \fC 77.72 + 13.93 
[@Af?@XBH  

vSTUm@hRfBUก@EL@efI[mB_qr^EH 1 OXbd= YCDHGa@ 
LB>UVHR=F@\fCR=F@LFdUA]^a@Ojf]Th^G@AOE]hHO=]h=ODITAcS>= 
dha@UA]=BhJ?@^BuL@UJtI[I (75.71 + 12.95, p<0.001 \fC 
85.71 + 14.53, p=0.002 [@Af?@XBH) XBU\JXUV=[@E@UL]T 
3 

@XI]QJLQEnSfELEIUIU]A@O 
Y@กก@EL?@\HHJdHt@ADHGa@ d@J@JAB^E 17 E@h 

(EFdhfC 56.6) DSUDdVYV=efI[mB_qrA@กtSUA@กL]TJKXV=
c_CL]T 13 E@h (EFdhfC 43.4) EkFJSกOjhz \fCEFdhfC 73.3  
YC\=C=?@efI[mB_qr=]>VRF^=EkFYBกL]TA]Jm@DeIG\RFUVZF  

d@J@JAB^EEkFJSกGa@ EI>GEdhfXfU V=c_CL]T^G@AZKaA
Zb>=cdUeIG\fCECXBH^G@AAB=ODITAcS>= dha@UA]=BhJ?@^Bu
L@UJtI[I XBU\JXUV=[@E@UL]T 4 

defWILY@_CL 
Y@กY?@=G=d@J@JAB^E 26 E@hL]TnAaA]JIGกad=VZF

efI[mB_qr DHGa@ 13 E@h (EFdhfC 50) A]JIGOกIXcS>=RfBUL@
efI[mB_qr=>?@AB=ACDEF@G^EH 1 OXbd= vSTUfBก`_CJIGL]T
O กIX cS>= OPQ =E CXB H=F dh  \f CR fBU Y@ ก[I X[ @A กfKa A
d@J@JAB^EORfa@=]>L]T 2 OXbd=RfBUY@กRhKXL@efI[mB_qr 
DHGa@ 6 E@h JIGR@hnPRfBUY@กL]TRhKXL@\fCd@J@JAB^E
4 E@h L]TA]JIGECXBH=Fdh[B>U\[aกad=ก@EEBก`@ DHGa@nAaA]
ก@EOPf]Th=\PfUECXBH^G@AEK=\EUcdUJIGm@hRfBUก@E
L@efI[mB_qr=>?@AB=ACDEF@G=]> 

J?@REBHefcF@UO^]hUdbT=z OZa= ก@EEC^@hO^bdU ebT=\DF 
=B>= nAaDHGa@A] 
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`IOIL?_c 3  \JXU^a@EI>GEdh ^a@^G@ARh@H \fC^a@^G@AOE]hHO=]h=cdUeIGR=BUHEIOG_VHR=F@\fCR=F@LFdUL]TEChCOGf@[a@Uz 
(Y?@=G==30 E@h) 

 กDEGกIOOAกNI keAL?I@O> 1 YBbEG keALkChB?I 2 YBbEG 
@DIOHKXOEC 

VHR=F@ 
 

39.92 + 9.56 
 

 
34.49 + 3.60 
(p=0.001)* 

 
34.12 + 2.81 
(p=0.001)† 

R=F@LFdU 
 

44.25 + 7.24 
 

39.38 + 4.47 
(p<0.001)* 

39.24 + 3.13 
(p<0.001)† 

@DI@XI]kCI> 
VHR=F@ 

 
3.23 + 0.88 

 

 
2.62 + 0.62 
(p<0.001)* 

 
2.83 + 0.58 
(p=0.013)† 

R=F@LFdU 
 

2.43 + 0.85 
 

2.12 + 0.77 
(p=0.041)* 

2.23 + 0.77 
(p=0.143)† 

@DI@XI]YO_C>YG_CG 
VHR=F@ 

 
64.65 + 15.40 

 

 
75.71 + 12.95 

(p<0.001)* 

 
69.79 + 11.24 

(p=0.085)† 

R=F@LFdU 
 

77.72 + 13.93 
 

85.71 + 14.53 
(p=0.002)* 

85.92 + 14.53 
(p<0.001)† 

*^a@ p-value OPE]hHOL]hH กad=ก@EEBก`@\fCRfBUL@^EH 1 OXbd= 

†^a@ p-value OPE]hHOL]hH กad=ก@EEBก`@\fCRfBURhKXL@ 2 OXbd= 
‡^a@L]T=?@OJ=d: ^a@Ojf]Th + ^a@OH]ThUOH=A@[Ey@= 
 

`IOIL?_c 4 ef\HHPECOAI=Jm@DeIGกad=\fCRfBUVZFefI[mB_qr  
 กDEGกIOOAกNI keAL?I@O> 1 YBbEG p-value 
d@ก@EEC^@hO^bdU 1.0+ 0.9 0.8 + 0.9 0.31 
EI>GEdh 5.0+ 2.3 3.7 + 2.5 0.04 
^G@AZKaAZb>=cdUeIG 3.4 + 1.4 5.9 + 1.7 <0.01 
ECXBH^G@AAB=cdUeIG 3.5 + 2.2 5.5 + 2.1 <0.01 
*PECOAI=iXhVZFA@[EGBXXFGhJ@h[@ (Visual analog scale) iXh^C\== 0-10 iXhL]T 0 ^bd=FdhL]TJKX \fC 10 ^bdA@กL]TJKX 
 

XHSIOZT 
U@=GIYBhpSก`@=?@EadU=]>\JXUVRFORo=Ga@=>?@AB=ACDEF@G

HEIJKLMIN=dกY@กA]^K_JAHB[IVRF^G@AZKaAZb>=ZaGhxa@OZb>d 

\fCfXd@ก@EdBกOJHcdUekFPlGhmkAI\DFeIGR=BU7,8,9 REbd
ekFPlGheIG\RFU13 \fFG hBUJ@A@EtZaGhfX^G@ARh@HcdU
eIGR=BUODITA^G@AOE]hHO=]h=EGAnPtSUODITA^G@AAB=cdU
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eIGV=d@J@JAB^EL]TA]eIGZKaAZb>=Pก[InXFdha@UA]=BhJ?@^Bu
L@UJtI[I vSTU=a@YCA]OR[KefA@Y@กก@EL]TJaG=PECกdH
J?@^BucdU=>?@AB=ACDEF@GHEIJKLMIN 92% OPQ=กEXncAB=
J@hกf@U (medium chain fatty acid)5 iXhกEXncAB=J@h
กf@U=]>J@A@EtXkXvSAOcF@JkaeIG\fCVRF^G@AZKaAZb>=nXFX]
O=bTdUA@Y@ก^K_JAHB[IL]TOPQ=ก@EEBก`@^G@AZKaAZb>=cdU
eIGR=BU (emollient)6,14 

=dกOR=bdY@ก=]>  JaG=PECกdHL]TJ?@^BuV==>?@AB=
ACDEF@GHEIJKLMIN  ^bd J@EiDf]|s=dfvSTUA]^K_JAHB[I
[ad[F@=d=KAkfdIJEC\fCZCfd^G@AZE@cdUeIGiXhก@E
\haUYBHกBHifRCY?@DGก JBUกCJ] (Zinc) vSTUOPQ=[BGJ?@^BuL]T
ZaGhOd=nvAr OALEIกvr OALBfifiPE[]=O=J (matrix 
metalloproteinases, MMPs) VRFL?@R=F@L]ThadhiPE[]=V=
Ea@Uก@hnXFJAHkE_r \fCJ@EiDf]|s=df =]>hBUOPQ=[BGZaGh
JEF@U[BGhBHhB>UOd=nvAr MMPs L]TJ?@^Bu^bd tissue 
inhibitors of metalloproteinases (TIMP) L?@VRF Od=nvAr 
MMPs L?@U@=nAanXF ZaGhZCfd^G@AZE@cdUeIG15,16 J@E
iDf]|s=dfYCJf@hnPR@กJกBX=>?@AB=ACDEF@GXFGh^G@A
EFd= XBU=B>=XFGhGIM]ก@EJกBX\HHL]TVZFV=U@=GIYBh=]> ^bdก@E
JกBXOPshก nAaea@=^G@AEFd= L?@VRFJ@E=]>hBU^Udhka =a@YC
OPQ=OR[KefL]TdMIH@hnXFGa@m@Dta@heIGR=BUY@กกfFdUGIX]id
\JUdBf[E@nGidOf[OPE]hHOL]hHกad=\fCL]T 1 OXbd=RfBU
L@=>?@AB=ACDEF@GHEIJKLMIN A]^a@Ojf]ThEI>GEdhL]TfXfU LB>U
HEIOG_VHR=F@\fCR=F@LFdU 

JaG=^a@ก@EECORhcdU=>?@Y@กeIGR=BULB>UL]THEIOG_
VHR=F@ \fCR=F@LFdU nAaOPf]Th=\PfUnPY@กกad=ก@E
EBก`@ LB>U=]>d@YO=bTdUY@กA@Y@กU@=GIYBh=]>pSก`@V=กfKaA
d@J@JAB^EL]TA]JKcm@DeIGL]TX]dhkaOXIA ^a@Ojf]Thก@EECORh
cdU=>?@Y@กeIGR=BUOEITA[F=HEIOG_VHR=F@ \fCR=F@LFdU 
OLa@กBH 7.74 + 2.76 \fC 3.84 + 1.11 g/h/m2 [@Af?@XBH 

vSTUtbdGa@dhkaV=Oก_qrPก[I YSUL?@VRFRfBUก@EEBก`@nAaORo=
^G@A\[ก[a@UvSTU[a@UกBHU@=GIYBhdbT=L]TpSก`@V=ekFPlGhiE^
mkAI\DFeIGR=BU eIG\RFU REbdOXoกL@Eก^fdXกad=ก?@R=XL]T
A]=>?@R=Bก[BG=FdhกGa@Oก_qr7,8 L]TA]^a@ก@EECORhcdU=>?@Y@ก
eIGR=BUA@กกGa@^=LBTGnP 

nAaA]U@=GIYBhVXL]TE@hU@=ก@EOกIXebT=\DFJBAeBJ
RfBUY@กก@EL@=>?@AB=ACDEF@GHEIJKLMINvSTUJdX^fFdUกBH
U@=GIYBh=]>L]TnAaDHd@ก@E\DFV=กfKaAd@J@JAB^E LB>U=]>A]
U@=GIYBhL]TVRFOR[KefGa@ J@EiDf]|s=dfA]^K_JAHB[IfX
d@ก@EdBกOJH iXhก@EhBHhB>UกECHG=ก@EOPf]Th=กEXd@
\E^^IiX=Iก (arachidonic acid)nPOPQ= iDEJ[@\กf=XI= 
(prostaglandin) vSTUZaGhfXกECHG=ก@Ed@ก@EdBกOJH15 
\[aU@=GIYBh=]>DHGa@A]d@J@JAB^EOกIXJIGcS>=HEIOG_VHR=F@ 
vSTUnAaA]ก@EE@hU@=V=U@=GIYBhdbT= LB>U=]>d@YO=bTdUY@ก
U@=GIYBhdbT=pSก`@V=^=ncFeIG\RFUA@กV=c_CL]TU@=GIYBh
=]>pSก`@V=กfKaAeIGZKaAZb>=Pก[I\fCXFGh^K_JAHB[Iก@E
PgdUกB=ก@EECORhcdU=>?@ddกY@กeIGR=BU (occlusive) 
cdU=>?@AB=ACDEF@G6 YSUd@YกadVRFOกIXJIGnXF \[adha@UnEกo
[@AJIGL]TOกIXOPQ=fBก`_CL]TnAaEK=\EU \fCJIGL]TOกIXd@YA@
Y@กPwYYBhdbT= OZa= m@GCO^E]hX �dEriA=L]TOPf]Th=\PfU 
EaGAXFGh17 

YCORo=nXFGa @efก@EGBXL@Uก@hm@DcdU=>? @AB=
ACDEF@GL]TnXFY@กU@=GIYBh=]>JdX^fFdUกBHPECOAI=cdU
d@J@JAB^EL]TORo=Ga@ZaGhOEbTdUEI>GEdh fXd@ก@EEC^@h
O^bdU \fC^G@AAB=ODITAcS>= d@J@JAB^EOกI=^ESTUDdVYกBH
efก@EEBก`@ \fCYC\=C=?@efI[mB_qr=]>VRF^=L]TA]eIG\RFU
VZF[adnP 
UOhlde 

=>?@AB=ACDEF@GHEIJKLMIN vSTUOPQ=efI[mB_qrH?@EKUeIGY@ก
MEEAZ@[IL]T\JXUVRFORo=tSUmkAIPwuu@LFdUtIT=cdUnLh 
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J@A@EtODITA^G@AZKaAZb>= ODITAOE]hHO=]h=cdUeIG fX^G@A
Rh@H fXEI>GEdh\fCODITA^G@AAB=VRF\กaeIGV=^=L]TA]eIG
ZKaAZb>=Pก[I\[adha@UnEกo[@Ad@YกadVRFOกIXJIGm@hRfBUก@E
L@HEIOG_VHR=F@nXF 
กH``H@hZlOgกI\ 

i^EUก@EGIYBhnXFEBHLK=dKXR=K=ก@EGIYBhY@ก^_C
\DLhp@J[ErpIEIE@ZDh@H@f AR@GILh@fBhARIXf \fC
HEI`BL OLDeXKUDEACDEF@G Y?@กBX 

^_CekF GI YB h cd c dH ^K _m@^ GI Z@ [ YGI Lh @  ^ _C
\DLhp@J[ErpIEIE@ZDh@H@f AR@GILh@fBhARIXf L]T
Odb>dO|��dJt@=L]TV=ก@EGIYBh ^K_mBJJE@ กfT?@JGBJXIN \fC
^K_DEJKc \hFAOfoก=Fdh OYF@R=F@L]T�l@hU@=GIYBh vSTUZaGh
PECJ@=U@=V=ก@E[IX[add@J@JAB^E\fC^K_JKM@JI=] 
mBLEGX] =BกGILh@p@J[ErekFvSTUd?@=Gh^G@AJCXGกV=ก@E
VZFO^EbTdUAbd[EGYGBXJm@DeIG 
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