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6004813 : MAJOR: ORIENTAL MEDICINE; M.Sc. (ORIENTAL MEDICINE)
KEY WORDS : PIPERIC ACID, MICROEMULSION, SUNSCREEN, PEPPER,
ESSENTIAL OILS
CHANUNCHIDA WONGTAO: DEVELOPMENT OF PIPERIC ACID IN
MICROEMULSION FORM AS SUNSCREEN. THESIS ADVISOR: NANTHAPHONG

KHAMTHONG, Ph.D., 90 p.

The objective of this research was to develop piperic acid in microemulsion form as
sunscreen. The formulation of microemulsion comprised Tween20 and Tween80 as surfactants,
peppermint oil and citronella oil as oil phase and deionized water as water phase. The pseudo
ternary phase diagrams were prepared to set a suitable ratio of the microemulsion. After that, the
sizes of particles were measured, and appropriate microemulsions with good physical
characteristics were selected. Then, the selected microemulsions were mixed with piperic acid in
the concentration of 2%, 3% and 5% w/w. The good compositions included Tween 20 :
Peppermint oil: Deionized water (8 : 1 : 1,5 :4 : 1 and 5 : 2 : 3) and Tween 20: citronella oil:
deionized water (8 : 1 : 1,6 :3:1and 4 :1:5). All 6 formulations were evaluated for physical
characteristics which gave a clear yellow solution without phase separation. The viscosity and pH
of the microemulsion were determined, and the results were in the ranges of 46.1-283.5 cP and
6.1-6.5, respectively. The particle sizes of the emulsion were found to be between 140.3 and 560.7
nm. The microemulsion gave SPF values of 8.45-10.47 while their Boots Star Rating valueswere
between 3-4. In addition, it was found that the microemulsion with smaller sizes gave higher SPF
values. From this study, the microemulsion having 5% of piperic acid had good property which

can be further developed into sunscreen.
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2.2.3 msnilumsilestuuan
Y (Y Aa A v A v . A v A
ﬁ"l'i‘]J’E)\‘lﬂullﬁﬁLlﬂﬂ1/]ﬂﬂﬁﬁﬂﬂﬂﬁuiﬂﬁﬂa@ﬁflﬂi@m@ (Ultraviolet Ray) nI0Idd
UV lussnmlidinauaarn Tasasiessuuaauaainme 1431141170 Quinine Sulfate, Esculin,
. . = 9, [ [ 1 9 a v A [ 9 [ 4
Tannic Acid "]N'ﬁ'lﬁﬂﬁlﬂﬂuuﬂﬂﬂﬂﬂaTJhlﬂiﬂﬂ‘ﬁﬁﬁll"]ﬂ@ ﬂi]i}UuiJﬂTiWﬁlu’lIﬂﬂi%ﬁTﬁ'ﬁQLﬂiTg‘Vi
= d‘ o A d‘ [ 9 d' a a
AISUIUNINIUANINDUININTUNRIDUNUN @WILL‘]JENIﬂi\?ﬁi'l\?a'lﬂW@ﬂﬁgfT‘VI‘ﬁﬂ'l‘WGluﬂ'lﬁ
o 3 ! o I [ [ 1 3 o
Yosruuaalaaau arshihunlfiluasilosiunawaadiulvgiiluoyiuives P-Amino
I
Benzoates (PABA), Salicylates, Anthranilates, Benzophenones, Cinnamates Lﬂuﬁ’u
[ o 4 ]
1) NqNOYWUTYDI p-Aminobenzoates AANAUMEITUFII UVB
Y
BAUNTIUINIUULY U P-Armingbenzoic Acid (PABA.), Glycerylrimono P-Aminobenzoate
(Escalol 106), Isoamyl-P Dimethylaminobenzoate (Escalol 506) Octyl-Dimethy-P-Aminobenzoate
(Escalol 507), Ethyl-4-Bis-(Hydroxypropyl) Aminobenzoate, Pentyl-P-Dimethylaminobenzoate
(Padimate A), 2-Ethylhexyl-P-Dimethylaminobenzoate (Palimate O) 7001 PABA ADE1N1I0
= 9 =] 9 @ 9 @ g 4
UNTNYULUT Stratum Comeum ﬂ\iﬁ'lil13ﬂﬂ@ﬂﬂullﬂﬂqﬂlla$ﬂuu11ﬂ

COOH

NH

2

35U 2.4 naaeIns9a319U99 p-Aminobenzoates

AT WUNT AaIWTNES, 2532, 1.153

[ o [
2) NQUOUNWUTUDI o-Aminobenzoates %398 Anthranilates 1% 1
Y

Q Q

v
v I a A

Menthyl Anthranilate fuuaa lavies uasusiusyiail lune l¥inaensuw

COOH

NH,

= Y .
317 2.5 Tn398519909 0-Aminobenzoates

AW : WUWS DEWINEY, 2532, U.153
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3)N ’cj uoY Wusvea Salicylates (o-Hydroxybenzoates) W watien
A1 PABA 01971114 17 a Allergic Contact Dermatitis LY U Benzyl Salicylate, 2-Ethylhexyl

Salicylate, Hormomenthyl Salicylate (Hormosalute), Phenyl Salicylate (Salol)

COOH

OH

5U7 2.6 nanelnsaad19oq Salicylates
AW - WUNT DAIWTNTY, 2532, U.153

4

4) ﬂa:uau‘wumm Benzophenones l3i%ur11 Stratum Corneum

q

Y A

= v % ) A A dogqya aa A o P

ﬁNQﬂGI%ﬁNf’Ji’)ﬂhlﬂ\ﬂﬁlﬂﬁ@Qf,;fﬁi%zﬁﬂx‘uﬁi’)ﬂﬂi$ﬁ18811’i'§i’]ﬂ"lwu‘ﬂ1ﬂﬂ1fi@ﬂw’3ﬂ L‘W’Bﬂulmﬂ‘lﬂ
Y

VEREVECTTRNE Y Oxybenzone % 30 ( 2-Hydroxy-4-Methoxyphenyyl, Phenylmethanone

(Benzophenone-3, Dioxybenzone, Sulisobenzone (Benzophenone-4), Mexenone (Benzophenone-

10) a1 2-Ethylhexyl-2-(4-Phenylpenzoyl) Benzoate

5U7 2.7 naasIns9a519U09 Benzophenones

N WUNT AAIWINEY, 2532, U.154

5) NQUOYWUTYDI Cinnamates 819951 1HIAARIMITIO NI IN
ATURLLE (Photodermatitis) |A11A Diethanolamine — P - Methoxycinnamate, 2-Ethoxyethyl-p-
Methoxycinnamate (Cinoxate), Isobutyl Salicylcinnamate,2-Ethylhexyl-P-Methoxycinnamate, 2-

Hydroxy-3-methoxycinnamic acid
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(g

COOH

o

A £ .
31]1/] 2.8 LLﬁﬂQTﬂi\‘lfﬁk‘I“ﬂE}\‘l Cinnamates

a

N NUWS DAIWINEY, 2532, U.154

6) N Ej 1 L‘ﬁ ONY 5 @ (Miscellaneous) L% U Digalloyl Trioleate X
dseaniamauindiildinanisuiuaslddosu1nisy 2-Ethylhexyl-2-Ciano-3, 3-
Diphenylacrylate, 3-4 Methylbenzidine) Camphor, 2-Phenylbenzimidazole, 2-
Phenylbenzimidazole-5-Sulfuric Acid, Red Veterinary Petrolatum (RPV), Titanium Dioxide, Zinc
Oxide, Tannic Acid lanaifiouni PABA in luvih 1¥iRamsuw (Wuws aamsnay, 2532, .

152-155)
2.2.4 MSNUUAAINTIINTIA

v A o @ A a 9 g’J Y a @ &
daguimahasanannisnalsyiaunlsuasasaulundansunnuuaa
Tasododuiiamsganaussdoansiialowma (Ultraviolet Ray) #3598 UV lugieanuen?
Lﬁ' Y = [ g’/ 1 9 [ A ]
AQU 290-400 U1 TUWATYDIIATIAT NMUAT IUATENAUY WUNINT IFATANANNNETIVAN
=y [ o o a @ o (% v 1 o
Pummsnuuaadunsgdinldlundadusiaslduin #0195 ua13anA91n Green Coffee
%91)52n0UA18 Phenolic Acids (Cinnamon ltag Caffeine) d111509a59d UVB Tuameiansi
4 A 4 . YR o 9 a [ Y [
a119UeANNYA Violaceae d11150n509 UVA ldvatinnldlunannusitlosnuuasuan
9 a FY [ o o AR 9 ! Y
Asmueyyasdszansoiloanumadnnmsgniais Tasudwveldaszaeanuunld uaz
o Y 3 a o 1 %

Falloanunzi5aiIMIaInmMIAREIND I Ascorbyl Palmitate 3% (lai¢ Glycolic Acid 8% el
TasnsmneAvie smsoaamssnaudanannuaar laiazsreauuunalanlelag
mM35aad1eneaanandels 1aaluasy Sun Care H3o@5ANAININUNIITLY (Aloe) 1d010

Y g . A Y= ' . ! 9 Yy 9
AU Aloe vera L. W Liliaceae NHANHINUI Glycolic Extract UDIINUWINITELY Tuaaauau

< v v ¥ 9 Y 9 o o A
1% @1W1509ALES UV 71 300 nm 18 99% aariuldanududu 1-2% Tud150 O/W Cream W30

Y % 9 = La 2 a Y A J I
Gel ensnilosnuuanld nazlignsoueadounazauuia 14 Wiea13nqu Polyphenol 11 u

H Y
nRuaIINU ﬂﬂﬂWWgQﬁlUﬂﬁﬂﬂcﬁﬂiﬂa UV (Nichols and Katiyar, 2010) @13 Propolis ﬂTﬂi\‘]ﬁ\i
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<3| a o J a a . = L. X . . . .
(Bee Glue) WUNaANUNTITHBIRU TN NITHU (Resin) UNTNUFD (Antiseptic, Antimytotic,
. . v A Q‘{ Y [ g’z v [ 99 1 Y
Bacteriostatic) L!a&ﬂ\‘llli]‘ﬂ‘ﬁﬂhﬂﬁll"lu ATUNITONIAY mmzﬂummuum%ma “W’U?Tiﬁﬂ?
1 o A @ 9 9 . ! s
SPF IN1NU 20 NILAUAINNINUUY 8% (Gregoris et al, 2011) mﬂumuﬂm%uaw
. [~ A A v A Y ' . . .
(Flavonoids) ﬂﬂuJumimmmmmm@ﬂﬂauim UVB 189 1 Apigenin-7-OGlc, Quercetin-
I [
3-O-Glc ttag Kaempferol-3-O-Glc Lﬂué’fu (Agati et al, 2013) F3518UMITNATOVAITANAVDI
Hylichrysum Arenarium L. (Asteraceae) Cratacgus Monogyna Jacq. (Rosaceae) 4 @ & Sambucus
X g { ' ' a '
nigra L. (Adoxaceae) Huiluisntiarsnquiarlauess waza1snguiluean (Phenolic)ogun
WUI1 H. Arenarium, C. Monogyna L& S. Nigra 171 SPF 1M1 6.80 + 0.26, 6.00 = 0.42 ey
9.88 + 1.66 MUAIAY (Jarzycka, Lewinska, Gancarz & Wilk., 2013)
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6) lutny luvhldszmeanearimia liildinasimsui
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7y aarmialaa livililowae lideanilss

8) Aslszansnmlunmsileanusad uv IduunaresaTug
(Y] d [y
2.2.6 gﬂaauuwaﬂnmmﬂaanuumuﬂﬂ (Sunscreen Products)
a [ I =~ [ = A 9 9 v 4” ]
1) Haanmaglunuain anvauzasunfnzdosltnnuguiuLn

A o MYAY T o qY¥ o 1A A o qY A a Vo q ¥Ya A
W?ﬂuﬂhlﬂﬂhluﬂ11ﬁqﬂ@]uﬁ@ulﬂi@‘ﬁ3@W11ﬁlﬁﬂﬂﬂﬂﬂu1ﬂlﬂu1ﬂ UlﬂJﬂWiﬁLﬂﬂﬂWﬁi%ﬂWﬂlﬂfN

A Y v 9 A A < PR 9 A '
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A a3

~ a Y < Aa 9 =) o Y a =
wWasuudag llammﬁtmmmﬁiaﬁmLﬁﬂummm%iuwmmumalﬁﬂ'imﬂisumﬂiu

U o

= a

H 1 (%] SO’ 1 o
alasunas 1y TudhofuinnrSemtenruezruzawnuly d19i1een ladwsi laazan
= Ta aan U d‘ A 1 d' tﬂ' <3 <
MyuzusIyarenazasy binalgasenumyuziussy naulunldsundaudemuilu
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2) wandaaiguuudiad Emusion) Wugtiuuildinnigad
dusniiasudanar eroilurila ow wie wio i ldinnan 17 IdA1 SPF qa (SPF > 30) m31e
AaidluildufuouiiIduazaadudisunitantlditoengns Idundu aunsanaustaly
Physical Sunscreen 118 % Chemical Sunscreen 1859 n a1y 0191szneudrsatsfuuanidi
avareluiuiy arssuiiu arsduid mﬂﬁ'mmﬂjwﬁu asisTadu Sgaiaiies
Uszneudan mstuuaaiiazaei ] mastuihszme amduanumila mshdiaduuas

AInuEe (§1ds T3audAan, 2548)

% v A W

2.2.7 NNV INUAIHAUIAA

v A a o

a a o J Y @ J Y=
I AUNAA, NIIYUT nad IsoudImniag Hunda ﬂ§$§§ﬁ1ﬂlu (2556) llﬂf”fﬂ‘]eﬂ

[ G [

309 MswauIgasdsuasunuuanlasldn1snaaoauyy MIXTUREDESIGN 1)1

a [ d I a @ P 9 1 [ A Y é’ Y v A
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v A o J 1 A

v = té g’/ % dg v o
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Yy Y
Y v A

A % 4 < @ o a 3 a @
WramtudouanmwEIn 1vualsuazernm linauzSaiamiald natl ldumsanyuy

Y v
In Vitro ﬂ@uﬁﬁiﬁﬁﬂﬁﬁﬂﬂiuTmﬂl@ﬁ Xanthan Gum ‘H%i’] U509 Stearic Acid gas
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o w ' ° ' A 2 ] o o w 1o < o 4
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G A o I o o w v & = Z/ dyd
asuuazgaauanamenndinuudyi lumsnmudsy aaiumsanylunseil 39l
P o o w ~ A~ @ Y
yalszaanssiangasisunsunuuaaninnuaial laglsmseenuuumsnaasauuy
. . = Y o o = A J =) 1 1 Y
Mixture Design 34 1aimsmvuaeselumsAnuinaiaingiinaaeni SPF laun Usuaves

Stearic Acid 2-5%, Xanthan Gum 0-3% @2 Finsolv 2-5% 91013 ANMINL A NUTUWUT T

]
3 1 =

1dU5¥1M31 Calculated SPF 1182 Labeled SPF 1ifi1 12 = 0.898 t1az gasdisuniin1 SPF gaiiqa

Q

A d' s d’ QJ dy G ! d' é S 1
Ao gasn 7 (50.50) LLG]ll‘ljig“Viﬂ‘if]\iﬂ'ﬂhﬂ\iﬁ’)"llﬂ\uu@ﬂih AIUFATN 1 BIUAT SPF 3030311

o A a J v v da 1 o &
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v o o a

=1 o T A 3 ] a 1 1 <3 =
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2.3 Yoyanednululnsdsiaty (Microemulsion)
2.3.1 anpad@nved lulasdia¥u (Microemulsion)

luTnsdiiadu Avdasunivuaneaigninnielu 10-100 1 Tuwas Tanbwue
! ! 4 [ <} % 1 U X H
Tsauas n3eldsela iesnineyninvesigmanielu@nuingdinniosnimilaludues
A A < Y . i = " A =
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1 4 so’ 1 o < I { a 3 1
il e l)aesaneldndosgansseniinanlsd Huszuunawnsomnaiuldws Tagli
o & @ d < { a J
suiludeelinasanulaqdr ) diesnmiluszunniivua Ty lumsifanwguvwamaas
v Y A Al o Y (9 = @ <3 ] ]
wmnnnlaseadnougnlianvas Indifesny Tigaianszaedivina@noguesaa 10 - 100
A o = A ! 9 A Y ' v
nm Hanyaznumenmilanseasudrald Wonesarsanlarigmanieluveslulas
waddyd'a 1 A v W q/g’.l o w A v o KX Y Y A
suarulnunAnn oAty A lugasdiivedlulasoiatuisdesldlSunavesas
aausReaAIuInnIIBNatuna 1l (Ukosaramik, Tangyuenyongwatana, & Asasutjarit. 2012,
y a v o @ ? o . Y ¥
pp.166 - 169) Tagia 11l luTasdaduilsznoudle ign1niiniu (Oil Phase) 3gn1n1i (Water
Phase) e1500A1153A9H7 (Surfactant) Ao 183015 19150915 989HI3 9 (Co-Surfactant) 1ioaA
Pmmaesarsaaussasinanluszuy lulasddatuasaaussasinngimihnlnaes 3y
dl 1 Y] (B [} 1 ~ a v o = Y = = A
manuanAnueg N ueganesnn Tulnsduasueson 1ade Tanuasdifausomi
= ' 0o w ' a o Y= A v o w Y
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3035 18IUVIETARITIAIAINGI Fae19ne lTiNANaNTz NUADIZUUMTINNUUBIR TR

4 4 A .
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Particle size distribution

= W

1 10 100 1000 10000
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Measuring SUNWASH [ H-8000 micro-emulsion
particle size using the light scattering method

g‘ﬂ‘ﬁ 2.9 lyTasdiaru (Microemulsion)

N O’Lenick, 2017
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4.2 MIaNAININDIU

a =

lanannmoI untamaasuim 2.6 nFu

MIAATIEHYTInaasmwesu are3smnlasaladl

a5 NI UNINTIVEOVALEID TLC (Thin Layer Chromatography) lagifigy
AUATNIATTIUVBINWET UazHIgas Insead umedsalalasain 1dun UV, FT-IR, H-
NMR, “°C NMR, MS

v A 345nm

FT-IR? : (KBr disc) 3009, 2941, 1632, 1580, 1432 cm” 'H

H-NMR" : (500 MHz, CDCL,) O[ppm] 1.59 (m, 4H), 1.65 (m, 2H), 3.56 (d, 4H),
5.96 (s, 2H), 6.43 (d, J= 14.7 Hz, 1H), 6.74 (m, 3H), 6.89 (dd, J= 1.7, 8 Hz, 1H), 6.97 (d,J= 1.6
Hz, 1H), 7.40 (qd, J = 2, 15, Hz, 1H).

“c NMR" : (125 MHz, CDCL,) O[ppm] 165.4 (C-1), 148.1 (C-3'), 148.0 (C-4"),
142.4 (C-3), 138.2(C-5), 131.0(C-1'), 125.3(C-6"), 122.4(C-4), 120.0(C-2), 108.4(C-5'), 105.6(C-
21, 101.2(C-8), 46.8(C-9), 43.2(C-9), 26.6(C-11), 25.6(C-12), 24.6(C-10).

MS? (GC-MS): M =285
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4.3. MIANAATNIANINOIN

lanannsaimes namaosoou Usuna 2.25 nsu

3191 4.3 n3atimeIn

mIaTERmlsnansanmesn aredsalnlasealall

dwannsamimesnii 1@u1as19aeuR283% TLC (Thin Layer Chromatography)
TagnfSouiounuamsnasIuimesn tazmigas Insedindredsanlalasalnil 1dun Uy,
FT-IR, H-NMR, "C NMR, MS

UV:A_. 341 nm

IR : (KBr disc) 3300-2500 (broad), 1668, 1597 cm™

H NMR : (500 MHz, DMSO- d,) O[ppml, 5.93 (d, J = 19.0 Hz, 1H), 6.04 (s, 2H),
6.90-7.05 (m, 4H), 7.23 (d, J= 1.7 Hz, 1H), 7.25-7.35 (m, 1H).

“C NMR : (125 MHz, DMSO- d,) : 168.8, 149.3, 149.2, 145.8, 141.0, 131.7, 126.0,
124.3,122.3, 109.7, 106.9, 102.5.

MS (GC-MS): M =218
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A Ao o A y o oL o %
MINN 4.1 ﬁ1§13llﬁ@ﬂq¢lﬁquiﬂiﬂﬂasﬁu°ﬂ 1 Tween20 : N urousemaliilosiu : Winau

PNTITIU YUIABYNA(nm) AMANIFAI(mV)
8:1:1 2146.2 23.19
7:2:1 606.3 0.19
7:1:2 320.3 9.64
6:3:1 451.7 -1.21
6:1:3 157.7 4.96
5:4:1 478.8 5.29
5:3:2 220.3 5.05
5:2:3 158.3 19.72
5:1:4 113.0 0.99
4:5:1 152.5 7.14

H ! 9 Y '
A15199 4.2 M3 1uaaIgas lwIadiiasun 2 Tween20: unenszmoaz Iad: hnau

GIOPRT R)Y YUADYNIA (nm) AMANIFM (mV)
8:1:1 960.9 2.41
7:2:1 861.3 15.08
7:1:2 349.6 1.67
6:3:1 688.0 3.66
6:2:2 329.5 0.47
6:1:3 228.7 -2.11
5:4:1 463.9 -0.05
5:3:2 281.6 3.17
5:2:3 190.6 -1.42
5:1:4 168.5 -6.85
4:1:5 202.9 16.44
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U
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Y
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51U 5.1 Tnseadwasimesu
M
UV A, 345 0m

FT-IR® : (KBr disc) 3009, 2941, 1632, 1580, 1432 cm™ 'H
H-NMR" : (500 MHz, CDCL,) O[ppm] 1.59 (m, 4H), 1.65 (m, 2H), 3.56 (d, 4H),
5.96 (s, 2H), 6.43 (d, J = 14.7 Hz, 1H), 6.74 (m, 3H), 6.89 (dd, /= 1.7, 8 Hz, 1H), 6.97 (d,J=1.6

Hz, 1H), 7.40 (qd, J= 2, 15, Hz, 1H).
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“c NMRY : (125 MHz, CDCl,) O[ppm] 165.4 (C-1), 148.1 (C-3"), 148.0 (C-4"),
142.4 (C-3), 138.2(C-5), 131.0(C-1"), 125.3(C-6'), 122.4(C-4), 120.0(C-2), 108.4(C-5"), 105.6(C-
2", 101.2(C-8), 46.8(C-9), 43.2(C-9), 26.6(C-11), 25.6(C-12), 24.6(C-10).

MS® (GC-MS): M" =285

5.1.2 MSHTIUNTATNINDS
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51U 5.2 Tnssadansatitnon

UV:A_ 341 nm

IR : (KBr disc) 3300-2500 (broad), 1668, 1597 cm’ ,

H NMR : (500 MHz, DMSO- d,) O[ppm], 5.93 (d, J= 19.0 Hz, 1H), 6.04 (s, 2H),
6.90-7.05 (m, 4H), 7.23 (d, J = 1.7 Hz, 1H), 7.25-7.35 (m, 1H).

“C NMR : (125 MHz, DMSO- d,) : 168.8, 149.3, 149.2, 145.8, 141.0, 131.7, 126.0,
124.3,122.3,109.7, 106.9, 102.5.

MS (GC-MS): M =218



50

= a v o
5.1.3 ﬂmmﬂu”lﬂﬂiam%u

Y

<3 a o w
Taeld 915 Tween 20 Az Tween80 1 UAITAAUTIAIAY UITUN NI a1l
2L o Y o ? o vau¥ 4 & o 2y o o=
neosiuuaziniunenszrenas ladiduigaininiu udarlsinawiuignimi wientiuin

' { I a a a
#alu Pseudo-Ternary Phase Diagram W31 a5 14 Tween 20 1iuensanusadeny navinm

v '
C % A 1A

a 1 = g o o @ Yo o ' = I Y
]'l,lliﬂii’] AYUNINNIT Tween 80 DNNY AT UTween 20 ENGI;W?(?JW?WIL‘!ZJQH lllllfHLlEJ'J LLE’IZ"]ﬁJ]lﬂ
A 1 gno = Y ¥
AN HIVYD

v
° v

UAONGATAITY Tween20, ﬁwﬂuwamzmmﬂmﬂa%ﬁu, Winau lueasiaius: 1
:1,7:2:1,7:1:2,6:3:1,6:2:2,6:1:3,5:4:1,5:3:2,5:2:3,5:1:4,4:5:1 uag
ga3d15U Tween20 ﬁwﬁuwamzmﬂm%%’, vndu lusaau s 1 1,7:2:1,7:1:2,6:
3:1,6:2:2,6:1:3,5:4:1,5:3:2,5:2:3,5:1:4,4:1 :S’SJWII“LHﬂﬂiélﬂmLm%ﬂ’Jm{s‘iN
ANGUUAIDYNIA WUI1113.0-2146.2 U1 TUINAT HAZAIAINANANIUUAIDYN10ETLHIN -

6.85 -23.19 adlad

= Av o A a d' < Y [ v A
mateseulu Insosasunmosniatluasilosnuuaa Tasaadenuiainlulas

]
v A

a o o 1 v a { 1 @
UAFUNIAVUIADYNIALUASAITNANANIUUNIDYNIA Gluéuummgmﬂﬁgmmﬁmﬂu LlﬁgvliJ

'
A o I A <

Tasavasunianvae la Tanvansalumsazareniadimesnlda 1A1UAIAIA WAL

ya o

= U g/ o % 50’ -7
nsanmesIu {iveldaaaenuniun 6 gas Usznoualegasa1sy Tween 20, Hiunon

U

J

srmmodwediivuay dindu 3 gas luoasiaiu8:1:1,5:4:1,5:2:3
HazgaIAIsy Tween 20, Viuvensameaylauazinnay 903 g3 Tuens a8 1:1,6:
3:1,4:1:5v lagas lulasddadu 6 gasBesmudny uanimwuaunsamwesnlunim
Wutuesas 2,3 uaz 5 Taetmin Iﬂﬂqmﬁ 1.2, 4 uag 5 iunsaimesnluanuvuiuios
az 2 Tawthmifngasfi 3 @unsafime3nluanudududosas 5 daugasi 6 Bunsafime3n

Tupanusududosas 3

9
udnime 6 gasanylszdnsnimilosiunauan AISPF uaza1 Boots Star

) 9
Rating TaB1AT 09 SPF-290 Analyzer System (Optometrics Corporation, USA) Tagauaauusni

v
v A

[ Y
13 Scan A1 Blank Y94 Plates taztniodaziiunna1’ld anmiuiilylassiasun@unsanm

a 9 < dy A a @ Y o A Y
990N NYAQIUU Plates ﬂ’JEJLGUlI{l‘Ll‘WH'V] 50 ANTNIUBUALNAT Wﬁ\?ﬂ'liﬂﬂﬂﬁ'li@]ﬁ]ﬂﬂ'lﬂ'lilﬂﬁ‘(’JGI,W

]
v I}

a o o A < dy A A Yy @ a
MANaNaNHUSNIIVIToVANNUN LWE]GLWSJﬂ’ﬂiJWuWJEN’ﬁﬁ 2 "lsﬂmﬂm/mimcnumum

ES < ! o ! (% 1 1
nndutaeeliasuiaiiunar 15 wiiluinila 11 Plates Nrioadlod190821a 11 Sample



51

Holder Tu1A3049 1817 131A599%11013 Scan 919 290 — 400 W1 TUINAT WLINTAT SPF 8.45, 6.40,
10.47, 9.85, 4.58, 6.11 91Ud1AD gAsN 1-5 A1 Boots Star Rating 1110V 4 4azgasn 6 Ua

. [ Y = v 9 9 <3| o Y=
Boots Star Rating 110U 3 “]NL!@]ﬁgﬂ'ﬂll!fllﬂﬁlluﬁ"m"liﬂL‘l]l!ﬁ'lﬁﬂuuﬂﬂhlﬂﬂ

] 9
TunaazgasiiefnyanyuznamenmnuN Smvaes Ta luvensu lugasi-3

'
a

2 A § <
Hnauneuveanilesiu uazlugass-6 indunonvesaz1af e linadeunuily
A3A-A19A81AT 04 pH Meter 1aA1 pH 101 6.5, 6.6, 6.1, 6.5, 6.4 1A% 6.3 MUEIAU AIAINY

A Ay Y 1 I = T W A
vilaf lanuaeu(cP) HAuNINY 158.4, 283.5, 46.1, 195.4, 74.1ua% 156.1 yuI1a0ynIAliaI
AU 190.3, 278.4, 140.3, 159.2, 560.7 1Az 448.6 Awa1ay Uszaninmlumsganauuds

v A

8.45, 6.40, 10.47,9.85, 4.58 118 6.11 AIW@1A 11AZA1 Boots Star Rating 1T ua1ilesiuedeie

Aaa A g ' A A a 9| v v oa ] = Y X an '
HazgIyU UAENLLA 0-5 ENllﬂ1N1ﬂﬂﬂﬁ1ﬂ1iﬂﬂ@\1ﬂuiﬂﬁgjl'ﬂ c]f\iﬂ"lﬁﬁﬂ‘lf:l"lcl)uﬂﬁﬂu UAUNINDU 4,

U

o w 1

A 1 4 < =Y a
4,4, 4,4, 182 3 Mud19y A1 SPF Juu Tilumuay dWevaeymaan tazlSuuvensan

1 Y
DTN NLUINVY

9
v o w d'GlQI a a 9 = LY

Y v
Mugasmsunlgnsanimesniosas 5 Unaanyanan ATpH N1NY 6.1 AN

U Qq

Wil 1910 1U46.1 VUIADUMAMIND140.3 BAINITRANAUNAUNINY 10.47 1182 Boots Star
1 1w ) @ < [ 1 { g 1 1 1
Rating HAUMIAY 4 Jeasmibnwauuiuaisnuuaa wudvuiasymaidndinadon

42
SPF gy

5.2 YDA UDUUY

'
go' g a A

= S A 19 Y2 o 4 3 o
5.2.1 ﬂ33nJaaouuumu%uﬂ’ouw"lu“l%umuwamzmﬂ IHBDNIINUIVUTIBUY
o Y o w a v o A Y
sumeonvinIdgasdiuved luTasodadunlasunlagla
= a o Y a a a 9 9 d‘ 1 [} Y
5.2.2 ﬂ’ﬁﬁﬂ1‘:!1]13J1ﬂi?Jllﬁ‘Iﬂ!If’]EJﬂTiL@'IlJWL‘Wi’]iﬂgluﬂ?]”mmlﬂﬂlu‘ﬂwnﬂu NIDY
= (%
ANEINIUANIND

I a A a 1T A o
5.2.3 ﬂ?ﬁﬁﬂHTﬂUTNLﬂHWH ﬂTﬁSgﬂWﬂLﬁﬂﬁﬂJ@QﬂiﬂWLWﬂiﬂﬁ@N’JWHQ



UIIMUNIN

NILNINAFIIUGY ANINNUANULATINNTOMITUALEY ﬁnﬁi’ﬂﬂ’mﬂmﬁmﬁmmmzﬁ’ﬁq
DUATIY ﬂ’cjumuqmﬂ'%mﬁmm QURMUANIATIV. (2555). UUINNAEIAY
wanduitlosiuuaiuan @miuyszmvw). uumjs : TseRuidninnunsy
WNBAUWHIRIA,

N3 Fowily. 2538). ayu Insmsinise Towd. nganmwa: madxundyitene
AnzIdFYaas uINedeNiiag.

a5y lounda. (2558). manaasanavzywilon lugiuyy Iy Tasoiasu (Unpublished
Master® thesis). H¥1INGIAGTITN, UNUFII.

gauami gaunesang. (2556). nandainuuaailnilosiaedie 12, dudunn
https://www.pharmacy.mahidol.ac.th/dic/knowledge full.php?id=38&fbclid=IwAR3
1dnWzTYAJwdZ1nDf 485jLSx ruzarFRBkAjXL9¢J5XBJjQy PbDBNWw

piiias TsauRan. (2548). waasualiiion17guadIngsas. ngUNWa: AmzIndreans
UHMINGRIRANGARAUNTZINYITA.

auguud aay, qndo aiilla, nuaing Yags, WUUNT BN, FRDI NUYD LaznET W
1395251M3. (2550). MIFHAAAINAULARINADRBHIYS (Unpublished
Independent study). HHIINGIREUKIENTAIY, NHIA1TA.

$3933% Nagaiag. (2535). mmﬁ"ﬁmﬁywﬁmﬁm%ﬂmﬁuummﬂ. NFUNNA: NBINS
muammdﬁ'mﬁmn AINNUNTIUNIOIMITHAZY] NTENTNANTITUGY.

198 uf1l3eay, naz i mayeil TuaTnad. (2543). ﬂ755%75)1/11?%’71;@1;@5?75%@0W?ﬂ71481
A7, ARUAN: ALNTYANEAT WNINIFTAIVAIUATUNS .

waIT Undu. (2537). Haved piperine iomsvadavesrasaaoaunad lvanasadeauad
2 lauas i laveagns (Unpublished Master” thesis). 31040381011 INeNde,
NFUNNUNIUAT.

v A [ g

Usznns Yyayll, ngaen sgIsuBosuazaigien nanda. (2553). luTasdiiadunig

a9

A

) ) o o 14 a
Lﬂﬁ@ﬂﬁ']f)Nﬁ"l‘Hﬁ‘UlﬁL!NiJ. 3015 ?Wﬂ!ﬂﬂﬂ)’ﬂ7ﬂ'ﬁ5!!@331’137ﬂ75§]’7]ﬂ7w, 5(2),

185-192.



53

UIIUIYNIN (A1D)

U518l ¥aatse, wania sandvaj, W Sapniunazls sl sSunms. (2539). MsANEIAL
y‘ﬂuﬁyL%ﬂuwﬁ’ummfmmuimwmﬁ?ﬂgﬂ. NTMITATUINGINAATMITUNNG,
38(4), 273-292.

Wandiew 1an13d. 25550). Awdisenansed aeud 1. Fufunn
https://www.pharmacy.mahidol.ac.th/knowledge/files/0095.pdf

Waniiow 1130138.2555v). pnwdiFesnansad aoud 2. duduen
https://www.pharmacy.mahidol.ac.th/knowledge/files/0097.pdf

fiuws Samsiiag. 2532). inTesdondm A, Foeln: quiduaiudhauazionds

M5 VHIINSABF 11

a an a v o y o a o e’f ~ Qy Qy
WUNS daNINaT. (2540). @ﬂﬁ‘?fﬂ?’lNlﬂ?@ﬂﬁ?@N (NUNATIN 2). ﬂEQLﬂW"I:TfJ.!@ﬁ.WiuﬂQ

]

aQ

9
1.
a =S an d’ o ] 4 a %4 % % = ] QU
WUNT AENINAY. (2544). (AT 10 NA T UAIMIT MUUUTU59). Boalnu: auzindy
Maas urIneauea .
’ Y
WUAWTTU ANeYNa. (2540). na Tu Tagm a5 A5 09d 10 191ag NI T HAITY
a 4 g’/ 1 o a [ a
9AIMNTTY (WUNATIN 2). NTINN: AULITYMAAS UHINduTaa.
a a o o A Y A [ = Y
WUANTIU WNeTYNA. (2555). Auusiinaon 1sasunuuae. aUAuIn
https://www.pharmacy.mahidol.ac.th/knowledge/files/0114.pdf
o AU o A X Y a o JY| Y
NI VUIAY. (2556). LUINNNTADNTOLUASMT IFHAAN N DINULAIAA. 21501781415
uaze, 2003), 4-7.
v Jd o J A Y (% L= Aa A °
NIAIUA NONINA. (2559). M3tdon IFnuLaaegINUTzaANTNN. 11501 We1L18615 99,
8(2), 212-222.
Nﬁ13ﬂﬂi§ﬂ@ﬂﬁi”ﬁfﬁ1ﬁ. (2553). wWsn Inga. AUAUN http://www.thaicrudedrug.com/
main.php?action=viewpage&pid=90
a Jd o 14 Y 9 = 1Y a
531591 JUNTHBW. (2551). F50V-30UIWAANKINULEIUAR. DITAITFATL, 29(2), 19-29.
[ a o ¢ o @ é Ao o
FgNA 01WIFITA. (2551). Wﬁﬂﬂ7iﬁugmévmmmmmmgllgmy'Zﬂfﬂiammmgma
0o @ A 4
(Principles of microemulsion and gel dosage form). ‘]J‘VpJ‘ﬁTﬁl T EIUNWUN

YUIINGIA5 AN,



54

UIIUIYNIN (A1D)

o = 4 ' a

' 3 aa P S a 2 % A o Za £
59327 1ANRTONENA, WAADAT NINA, §IA 1HNTZIY, Yy Iny W9, 151501 NeAnagns,
= 4 A o 4
Ao ynams, uazansen Uszifloansna. (2550). evdaawianaiuayw lns Ine
10 HiA. AFANWA - NINNUABLNTTUNTITIUHITIA.
o a a 4 Ao L4 ) [ 4 @ o w
%3 AANAA, MY Wad Taauddand, naziuniml Uszgsmia. (2556). MINAZATAITY
= o 9 . . o [ =)
Asunuuan lag1¥n1sNAa0UUY Mixture design. 215 15Ad¥Mansoa1n, o(1),
8.
a o U % ad = usll oy % D o
AU UFIN00. (2538). MTHALIITMTATeNTLLNIU NG D Ined1vee Ine (Unpublished
Master’s thesis). 918903 8IUMINGIAY, NFUNNUHIUAS.
= o A Ao ' v JdAe o qYa =
3071 29HN. (2548). HaveNa 15 lmwas untdeasnenisnateiugnsnii naanu@e e
] o . .
do Ing Iu Tow Tuwad lunszgnueanyus ny17 (Unpublished Master® thesis).
UHIINGABNTIAR, NTUNNUHIUAST.
0o w A a 4 4 o < ~ =] ]
dnindninernandinsesdion. (w1, agsaaumanani/asuizens GoemaTulag
YA TUBNATUNINATEIA 194, 1F89318: UH1INeNdauNTvad.,
an { a 4 v Aa o
&3 1Ty ING. (2550). 4aUAAR DAY, FVAUIIN
http://www.med.cmu.ac.th/etc/princefund/file/8.pdf
a d v A =) Y = ) o % A v o A 9
qnITaMs NuNNes. endmgaana iy lgmenen ugduyy lylnsoiasu. Auauan
http://ccpe.pharmacycouncil.org/showfile.php?file=230.
a o d a [ @ o w @ o [
gATA1 HANDY, LazNUAANYAL BUNIAN. (2558). MIWAUIZATAITUATUAUUAATINSD
o a 14 4 v A
UHUIUNATOUANNT VY. 215 ITATUINGIMAATAITUNNG, 57 (RUTUNIAY 3),
312-322.
Y IS aa ] ] o & a
q3%0 1NRYAT UNT. (2545). HAYON piperine ABANNUNWIOIAIUNITITOUSUAZAIIWTIFUAADIN
A o A ~ A o .
AzaveIvIa@easIns1IvTea In 1aruu luiydyins (Unpublished Master’s
4 a o
thesis). 9W1AINTVNUNIINGIAY, NTINWUKIUAT.
an Jd aa -4 . = o w A o a v v Aa
AAlA MIALIUUN. (2551). Cosmetic. UNuHIU: ANIDHUHVMNIING 1G0T IAA.
[ 9 = F ) o Qy Qy 9y o
o5y v Iuaior, nazvsay uluaion. (2556). B 10NA. NFUNNA: To.10A.WIUAL 11T
[ 4 o o o a o a [
BN NA Wauen. (2557). mshan lasuthgimauasanaoynd1a. Wug lan: auzndy

J a @
AFAT UN1INYIAYULTADT.



55

UIIUIYNIN (A1D)

91581 V0. (2560). ﬁﬁWi]ﬂ‘HLﬂﬁMﬂW?ﬂulfﬂﬂﬁWLLﬁ%QW%ﬂNLﬂﬁ%aﬂm. NINTIVIMTHIBENA
UMINGBITI¥AYQUAR, 1(2), 28-39. HUAUINKttps://www.toi-
thaijo.org/index.php/pkruscitech/article/view/153065/111604

Agati, G., Brunetti, C., Ferdinando, M.D., Ferrini, F., Pollastri, S., & Tattini, M. (2013).
Functional roles of flavonoids in photoprotection : New evidence, lesson from the
past. Plant Physiology and Biochemistry, 72, 35-45.

Ahmad, N., Fazal, H., Haider, A. B., Farooq, S., Ali, M., & Khan, M. A. (2012). Biological role of
piper nigrum L. (Black pepper): A review . Asian Pacific Journal of Tropical
Biomedicine, 2(3), 1-10.

Al-Baghdadi, O. B., Prater, N. L,. Van der Schyf, C. J., & Geldenhuys, W. J. (2012). Inhibition of
monoamine oxidase by derivatives of piperine, an alkaloid from the pepper plant
Piper nigrum, for positive use in Parkinson’s desease. Bioorganic and Medicinal
Chemistry Letters, 22(23), 7183-71388.

Bang, J. S., Oh, D. H., Choi, H. M., Sur, B., Lim, S., Kim, J. Y., Yang, H.I., Yoo, M.C., Hahm,
D.H. & Kim, K. S. (2009). Anti-inflammatory and antiarthritic effects of piperine in
human interleukin 1beta-stimulated fibroblast-like synoviocytes and in rat arthritis
models. Arthritis Research and Therapy, 11(2), R49.

Burguera, J. L., & Burguera, M. (2012). Analytical applications of emulsions and microemulsions.
Talanta , 96, 11-20.

Choochana, P., Moungjaroen, J., Jongkon, N., Gritsanapan, W., & Tangyuenyongwatana, P. (2015).
Development of piperic acid derivatives from Piper nigrum as UV protection agents,
53(4), 477-482. doi: 10.3109 / 13880209.2014.924020

Damanhouri, Z. A., & Ahmad, A. (2014). A Review on Therapeutic Potental of Piper nigrum L.
(Black Pepper) : The King of spices. Medicinal & Aromatic Plants, 3(3), 1-6.

Donglikar, M. M., & Deore, S. L. (2016). Sunscreens: A review. Pharmacognosy Journal, 8(3),
171-179.



56

UIIUIYNIN (A1D)

Ferreira, C., Soares, D. C., Barreto-Junior, C. B., Nascimento, M. T., Freire-de-Lima, L.,
Delorenzi, J .C, Lima, M. E., Atella, G.C., Folly, E., Carvalho, T.M.U., Saraiva,
E.M. & Pinto-da-Silva, L. H. (2011). Leismanicidal effects of piperine, its
derivative, and analogues on Leishmania amazonnensis. Phytochemistry, 72(17),
2155-2164.

Gasparro, F. P., Mitchnick, M., & Nash, J. F. (1998). A review of sunscreen safety and efficiency.
Photochemistry and Photobiology, 68(3), 243-256.

Gotlieb, A., Bourget, T., & Lowe, N. J. (1990). Sunscreens : Effects of amount of application of
sun protection factors. In N. J. Lowe, & N. A Shaath (Eds.), Sunscreens
development, evaluation and regulatory aspects (pp.441-446). Marcel Dekker: New
York.

Gregoris, E., Fabrina, S., Bertelle, M., Grassato, L., & Stevanato, R. (2011). Propolis as potential
cosmeceutical sunscreen agent for its combined photoprotective and antioxidant
properties. International Journal of Pharmaceutics, 405(1-2), 97-101.

Gu, F., Tan, L., Wu, H., Fang, Y., & Wang, Q. (2012). Analysis of the blackening of green pepper
(Piper nigrum Linnaeus) berries. Food Chemistry 138(2-3), 797-801.

Jangde, R., & Daharwal, S. J. (2011). Herbal sunscreen: an overview. Research Journal of Topical
and Cosmetic Sciences, 2(2), 35-39.

Jarzycka, A., Lewinska, A., Gancarz, R., & Wilk, K. A. (2013). Assessment of extracts of
Helichrysum arenarium, Crataegus monogyna, Sambucus nigra in photoprotective
UVA and UVB; photostability in cosmetic emulsions. Journal of Photochemistry
and Photobiology B, Biology, 128, 50-57.

Jha, S. K., Dey S. & Karkl R. (2011). Microemulsions-Potential Carrier for Improved Drug
Delivery. Asian Journal of Biomedical and Pharmaceutical Sciences, 1(1), 5-9.

Juskaite, V., Ramanauskiene, K., & Briedis, V. (2017). Testing of resveratrol microemulsion
photostability and protective effect against UV induced oxidative stress. Acta

Pharmaceutica, 67(2), 247-256.



57

UIIUIYNIN (A1D)

Kaleem, M, Sheema, Sarmad, H., & Bano, B. (2005). Protective effects of Piper nigrum and Vinca
rosea in alloxan induced diabetic rats. Indian J Physiol Pharmacol, 49(1), 65-71.

Khan, M., & Siddiqui, M. (2007). Antimicrobial activity of Piper fruits. Natural product radiance,
6(2), 111-113.

Kuritzky, L. A., & Beecker, J. (2015). Sunscreens. Canadian Medical Association on journal,
187(13), E419.

Lee, SW._Kim, Y.K._, Kim, K._, Lee, H.S._, Choi, J.H._, Lee, W.S._, Jun, C.D._, Park, J H._, Lee,
JM. & Rho, M.C. (2008). Alkamides from the fruits of Piper longum and Piper
nigrum displaying potent cell adhesion inhibition. Bioorganic & Medicinal
Chemistry Letter, 18(16), 4544-4546.

Lowe, N. J., & Friedlander, J. (1997). Sunscreens: Rationale for use to reduce photo damage and
phototoxicity. In N. J. Lowe, N. A. Shaath, & M. A. Pathak (Eds.), Sunscreens
development, evaluation and regulatory aspects (2" ed., pp-35-38). Marcel Dekker: New
York.

Lv, X., Cong, Z., Liu, Z., Ma, X., Xu, M., Tian, Y., ... Tang, Z. (2018). Improvement of the
solubility, photostability, antioxidant activity and UVB photoprotection of trans-
resveratrol by essential oil based microemulsions for topical application. Journal of
Drug Delivery Science and Technology, 48, 346-354.

Marie G., Anne F., Sandrine R., Sonia G., Muri¢le B., Dominique J. D., ... Pierre F. (2018).
Consumption and exposure assessment to sunscreen products: A key point for safety
as. Food and Chemical Toxicology, 114, 170-179.

Nichols, J. A., & Katiyar, S. K. (2010). Skin photo protection by natural polyphones:
antiinflammatory, antioxidant and DNA repair mechanisms. Archive Dermatological
Research, 302(2), 71-83.

O’Lenick, T. (2017). Emulsion Technology. H&PC Today - Household and Personal Care Today,
vol. 12(1) January/February 2017 Retrieved from
http://www.scientificspectator.com/documents/personal%20care%20spectator/Articl

€%20Emulsion%20Technology.pdf



58

UIIUIYNIN (A1D)

Parmar, V. S., Jain, S. C., Bisht, K. S., Jain, R., Taneja, P., Jha, A., ... Boll, P. M. (1997).
Phytochemistry of the genus piper. Phytochemistry, 46(4), 597-673.

Pelizzo, M., Zattra, E., Nicolosi, P., Peserico, A., Garoli, D., & Alaibac, M. (2012). In Vitro
evaluation of sunscreens: an update for the clinicians. ISRN Dermatology, 352135.

Pongkorpsakol, P., Preedajit, W., Saowanee, K., Varanuj, C., & Chatchai, M. (2015). Inhibition of
intestinal chloride secretion by piperine as a cellular basis for the anti-secretory
effect of black peppers. Pharmacological Research, 100, 271-280.

Ravindran, P. N. (2000). BLACK PEPPER : Piper nigrum Indian Institute of Spices Research.
India : harwood academic publishers.

Rho, M.C., Lee, S.W., Park, H.R., Choi, J.H., Kang, J.Y., Kim, K., Suk, T. & Kim, Y.K. (2007).
ACAT inhibition of alkamides identified in the fruit of Piper nigrum.
Phytochemistry, 68(6), 899-903. DOI: 10.1016/j.phytochem.2006.11.025

Sambandan, D. R., & Ratner, D. (2011). Sunscreens: an overview and update. Journal of
American Academy of Dermatology, 64(4), 748-758.

Schalka, S., & Reis, V. M. (2011). Sun protection factor: meaning and controversies.

Anais Brasileiros de Dermatologia, 86(3), 507-515.

Shah, S. S., Shah, G. B., Singh, S. D., Gohil, P. V., Chauhan, K., & Shah, K. A., Chorawala, M.
(2011). Effect of piperine in the regulation of obesity-induced dyslipidemia in high-
fat diet rats. Indian Journal of Pharmacology, 43(3), 296-299.

Shamkuwar, P. B., & Shahi, S. R. (2012). Study of antidiarrhoeal activity of piperine. Der
Phamacia Letter, 4(1), 217-221.

Shamkuwar, P. B., Shahi, S. R., & Jadhav, S. T. (2012). Evaluation of antidiarrhoeal effect of
black pepper (Piper nigrum L.). Asian Journal of Plant Science and Research, 2(1),
48-53.

Subramanian, R., Subbramaniyan, P., Noorul Ameen, J., & Raj, V. (2016). Doudle bypasses
soxhlet apparatus for extraction of piperine from Piper nigrum. Arabian Journal of

Chemistry, 9(Supl), S537-S540.



59

UIIUIYNIN (A1D)

Supattra, B. (1997). Evaluation of skin penetration and sun protection factors of sunscreen
products Alternative (Unpublished Master's thesis). Chulalongkorn University,
Bangkok.

Thomas, V. (2011). Do modern-day me dical herbilists have anything to learn from Anglo-Saxon
medical writings?. Journal of Herbal Medicine, 1(2), 42-52.

Ukosaramik, P., Tangyuenyongwatana, P., & Asasutjarit, R. (2012). Microemulsion formulation
of Angelica sinensis root extract on clove oil /nonionic surfactant/ water mixture.

Thai Journal of Pharmaceutical Sciences, 36, 166-169.



MANUIN

AHan1INaoN



3

i1

- —

a
N

31/

A v o d' %,' Y] O’Qy Bol <
1 luTasdiasugasn 1 Tween20, niuvonszmeonliilosiu, Wnau

b4

~ a v W A ? o 9 o o
n?2 "luimam%ugmw 2 Tween20, umuwamzmﬂmﬂm, HINAU

61



62

=1 A v o d‘ %’ 9] G’Qy % <
517 3 luTasdiiadugasi 3 Tweenso, Wniunenszmenliinlosiu, inau

m 3

A a v o A Y o 9 ¥ o
57 4 luTasdiiadugasi 4 Tweenso, Wniunenszions In3, Winau



gm T i H i } ; - i
g 200 -t -t :
B 1o | i == prasan_pep-6-1-1_70130909_195556_3
2 == prasan_pep-8-1-1_20130909_201458_2
E - | — Wl-l_}ﬂlw_m“”}
T 1
Ll
ke ] ]
- L _
60+ 1
FH
- i L
o — - ! 34
100 10000
W D ) Repet. No  pH Ave,Diameter(nm) PO Mean.(nm) D (10%) om) D (50%) (am) D (90%) fom)
Uprsan pep 8l 2009091959563 3 W w0 Lin 433986 520 527643 751166
2 prasan_pep-8-1-1_20130909_201458 2 PR 2059.1 10% 350916 447 T 474340 6aEma3
3 prasan_pep-8-1-1_20130903_201458_3 Y 19975 0971 323357 4895 444885 613807
Average : 21462 1% 320 @87 amams 6mizes

H %’ 1] (Qy %} ) [ 1 .
519 5 VRO UMA Tween20: WNUMeNTZvaUnlosHy: 1na U 0AT 1A 8:1:1

. i y TR O R o Ty TR Ir
4 - !
| ! TN i
My — : r - H ' ¥ - 4 *
AU LSS AN 1 L ’
| 1L 1 '—'
$ §
i i 7
I i ‘
-f — H = wan_pap P3-U_NLI0N0N_i8n0n 1
il E = e et 302000000 190508_}
| r I 1 == g e P 1100008, 140003

of—-t i
o] AR
® i i 1
»  on
e T e on AmDemton) 0 beson) 0 60N 66 ) 6 57016
1 prasan_pep-7-2-1_20130909_190508_1 1 W 6194 s 8o 4154 6501 WoRs
2 W?‘}'l_»lm_m} P Y as o mz LIV As 10182
3 ml"l_nlm_m 3 oM 011 om 759 4“517 56 W02
Average : @3 oM ae w2 ws: o0

{ %‘ v c’ay %‘ < 1Y 1 A
519 6 VUIADUNA Tween20: WNTUMUTLHanlosiv: 1nau sas1aIu 7:2:1



o5 . I == prasan_pep-7-1-2_20130909_184605_1
el
§ ) ’ | = prasan_pep-7-1-2_20130903_184605_2
ke - 7 ([ = prasan_pep-7-12_20130008_184605.3
1 i
T I |
i - ‘_..f
e W
ul g 3 \""“-
L!.;? Ch AN
3 i
1 g fm
.y | il
0 bl L - H o
1 10 100 1000
Diameter{nm)

No Data Repel No  pH Ave.D FD Mean.(nm) D (10%) (nm) D (50%) (nm) D (30%) (nen)
L prasan_pep-7-1-2_20130909_184605_1 1 NA 3587 0362 7283 76.9 a5 1722.7
2 prasan_pep-7-1-2_20130909_184605_2 2 NA 3105 0449 6956 79.5 429.1 1599.8
3 presan_pep-7-1-2_20130909_184605_3 3 naA 2916 0434 6026 5.0 389.3 1360.3
Average : 3203 oars 6755 518 413.0 1560.9

{ % v u’ay %‘ < Y 1 .
519 7 VA UAA Tween20: W UMNIswialnlosiy: 1nau oas1aIu 7:1:2

e pepee B 1200 000N_LTI08_ )
== prman_pep4- ) 1_2000000_ 17V _)
T P pen 431 20100000 100w 1

1

oD et o AmDwnastm) o Wemiom) 0o 06w () 000N )
1 Prasan_pep-6-3-1_20130909_175926_1 1 M 4561 om SMs M54 s12.7 w2
2 Prasan_pep-6-3-1_20130909_175926_3 3 M b o ;| ms sn9 nsa
3 Prasan_pep-6-3-1_J0130909_162852_1 1 M 424 020 5122 mse 921 VY
avulqe_:' S - -m;: 02 53 _Tsu :; o _:;n_:



a
Z . ] 1_20130909_175926_1
E i ‘ == prasan_pep-6-3-1_20130909_175626_3
E 1 1 =" prasan_pep-6-3-1_20130909_182852_1
bl I
1. 1
lﬂﬂ‘:—— !
204 |
i I ‘.
0 ‘
A 1l
ol \ i & |\'| i i
10 100 )
Déarneten(nem)
No Data
o Data. ) Repet. Mo pH Ave.Diameter(nm) PO Mean.(nm) D (10%) {nm) D (50%) (nm) D (50%} {nm)
1 prasan_pep-6-3-1_20130909_175926_1 1w a56.1 0.211 5345 w54 s 702
2 prasan_pep-6-3-1_20130905_175926_3 T 466.6 0.198 5383 3735 5219 7053
3 prasan_pep-6-3-1_20130509_182852_1 1N 4324 0220 512.2 1319 492.1 6986
Avemgg_‘ ‘ y . 451.7 0210 5283 3569 5106 7037

1 au’ ] e"ay %‘ < Y] 1
3191 9 viARYNIA Tween20: Wiiuveussmeaninlesuu: vinau ensiaiu 6:1:3

Bk e

-

B E 5 EE S

== prasan_pep-5-4-1_20130909_155652_1
== prasan_pep-5-+-1_20130909_161256_1
—al nm-\_P-v-Hl_m:szllsﬁ.:‘

Mormatized Intasity Distribution
8

328

i ;
3 Fi .
g !
2 b\
ol I A\
D I IR
v ' 100 1000
Diameter(nm)
Mo Data Repet. No pH Ave.Diameter(nm) D Mean.(nm) D (10%) (nm) D (50%) (nm) 0(90%) (nm)
wl. Wl}ﬂlm 155652_1 1 M 4944 0205 ° 6297 2943 547.2 1qw.u
2 prasan_pep-5-4-1_20130909_161256_1 1 NA 4714 0.189 585.0 2894 513.9 922.2
3 prasan_pep-5-4-1_20130909_161256_3 3 NA 4705 0.217 6084 787 525.8 © 9934
Average : ' 4788 " o204 607.7 2875 5290 9779

o

1 %’ a’éy %,' < Y] 1
319 10 VRO YMA Tween20: Uunoussmadilosiu: thnau sasiaiu 5:4:1

U



o| = Prasan_pep-5-3-2_2130509_145310 3
i == prasan_pep-5-3-2_20130909_150708_1
= prasan_pep-5-3-2_20130008_150708_2

- !
R \ A BB
1 w 100 1000
Diametesrem)
No_ bato Repet.No  pH AveDomete(im)  PD_Mean(am) D (10%) (nm) D (50%) (nm) D (90%) (nm)
1 Prasan_pep-5-3-2_20130909_145330_3 3 NA 2195 0.189 254.4 167.2 239.1 3382
2 pragan_pep-5-3-2_20130909_150708_1 1 NA 208 0.172 25356 163.2 2360 342.0
3 prasan_pep-5-3-2_20130509_150708_2 2 HNA 206 0.181 2535 169.1 2385 3335
Average : . i 203 0.181 2538 166.5 378 3379

{ y o 22 ¥ < @ 1
JU% 11 vu1AdYNIA Tween20: UiuveNszivionlnlostiu: vinau sasidiu 5:3:2

il == prasan_pep-52:3_20130909_191400_1
== Grasan_pep-5.2-3_20130909_131400_2
= prasan_pep-5-2-3_20130909_191400_3

° 5
—
Y
A
o

10 100 1000
Diameter(nm)

No Data Repet. No pH Ave.Diameter(nm) PD  Mean.(nm) D (10%) (nm) D (50%) (nm) D (90%) (nm)
1 prasan_pep-5-2-3_20130909_191400_1 1 NA 157.3 0.285 222.2 - B8 188.2 382.2
2 presan_pep-5-2-3_20130909_191400_2 2 NA 157.6 0.279 2188 877 186.6 s 3740
3 prasan_pep-5-2-3_20130909_191400_3 3 Na 159.9 0.293 2353 - 89.7 1946 4127
Avemge : . 158.3 0.286 2254 883 189.8 3896

{ %‘ Y] a'qy %‘ ) @ 1
59 121 YROYMA Tween20: Uniunenszmaiilodiu: thnau sasiaau 5:2:3
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& 55 ‘\ ] == prasan_pep-5-1-4_20130909_190049_1
g / 1 == prasan_pep-5-1-4_20130909_190049_2
B \ ~ B T prasan_pen-5-1-4_20130909_190049_3
- %
By w
. - [ . i\
- AN
. S i L
F 7N )
wi LOFTYY |
R '5 i
ni._u-e 4 i I 4o _].f | \E i i
1 10 100 1000
Dlameter(nm)

o Dam '_H: " Repetho o AveDlemetertm) P Meanum) D (10%) (m) D (50%) (vm] D (59%) (o)
1 wasan_mps-ld_mizm_lamw_x 1 NA 110.1 0.356 266.2 325 1154 7093
2 prasan_pep-5-1-4_20130909_190049_2 2 M 27 o3st 3006 75 175 8s8.8
3 prasan_pep-5-14_20130909_150049_3 3 m T uea 0.326 2863 344 1210 769.5

" Average : o 1130 0.34 a4 348 1180 779.2
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8 g i f H 1 Lo == praran_pep-4-5-1_20130909_184754_1
E s | } i || == prasan_pep-+51_20130505_184754 2
e I 1| T eresan_pep4-5-1_20130909 1847543
E kel ; i
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- | e
] R .
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M a ) r i r
ot d. A ' {1
+ |
38 ! I | Vi |
o Wi pRLL Al b L L
1 ] 100
Diameter{nm)

Mo Debp _ Repet. Mo pH AveDiameter(nm)  pp Mean.(nm) D (10%) (nm) D (50%) (nm) D (90%) (nm)
1 prasan_pep-4-5-1_20130909_184754_1 1 M 155.5 0.266 4747 18.1 583 12943
2 prasan_pep-4-5-1_20130909_184754_2 2 N 154.4 0.262 4393 06 603 13338
3 prasan_pep-4-5-1_20130909_184754_3 3 NA 147.7 0.268 4675 20.1 593 1268.5
Average : 1525 o026 4772 19.6 59.3 12889
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g 7 i | == prasan_ o811 201609_151604 1

E =4 - == prasan_citro-$-1-L_I0130000_IS16042
i

g - ! = pragan_Co-8-1-1_201X909_151604.3

i i
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10 ° 1000 10000
Dhameter{rm)

No-Pots Repet.No  pH Ave.Diameter(nm) 0 Mean{nm) O (10%) (nm) D (50%) (nm) D (90%) (nm)
1 prasan_citro-8-1-1_20130909_151604_1 1w 993.0 4B 35846 159 6.1 137055
2 prasan_citro-8-1-1_20130909_151604_2 - 2 HNA 9348 0.488 32874 17.1 658.2 127322
3 prasan,_citro-8-1-1_20130909_151604_3 3 M 4548 0501 4968 157 6310 138249
Average : ' 9509 0491 34563 16.2 6518 134209
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o [ 2 1

H 9
g‘ﬂﬁ 15 YUINDUNIA Tween20: u'IlIU‘ViE]ﬂJiZLWEJG]Zulﬂ%}: UINAU BATITIU 8:1:1
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B == prashn_ciro-7-2-1_20130909_154299_1
E r == prasan_tro-7-2-1_20130909_ 1542492

= prasae_citre-7-2-1_J0130909_154249_3

Diametertrm)

No Data Repet.No  pH Ave.Ciameter{om) PO Mean.(nm) D (10%) (nm) D (50%) (nm) D (90%) (nm)
1 prasan_ctro-7-2-1_20130909_154249_1 1w 8483 0275 9227 5380 3.7 13342
2 prasan_citro-7-2-1_20130909_154249_2 2 M 8791 0302 9008 5630 8473 12536
3 prasan_citro-7-2-1_20130909_154249_3 3w 856.4 0.27 8741 5832 8311 11654
Average : 8613 0.284 8992 561.4 8474 12511
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, —prasan_gitro-7-1.2_30130005_161311_1
=e= prasan_citro-7-1-2_20130909_161311 2
=== prasan_citro-7-1-2_20130505_161311_3

Mormalized Intensity Distribution
B #

Powe
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P Y e
i ! 3 Vi ™ ™ | 2T
i
o { : el 1 q I-fi -
1 10 o 1000
Digmetesn|nm)

No Data Repet. No pH AveDiameter(nn) PO mmtun)o{mu(nm]D(soﬁ}_(_mnwmﬂmn)
1 prasan_citre-7-1-2_20130909_161311_1 T 389 0.212 2 . 1372 588 577.1
2 pressa_citro-7-1-2_20130909_161311 2 2 NA - 374 0.218 35 106.7 852 5619
3 prasan_citro-7-1-2_20130909_161311_3 3 NA 3625 0.228 4353 1236 2870 5839
Average : ’ 3496 0.219 3733 1225 290.3 5743
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v b4 1
gﬂﬁ 17 YUY Tween20: u']iJqu]lliglﬁﬂ@]&’hlﬂ%’: UINAU DATITIU 7:1:2
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¥ i ] == prasan_cktro-6-3-1_20130909_162909_1
E 18 5 == pragan_citro-6-3-1_J0030909_162509_2
3 160 44 = prasan_citro-£-3-1_ 2003009 _t62509 3
by |
100 , |

o - g
100 1000 10000
Diameten{rm}
Mo Data __Repet.Mo  pH AveDiameter(wm)  pD  Mean.{nm) D (10%) (nm) D (50%) (nm} D (90%) (nm)
1 prasan_citro-6-3-1_20130909_162909_1 1M 685.7 0.168 795.2 5086 7400 10751
2 prasan_citro-6-3-1_20130909_162909_2 PN 688.1 0.19 811.8° 507.4 7614 11232
3 prasan_citre-6-3-1_20130909_162909_3 3 oM £90.1 0202 740.1 507.7 693.5 ‘o535
Average : ‘688.0 0.1%0 7824 507.9 7320 10506

v v

v b4 J
gﬂﬁ 18 YUINBYNIA Tween20: umuﬂamzmﬂm”lﬂ%': UINAU DATITIU 6:3:1
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o | == prasan_citre-f-2-2_20130905_164440_1
E ! == prasan_citro-6-2-2_20130909_L164440 2
i 50- == prasan_citro-5-3-2_20130909_164440_3
|
o i
o A i - ’-H - 1
1 10 w00
CRameterne)

No Data m—r;x..—ﬁo pH Ave.Diameter{nm) PO Mem,(nm;i:: (10%) (nm)_ D (50%) (nen} © (309%) (nm)
1 prasan_citro-6-2-2_20130909_164440_1 1 HNA 3389 0.243 4123 1825 3522 678.7
2 prasan_citro-6-2-2_20130003_164440_2 2 NA 309.0 0.258 4114 165.2 3426 709.7
3 prasan_citro-6-2-2_20130590%_1564440_3 3 HNA 340.7 0,150 3929 180.2 3436 6362
Average : 3195 0.230 405.5 175.0 6.1 6749

9 v

{ %’ o Y o [ @ J
gﬂﬁ 19 YUINDUNIA Tween20: umuwamzmam”lﬂi: UINAU DATITIU 6:2:2

== prasan_citro-6-1-3_20130909_170904_1
== prasan_citr-6-1-3_20130909_170904_2
= prasan_dtro-6-1-3_20130909_170904_3

Normalized Intensity Distribution
&

& 8 8 3

[ - L 3 N ! i :
1 T i
o i i l 18 ;\ ﬁ 3
' 0 100 1000
Diameterom)

No Data Repet. No pH Ave.Diameter{nm) P Mean.(nm) D (10%) (nm) D (50%) (nm} D (90%) (nm}
1 m_mﬁ»l'l_?olm_lm_i 1 HNA 2380 0.161 226.1 752 1845 382.3
2 prasan_gtro-6-1-3_20130909_170904- 2 2 NA 2243 0.153 2208 786 1938 3828
3 prasan_citro-6-1-3_20130909_170904 3 3 NA T o237 0.154 2227 66.9 1941 396.8
Average : 228.7 015 2232 736 1908 873
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i 1 =" prasan_citro-5-4-1_20130909_173441_1

! == prasan_citro-5-4-1_20130909_173441_2
I

| = prasan_dtro-5-4-1_20130909_173441_3
1

Mormalized Intensity DI stribution

iﬁ_l_i

g ¥

No Deta ’ Repet. No  pH Ave.Diameter{nm) PO Mean.(am) D (10%) {nm) D (50%) (nm) D (90%) (m)
1 prasan_citro-5-4-1_20130909_173441_1 1w 4599 007 48422 3712 6.0 584.1
2 prasan_citro-5-4-1_20130009_173441_2 2 M 466.1 0.0t 4811 4009 468.1 5457
3 prasan_citro-5-4-1_20130909_173441_3 3 oM 465.8 0.077 a91.1 3917 4738 5718
Average : 4639 0.069 485.5 387.9 469.3 567.2
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ﬁﬂﬁ 4 YUINDUNIA Tween20: uTNuﬁﬂNi%!Wﬂﬂ%ulﬂi: UINAU DANIITIU 5:4:1

T prosan_otro-5-3-2_20130909_174830_1
" prasan_ditro-5-3-2_20130909_174830_2
T PrRsan cite-5-3-2_20130909_174830_3
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n!‘ﬂ;i[;g‘!‘.{"\]-ll’/—:_; ]
1 0 e o
Diameter(nm)
_NZ iu i Repet_ui pﬂi\rﬁ.ﬁﬂfdlletﬁ_rﬂnl PD  Mean.(nm) D (10%) (nm) D (50%) (nm) D (90%) (nm_j
1 prasan_citro-5-3-2_20130909_174830_1 1 nA 2892 0.160 349.0 1760 3064 5379
2 prasan_citro-5-3-2_20130909_174830_2 2 mA 2771 0471 s 196.0 288.2 4255
3 prasan_citro-5-3-2_20130909_174830 3 3 m 2784 0an 3164 199.3 29.3 4341
Sl vl roll T
__ Average : o 2816 0.168 3255 190.4 2969 465.8
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== Msm,dbn&!-?_mlm_‘m_‘
= prasan_citro-5-2-3_20130909_180023_2
= prasan_citre-5-2-3,_2013009_160023_3

L.

No Data Repet. No  pH / AveDameterom)  pp Mean.(om) D (10%) (nm) D (50%) () D rﬁ}?ni)
1 prasan_itro-5-2-3_20130909_180023,1 1 wa 189.0 0.274 2509 1022 208.1 4314

2 prasan_citro-5-2-3_20130909_180023 2 2 M 192.0 0.285 2879 1023 288 5230

3 prasan_citro-5-2:3_20130909_180023_3 3 oM 1%.7 0275 711 1019 2204 4817
Thvengs T ————— VB, w I
Average : 1906 0.278 2700 1021 2191 4787
— ————=— . | % [ em  amb M AR

3 o 91‘ 3y o [ J . .3
ﬁﬂﬁ 23 YUINDUNIA Tween20: HTNUWﬂiJﬁ%lWﬂﬁZ]lﬂi. UINAU DATITIU 5:2:

ty O stridution

T prsan.citro-5-14_20130909_1a2441_3
- uusan_nw-s-:-f_,zmmkmm_z
b v pmm_m-nwlm_lmlj

&

Hormalized Intens

Mo Data -___ﬁ‘_h‘—_‘*ﬁﬁ_ -y

BRE . RepetNo_ pi Ave.cimeter(nm) FD__ Mean.{om) D (10%) (nm) D (50%) (o) D (30%) nmy
1 prasan_citro-5-1-4_20130909_ 183441 1 8 o 2408 Y " se66
. | 1 NA 1758 0.172 240.9 389 . 14925 566.6

2 prosan_cit-5-1-4_20130909_182441_2 2 M 1636 - 09 228.1 374 1506 5131
B 3 m_ms-m_zmm_m«u 3 N 166.0 0218 234.8 3?:6 151.1 533.0
R — -____m__i______v_—-_____k-_.h—_____h____ﬁ__ S
Average ; L o 168.5 0.200 2346 380 148.1 537.6

I v

UINAU 9ATIEIU 5:1:4



T erasan_due-4-1-5_20136509_183616_1
=7 Prasan_citro-4-1-5_20130509, )_183516_2
T prasan_otra4-1-5_20130509_183615_3

No Daa

} PN QU415 0130909 1836050 1
2 mm_mwt-s,mlm_imlsj
3 prasan_ctro-4-1-5_20130905_133616,_3

{ 3 o Y
gﬂﬁ 25 YUINBUNIA Tween20: un]uﬂf]i]'i&ﬁﬂﬁ%llﬂit

i _."";’”_'(".'E’_D.ij‘_"ﬂ’ D (50%) (nm) D (36%) (am)

0.202 592.6 223 3987 14994
0.283 60L5 219 3382 1561.5
02 5,2 206 3333 1464.3
0289 5881 T I —
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a-no-;f-—_w ~
i
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=== presan_pep-8-1-1_20130909_162300_1

=== prasan_pep-§-1-1_20130509_162300 2
=== prasan_pep-§-1-1_20130909_162300_3

Zeta Potential (my)

-100.0 0o

._L_.._.!‘.

g.l

SEREI NEN W

No File Name

Repet. No MeasTime pH__Zela Potential (V) _Surface Zeta Patential(rmV) _Mobilty {cm?/Vs) E. Field (v/cm)
. NA

1 prasen_pep-8-1-1_20130909_162300 1  16:23:00 NA 21.87 1.706e-004 -16.41
2 prasan_pep-8-1-1_20130909_162300 2 16:23:00  NA 23.85 NA 1.860e-004 -16,41
3 prasan_pep-8-1-1_20130909_162300 3 16:23:00 NA 23.85 NA 1.860e-004 -16.41

23.19 1.805e-004 -16.41

Average

H T W %’ w a’ay %’ ) @ [
5107 26 AANIBA Tween20: HnTUBNIvon)inlodiu: 1ndu sas1aau 8:1:1

1NaU 9AT1aIU 4:1:5
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=== prasan_pep-7-2-1_20130909_160111_1
== prsan_pep-7-2-1_20130909_160111_2

== prasan_pep-7-2-1_20130909_160111_3

100.0 200.0 300.0 400.0
Zeta I?otenﬂal (mv}
No File Name o Repet. No Meé i’

_No _ Repet. sTime pH Zeta Potenti i ili
1 prasan_pep-7-2-1 20130909_160111 1 16:01:11 NA 2 (:1 3‘2 Siface Zeta Potentigim) Mobilty ) £ Pekd V)
2 prasan_pep-7-2-1.20130909_160111 2 16:01:11 NA 016 ot e e
3 prasan_pep-7-2-1 20130909_160111 3  16:0i:11 NA o'oz :: s e e o
2 oo, 3 : 1 1.241e-007 16.44
9 0.19 1.489¢-006 16.44

A o I Y ? o o2 ¥ v o '
Elh/'l 27 AANYEH1 Tween20: u']llucﬁﬂiliglﬁﬂlﬂﬂlﬂf)illL!Z UINAU BAIINIU 7:2:1

=== prasan_pep-7-1-2_20130909_145952_1
== prasan_pep-7-1-2_20130909_145952 2

=== prasan_pep-7-1-2_20130909_145952 3

4o|o,o -]I;'O,ﬂ -200.0 -100.0 0.0
Zeta Potential (mv)
Mo File Name Repet. No MeasTime pH Zeta Potential (mV) Surface Zeta F mV) Mobility (cm?/Vs) E. Field (W/cm)
1 prasan_pep-7-1-2_20130909_145952 1 14:59:52 NA 9.86 NA 7.661e-005 -16.38
2 prasan_pep-7-1-2_20130909_145952 2 14:59:52  NA 9.18 NA 7.161e-005 -16.38
3 prasan_pep-7-1-2_20130909_145952 3 14:59:52 NA 9.87 NA 7.695¢-005 -16.38
~ Average o 9,64 7.506¢-005 -16.38

Average

A 1w d 9 o oL ¥ < o U
qﬁjlh/] 28 AMFNYEAT Tween20: muuwamzmmﬂﬂgﬂ’é)iuu: HUINAU DATIHIN 7:1:2
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1 CO—
§ i . ) === prasan_pep-6-3-1_20130009_200042_1
H ST_ i - == prsan_pep-6-3-1_20130909_200042_2
i i =we prasan_pep-6-3-1_20130909_200042_3
4 i |
3 T - - -
|
PN S o '
i ! !
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T  S— ;
1 i | |
% | i !
a e — T T
-200.0 -100.0 0.0 100.0 200.0 300.0 400.0
 Zeta Potential (mv)

No File Name ~ Repet. No MeasTime pH _Zeta Polential (mV) Surface Zeta PotentiakmV) Mobility (cma/ve) E. Field (V/em)
1 presan_pep-6-3-1_20130909_200042 1 20:00:42  NA ~1.20 s I‘:’A) M-éﬂse-’:x? - (v{(::;
2 prasan_pep-6-3-1_20130909_200042 2 20:00:42  NA -1.87 NA ~1.455e-005 16.43
3 pﬁiaﬂ_p:p—ﬁ-}l_zolmjﬂ_ﬂml 3 le:w:#?_ NA -0.55 NA -4.325e-006 16.43

-1.21 -9.400e-006 16.43

Average

A " v I Y so‘ @ o’ay g @ o 1
31191 29 MARGYN Tween20: Yuveuszvsnllnlosnu: vinau 8as1aiu 6:3:1

s- ’ — H

) ' === prasan_pep-6-2-2_20130909_193413 1
5_'".‘ - i - == prasan_pep-6-2-2_20130909_193418_2
~= prasan_pep-6-2-2_20130909_193416.3

Intensity

No File Name Repet, No MeasTime pH Zeta Potential (mV) Surface Zeta Potential(mV) Mobil 2
1 prason_pep-6-1-2_20130909 193418 1 19:34:18 MA 017 s :2 ng:ef-::g £ Mwi::':)
2 prasan_pep-6-2-2_20130909_193418 2  19:34:18 NA 0.05 NA 3.960e-007 16.40
.3 prasan_pep-6-2-2 20130909_193418 3 19:34:18 NA 0.11 NA 8.724e-007 16.41
Average 011 8.531e-007 1641

A 1 o Y ? o o2 H @ [ '
3109 30 ARG Tween20: Yiuvewszmenlnloiuu: wnau dasraiu 6:2:2



| === prasan_pep-6-1-3_20130909_185012_1
g 5 Sl . == prasan_pep-6-1-3_20130909_185012 2
i === prasan_pep-6-1-3_20130909_185012_3
a1
!
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|
e R
i
14 3 SRV, SRR G SN
i
" : .o\
4000 3000 -200.0 -100.0 0.0 100.0 2000
Zeta Potential (mV)

MNoFileName  Repet.No MeasTine pH _Zeta Polential (mV) Surface Zeta Potentaiimy) Mobility (cm2/Vs) _E. Field (V/cm)
1 prasan_pep§-1-3_20130509_185012 1 18:50:12  NA 4.40 NA 3.432e-005 -16.36
2 prasan_pep-6-1-3_20130909_185012 2 18:50:12  NA 5.07 NA 3.958e-005 -16.36
3 prasan_pep-6-1-3_20130909_185012 3 18:50:12  Na 5.40 NA 4.207e-005 -16.36

4.96 3.866e-005 -16.36

Average

d' [ =\ ?)’ o e"ay %’ < [ 1
51U 5 MANTFAT Tween20: N UReNTZ e iloiiu: 1hnau das1aIu 6:1:3

=== prasan_pep-54-1_20130909_182646_1
=== prasan_pep-5-4-1_20130909_182646 2
== prasan_pep-5-4-1_20130009_182646_3

-200.0 -100.
Zeta Potential (mv)

No File Name Repet. No MeasTime pH Zeta Potential (mV) Surface Zeta Potential(mV) Mobility (cm2/Vs) E. Field (Vfem)
1 prasan_ pep-5-4-1_20130909_182646 1 18:26:146 NA 4.48 NA 3.496€-005 -16.43
2 prasan_pep-5-4-1_20130909_182646 2 ~ 18:26:46 MA 57 NA 4.451e-005 -16.43
__3 prasan_pep-5-4-1_20130009_182646 3 18:26:46  NA 5.67 NA 4.422e-005 -16.43
Average 5.29 4.123e-005 -16.43

§ [ %’ ] o’ay %’ < 1% 1
317 32 MANITA Tween20: Uniunenszimainledtu: 1ndu dasaiu 5:4:1



=== prasan_pep-5-3-2_20130905_173546_1

F-d
E 5 === prasan_pep-5-3-2_20130909_173546_2
£
= prasan_pep-5-3-2_20130909_173546_3
B
3

i 1

.

1 1) :

) S v ) N

-400.0 -300.0 -200.0 -100.0 0.0 100.0 200.0
Zeta Potential (mV)

No File Nare Repet. No_MeasTime pH  Zeta Potential (mV) Surface Zeta Potential(mV) Mobility (cm?/Vs) E. Field (/cm)
1 prasen_pep-5-32_30130909_173546 1 17:35:46 NA 493 NA 3.834e-005 -16.39
2 prasan_pep-5-3-2_20130909 173546 2 17:35146 NA 4.84 NA 3.776e-005 -16.40
__3 prasan_pep-5-3-2 20130909 173546 3 17:35:146 NA 5.39 NA 4.205¢-005 -16.39
Average 5.05 3.939e-005 -16.39

§ [ %’ [ o’g %’ < o 1
517 33 MANITA Tween20: HTunonszinen)inlosiu: 1ndu das1dIu 5:3:2
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=== prasan_pep-5-1-4_20130909_162517_1

3 ,} == prasan_pep-5-1-4_20130909_162517_2
i e prasan_pep-5-1-4_20130909_162517_3

4000 3000 -200.0 %0 oo
Zeta Potential (mV)

No File Name pH Zeta Potential (mV) Surface Zeta Potenﬁal(;n\l) Mobility (cm2/Vs) E. Field (V/em)
NA

1 prasan_pep-5-1-4_20130509_162517 067 NA 5219e-006 -16.33
2 prasan_pep-5-1-4_20130909_162517 NA 1.34 NA 1.046e-005 -16.33
3 prasan_pep-5-1-4_20130909_162517 NA 0.97 . NA 7.573e-006 -16.33

0.99 7.751e-006 -16.33

Average
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i — prasan_pep_4-5-1_20130909_153707_1
=== prasan_pep_4-5-1_20130909_153707_2
| =e= prasan_pep_4-5-1_20130909_153707_3

0 -

1
1
“F T . jst Aen i
-400.0 3000 -200.0 -100.0 T0.0
Zeta Potential (mV)

No_File Name Repet, No MeasTime pH  Zeta Potential (mV) Surface Zeta F mV) Mobility (cm?/Vs) E. Field (v/em)

T prasan_pep_4-5-1_20130909_153707 1 15:37:07  NA 6.72 NA 5.240e-005 -16.31
2 prasan_pep_4-5-1_20130909_153707 2 15:37:07  NA' 7.03 NA 5.481e-005 -16.31
3 prasan_pep_4-5-1_20130%09_153707 3 1S:37:07 NA 767 A 5978005 1631
Average 7.14 5.566e-005 -16.31
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§ : i == Prasan_citra8-1-1_20130909_210704 2
! | -~ Prasan_cito 8-1-1_20130909_210704.3
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S s WL
-400.0 -300.0 -200.0 -100.0 0.0
Zeta Potential (mV)
No File Name Repet. No MeasTime pH _Zeta Potential (mV) Surface Zeta Pote Field
ntial{mV) Mobili 2 3
1 Prasan_citro 8-1-1_20130909_210704 1 21:07:04 NA 2.02 ( :i) wf&;e{ﬁg : (V-J:m)
2 Prosan_citro 8-1-1_20130909_210704 2  21:07:04 NA 238 NA 1.856e-005 -16:40
3 Prasan_citro8-1-1_20130909_ 210704 3 21:07:04 NA 283 NA 2.206e-005 -16.40
Average 241 1.878e-005 -16.40

1 o Y v '

v b4 1
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-100.0
Zeta Potential (mV)

0.0 100.0

=== prasan_itro-7-2-1_20130909_213420 1
== prsan_ciyo-7-2-1_20130909_213420 2

= prRgaN_Citro-7-2-1_20130909_213420_3

No File Name Repet. No MeasTime

pH_ Zeta Potential (mV) Surface Zeta Potential(my) Mobility (cm?/Vs) E. Field (V/jcm)
NA I

1 prasan_citro-7-2-1_20130509_213420 1 21:34:20  NA 13.48 1.051e-004 16.41
2 prasan_dtro-7-2-1_20130909_213420 2 21:34:20 WA 16.05 NA 1.252e-004 -16.41
3 prasan_citro-7-2-1_20130909_213420 3 21:34:20  NA 15.72 A 1.226e-004 -16.41

) - 15.08 1.176e-004 -16.41

Average
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gﬂ“ﬁ 37 AANYEH1 Tween20: umuﬂamzmﬂm"lﬂ%}: WUINAU DRI IU 7:2:1
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5 o ! === prasan_citro-7-1-2_20130909_220108_1
E i ,’! == prasan_citro-7-1-2_20130909_220108_2
4 I ; — == prasan_citro-7-1-2_20130909_220108_3
i i
3 i
Py I !
i i !
e -t = + —
|
o i . — P— N
; i r o
i i 1 {
R F—— R BN IS SRR |
-400.0 -300.0 -200.0 -100.0 0.0 100.0
Zeta Potential (mV)

No File Name Repet. No MeasTime pH Zeta Potential (mV). Surface Zeta Potential(mV) Mobility (cm?/Vs) E. Field (V/cm)
1 prasan_citro-7-1-2_20130909_220108 1 22:0108 NA 113 - NA 8.79%5e-006 -16.38
2 prasan_citro-7-1-2_20130909 220108 2 22:01:08 NA 1.91 NA 1.4882-005 " -16.38
3 prasan_citro-7-1-2_20130909_220108 3 22:01:08 NA 1.58 NA 1.5442-005 -16.38
Average 1.67 1.304e-005 -16.38
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gﬂﬁ 38 ANANYEA1 Tween20: umummzmﬂm"lﬂ%’: WINAU DAIITIU 7:1:2
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o === prasan_citro-6-3-1_20130909_230128 1
g | ) == prasan_citro-6-3-1_20130909_230128_2

— nnu{cMB-LﬁDlMEJ 018 3

-100.0
Zeta Potential {mV)

No File Nome Repet. No MeasTime pH _Zeta Potential (mV) Surface Zela Potential{mV) Mobillty (cm/Vs) E. Field (V/cm)
1 prasan_citro-6-3-1_20130909_230128 1 23:01:28 NA 354 NA 2.763e-005 -16.40
2 prasan_gitro-6-3-1_20130909_230128 2 23:01:28 NA 3.68 HA 2.872e-005 -16.39
3 prasan_citro-6-3-1_20130909_230128 3 23:01:28  NA 3.76 NA 2.931e-005 ~16.39
Average 3.66 2.855e-005 -16.39
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- === prasan_citro 6-2-2_20130909_144300_2
5
g i == prasan_citro6-2-2_20130909_144300_3
4 == prasan_citro_6-2-2_20130909_145930_2
3
2
i
1
0 L 4
|
-400.0 -300.0 -200.0 -100.0 0.0 100.0 200.0 300.0 400.0
Zeta Potential (mV)

No File Name Repet. No MeasTime pH Zeta Potential (mV) Surface Zeta Potential(mV) Mobility (cm?/Vs) E. Field (V,.-‘cm)
T prasan_citro 6-2-2_20130009_144300 2 14:43:00 NA 0.5 NA 4.614e-006 16.38
2 prasan_citro 6-2-2_20130909_144300 3  14:43:00 NA 0.41 NA 3.217e-006 16.38
3 prasan_citra_6-2-2_20130909_145030 2  14:59:30 NA 042 A 3.275¢-006 1635
Average 0.47 3.702e-006 547
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i H === prasan_citro-6-1-3_20130910_001031_1
5 T . -

E i == prasan_citro-6-1-3_20130910_001031_2
4 f ~ prasan_citro-6-1-3_20130910_001031.3
L
2
L Y

k H
k I
0 1
| |
-100.0 0.0 100.0 200.0 300.0 4000
Zeta Potential (mV)

No File Name Repet, No_MeasTime pH _Zeta Potential (mV) Surface Zeta Potential(mV)_Mobility (cm?/Vs) E. Field (Vfem)
T prasan_citro-6-1-3_20130910_001031 1 00:10:31 NA 229 NA 1.7902-005 16.38
2 prasan_ciro-6-1-3_20130910_.001031 2 00:10:31  NA 2,00 NA -1.558e-005 1637
3 prasan_clro-6-1-3 20130910 001031 3 00:10:31 _NA 2.03 . NA -1.589¢-005 16.37

-2.11 -1.644e-005 16.37

Average
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-100.0 0.0 100.0 200.0 300.0 400.0
Zeta Potential (mV)

No File Name Repet. No MeasTime pH Zeta Potential (mV) Surface Zeta Potential{mV) Mobility (cm2/Vs) E. Field
1 prasan_Ciro_5-4-1_20130909_162743 1 16:27:43 NA 0.20 ; L I‘:A) utvfsmf-:oz - M;:ra)
2 prasan_Citro_5-4-1_20130909_162743 2 16:27:43 NA 0.12 NA -9.044e-007 16.43
3 prasan_Otro_S-4-1 20130909_162743 3 16:27:43 NA 0.22 Na -1.709¢-006 1643
Average -0.05 -3.599e-007 16.43
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59 i == prasan_citro-5-3-2_20130909_172042,1
E PR S SR e i ~= prasan_citro-5-3-2_20130909_172042.2
7+ =w= prasan_citro-5-3-2_20130909_172042_3
i
s T
5 5 i
: |
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H
3 T
24
o
]
S — . .
-400.0 -300.0 -100.0
Zeta Potential (mV)

No File Name Repet. No MeasTime pH Zeta Potential (mV) Surface Zeta Potential(mV) Mobility (cm?/Vs) E. Field (Vfem)
1 presan_cibro-5-3-2_20130909_172042 1 17:20:42 NA 330 HA 2.576e-005 1639
2 prasan_citro-5-3-2_20130909_172042 2 17:20:42 NA 3.08 NA 2.401e-005 -16.39
3 presan_citro-5-3-2_20130009_172042 3 17:2042 NA ERY] NA 2.435-005 -16.39
Average 3.17 2.471e-005 -16.39
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00 1006 2000 300.0 4000
Zeta Potential {mV)

] (2 [ 1

=== prasan_citro_5-2-3_20130909_181435_t
=== prasan_titro_5-2-3_20130509_181435_2
=== prasan_cito_5-2-3_20130909_181435_3

No File Name Repet. No MeasTime pH  Zeta Potential (mV) Surface Zeta mV) Mobility cm?/Vs) E. Field (V/em)
1 prasan_citro_5-2-3_20130909_181435 1 18:14:35  NA -1.59 . N“g ”tv-ltg:'le-ngg . F'ed'w}:?“ﬂ?
2 prasan_citro_5-2-3_20130909_181435 2 18:14:35 NA -1.20 LY -9.394e-006 I6:3'8
3 prasan_citro_5-2-3_20130909_181435 3 18:14:35  NA -1.47 NA -1.146e-005 16.38
Average -1.42 -1.109e-005 16.38
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Zeta Potential (mV)

=== prasan_citro_5-1-4_20130909_184318_1
=== prasan_citro_5-1-4_20130909_184318 2
= prasan_citro_5-14_20130809_184318,3

No File Name

Repet. No MeasTime pH Zeta Potential
NA

(mV) Surface Zeta Potential(mv)_Mobility (cm2/Vs) E. Field (V/cm)

1 prasan_oira_S-1-4_20130909_{84318 1  18:43:18 7.16 NA -5.588¢-005 16.35

2 prasan_citro_5-1-4_20130909_184318 2 1B:43:18 NA .37 NA -4.964¢-005 1635

3 presen_citro_S-1-4_20130909_184318 3 18:43:18 NA -7.03 NA -5.480e-005 16.35

Average -6.85 -5.344e-005 16.35
£ v o '
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. i === prasan_titro_4-1-5_20130909_202520_1
E | === pRsan_citro_4-1-5_20130909_202520_2
42 i 7J i i === prasan_citro_4-1-5_20130909_202520_3
i { |
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i e ‘
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| SRRSSET (e e o SUN FERSI— |
-400.0 -300.0 -200.0 -100.0 100.0 .0
Zeta Potential {mV)

_No_File Name Repet. No MeasTime pH _Zeta Potential (mV) Surface Zeta Potential{mV) Mability (cm?/Vs) E. Field (V/cm)
1 prasan_citro_4-1-5_20130905_202520 1 20:25:20 NA 16.46 NA 1.284e-004 -16.32
2 prasan_citro_4-1-5_20130909_202520 2 20:25:20  NA 15.83 NA 1.235e-004 -16.32
3 prasan_ditro_4-1-5_20130909_202520 3 20:25:20 NA 17.02 NA 1.327e-004 -16.32
Average 16.44 1.282-004 1632
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SPF-290 Graph Report ?

Date: 26/11/2561 Substrate: Sample Name: pa-pepd-1-1-01
Time: 13:14:48 Sample Prep. Setup Filename: PMMA3 par
Operator: numsiang Num. of Scans: 6 Data Filename: pa-peps-1-1-01.spf
Wavelength Range: 290 to 400 Num. of Ref. 1 Solar Filename:  sp40n20z.shr
Measurement Standard: US FDA Wavelength Step: 5 nm Erythema Filenameerythema.ahr
Value STDV
P: te Val
SPF: 845 61 arameter vale
. STDV: Classical
UVA/UVE ratio: 0.837 0
X X Exduded Runs/Scans:
Boots Star Rating (2004): 4 Superior ) .
. ) Operating Mode: Standard
UVA I/UV Ratio: 0.85 High
Assay STDV: N/A
Max %T COV: 40.08 .
o Assay Skip Ref: N/A
Critical Wavelength: 377.8 0 i
Time-Based Mode: N/A
Curve Area: sads - 232 Time-Based Delay: NA
UVA PF: 742 577 o
Erythema UVA PF: 713 4.09
Value STDV
UPF: N/A N/A
UV-A Trans: N/A N/A
UV-B Trans: N/A N/A
YUV-A Block: N/A NA
%UV-B Block: N/A N/A
35 35
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28 28
24.5 24.5
21 21 — Scani
e Scan2
17.5 17.5 — Scan3
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14 14
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0 1 : 1 ! 1 : 1 1] ! : 1] 20
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SPF-290 Graph Report ?

Date: 26/11/2561 Substrate: Sample Name: pa-pep5-4-1-01
Time: 13:10:52 Sample Prep. Setup Filename: PMMA3 par
Operator: numsiang Num. of Scans: 6 Data Filename: pa-pep5-4-1-01.spf
Wavelength Range: 290 to 400 Num. of Ref. 1 Solar Filename:  sp40n20z.shr
Measurement Standard: US FDA Wavelength Step: 5 nm Erythema Filenameerythema.ahr
Value STDV
SPF: 64 353 STDV:Pammemr aassi:l“ue
UVA/UVE ratio: 0.814 0.01 Exduded Runs/Scans:
Boots Star Rating (2004): 4 Superior ) .
R X Operating Mode: Standard
UVA I/UV Ratio: 0.85 High Assay STOV: NA
Max %T COV: 405 . )
Critical Wavelength: 3778 022 Assay Skip Ref: NA
Curve Area: 733 19.29 Time-Based Mode: N/A
UVA PF: 5.25 281 Time-Based Delay: NA
Erythema UVA PF: 5.52 25
Value STDV
UPF: N/A MNA
UV-A Trans: /A N/A
UV-B Trans: N/A N/A
%UV-A Block: NA N/A
%UV-B Block: N/A N/A
18 18
| | | |
16.2 | 16.2
l Ny I |
144 + -‘-— _| . - g . ‘ + 14.4
12.6 — ' ' 12.6
. |
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w— Scan2
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SPF-290 Graph Report ?

Date: 26/11/2561 Substrate: Sample Name: pa-pep5-2-3-25
Time: 13:.07:34 Sample Prep. Setup Filename: PMMA3 par
Operator: numsiang Num. of Scans: 6 Data Filename: pa-pep5-2-3-25.spf
Wavelength Range: 290 to 400 Num. of Ref. 1 Solar Filename:  sp40n20z.shr
Measurement Standard: US FDA Wavelength Step: 5 nm Erythema Filenameerythema.ahr
Value STDV
P
SPF: 1047 622 arameter Value
i STDV: Classical

UVA/UVB ratio: 0.832 0.01 Exdluded Runs/Scans:
Boots Star Rating (2004): 4 Superior Operating Mode: i Standard
UVA I/UV Ratio: 0.86 High ng Hoce:

Assay STDV: N/A
Max %T COV: 58.73 Assay Skio Ref: NA
Critical Wavelength: 3785  0.16 ady SKip Ral:

Time-Based Mode: NA
Curve Area: 92.98 26 Time-Based Delay: NA
UVA PF: 8.51 477 ¥
Erythema UVA PF: 8.62 4.34

Value STDV

UPF: N/A NA
UV-A Trans: N/A N/A
UV-B Trans: N/A N/A
Y%UV-A Block: N/A N/A
%UV-B Block: N/A N/A

25 25
225 225
20 20
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e Scan2
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MPF

SPF-290 Graph Report
Date: 26/11/2561 Substrate:
Time: 13:01:09 Sample Prep.
Operator: numsiang Num. of Scans:
Wavelength Range: 290 to 400 Num. of Ref.

Measurement Standard: US FDA

Value STDV

6
1

Wavelength Step: 5 nm

Sample Name:

Setup Filename:

Data Filename:

Solar Filename:

pa-crito8-1-1-01
PMMA3 par
pa-crito8-1-1-01.spf
sp40n20z.shr
Erythema Filenameerythema.ahr

P tel Vall
SPF: 085 484 arameter vale
. STDV: Classical
UVA/UVB ratio: 0.849 0.01 Exduded Runs/Scans:
Boots Star Rating (2004): 4 Superior i - :
. ) Operating Mode: Standard
UVA I/UV Ratio: 0.86 High
Assay STDV: N/A
Max %T COV: 5546 .
. Assay Skip Ref: NA
Critical Wavelength: 378 022 i
Time-Based Mode: N/A
Curve Area: 94.04 20.76 Time-Based Delay: WA
UVA PF: 872 449 o
Erythema UVA PF: 84 3.36
Value STDV
UPF: N/A NA
UV-A Trans: N/A N/A
UV-B Trans: N/A N/A
YUV-A Block: N/A NA
%UV-B Block: N/A N/A
30 30
P
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SPF-290 Graph Report
Date: 26/11/2561 Substrate:
Time: 13:04:42 Sample Prep.
Operator: numsiang Num. of Scans:
Wavelength Range: 290 to 400 Num. of Ref.
Measurement Standard: US FDA Wavelength Step: 5 nm
Value STDV

SPF: 4.58 0.64
UVA/UVE ratio: 0.833 0.01
Boots Star Rating (2004): 4 Superior
UVA I/UV Ratio: 0.86 High
Max %T COV: 16.35
Critical Wavelength: 378 0
Curve Area: 64.05 6.09
UVA PF: 39N 05
Erythema UVA PF: 4.29 053

UPF:

UV-A Trans:

UV-B Trans:

YUV-A Block:

%UV-B Block:

6.3

5.6

4.9

4.2

3.5

21

1.4

0.7

U

Sample Name: pa-crito6-3-1-01
Seftup Filename:  PMMA3 par

Data Filename: pa-crito6-3-1-01.spf
Solar Filename:  sp40n20z.shr
Erythema Filenameerythema.ahr

Parameter Value
STDV: Classical
Exduded Runs/Scans:

Operating Mode: Standard
Assay STDV: N/A
Assay Skip Ref: NA
Time-Based Mode: N/A
Time-Based Delay: NA

Value STDV

N/A MA

N/A N/A

N/A N/A

N/A MNA

N/A N/A
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4.9
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SPF-290 Graph Report ?
Date: 26/11/2561 Substrate: Sample Name: crita4-1-5-0125
Time: 12:53:53 Sample Prep. Setup Filename: PMMA3 . par
Operator: numsiang Num. of Scans: 6 Data Filename: pa-critod-1-5-0125.spf
Wavelength Range: 290 to 400 Num. of Ref. 1 Solar Filename:  sp40n20z.shr
Measurement Standard: US FDA Wavelength Step: 5 nm Erythema Filenameerythema.ahr
Value STDV
SPF: 6.1 1.28 STDV_Pmmemr aassi:j'"e
UVA/UVE ratio: 0.801 0.01 Exdut:!ed Runs/Scans:
Boots Star Rating (2004): 3 Good . K ’
. . Operating Mode: Standard
UVA I/UV Ratio: 0.85 High Assay STOV: NA
Max %T COV: 2327 ys o
. Assay Skip Ref: NA
Critical Wavelength: 378.3 042
Time-Based Mode: NA
Curve Area: 743 9.55 Time d Delay: WA
UVA PF: 484 0.97 Based Delay:
Erythema UVA PF: 5.37 1.04
Value STDV
UPF: N/A NA
UV-A Trans: N/A NA
UV-B Trans: N/A N/A
Y%UV-A Block: N/A NA
%UV-B Block: WA NA
9 9
8.1 8.1
T.2 + 7.2
6.3 6.3
54 54 — Scani
'S = Scan2
E 4.5 - 1 —
Scand
3.6 3.6
= Scan5
2.7 - gy = vemb
== Avg MPF
1.8 1.8
0.9 V7 0.9
0 | 0
glelgleleleielnlelnleleisTelglglelulslnlslnls
ST 2RSS 8 EBSI E 88 "R &H5B38 88
Wavelength
Equipment: Optometrics SPF-290S Analyzer
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