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Abstract

Ultraviolet (UV) ray is a causative agent of sunburn, photoaging, and eventually skin cancer.
Sunscreen was used for protection the harmful from a UV. Chemical sunscreen can stimulate an allergic
reaction. Physical sunscreen was less stimulated an allergic reaction. Plant was interesting for apply to a
component of physical sunscreen. Centella asiatica is a herbaceous, perennial plant in the flowering plant
family Apiaceae. Madecassoside is an active ingredient form Centella asiatica extract, has an anti-redness
and anti-scaling effect, reduced an effect on inflammation, and stimulated the production of collagen. The
objective of this experimental research is to develop a water in oil emulsion physical sunscreen formula with
1% w/w Madecassoside. The UV protection efficiency and physical, chemical, biological stability ~were
studied after storing in real conditions for 6 months. The study results showed three formulas with a good
appearance., There were broad spectrum sunscreen protection, with critical wavelength 372.8+0.27,
375.5+0.34 and 377.5+0.46, respectively and have a good level UV-A protection with boots star rating
3 (good), UVAT 7 UV ratio 0.73 (high). An efficacy of UV-B protection was more than 93.3% (SPF>15).
SPF were show 16.5+1.3, 23.4+1.1, 42.19+1.7, respectively. The first formula has a significant increased
density (p<0.05), The second formula has a significant higher pH than the limited range between 4.0-6.5.
The chemical stability of Madecassoside by HPLC revealed an increased stationarity in the first formula, a
decreased constancy in the second formula (p<0.5), and did not significant different stability in the third
formula (p>0.5). There shown a significant biological stability with microbe tested in all three formulas. In
conclusion, the third formula physical sunscreen with Centella asiatica extract, is a good effective against UV-A
and UV-B rays and an unchanged physical chemical and biological stability in a real-conditions for 6 months.,

This formula is an appropriate for applied in a physical sunscreen in the future.
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Wasnhuaz liwunadadeaiguuse®” Tull a.a.
2017 AMs@EnwUseuieulseansuavasenii
PHaEsENaLIUN 3% NUAIN silver sulfadiazine 1%
slwﬁ'ﬂm partial-thickness urn wound 75 918 WU
gNYNATIUNNUSLENSHANSEFNIULHAANIIBIATH

silver sulfadiazine logliwunaznadeafiquuse®?
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{hun (Centella asiatica (L.)Urb) Tasesashamataiiuas Centelloids 4 %iia A

diengulwsludnemanuiand’ wuinniigaluthun

Py S Fow s A o
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J09nus9d UV latNeawauamuadliziiien
SINDINEISENAUIUN Madecassoside 1% w/w

Hedenmninngnimedudnlsznauday
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MIAnHILUY experimental research Iuﬂ%ﬁl
lavhmswanngasisuaiunuuaalilandanne
Water in Oil (w/0) emulsion Ltazﬁmﬁanqméﬁu
fifilandudnuasd 3 3y thinwdamivas 2 U
M3uan YSinaiuas 1,500 N3N U3y 50 N3N
Tumzuzussgaiiadenny dugnaiagnedditnsey
'g'uas 3 %‘LA al’ﬁmﬁlmﬂﬁﬁ’m“ﬁﬁﬁﬁl Madecassoside,
Titanium Dioxide 15 nm, Zinc Oxide 35 nm,
Cyclopentasiloxane, Ethylhexylglycerin, Iron Oxides,
Methyl Methacrylate Cross polymer, Silica,
Dimethicone, Sodium Hyaluronate, Pisum Sativum
Extract, Magnesium Sulfate, Citric Acid, Pentaerythrityl
Distearate, dl-alpha tocopherol, Rosa Damascena

Flower Water, Sterile water
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mmsUseiliudszansmwlumsilasnused
UV #0113881708U 290-400 nm Tagdinia
WU Judns (SPF in vitro) Mea3naaalng
TWlafiwas SPF sunscreen analyzer (Solar Light SPF-
290AS analyzer) Toglaidasldmaaiiasluduiiaas
Fusiarused uv Tasunannmsilestuitadums
Wisuau®® finsusziliudszdnsainlu
mstleafuded uv dail

1. mstasiuiidrnninesaungu UV-A
oz UV-B (broad spectrum) é’aﬂmmmﬂnﬂguﬁ
ﬁﬁuﬁiﬁnmﬂ@@%’uuauﬂu 90% YDININNA
(Critical Wavelength: CW) #1 US FDA fhuuae
CW>370 nm faullu Boots Star Rating System
mminﬂaqﬁ'umat'ﬁmiaﬁmﬁ'ﬂﬁmﬂ‘ﬁ'qm

2. mstlaeiuded Uv-a lassndalad
wasTaiduana dmdunsanurlunsed
¥ msusziiudiildlulsemndlng @a Boots Star
Rating System (az@1 UVA 1/UV ratio (m'iwﬁ' 1)

M990 1 MsUszdiulseanSmnwraandn it aeanused UV-A

madaziding AILFNT UV-A/UV-B ratic  Uszandmwlunisilasnussd

UVA

Boots Star Rating System * 20-40 Minimum

* k 41-60 Modurate
* % %k 61-80 Good

* % %k 81-90 Superior
% %k %k Kk 91-100 Ultra
0.20-0.39 Low

UVA 17UV Ratio 0.40-0.69 Medium
0.70-0.95 High

>0.95 Highest

3. msUszdiudsednsmwlumsiloenused
UV-B 14 Sun Protection Factor (SPF) Muaa1n
a”mwzhuisvnfwﬂ%mm’?@ﬁﬁﬁaﬂﬁqmﬁﬁﬂﬁ'ﬁmﬁq
(HAIMITDULON (Minimal Erythemal Dose: MED)

M990 2 Msusziliuseaumsilasnussd UV-B auan SPR

SENINAINMNI AU U 9N ULEIUAA (protected
skin) gunuinlaleat/aenuuaanaa (unprotected
skin) (M99 2)

@1 SPF Sagaznmsilasnussd UV-B @1 SPF Sagaznsilasnusid UV-B
2 50.0 20 50.0
4 75.0 30 75.0
8 87.5 45 87.5
15 93.3 50 93.3
20 95.0 50+ 95.0

MIUIHUANINAITNINYDIAIIU (Stability test)

MNSUTLAUANNANFTNINYDIGITUAT Y
fuuaafiidunanasaiathuninamngy 3 d3u
Togfnsn luuuuanzMsUSAIENAZTRUDNIUNNG
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mqmﬂ%mu (shelf test) ¥MsUseLiumIngg
AsuAULaaIUIN 2 JunsudaluwazdIsu
USinauguas 1,500 NN USTINBULBUALHEINY
20 50 n3u Tosgudndade 3 Fudajumanan
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6 oy Tasdnmanuasamuly 3 du dail

1. ANNAEMWEIUMEMN FAnnaaEnla
MIMEAN #0 § NaY SnuatiiaATy AN
wazANNuUnIA-aa

2. ANUAIEMNAIULAN ANEIAIBNIS
JinedUSinamsafn Madecassoside lu3udi
ﬁ'@umﬁu 1 eh) High Performance Liquid Chroma-
tography (HPLC) l#¥@aaui Phenomenex C18,
250x4.60 mm, 5 microns, serial no.228396-9,
Mobile phase (HPLC grade): Gradient, Acetonitrile:
H20, EUsINasUaTsaTIMsluansd : 5 ML, 0.65
ml/min, qmwgﬁ 35°C, Detector and wave number:
D2 (UV), 205 nm lagldaragreUSuim 10
TuTasans o e §Udnns Astra Solutions Co., Ltd.
Thai-French Innovation Institute (8" FL.), King
Mongkut’s University of Technology North Bangkok
wazU3u1ee Madecassoside ﬁ'am’mmmgmﬁ
85.00-118.00% Labeled amount @NUszn e
NIENTNETIUFY (aﬁuﬁl 14) W.¢. 2536 L"?"aq
frvuaLnasAIAaIaLeasurasasd ety
PEERCACEY

3. ANNAYTNNAIUTIMN FNEIAIWY
mmaaé’humumsm’%mLauimwaQLﬁvaﬁga%wwaqﬁw%'u
T0gaNnTIAAUMNNNFUNITINNITINNTTIU BN
152-2555 WiAanalsa 4 #ila ULAzUNIUTINGDI
wueilde fad wazs Mwsaivlalasgldonme
(Total aerobic plate count) Iﬂﬂﬁaﬁﬂﬁﬁaﬂﬁﬁlﬁ,

1195374 ISO (International Organization for Stan-
dardization) MSWIULNUTNIATFIUG BN LU WULED
nals@ 4 %0 wazdl Total acrobic plate count hil,ﬁu
1,000 lalafiaansy (cfu/g)

a Y v a 4 v

’JLﬂ'i’]::‘Vi‘ZlE]Qaﬂ'.]tl‘[ﬂ'ittﬂiNﬂaNW’JL(ﬂai 1%
FOPITIWTTUN DU NHULINMEMWUBIHRNN A

a N o Y aa . ™

AMMNNINAUNIE wazlHadd paired t-test 1U3au
WauaadsnuruILdy ands pH Amde
USanaudsanaiun Madecassoside WU LAY
NedtadAyNadadlaa p-value<0.05 UazAMY
N55NNISA3YFITNMNSINY Fo1UUNEUSEaNIFe
FraWansantiaiud 14 SuNey 2563 WuN M3
a v -:2' < = v a va
Watidumsdnmluiasl jUams

=
WNAaNIFANTH
MsWagasisuaiuiuuaalunsil
Bonldaw1za s N ULEILAALUUNIENIN
.:’ =1 va o =1 Yy [ Y oo
miananUiuansfivuas Jastuuaauaalaniud
9 Visible light, UV-A waz UV-B U Titanium
Dioxide (TiO), Zinc Oxide (ZnO) Wueu answanil
= 1] = Vv v 1 <~ 1
fiaymevinalug geduldise Lissmedssde
a £ v .:4' v e a &
RV e L amMua a0 Llusssume 3adan
Y a -:I'a:l < ‘:! = =3 v '
Fstianfiaymezinadn Jilanufivuanipeas we
goaduuaalatdudn uasdsasligadudgiomis
k4 o 4 \ Ad' 1] = a L E4
uaznndadnam pH nlsiszmeaidaeiiani wazls
ANNAIATBNEIUUIZNDUINAYUAA pH 28965U
Tvagsening 4.00-6.50 lagasisunsnnuuaaniia
Water-in-Oil (w/0) emulsion NduUsenaunanLzn

[ Y & o (4 13 o W o
muladuiiadennu $10u 3 35U (5199 3)
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P o Y v o A v &
$131N 3 Master formula ﬂ'liUﬂ%‘NﬂULLﬁﬂLLUUﬂ'IEIﬂWWNaNﬁWiaﬂﬂU')UﬂﬂlﬂW@Nu'ﬂlu

aeu drudsznau dadiia pH  édudi 1 dduiie  éndudi 3
1 Madecassoside (Centella Asiatica Extract) 4.00-6.50 1 1
2 Titanium Dioxide 15 nm - 10 10 25
3 Zinc Oxide 35 nm - 10 10 15
4 Methyl Methacrylate Cross Polymer - - 3 4
5 Cyclopentasiloxane (Low-Odor Cyclomethicone) - 15 15 17
6 Ethylhexylglycerin 4.00-9.00 1 1 1
7 Iron Oxides - 1 0.5 1
8 Citric acid - - - 0.1
9 Silica - 2 2 -
10 Dimethicone - - - 3
11 Magnesium sulfate - 1 1 1
12 4D Hyaluronic Acid 3.00-9.00 - 10 15
13 Avocado Oil (Refined) - 3 1
14 Pisum Sativum Extract 3.00-7.00 - 5 5
15 dl-alpha tocopherol - - - 0.1
16 Rose Water - - - 32.25
17 Sterile Water add to 100 g - 56 45.5 -

UsEANSNMWUAIAISUASHNULAAUUN SN WE TN
#158N0UIUN
% =~ vV o Y lﬂ'
NNNMINTINIANTQANAUTITAIBLATEN
SPFsunsmeenanﬂyzerﬁiﬁh?ﬂuﬂﬂlﬂﬁuﬂaﬁ%ﬁaIJV
290-400 W lunes luasniuuaagasdsun 1
MU 2 uaz3uN 3 Wu di@ Critical Wavelength

(cw) (Ju 372.8+0.27, 375.5+0.34 W@z
377.5+0.46 muaau Uaenusad Uv-A luszaud
@ Boots Star Rating % % % {Jaanu33d UV-B e
@ SPF (/NU 16.5 (+1.3), 23.4 (+1.1) 18z 42.19
(+1.7) MUEIFU (N7 4)

M5199 4 wamIaUseansmwlumsilesnussd UV 2eeisuasunuuan

Usgdindawlunsilaany Requirement M3uii 1 MU 2 M3uf 3
Critical Wavelength >370 (broad spectrum) 372.8+0.27 375.5+0.34 377.5£0.46
UV-A: UV-A/UV-B ratio 69.10+0.05 69.34+0.12 69.71+0.08

= Boots Star Rating (1-5) * %k * * %k * % %

: UVA 17UV Ratio 0.73 High 0.73 High 0.75 High
UV-B: SPF 16.5 (+1.3) 23.4 (£1.1) 42.19 (+1.7)

AMNAITNINYDIMIIUAINNUUAAULUUNIEAIN
WHANFIIFNAUIUN

ANUANTFAINAIUMNENIN SNEHUENI
MEMN ANUWNUUUVBIATNAULAN 3 FaTaIFU
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JEEznAIAAY o aungiivaning (30.5+2.1°C)

AnwME ‘ . .
MIENN Requirement . MU 1 . . A3un 14. . @13ui 1 )
0 Liau 6 Lhau 0 tiau 6 Lhau 0 Liau 6 Liau
a Beige Beige Beige Beige Beige Beige Beige
nau NAUAINIUG-WEN  NAUASNIUE NAUASNIUE nauedaue  nauitu na‘qumu nz‘“i'uqvim‘u
Faaduy Taiuena Tiuendu  Tiuendu  Diusedu  Tiuendu  laiuendu Taiuenar
ANNTIU 1 2 1 1 3 3
1 (wan)-4 (du) (wa) By, ndeenn)  (wan) (wa) (3, naede) (B, naede)
AnagaEu 1 1 2 2 3 3
1 (Wh)-4 (Wum)  (wisann)  (uisann) (W#H9) (Uh9) (zfu%"u) (ﬁu%u)
AMUIBN 0 0 0 0 0 0

1 () 7 0 (Wiznen) (Lnen) (ldnen) (binmen) (linnmen) (ivnen)  (liwnen)

M13799 6 MANUNUILUY (density) BNEISUAINNULAANFNENTTNAUIUN Madecassoside

AIAIINRUILUY SEEZNNIANY B
Density (g/cm3) aungivianiné (30.5£2.1°C) t p-value*
fsui 0 tiau 6 Lhau
1 0.76 (+0.00) 0.84 (+0.00) -17.52 0.000
2 0.77 (+0.00) 0.77 (£0.00) -1.58 0.175
3 0.78 (+0.00) 0.78 (£0.01) 2.24 0.076

*p-value<0.05

TN 6 andivhilledafuiiguvnli d5ud pH ladnduadiiteddyneadd
WaaUnd (30.5+2.1°C) W1 6 Lo AINALLANTAS  (p>0.05) Taagascniud 2 fieh pH ganhgiidiia
fsud 1 ﬁmmwmLtﬂuLﬁuﬁuaiiNﬁﬁ'ﬂﬁﬁﬁ'agmq (N5WH 7)
d06 (p<0.05) WazNNMIANENE pH WU 3 gns

M3197 7 @ pH 29ATNAULAAKFNETINATIUN Madecassoside

pH SEEZNNIAAY B
MU Requirement qmwga‘iﬁmﬂna (30.5+2.1°C) t p-value*
0 Lhay 6 Lhay
1 4.00-6.50 6.29 (+0.00) 6.32 (+0.01) -0.71 0.508
2 4.00-6.50  8.18 (+0.02) 8.22 (+0.08) -0.14 0.895
3 4.00-6.50  5.81 (+0.02) 5.87 (+0.03) -0.47 0.658

*p-value<0.05

AMUAIENIWAIULAT 1NNITILATIZH  2BUNWAIFNTIOUZEY (High Performance Liquid
USuauarsafatiun Madecassoside Miily  Chromatography: HPLC) wuh tianasauanunily
drudsznaudanresisuadunuuaaluanudy  1dunse (linearity) TogldasunnsgIu Madecasso-
U 1% w/w lugasisu medslasinlons il cide-80 HANuTuTu 600, 800, 1,200, 2,400 UaE
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5,000 ppm. la8d MeOH (HPLC grade) tudvh
BLaNE LN LYL@ Calibration curve launmanlse

a 4

ANSaNaNNUS (Correlation coefficient: r) HAyAY

12000

10000

8000

2 6000 y=1.9678x-7.6488
E s R?=0.9991
g 4000
2000 et
*
0
0 1000 2000 3000 4000 5000 6000

Concentration (ppm)

2NN 1 Calibration curve of Madecassocide-80

MFIANLRUSI 5N ATIUN Madecas-
soside 1% w/w lugnsi3uaieis HPLC 289a3u
AULAALUUNEMNANHUITUNY 3 GISU Lang

f1a8N chromatograms LagLLFEANNANT FaIEA

Time {min)

Time {min)

0.9991 uaealumwi 1 uaz Chromatograms 28N
§17010937U Madecassocide-80 uaaalumwg 2

Madecassoside-80 STD

7.89

Time (min)

AN{ 2 Elution chromatograms of Standard Solution

4,884 ppm Madecassocide

USuauasanatnun Madecassoside ANISAIUIN %
Labeled amount JUMNWH 3 W@z NN 8 MNAIGU
M9l

240301 sample

Time (min)

AW 3 Elution chromatogram of Madecassocide-80 sample set 1, set 2, set 3

M319N 8 MRdLUTINA Madecassoside TugnsdFuasniuuLanNNMIIATEIMIETE HPLC

SEHzATMDY o

@5U  USHo Madecassoside  Requirement qmwgﬁﬁ’mﬂna (30.5%£2.1°C) t p-value*
0 Lhau 6 Lhau

1 - Usmm () 1.00 0.86 (+0.01) 1.40 (+0.00) -33.83 0.000
- % Labeled amount 85.00-118.00 85.50 (+8.30) 140.33 (+2.67)

2 - s (2) 1.00 0.88 (+0.00) 0.82 (+0.00) 5.48 0.003
- % Labeled amount 85.00-118.00 87.67 (+5.07) 81.67 (+10.67)

3 - USmm () 1.00 0.97 (+0.01) 0.96 (+0.01) 1.941 0.110
- % Labeled amount 85.00-118.00 97.00 (+0.80) 95.83 (+0.57)

*p-value<0.05
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< A ] o @ a
LVI“L&I(?’I'J’]LNE]QG]LﬂUﬂ’iNﬂuLLﬂﬂiuﬂﬂTwﬁ)'ﬂ
-

Nanig

3 YU

1va9Und (30.5+2.1°C) 5282a) 6 LAY

o @ o < o W = Ao (a .
gn56n3Uh 3 (WumsueeInNUINIM Madecassoside

o

Tdehenuadralitiaddmeada (p>0.05)

anaasammeuzinw daanadaralsa 4 oiia
WazNUTINTBIUATISE B8 wazn Nwsaiula
Tagld21m@ (Total aerobic plate count) WU AN
AUULAANNTUNTHAAEIUNUTAINAITNINAIY
Frmw (5197 9)

M39H 9 WAMIANNMUTINN FAINTUATNAUUAANTNANTINATIUN Madecassoside

MINAFaUAIUTININ U STz o aaumgiiviaalnd (30.5£2.1°C)
(USP 43 Chapter 61, 62)  Requirement 113 AU 1 ATUn 2 AU 3
WM O Lhau 6 thau O Al 6 tHau O Lhau 6 Lhau
Total Aerobic Bacteria Plate A <10 <10 <10 <10 <10 <10
Count <1,000 CFU/g B <10 <10 <10 <10 <10 <10
Total Yeast & Mold Count A <10 <10 <10 <10 <10 <10
B <10 <10 <10 <10 <10 <10
Staphylococcus aureus/1g Absent A Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Pseudomonas aeruginosa/1g Absent Absent  Absent  Absent Absent ~ Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Candida albicans/1g Absent Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Clostridium spp./2g Absent Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
2 3 = a a
AU k8 Boots Star Rating System tazHUszaNsmMW

= 3 24’ < Y o W =
m’sﬂnwﬂumqumulmwgmmsumu
AULAALUUMLMNHFNFISFNATIUN Madecassoside
do 2 c o & avd o A ) )
AWNTY 3 MsunY Ivilaasuyiia Water-in-Oil
. o o [~ & = [ ] &
(w/0) emulsion M ciuiiatdernulyuenyy
Wa ey Useansmwmsilaanusad UV aana
o I

3 gmmsummsmmmamnuJu broad spectrum
sunscreen LHa9INAA critical wavelength>370 M
kd I3 = = a Y L v o
29MUUAYDY US FDA HUszandmwidaenused
UV-A luszaud iialsziiiues UVA 1/UV ratio

U89nus9d UV-B lapdaiieanadvisuuaaunanly
Usznalnadat asnulaninniiseeas 93.3
(SPF>15) laggasésun 3 HaA1 SPF gudn @o
d' a k4 L Yy

42.19+1.7 udsiiawnsantayaszaunsunias
DIFITNULAANAT SPF IuLLNuQﬁﬁ 1 dHUN
= W lﬂ'd 1 YV . v o k4

ASNNULAANH A SPF 30 1a9n U598 UV-B 1o 97%
Tusauenan SPF annn 50 taanula 98% e
[ = < v =3 =1 o Vv 1 v

nuswdnidas Felaianudndudaayaniy

lumswangasisulviian SPE annziuluniil
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100 -
90 ‘
S so-
D
2 70
s -1 SPF-50 sunscreen
R blocks 98% of UV
-~
= 50
S a0 SPF-30 sunscreen
= blocks 96.7% of UV
=2 ‘30
? SPF-10 sunscreen
LE 20 blocks 90% of UV
10 4
0 T - T -
0 20 40 60 80

11.10
SPF

WHUARD 1 szaumsUnilaarasdsnULAaaINAY SPF

U

ATNAULAN 3 gasiIFull szauanu

Fududefiundam anamansfuamwiniiaeiy
aoa 1% udilodafumdofaurilugnnsaieiigamad
#oaUnd (30.5+2.1°C) WU 6 iU danalain
ilanduuasgasinsud 1 fenwutuiiiaiu seaadad
fueanuwnuiuiigeduadhfiteddnmeada
(p<0.05) anfismannmagadeiludiu wes
ez uamaiinuivsnassadadiun
Madecassoside waamsdaiuluannzadsiigumgi
WaaUnd (30.5+2.1°C) 1 6 LiiaupedSuit 1 4
ﬁmtﬁm"iyuaziwﬁﬂ'ﬂéwﬁmumqaaﬁ (p<0.05) muly
f8 WazINgaIRam pH 4.00-6.50 FUMNIL6D
anuasdzasdutaznavlud¥utiy pH figanth
6.50 289gA 33Ul 2 thasflummaddydanny
lime@2u99 Madecassoside ﬁWU’jﬂﬁ % Labeled
amount 80a9adNANFIAYNINEDA (p>0.05)
wisiafundadneilusamzaisiianmgivieand
(30.5+2.1°C) 11U 6 [ioU FFanAgaeRUMSHnEN
ANNANGIYD Pentacyclic Triterpene Enriched (PRE)
209thun®® fiwuh Madecassoside laifianunsdh
i pH 8.20 A3ufuuaAgasiIUA 3 IdSullas
Lﬁuﬂ%mmawsﬁmmm antioxidant a2 buffer 1% rose
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water (Huthnszangenvinliasusuuaainduvanle
ToolalFansudnau uazi@anl® humectant fighanse
muqumsm’%nﬂmL%yal,mﬂﬁﬁﬂleﬁmumﬂ% pre-
servative tilaligasdsulaifidusznaviinszdu
Unsenniuw

v v
U A o

nnmsdnmluassiinliaodusgsemn
dnde lawamingasdmsuasuniuuaauuumenw
Afivssansnnd linssduufasengiiuw wasdl
drudsznavannasanadyulnsiiungleden
favtiafigninasnnusuaauazlsninmisa 1
sansaihldwanniiiadnnmsldasdunmaing
iadluaduduwaamadanlvizuuimsmansauh
fawdadanifunaafiiussdnsnnd sands lu
Nefisumaua

Gl
AINAUULAALUUMEMWANEIUNFNEITING
thun Madecassoside gnsi3uil 3 fianwanysal
ﬁqm (¥4 Broad Spectrum Sunscreen ﬁﬂ"] Critical
Wavelength (CW)=377.5+0.46 {89 UV-A fieh
UVA 17UV Ratio=0.75 (High), Boots Star Rating=3
(200d) wazileafy UV-B fieh SPF 42.19 (+1.7)
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Lﬁaﬁ'mLﬁuluanwaza%qﬁqmﬂgﬁﬁaqﬂna (30.5+2.1°C)
W 6 @y anuasEmne umemwaaLiioaax
ity Tiznman nauvaw é pH aglugsiidiie
FEUIN 4.0-6.5 HANNAITMNNNLATYDIEITNG
U2UN Madecassoside LaLHANNANTMNAIUTININ
nemnIsndszna
varauAmfinUNFInTINLAzETiTdu
Hendaarumsanmiseaiilvanugiamas
advayuuaziluiaslasnlosnaan Qm@hﬁmmz
fsfinnmadeluesailiivesonauliifulsslam
gartharasamiunglsznamndennriu
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