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— - HE

R B AL 4 5% LA B B8 1% #t(Sun protection factor, SPF) % -~ & ra 3%
BN RN FRBBTHBAHMRTMAEFH%R - KitEx 2
¥ A 5 (Invitro) SPF 8% % » ¥ A RAL#E & SPF A & 44 o

AitEUELHE FDA SPF4 #2£ &%~ BT AR RRTER
BRALE S BATHRAASRE - BIELRET > SPF4 RE S Z AR
B5H459+01 - BFFARBILKRZ SPF A EEABBREN FE
2 3 dose-dependent Rf{4 - BT ELME DN S By Bﬁ,ﬂ,,& . ‘;EI?}%'* N
%ﬁ%&%&%%%mﬁ’ﬁ%%%’E%Mﬂé%@ﬁWﬁﬁ’
EPRARARBEFZRER D MAERANBZREMERKA -

% I SPF AUAMRBBARAL  BEHRFALEF £ UH
MEARRE R A REGHYHERTY > BARS  H A BRI A

ZSPF AR EH HIBFLEEMLS WA EBRLARYBTRAEE -

BsEs) : BB Asdt - fbRES ~ Bl E ~ B




Abstract

Sun protection factor (SPF) represents the ultraviolet protection efficacy
of cosmetics. There are some arguments on methodology for SPF
measurement. In this project, in vitro SPF measurement was carried out.

The FDA SPF 4 standard, commercial sunscreens and ingredient
defined sunscreen creams were employed in this study. Results show that the
SPF value of the FDA SPF 4 standard is 4.59 + 0.1. Dose-dependent curves
were observed on the ingredient defined sunscreen creams. The commercial
sunscreen products were divided into four formulation types. Results
indicate that the SPF values could be affected by sunscreen formulation styles.

In conclusion, in vivo SPF measurement is time consuming, and in vitro

method can be easily performed with high accuracy.

Key words: SPF; cosmetic; method; in vitro
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BEMKLARYHRD  FARTRARREAK A DY EFE
Hih o ARBHEBEFEIE G RELFBGLAE - & K& Michielutte
% A, 1996) - & % 2 (Pathak, 1996) ~ #4t(Goihman-Yahr, 1996) ~ $
BRIk h $%48 (Walker and Young, 1997) ¥ P - %5 ikik k&
48 4 % UVA (400~320 nm), UVB (320~280 nm), UVC (280 % 290~230
nm) s %% UVB €342 & BG4 kS » #738 65 b5 o 1% 8 Bp 2 45 B 0 1A
SRR RGOS Bb—ReIBAE R+ EH UVB & fadi
R BEAMUVARIRARARELINER  BHL UVATES L
BRERRMERLEELE - 21~ KEBUUREH A LB ERAE -
FELUVC THARRER  AOBRRLER - A TRY EI RS
F o RGBT+ 3 5 AL R IR AR ) PR A 3
RFATE RS UVA R UVB #92 LA @A HR 22 BT R
SEPEG— WAL MERBRNIS ARG S REANS A D
A AR TR LA AR R B BN 0 o B H B H 4 R EAE 6 1R
bkt > AIAF A2 B 4% @i A & 89 B B 45 E (Stender % A,
1996 » 4 54 % B 2. % R 3 3. 7 9 SPF 46 & UVA B 43 860 B X

% DA A BALIE S A M IS R IR -



m nm
Radio . 2700 —
waves 10
Visible light
10—, (400~760 nm)
Optical [ 400 ——
range - 318 — UVA (315~400 nm)
230 F— UVB (280~315 nm)
UVC (200~280 nm)
10— |
200
X-rays

— s B RBIE K
=SB

FiE SPF B ERRABFERAZHBERL MELAKAL
ApE R BEAG 60 BF R A8 K 0 HATAE R 49 B )43 LB A By BB 4 2 (Sun
Protection Factor, SPF), 3 X * A 2% BE S L F H & D %5
AL 4L B 69 K I 82 F (Minimal Erythemal Dose, MED) ¥ #% & * 4% &

BfE 3PP A SpE 1A 0 H XA ¢
SPE=K /& FIR BB AL X MED MR A KR EHPH BSR4 2 MED

RIR 1978 FERRGEMERE (FDA) ¥ in vivo SPF 1HA
R B EE©Q mg/em’) Fﬁﬂzi% e QR RERE LCREIEA
¥ ol =) REUNEBARARIATEIGEHARBS - 28 2
E oo NEBRERBAN Mz am HEL MED ) BHALEARE

4 SPF 1E ° b AR ATIFE ) SpF ARE TR 0 2R GNMEST

-4 -



BEREBAE > PTA—ARAAER y vino D ABGEAE > KK

B R -

B — - invivo SPF & & X &

In vitro 7 X P BRARECGR K A 69 F ok R B R E IR LR
(Spectrophotometer) % & B Sh AT E SRR U R FE FR X > AR
B A A( Agrapidis-Paloympics ¥ A 1987) 5% By B AR B 2B N F A

B SBEERBEBETUE  FAABRBESLERAALE



JE A5 % #t 85 £ (Diffey 1988) > A BB AL EREHFRME
(Transpore' " tape) Lt i 4T I B 1% # 8] & (Diffey and Robson, 1989;
Kelley 2 A 1993) 2 RBABFERB A BRESZ EIRT
BEBRUASHBLALFZRIRFRR  LH AR A BIRET
84§ 2 SPF AR in vivo > WwRARHK S AZHRAR

ZEBREFEBK -

sbobh 0 BN LS BB 4 €18 DNA # & pyrimidine dimers >
H B8 44 B % &L AR pyrimidine dimers B B & % > ke ARk
4 4k 48 42 9T 3% /0 pyrimidine dimers 2 B » B sk B £ pyrimidine
dimers # B & T A BB R T - A ALF A T4 DNA
endonuclease V t7 87 & pyrimidine dimers &) DNA - &4 A B4 &%
32 423 F /&8 & DNA 18 £ 42 & (Chatterjee % A 1996) » 775 AEH #
4 B pyrimidine dimers 8% 8 & % (Potten % A 1993) » 84k F 5k 3

ARTREHRAR > EXBAIAKL&ER -

B UVA TEZRRBERRMERKRERLE ~ 26 K&
MUREEEABSEMIE il UVA Fastey T EMITERERH
% 3] & 73, (Roelandts % A 1989; Farr, 1985) » 12% & M 5 AL iE & Fa

g UVA 9B MBI EF 'k BAT K% — - 1986 F R M 3L A



(Australian standard) ¥ 2 — 2 UVA # ABMBTRE > FiER
# AR k4K 0008 mm B K BRI RBHE 0 £
320~360nm $& B MAEATR Koy FEFINFFAE 10 % - A B AT
P B 35 69 UVA B5BR s B MR AR 5 i 8] 32 1842 % 21991 4 Boots
the Chemist Ltd 4% Diffey 4 &) 2 348 £ % UVA R334
@RI UVB R -TE > RHELT 0~4 EEKEURL UVA
A (8 Z) - 1994 4 Diffey #+ R HBEN % | #47 UVA
RACEH AT - AR T A 2K (B w) KB R AR A&
290~400nm Tk A 34 A 90 Yok Mtk K » FKOAC 840 B
uT70~4EEFER)-

UVA/UVB <0.2 (0), 0.2< UVA/UVB <0.4 (%), 0.4< UVA/UVB <0.6(k %),
0.6 < UVA/UVB <0.8 (k%k%), 0.8<UVA/UVB (kkk%)

Bl = UVA/UVB Bt HEAR%E
[ ayda=09[" a1z
0 " J290

29

Bw sAcHEAKX  AMAB K EAZR KA

Ac <325 nm (0), 325 nm < Ac <335 nm (%), 335 nm <Ac <350 nm (**),

350 nm <Ac <370 nm(*k%%), 370 nm <Ac (kk k%)
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BZ - UVA R LE B33t BAaR £

BAB 1996 51 A 1 BARKAMNY UVA HEAEE > #5 PFA
(protection factor of UVA) » H ¥ k&£ % RE 4 20 cm’ 2 B KBk 2
mg/cm’ ¢ 8 - &% UVA B4t 2~4 85k o R Z R R K B4 20
fir Z 5 /N3 45 v 2 Y ) 8 (Minimal persistent darking dose, MPPD) » 14
R4z 2 MPPD Fe itk B3k 3R{ 2 MPPD Bp43 % sz PFA {5 » &
12 5% /& & PA+(2<PFA<4), PA++(4<PFA<8), PA+++(PFA>8) -

MNARRE R ECHREARATEARRAZE B AR

FORABER -—EBECHE BANFLERIED KA - # K
TERBABANBRE FBENLLEERTEASBRANBHBEAIRE -
EGHUHRFTANGERRRRBIA  EEHEBAE 1970 £KF
1990 FREGARIEL » LB LERRAFHBEMA > TR A BFELLE
R A BRI e &k EBE A LRl T
ik 33 foE F (Motoyoshi % A > 1998) - is sk & R AT IR AIES
HECRARNED  BNBAKRITFTEYRE  ELIHEALR
BFEARBAAFERKR  WwRAFMFEI GG E - BN EM
MEEGBERERELE  -BAFLOWBE  FRLHBILLEGE S
B R BATRA A B s A EH > SRR ELERAE

T# % B4



EHRBET  HRAGBIREZREARANA R MHBEDHHK
REANRRGE  EREERAFEH AR RRASFITILAETH
BREHAERE HHRBRELORKE - #liw XEEFEDA) - £ H
(DIN) - ;& i#(SAA) ~ #JE(SABS)& B £(JCIA)¥35% UVB Z SPF
RERE  AMUVABRBRENTLENREFBRARANREARE -
BRESAABCBANRGERAERE  AATE LSRG
BaRAIEAT]  AABEREK  RHEZHEHNFRERIBELAAY
BRGHBERE c dNBEABNRIAGEE > MRFTEEXAA
AN RABAERFTE(EHE UVB & UVA) » B b B &Y k143

BEBETUBREERLE o

BRETIGRGERMTRER > FREAEZAFENUALE (1)
R EHAE R 69 KN R R-- BB T A B A2 EFA4E A 8 Solar-light 5%
R BB RBEE B AL QW RACE R EHE - KB TR A
2mg/em’ YR E » HRE& B T/ E DIN 284 1.5 mg/em® 4p » £42
WBA KB RN BEFHRA 2 myem’ ()RMH K- UAM
BEBAX A THEBSEASPF 4> ﬁfru/k%va%ﬁ;@& 28 Din
vitro &, in vivo--# KA BRI L B4y ERPREF EHRII AL
LA D AR RER G iR A 0 L BT pof| Y B FE -

ﬁﬁ%%ﬁﬁﬁmmmMm%AJ%Q&%@%S@A%¢ﬁ%1
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RMHLHEEER > MALERFLAGEY  WRAEEBLETNHH
gk 0 TR R EAR R KB &3 £ F Naylor ¥ A, 1995
Michielutte % A, 1996; Fourtanier, 1996) > K sbt3s & FAMS1R4E &4 355 -
BAAMENAE AT FEAGFIIRMEE R TEME  B&
HRASERARTREE - ERXTEHLABBEASHISE » HBHEK
ERERRMEF ARG ? TR ?RATASAEARE UVA &%
ROBERMRAAFRMABA— A Al BRE - RN EH &P

B BETEHEEAER ST RE AL RS M o & B % 5% b3

l. MBIFERAS EREEE - RRERBRMLSE SPF AR Z S

% e

2. MERTEHBALIE S BAR RO EAEME o

B~ MRk
(1) 224 : Invitro SPF 8]k 4% UV1000s (Labsphere, USA)

(2)## : SPF & %4 & (FDA SPF-4 Sunscreen standard @ #% A

Cosmetech Laboratories * USA) ~ A # /5 %] (Chloroform, Methanol
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%) TEBEBILES - Bl6 @tk
Q) HXEFAREFHE
In vitro SPF & B R/ &% -

SBE# 20 4% 0 BB F FALEL o 4§ SPF4 B EH I (2 mg/em’)
4 %34 Invitro SPF B3R (R K UV1000$)z>aq€étz HARE o EER
FEEBRE 280~400 nm Z SR FEE - AEME SR K
2RISR FEFR SPF > EHARZRKRPHE - A4F4) SPF

B RFREN4TI4 B AT T EREETHSX -
FoI 88 R E (A -

BER In vitro SPF 445 R E ML+ 7 B A sk R FHR A
B 200 1B 4 B A TS Bl B (2 1% BSB£)75 A2 5 5L 0.8 mg/ml
HRREEBARIGTRENE  RERRKRFEE > URBHHEHE
SR ENRGFEF(BE A 100 %) FRIA BARD AR S 0 2 1K
FhEE EHPE=ZRKIFHE > B EHBRE - ¢b7}f>‘z+:iﬁ'b"£{§éﬁ
ﬁﬁﬁ%%ﬂﬁ%’ﬁm%ﬁﬁﬁﬁéﬁﬁm’iﬁfﬂﬁi$%SH?
B AN RE T HRE B E KRB HE SPF 4 - ¥HbH

EEARARTBRENBRESRLLE  ERABRKN In viro SPF R4k # 8

- 11 -



B Rk E R R L% BB AR BRI AE AN

HFEHESTHT -
1. AEEH R FFE 0.02 XA F &L -

2.00 25 ml AHEBER R HERANIARBETAEEIRE -

1% 1% 8 E % 0.8 mg/ml -
3. W 2ml 2 RARHEREN TG ABRARERE T -
LOE SRR > KR AERERMT ERE -
5. 4% B 280~400 nm R EATH LHE AR R -
6. 4% H i b % R ARME 3 04k 2 -
7. 04 100 % Muiid o F s AK{aBr A SPF {4 -
L 17 E B R A

EABRTRERABEENGENS LA R@EHE > Bit
FABRAESRRELIR R EXORIIKERD > AMERBR

FEE SR LTEA B EHIELE -

PR E T A HARABAR RSB RGYIRER — TR
(EREARHGHBRBRGERT  URABRRBAHEERETHER
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Tk R— R EBEAERRE 0 Sla e R LR R AL —

FEHRBEY F ik o
In vitro UVA B/ .

#1 A In vitro SPF 2344 (A KX UV1000S) 3, & % 9h &k 6 3 44 2 € b5
B bt ey 5 s R L S EE 0 4§ 280~320 nm $2 320~400 nm Z F 8%
WAE SRS BHA UVA/UVB E3tE2ERXZ UVA RELE

ERFEZERT UVAREREFE - ABMESHoT ¢
1. 4%k & B3 In vitro SPF RIBRBRZ AHR LR R o oMk 4
AR R LR BHRR(F hkoATH) o
2. 4% A 280~400 nm 56 #ATH & 4 SRR AR R T o
3. 31 & 280~320 nm £ 320~400 nm Z Fj SR TEE P k- S
4. 24 UVA/UVB EZRIBERERL UVARELEESRHHEZ -

BAEZERETIEL in viro UVA BRMAIZ > BATER AMBE
T 54 LRERBBACIE LB H] 90%4 UVA(320~350nm) #
AE B b EAR T BA UVAIR#AE - sbiZ B B7N B3 BP0 8 & PFA
PE AR ERAEER 2R » Bt UVA/UVB Rt E
BREHZ UVARELE ZRATRZBARE S o
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N YEX
1. SPF4 #2 % &3,
BTRIEHEZ RGBS 7k KATA SPFA 12 & (R 5 o
A-MEBFERE > wRBTERZAZEZ | 1.4 (Bp SPF= 4 11.4)
Rl ATHBIRF A2 R E T4 - #1 A Invitro SPF 334 UV1000s
Bl HE SPF{E 4 4.59 28 £ 4 0.1 5L AREXERFT4F 8] 65 SPF A (4.35)
FER - BANASPF4REL 2R RFERME > BEMBETLE
ErAEE R INRIE KA 280 nm E 7 UVA KRR SBAET a1 % 48 5 >

SER SRR

% — - % B FDA SPF4 L& B F

Ay TE
Methylparaben 0.10
Disodium EDTA 0.05
Propylene Glycol 5.00
Triethanolamine 1.00
Lanolin 5.00
Homosalate 8.00
White Petrolatum 2.50
Stearic Acid 4.00
Propylparaben 0.05
Water 74.3

- 14 -



#-= - % B FDA SPF4 Lk AR T 44

%k M SPF{A %% %5 SPF &
] F 5.0 T F 2.0
2 F 4.0 12 M 40
3 F 4.0 13 F 4.0
4 F 4.0 14 F 5.0
5 M 5.0 15 F 4.0
6 F 4.0 16 F 5.0
7 F 5.0 17 F 4.0
8 F 4.0 18 F 40
9 F 5.0 19 F 5.0
10 F 4.0 20 F 4.0

Wavelength (nm)

Bl 7~ ~ % B FDA SPF4 $Lik % 4% 7 35 1 3%

-15 -



1. B478c® 4 &2 SPF B % -

A THE AR SPF A2 RMBTEEHBIKSD » X545
# MCX(3A UVB %®ix % £)& Pasol 1789(xA UVA Bk B x) > £+
MCX #fug % 0~10 % » Pasol 1789 v & & 0~3 % » #ia 2 B F 4o

~N T o AEik & %% phase A & phase B 43l hok & 80 °C » £

P
In

%25 ARI% 4% phase A 1218 fiu A phase B it B REi## 0 HEEEK
P EBHA - s SPF RIEAA 3M Bid 3 ML AB »5484F 0
BEHER  HETHERBEE &Rk t~1+Fiw SPF &
A Z R AR AT Bl & A E48 B(B ) -

A B THRIALEHRM T # SPF A2 B E » &Ik 3M $ vitro
skin ®fEH H 2 SPF 18 » &Rk +—Fi~ > B SPF AdH 2 £
E# > mE SPF A44SR £ B K A & A4F2 SPF 14 88 284K
PIMZERE L~ N\

. WEmEBILiESZ SPF R -

BRI T @ LRI ERYE S 3% % 20304848 % SPF 4 -
A LbE ou# 4% SPF 50 ;A b AR BBy BALIE S ey 45 4o £ SPF K
# 30 ?%L&i%ﬁﬁ.&é’zkiza HEFRARERMEEE -

FAABE QT E > RFRBTEHBILES > GEIIKFEL

EFAE LR B UVB it » #2224 UVB & UVA
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BERAE S o 4k E L ATHERe) SPF A K35 & SPF 15> {2 2 R[4
RAXNSZEBRTAMA(R+D) - ARATRRBANERERGAA 4

—HRERE  SROBERGANELBERIG— 26y SPF 4 -
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&=~ BRILRECH (0~10 % MCX)
. 3 MCX 0% [MCX 2 %{ MCX 4% | MCX 6% | MCX 8% | MCX 10%
B a
Kowax K-32 8.5 8.5 8.5 8.5 8.5 8.5
Liponate S5 2.5 25 2.5 2.5 2.5 25
(stearyl stearate)
Lipovol MOS 70 8.0 8.0 8.0 8.0 8.0 8.0
Finsolv TN
(cetyl lactate) 1.0 1.0 1.0 1.0 1.0 1.0
A | UniphonP-23 0.5 0.5 0.5 0.5 0.5 0.5
(propy! paraben)
Pasol 1789 0.0 0.0 0.0 0.0 0.0 0.0
MCX 0.0 2.0 4.0 6.0 8.0 10.0
Unimer U-151
(PVP/Hexadecene 2.0 2.0 2.0 2.0 2.0 2.0
copolymer)
Unieide U-13
(methy] paraben) 0.3 0.3 0.3 0.3 0.3 0.3
Liponic EQ-7
(Glycereth-7) 3.0 3.0 3.0 3.0 3.0 3.0
Liponic 70 NC
(sorbitol) 2.0 2.0 2.0 2.0 2.0 2.0
B Pentavitin
(saccharide 2.0 2.0 2.0 2.0 2.0 2.0
isomerate)
Lipowax P-31
(cetearyl alcohol 1.5 1.5 1.5 1.5 1.5 1.5
and polysorbate)
WATER 68.7 66.7 64.7 62.7 60.7 58.7
bk 100ml | 100ml | 100ml | 100ml | 100ml 100ml
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&~ BHRILREL (0~10 % MCX +1% pasol 1789)

. & MCX 0% |MCX 2 %| MCX 4% | MCX 6% | MCX 8% | MCX 10%
A +1%1789 | +1%1789 | +1%1789 | +1%1789 | +1%1789 | +1%1789
Kowax K-32 8.5 8.5 8.5 8.5 8.5 8.5
Liponate S5 2.5 2.5 2.5 2.5 2.5 2.5
(stearyl stearate)
Lipovol MOS 70 8.0 8.0 8.0 8.0 8.0 8.0
Finsolv TN
(cetyl lactate) 1.0 1.0 1.0 1.0 1.0 1.0
Uniphon P-23 0.5 0.5 0.5 0.5 0.5 0.5
(propyl paraben)
Pasol 1789 1.0 1.0 1.0 1.0 1.0 1.0
MCX 0.0 2.0 4.0 6.0 8.0 10.0
Unimer U-151
(PVP/Hexadecene 2.0 2.0 2.0 2.0 2.0 2.0
copolymer)
Unieide U-13 :
(methyl paraben) 0.3 0.3 0.3 0.3 0.3 0.3
Liponic EQ-7
(Glycereth-7) 3.0 3.0 3.0 3.0 3.0 3.0
Liponic 70 NC _

(sorbitol) 2.0 2.0 2.0 2.0 2.0 2.0
Pentavitin )
(saccharide 2.0 2.0 2.0 2.0 2.0 2.0
isomerate)

Lipowax P-31
(cetearyl alcohol 1.5 1.5 1.5 1.5 1.5 1.5
and polysorbate)

WATER 68.7 - 66.7 64.7 62.7 60.7 58.7

438 A% 100ml | 100m! | 100ml | 100ml | 100ml 100ml
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A~ BHREILERBLA (0~10 % MCX +2 % pasol 1789)

5 MCX 0% |[MCX 2 %| MCX 4% | MCX 6% | MCX 8% | MCX 10%
X o +2%1789 | +2%1789 | +2%1789 | +2%1789 | +2%1789 | +2%1789
Kowax K-32 8.5 8.5 8.5 8.5 8.5 8.5
Liponate SS 2.5 2.5 2.5 2.5 2.5 25
(stearyl stearate) ) ' | ) ’ )
Lipovol MOS 70 8.0 8.0 8.0 8.0 8.0 8.0
Finsolv TN
(cetyl lactate) 1.0 1.0 1.0 1.0 1.0 1.0
A Uniphon P-23
(propyl paraben) 0.5 0.5 0.5 0.5 0.5 0.5
Pasol 1789 2.0 2.0 2.0 2.0 2.0 2.0
MCX 0.0 2.0 4.0 6.0 8.0 10.0
Unimer U-151
(PVP/Hexadecene 2.0 2.0 2.0 2.0 2.0 2.0
copolymer)
Unieide U-13
(methy] paraben) 0.3 0.3 03 0.3 0.3 0.3
(Léﬁ;"c‘;‘r’e%?% 3.0 3.0 3.0 3.0 3.0 3.0
L‘p?sno‘szglljc 2.0 2.0 2.0 2.0 2.0 2.0
B Pentavitin
(saccharide 2.0 2.0 2.0 2.0 2.0 2.0
isomerate)
Lipowax P-31
(cetearyl alcohol 1.5 1.5 1.5 1.5 1.5 1.5
and polysorbate)
WATER 68.7 66.7 64.7 62.7 60.7 58.7
4828 Ak 100ml | 100ml | 100ml | 100ml | 100ml 100ml




&N BRILRBELH (0~10 % MCX +3 % pasol 1789)
. #& 1A MCX 0% |[MCX 2 %| MCX 4% | MCX 6% | MCX 8% | MCX 10%
- +3%1789 | +3%1789 | +3%1789 | +3%1789 | +3%1789 | +3%1789
Kowax K-32 8.5 8.5 8.5 8.5 8.5 8.5
Liponate S8 2.5 2.5 25 2.5 2.5 2.5
(stearyl stearate)
Lipovol MOS 70 8.0 8.0 8.0 8.0 8.0 8.0
Finsolv TN
(cety] lactate) 1.0 1.0 1.0 1.0 1.0 1.0
A | Uniphonp-23 0.5 0.5 0.5 0.5 0.5 0.5
(propy! paraben)
Pasol 1789 3.0 3.0 3.0 3.0 3.0 3.0
MCX 0.0 2.0 4.0 6.0 8.0 10.0
Unimer U-151
(PVP/Hexadecene 2.0 2.0 2.0 2.0 2.0 2.0
copolymer) "
Unieide U-13
(methyl paraben) 0.3 0.3 0.3 0.3 0.3 0.3
Liponic EQ-7
(Glycereth-7) 3.0 3.0 3.0 3.0 3.0 3.0
Liponic 70 NC
(sorbitol) 2.0 2.0 2.0 2.0 2.0 2.0
B Pentavitin
(saccharide 2.0 2.0 2.0 2.0 2.0 2.0
isomerate) *
Lipowax P-31 )
(cetearyl alcohol 1.5 1.5 1.5 1.5 1.5 1.5
and polysorbate)
WATER 68.7 66.7 64.7 62.7 60.7 58.7
LYk 100ml | 100ml | 100ml | 100ml | 100ml | 100ml
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&+ -~ B/ SPFER E(B M)

3M  0%1789 0%1789 0%1789 AVERAGE SD

0%MCX 1.1 1.1 1.2 1.1 0.1
2%MCX 4.9 3.6 4.1 4.2 0.7
4%MCX 7.6 5.2 53 6.0 14
6%MCX 8.9 8.4 8 8.4 0.5
8%MCX 8.9 9 8.9 8.9 0.1
10%MCX  11.7 11 11 11.2 0.4

A\~ B4SPFE B £ (3 M)

3M 1%1789 1%1789 1%1789 AVERAGE SD

0%MCX 23 2.2 24 23 0.1
2%MCX 12.2 9.3 10.1 10.5 1.5
4%MCX 237 214 20 21.7 1.9
6%MCX 25 29.5 26.3 26.9 2.3
8%MCX  31.1 314 304 31.0 0.5
10%MCX 399 51.8 45.6 458 6.0

% AL ~ B 4FSPF1{4 3] 2 (3 M)

M 2%1789 2%1789 2%1789 AVERAGE SD

0%MCX 53 42 5 4.8 0.6
2%MCX 14.8 16.8 23.2 18.3 4.4
4%MCX 263 30.7 31.7 29.6 2.9
6%MCX  33.2 523 47.6 44 4 10.0
8%MCX 435 56.6 51.5 50.5 6.6
10%MCX 519 48.7 60.1 53.6 5.9
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%+ - #4SPF{E 8] £ (3 M)

M 3%1789 3%1789 3%1789 AVERAGE SD

0%MCX S 4.2 5 4.7 0.5
2%MCX 13.6 19.3 21.2 18.0 4.0
4%MCX 325 40 383 36.9 3.9
6%MCX 56 52 50.1 52.7 3.01
8%MCX  55.7 494 52 524 3.17
10%MCX  48.8 594 53.8 54.0 5.3

% +— - g4 SPF {4 3] & (vitro-skin)

vitro-skin ~ 0%1789  1%1789  2%1789  3%1789

0%MCX 1.4 4.1 11.8 13

2%MCX 4.6 13 14.1 18.8
4%MCX 6.8 17.3 29.1 383
6%MCX 7.4 26.3 33.7 37.1
8%MCX 8.1 23.5 32.6 44.9
109%MCX 10.8 194 35.8 42.4
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B\ ~ 588 5NSPF{aRlE (vitro skin)

%+ = T &bt SPF (AR &

—o— 0%1789
—m— 1%1789
A 2%1789
—5¢—3%1789

5 4 5% 7 42 77 SPF B A4 UVA/UVB

i 15 13.8 *

2 15 17.5 *

3 15 522 ok
4 15 222 *

5 15 30.0 *

6 15 48.0 e
7 15 22.9 *

8 15 17.5 Ak
9 15 39.6 e
10 12 19.6 Ak
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor y

can # SPF
. 56
.61
.63
.61
.79
. 45

[US T S SN Y . ST N

SPF Report

FDA SPF4

3m 25.5fF 64%
0.0249-0.0120

T( UVB)
8
17.63%
0.62%
- 3.50%

- Too low for a UVA claim

26 Feb 1999
12:19 pm
290 - 400 nm
SPF T( UVA)
8 8
4. 59% 80.85%
0.10% 0.55%
2.23% 0.68%
0.12
Critical
Wavelength Scan #
330 nm 7
329 nm 8
329 nm 9

329 nm 10
330 nm 11
329 nm 12

C:\UV\PAI-FDA2.UVT Page:1o0f1

Critical
SPF Wavelength
4. 49 329 nm
4.01 329 nm
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C i ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor vy

can # SPF
.14
.14
.14
.17
.13

N = = ==

SPF Report
bas e
Tammy
3iM
0.0252-0.0153
27 Jan 1999
5:17 pm
290 - 400 nm
SPF T( UVA)
5 5
1.14% 94.15%
0.02% 1.11%
1.51% 1.18%
0.35
* MODERATE
Critical

Wavelength Scan #
376 nm 7
377 nm 8
376 nm 9
380 nm 10
369 nm 11
12

T( UVB)
81. 32%

1.23%
1.51%

SPF

C:\UV\DOHO001-5.UVT Page:1o0f1

Critical
Wavelength
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor v

can # SPF
. 86
.81
.25
.78
.78

DS O

SPF Report

2% MCX

Tammy

3M
0.0252-0.0160
27 Jan 1999
5:12 pm

290 - 400 nm

T( UVB)

5

12.90%
0.76%
5.89%

- Too low for a UVA c laim

SPF T( UVA)
5 5
4. 90% 74.97%
0.20% 1.29%
4. 15% 1.72%
0.15
Critical
Wavelength Scan #
334 nm 7
333 nm 8
336 nm 9

336 nm 10
334 nm 11
12

C:\UV\DOH0014.UVT Page:10f1

Critical
SPF Wavelength
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Units:

¥ of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

SPF
.52
. 56
. 35
.62
.77

N g

SPF Report

4% MCX

Tammy

3M _
0.0250-0.0142
27 Jan 1999

4: 43 pm

290 - 400 nm

SPF T( UVA) T( UVB)

5 5 5

7.56% 70.86% 5.64%

0.15% 1.13% 0.19%

2.04% 1.59% 3.30%

0.15

- Too low for a UVA claim
Critical Critical
Wavelength Scan # SPF Wavelength
333 nm 7

333 nm 8

333 nm 9

335 nm 10

335 nm 11

12 -

C:\UV\DOH001-2.UVT Page: 10f1
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

C i ent:

Comment:

Date:

Time:

Wavelength Range:

Uni ts:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

can # SPF
72
.55
.07
.13
.02

O W W WO o

6% M X
Tammy

3M

0.0250-.0.0120
27 Jan 1999

5:07 pm

290 - 400 nm

SPF T( UVA) T( UVB)

5 5 5

8.90% 68.36% 4. 24%

0.57% 1.42% 0.80%

6.41% 2.07% 18.77%

0.16

- Too low for a UVA claim
Critical Critical
Wavelength Scan # SPF Wavelength
336 nm 7

334 nm 8

336 nm 9

334 nm 10

334 nm 11

12

C:\UV\DOHO001-3.UVT Page: 1 of 1
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Labsphere Ultraviolet Transmittance Analyzer

SPF Report
Samp le: 8% MCX
Operator: Tammy
Client: 3M
Comment: 0.0253-0.0150
Date: 29 Jan 1999
Time: 11: 48 am
Wavelength Range: 290 - 400 nm
Uni ts: SPF T( UVA) T( UVB)
# of Scans: 5 5 5
Mean: 8.87% 68.85% 4.15%
STD: 0.41% 1.28% 0.42%
COV: 4.66% 1.86% 10.21%
UVA Ratio: 0.16
Star Categor y: - Too low for a UVA claim
Critical Critical
Scan # SPF Wavelength Scan # SPF Wavelength
1 8.82 335 nm 7
2 8. 33 333 nm 8
3 8.72 333 nm 9
4 9.03 334 nm 10
5 9. 46 335 nm 11
6 12

C:\UV\DOH001-6.UVT Page:10f1
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C i ent:

Comment:

Date:

Time:

Wavelength Ranges:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor v

Scan # SPF

1 11.74
2 11. 66
3 11. 88
4 11.60
5 11.67
6

SPF Report
105 MCX
LIN
3m

0.0253-0.0154
27 Jan 1999

12: 09 pm
290 - 400

SPF

5

11.71%
0.11%
0.90%
0.18

Critical
Wavelength
336 nm
335 nm
336 nm
335 nm
336 nm

nm

T( UVA) T( UVB)
5 5
64.76% 2.07%
0.32% 0.06%
0.49% 2.67%

Too low for a UVA claim

Critical
Scan # SPF Wavelength
7
8
9
10
11
12
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

C i ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor y.

can # SPF
.27
.16
.22
.19
.26

NN

1789 1%

Tammy

3M

.0.0250-0.0162
22 Feb 1999

12: 07 pm

290 - 400 nm

SPF T( UVA)
5 5

2.22% 33. 34%

0.05% 0.83%

2.20% 2.50%

1.64

* ok k% MAXI MJM
Critical
Wavelength Scan #
381 nm 7

381 nm 8

381 nm 9

381 nm 10

381 nm 11

12
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:
Operator:
Client:
Comment:
Date:
Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

CoVv:

UVA Ratio:
Star Categor w

Scan # SPF

1 10. 80
2 13.65
3 11. 30
4 12.29
5 12. 86
6

MCX2% 1789 1%

Tammy
3M
0.0252-0.0180
22 Feb 1999
12: 33 pm
290 - 400 nm
SPF T( UVA)
5 5
12.18% 21.25%
1.15% 0.99%
9. 46% 4.66%
0.66
* kK SUPERIOR
Critical
Wavelength Scan #
377 nm 7
377 nm 8
377 nm 9
377 nm 10
377 nm 11
12
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:
Operator:
Client:
Comment:
Date:
Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v.

S SPF

1 23.27
2 19. 92
3 20. 39
4 22. 32
5 21. 27
6

SPF Report

MCX 4% 1789 1%
Tammy

3M
0.0252-0.0181

23 Feb 1999

11: 58 am

290 - 400 nm

SPF T( UVA)
5 5

21. 43% 21.01%
1.37% 0.98%
6. 40% 4.64%
0.53

* x GOOD
Critical

Wavelength Scan #
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374 nm 8

374 nm 9

375 nm 10
374 nm 11
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T( UVB)

SPF
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 1i ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

S SPF

1 27.13
2 23.73
3 24.53
4 24.92
5 24. 94
6

SPF Report
MCX 6% 1789 1%
Tammy
3M
0.0251-0.0156
23 Feb 1999
12:12 pm
290 - 400 nm
SPF T( UVA)
5 5
25.05% 22.41%
1.26% 0.47%
5.04% 2.08%
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* * GOOD
Critical
Wavelength Scan #
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373 nm 10
373 nm 11
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:
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Wavelength Range:
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# of Scans:
Mean:

STD:

COV:

UVA Ratio:
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Scan # SPF

1 34. 25
2 31. 34
3 30.62
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5 24. 477
6
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SPF T( UVA)
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Wavelength Scan #
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:
Operator:
C lient:
Comment:
Date:
Time:

Wavelength Range:
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# of Scans:
Mean:

STD:

CoV:

UVA Ratio:
Star Categor v

Scan # SPF

1 35. 86
2 35.81
3 36. 26
4 34.05
5 34. 88
6

1789 1%
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MCX 10%

0.0250-0.0156
11 Mar 1999
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290 - 400 nm

SPF
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Critical
Wavelength

371 nm
372 nm
371 nm
371 nm
371 nm

T( UVA)
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10
11
12

C:\UV\PAI-130.UVT Page: 1of1

SPF

Critical
Wavelength
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C lient:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

Cowv:

UVA Ratio:
Star Categor v

SPF
.73
. 50
.51
.18
44
.57

can #

S
1
2
3
4
5
6

wWwdbd Wwww

SPF Report

1789 2%

3m 21.8F52 %
0.0251-0.0128
9 Feb 1999
12: 49 pm

290 - 400 nm

SPF T( UVA)

8 8
3.63% 20.12%
0.24% 1.11%
6.67% 5.53%
1.51

* k k &k

MAXI MUM

Critical
Wavelength Scan #
381 nm 7

381 nm 8

381 nm 9

381 nm 10

381 nm 11

381 nm 12

C:\UV\PAI-106.UVT Page: 1of1

T( UVB)

30.78%
1.82%
5.92%

SPF
3. 48
3.65

Critical
Wavelength

381 nm
381 nm
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100

66.666
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Date:

9
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250 350

Wavelength (nm)

450

scan 1 of



Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

C i ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

Scan # SPF

1 22.54
2 17.08
3 18. 38
4 12. 95
5 13.03
6

MCX 2%
Tammy

3M

1789 2%

0.0251-0.0185
23 Feb 1999

5:47 pm
290 - 400 nm
SPF T( UVA)
5 5
16.80% 16. 55%
4.02% 2.14%
23.92% 12.94%
0.72
*xx SUPERIOR
Critical
Wavelength Scan #
377 nm 7
377 nm 8
377 nm 9
377 nm 10
377 nm 11
12

C:\UV\DOH04-1.UVT Page: 10f1

SPF

Critical
Wavelength
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100 T
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250 350
Wavelength (nm)
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aos



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C lient:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor v

Scan # SPF -

1 27. 41
2 34.18
3 35.91
4 29.14
5 26. 98
6

- SPF Report
MCX 4% 1789 2%
Tammy
3M ﬁ
0.0250-0.0125
23 Feb 1999
5:53 pm
290 - 400 nm
SPF T( UVA)
5 5
30.72% 15.64%
4.07% 0.52%
13.25% 3. 33%
0.59
* x GOOD
Critical
Wavelength Scan #
376 nm 7
375 nm 8
375 nm 9
376 nm 10
376 nm 11
12

C:\UV\DOH04-2.UVT Page: 1of 1

T( UVB)
5
2.62%
0.40%
15.18%
Critical
SPF Wavelength
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Time: 5:53 pm

MCX 4% 1789 2%

Date:

23 Feb 1999

100 T
scan 1 of
gl
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Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer

Samp le:
Operator:
C li ent:
Comment:
Date:
Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v.

Scan # SPF

1 31. 90
2 34. 42
3 34. 39
4 31. 25
5 33.57
6 33.87

SPF Report

MCX 6% 1789 2

3M22.2/% 61 %
0.0250-0.0154

9 Feb 1999
1: 28 pm
290 - 400 nm
SPF T( UVA)
10 10
33.19% 16.62%
1.63% 0.32%
4. 90 % 1.91%
0.54
* GOOD
Critical
Wavelength Scan #
375 nm 7
375 nm 8

375 nm 9
375 nm 10
375 nm 11
375 nm 12

C:\UV\PAI-109.UVT Page:1ofl

o\

T( UVB)

2.13%
0.14%
6. 48%

o

SPF

35.68
31.13
31. 40
34. 28

Critical
Wavelength

375
375
375
375

nm
nm
nm
nm
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C:\UV\PAI-109.UVT ~-- Time:-1:28 pm -- Date: 9 Feb 1999

100

66.666

33.333

MCX 6% 1789 2%

250 350 450

Wavelength (nm)

scan 1 of



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 1i ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

Cowv:

UVA Ratio:
Star Categor v

Scan # SPF

1 58. 46
2 52. 37
3 52.16
4 56.19
5 38. 16
6

SPF Report

MCX 8% 1789 2%
Tammy

3M _
0.0250-0.0169
24 Feb 1999
5:30 pm

290 - 400 nm

SPF T( UVA)
5 5

51. 47% 13. 32%

7.90% 1.57%
15. 35% 11.78%

0. 56

**x GOOD
Critical
Wavelength Scan #
375 nm 7

375 nm 8

375 nm 9

375 nm 10
374 nm 11

T( UVB)
1.28%

0.26%
20.15%

SPF

C:\UV\DOH044A.UVT Page: 10f1

Critical
Wavelength
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C:\UV\DOH04-4A.UVT -- Time: 5:30 pm

MCX 8% 1789 2%

Date:

24 Feb 1999

100 T

66.666

I

33.333

250 350
Wavelength (nm)

450

scan 1 of
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

Cov:

UVA Ratio:
Star Categor v

Scan # SPF

1 53. 56
2 51. 80
3 49. 31
4 53.17
5 52. 31
6 51. 41

SPF Report

MCX 10 % 1789

3M 22. 4% 61%
0.0253-0.0158

9 Feb 1999
1: 42 pm
290 - 400 nm
SPF T( UVA)
8 8
51.86% 14. 31%
1.30% 0.13%
2.51% 0.88%
0.52
* % GOOD
Critical
Wavelength Scan #
374 nm 7

374 nm 8
374 nm 9
374 nm 10
374 nm 11
374 nm 12

C:\UV\PAI-111.UVT Page: 1of1

o

SPF
51. 32
51. 98

Critical
Wavelength
374 nm
374 nm
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-- Time: 1:42 pm

Date: 9 Feb 1999

MCX 10 % 1789 2%

100 \WAY
66.666 =
33.333 -

oL |
250 350

Wavelength (nm)

450

scan 1 of



Labsphere Ultraviolet Transmittance Analyzer

Samp le:
Operator:
C i ent:
Comment:
Date:
Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

can # SPF
. 90
. 84
.08
. 49
. 20
04

(S2ING 1IN E2 BN &2 I QNN

SPF Report

1789 3%

3m 20. 4/ 66%
0.0250-0.0158

9 Feb 1999
11: 14 am
290 - 400 nm
SPF T( UVA)
6 6
5.09% 16.17%
0.24% 0.78%
4.62% 4.82%
1. 30
* ok ok ok MAXI MJM
Critical
Wavelength Scan #
382 nm 7
382 nm 8
382 nm 9
382 nm 10
382 nm 11
382 nm 12

CA\UV\PAI-160.UVT Page:1of1

T( UVB)
21.76%

0.89%
4.07%

SPF

Critical
Wavelength
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Time: 11:14 am

1789 3%

Date:

9 Feb 1999

100
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Wavelength (nm)

450

scan 1 of
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a6



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 1li ent:

Comment:

Date:

Time:

Wavelength Range:

Uni ts:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

Scan # SPF

1 21.11
2 19. 76
3 18.07
4 22.15
5 15.59
6

SPF Report
MCX2% 1789 3%
Tammy
3M
0.0250-0.0136
25 Feb 1999
3:27 pm
290 - 400 nm
SPF T( UVA) T( UVB)
5 5 5
19. 33% 12. 24% 5.53%
2.59% 0.81% 0.82%
13. 41% 6.62% 14.80%
0.85
*ox ok k MAXI MJM
Critical

Wavelength Scan # SPF
378 nm 7
378 nm 8
378 nm 9
378 nm 10
379 nm 11
12

C:\UV\DOH05-1.UVT Page: 1o0f1

Critical
Wavelength
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C:\UV\DOHO5-1.UVT

Time: 3:27 pm

MCX2% 1789 3%

Date: 25 Feb 1999

100

66.666

33.333 -

I

350
Wavelength (nm)

450

scan 1 of

ol

o2

a3

o4

a5



Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:
Operator:
C li ent:
Comment:
Date:
Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

Scan # SPF

1 28.51
2 32.21
3 33.11
4 32.60
5 35. 85
o

1789 3%

Tammy
3M

MCX4%

0.0251-0.0140
11 Mar 1999

2: 59 pm

290 - 400 nm

SPF

5

32. 46%
2.63%
8.09%
0.73

* k%

Critical
Wavelength

378 nm
378 nm
377 nm
378 nm
377 nm

T( UVA)

5

11. 41%
0.16%
1.41%

SUPERIOR

Scan #
7
8
9
10
11
12

C:\UV\DOH09-2.UVT Page: 1of1

T( UVB)
2.87%

0.30%
10. 42%

SPF

Critical
Wavelength
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Time: 2:59 pm

1789 3% MCX4%

Date:

11 Mar 1999

100

66.666

33.333

350
Wavelength (nm)

450

scan 1 of

ol



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C lient:

Comment:

Date:

Time:

Wavelength Range:

Uni ts:

# of Scans:
Mean:

STD:

Cov:

UVA Ratio:
Star Categor v

Scan # SPF

1 54. 47
2 48. 86
3 45. 26
4 56. 85
5 59. 33
6 60.27

SPF Report

MCX 6% 1789 3%
3M20.8FE 66%
0.0251-0.0145

9 Feb 1999

11: 34 am

290 - 400 nm

SPF T( UVA)
10 10
56.14% 9.09%

5.99% 0.27%
10.68% 3.02%

0.68

* %k SUPERIOR
Critical
Wavelength Scan #
378 nm 7

378 nm 8

378 nm 9

378 nm 10

378 nm 11

378 nm 12

C:\UV\PAI-103.UVT Page:1lof1

T( UVB)
10

1.51%
0.22%
14.59%

SPF

58.69
52. 34
59. 82
65. 46

Critical
Wavelength
378 nm
378 nm
377 nm
378 nm
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C:\UV\PAI-103.UVT ~-- Time: 11:34 am -- Date: 9 Feb 1999

MCX 6% 1789 3%

100 ;
scan 1 of
gl
a2
66.666
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g6
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o7
08
o9
0O 10
0
250 350 450

Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

C li ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

CoVv:

UVA Ratio:
Star Categor vy

Scan # SPF

1 61.73
2 51.82
3 41. 95
4 63.51
5 59. 34
6

1789 3%

Tammy
3M

MCX 8%

0.0253-0.0151
11 Mar 1999

3:02 pm

290 - 400 nm

SPF

5
55.67%
8.87%
15. 94%
0.62

* k. %

Critical
Wavelength

376 nm
376 nm
376 nm
376 nm
376 nm

T( UVA)

5

11. 25%
0.94%
8.33%

SUPERIOR

Scan #
7
8
9
10
11
12

C:\UV\DOH09-3.UVT Page: 10f1

T( UVB)
1.36%

0.30%
22.28%

SPF

Critical
Wavelength
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1789 3% MCX 8%
100 ! I

scan 1 of

g1l

a2

I

66.666

o4

o5

33.333

250 350 450
Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 1i ent:

Comment:

Date:

Time:

Wavelength Range:

Uni ts:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

S SPF

1 60. 86
2 57.07
3 53.67
4 53.067
5 60. 86
6

SPF Report
1789 3% MCX 10%
Tammy
0.0250-0.0154
11 Mar 1999
3:08 pm
290 - 400 nm
SPF T( UVA)
5 5
57.23% 11.29%
3.60% 0.10%
6.28% 0.88%
0.61
* k% SUPERIOR
Critical
Wavelength Scan #
376 nm 7
376 nm 8
376 nm 9
376 nm 10
376 nm 11
12

CAUV\DOH094.UVT Page:10f1

T( UVB)

SPF

Critical
Wavelength
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C:\UV\DOH09-4.UVT -- Time: 3:08 pm -- Date: 11 Mar 1999

1789 3% MCX 10%

100 T /aa
scan 1 of
gl
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Wavelength (nm)



