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B = ~ in vivo SPF & 8] & ¥ /4
B= -UVAUVB ER:ER%
B9~ Ac 3t B oK
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%= - £ B FDA SPF4 3Lk A8 R R {4

A= BRILTRBLH (0~10 % MCX)

kv - gk IR EC A (0~10 % MCX +1% pasol 1789)
A E ~ BEBILREH (0~10 % MCX +2 % pasol 1789)
F 5~ R ILREH (0~10 % MCX +3 % pasol 1789)
%+t - W SPFEREGCM)

& A~ B4k SPF 8] £ (3 M)

& ~ 844 SPF 48 7] £ (3 M)

%+ > 85 5h SPF &8 £ (3 M)
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By B AL 4k % XA By B 1% #:(Sun protection factor, SPF)& 7 & sk
ENRGFAMN > FRABAPRAHMNAINEF R - FHEXE
¥ B4 s (In vitro) SPF R 5k » e B bdi &b SPF AR & 24 -

AHESAE FDA SPF4 85 AFHEBAILKATE
BEALAE L 4T PSR AASRIE - B A R ER7 > SPF4 2 S22 4B #
5459201 g7 RN RIRZ SPF P EE A BAN Tl E
£ dosc-dependent. B4 « MO  1HE % 2 BB AL - B F -
BRDEBADHEDR  BRHET é%ﬁli"?ﬁrﬁ%ﬂ#&ﬂﬁﬁ ’
HEPRIURRBFXRER ) HAEAHGBEARK -

4% SPF AU ABRARETHE  HEHFELEF  FUH
MELHRBHE  AREGHYGERYT - A RS > HREHIH

% SPF M R2 SR E R RN S LA BHEARDBRAEY -

Mees) - R - AR - B Kk - 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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MEMRKEARGRD @ FIRFRARREANMK LI DN E TR
Ao ARBBABERISR eI ALK NESLEE - & F & Michielutte
% A,1996) ~ & E % 2 (Pathak, 1996) - £ 1t(Goihman-Yahr, 1996) ~
KB RA A S%AR (Walker and Young, 1997) ¥ PIAR - Kotk k&
% 42 UVA (400~320 nm), UVB (320~280 nm), UVC (280 2, 290~230
nm): X P UVB €3|Ack BG4 pE » ARG EEWRA
Btk A BSOS - Bit— ARG B UVB @ R
RORAAMUVANRELSRAZHER  EHRUVATFHEL
RARRBRMERAREE ~ 2 REFHUREH AL BKERAE -
BB UVC THARRIER  AUBRALER - BTRD ¥ 685
T R SRR LRAPT 3 5P R RAR B R A &
HEATERE UVARUVB g9 S0 M E LR - 2R B AR
FEANEG-ANEFE > GARBAMND S HRGLEERAS S ES
R M RAAR T DA RRGEA RN ELER RE£G R
feskdn » AR B RA R - Mk L o8 £ E(Stender £ A,
1996.) » Ffj 2X 92 & R 2T 8y SPF SR UVA prok i 602

o AR B RALIE S A O A R -



m nm
Radio |
waves 10 [~ ~
Visible light
4 109 —— (‘00"'760 l'lm}
Optical | o0 —
raoge | | UVA(315~400 nm)
s |5 UVB(230-315 nm)
- UVC (200~280 o)
10n —— -
X-rays 00

B — ~ RN RIOR K
= CRA:

FisE SPF B ERARAFBALTHRGRESR  mELAK AL
L RBHOFHER R keSS KR %I (Sun
Protection Factor, SPF), %5 * B KR E S eh & F H 5% D s3]
AL 42 BE 67 K S8 F (Minimal Erythemal Dose, MED)®#® °~ M2 &

MAEREPA PR KoK A !
SPF=K B £HR B R A S L2 MED R AR EH R A H M Z MED

R 1978 FEAEARGEMERL (FDA) ¥ in vivo SPF A3
RTHERBEEQ mgem’) WREDBNQFHRAEXE LR TR
HH - ol =) RERARLKRATRIGARRY - &8 2
E o BB o HHEEL M BHALEARE

th SPF 1& © sL KB ARAIT R E) SpF ERE EL > RE G
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ﬁmiﬁﬂ-%ﬂ% ’ F’ﬁl‘/{-—ﬁ%i’oﬁ% n vitro ﬁii‘ﬁaﬁ{%‘ﬁf;q;ﬁ ? ﬁ?i

B LA B T iR 3R o

Bl — ~ invivo SPF {8 € A

Invio "X RGHAETRTAG ST 22 ER Eobsr itk
(Spectrophotometer) & E MM BT EN R BRURFAFRAE » B R
BFA A Agrapidis-Paloympics ¥ A 1987)7’3&:‘1‘% ol BT W

B SBEERBRBLETNE PHABYBELERAALR



JE A5 ¥ 818 L (Diffey 1988) X ERMBPH B S EREHEHE
(Transpore tape)_k i# 4T B% 8& 14 #) & (Diffey and Robson, 1989;
Kelley A 1993) R BRGHITERAB RS RELZ FIKF
BERUSHBRADLFZRAKFARR  WHEA RS BBIRE
B4 2 SPF fE #3838 in vivo i wRADHR S EEZHRIAEK

-Z)iu%ﬁ‘]—;ﬁ;%%iﬁk 2

shobh o A E S E RS &% DNA A& pyrimidine dimers @
H 53 4+ %] ¥ A A B pyrimidine dimers X A B A $ - W H U EE
¥ gh 4 4% 97 & ¢ pyrimidine dimers # 8 -+ B jb# & pyrimidine
dimers $t B L. TH A BMReIHEHR - 5 A A T4 DNA
endonuclease V 1787 & pyrimidine dimers &) DNA » &1 A B4 5%
32 A2 A £ R E DNA 33 £ £ f (Chatterjee £ A 1996) » 778 AR #
{& B pyrimidine dimers 37588 & 2 (Potten % A 1993) » i 8- F k3t

SRR E B4 - 2R B AT R R/1EM -

B UVA THEEAFARBMERAEREL - 2L £ 7
MURE AL ENE  FAl UVA [adke) € BM 0 HF R T
% 8] & #,(Roelandts & A 1989; Farr, 1985) » 12 & 4 M AL & %

B UVA WAMHEREFE » BaTdnks — o 1986 = A AT



(Australian standard) ¥ 25— % UVA ) H M RARE © F kR
MR RALAE S Bk 0008 mm BE - K@ ESKBHE £
320~360nm §oB WA RS FEEHFALE 10 % A@BH
Fr B35 65 UVA 1588 A4 A PR A7 SR §) i 5] 33 184% £ <1991 4 Boots
the Chemist Ltd # A Diffey ¥ &2 38 & 3 UVA RUEH T34
el UVB RILHKME-F349ME > RiRLTF 0~4 B EFUKEL UVA
t9% HHL(B 2) - 1994 4 Diffey #+XREBEFE 1 #57 UVA
RUAFAEE - HA T2 X(Bw) RFH R Hikhe Ri
290~400nm R R AERH 7 E 90 %eyMsk &k > HROA éﬁﬁ_i
BT 0 4EERER) -

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

0.6 <UVA/UVB <0.8 (%kk%), 0.8<UVA/UVB (dkk%k%)

Bl = -UVA/UVB Bt HZz%
[ 4()dr=09" A(2)dA
90 - 77 Jago

2

B A EAX  AMARERAZR M

Ac <325 nm (0), 325 nm < A¢ <335 nm (%), 335 nm <Aic <350 nm (o),

350 nm <Ac <370 nm{***), 370 nm <Ac (Gkk k%)
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BE -UVAREEREER T ELE

BAB 1996 + 1 A 1 BAKkMMe UVA BRiEE > #44 PFA
(protection factor of UVA) » £ ¥k & £ %R 44 20 cm’ 2 B3R Tk 2
mg/em’ 89 F - @i UVA B4t 2~4 05 » SR BRI AR K B H 0
fir 2 8 s 4% 4% 98 2. &9 %] § (Minimal persistent darking dose, MPPD) » 14
A 2 MPPD P ol K B4R 8R4 2 MPPD Bp#% & o= PFA 14 »

1% 71 7k & PA+(2<PFA<4), PA++(4<PFA<8), PA+++(PFA>8) o

HRARIERERECHDRAMUAT AR RRGTE B rAm
FHBRAERR—TBEEGRR BAYFLFRM O RARIY - XK
TERAANBRE FRBERNLLAETESRANHRASRE -
ENARHRTANGERERFTREFA  BREBASR 1970 £4K 5
1990 FReGARIES » EFARRABFRBEHA > FR LB ROILE

FRBRN B Y > B mGhIIRY R FBE B KL Btk

uv-i-

ik 358 fuE ¥ (Motoyoshi % A » 1998) - i3 sk R BT s HAZEY
HBE CRAHALY  ANBRSZIFHHRE  EIKEALR
Ry ERRBAANHEREA  wRAFMFENS RO E > BN M
MEBGERRERE BRAFLGWTIE FRLu@RILLa2 S
& wREMTFHRA A EHESE s RN BEAELERNA

TR BAL -



EHREET > DRV SRRAFNDA S > MR L ey
REBARTRGHEB  ESRERAEAFEAHTE RRASFITLETH
BRARRMEIRE - FAFRADORE - 6l XBFDA) - BE
(DIN) ~ £ #(SAA) - & 3F(SABS)R B #(JCIA)¥34% UVB z SPF i
MEHRE  FHUVAR ARG TIENRFBARAABRRE
BRAZSRAABERAANRAIBERE AT @ LA FRAH
BABHAT] > AABEEM > FHENA PR EZIFESBAY
PRAASHAEEE dRBEABRVNRTAGEL > ARFIBEREINE
AR AHRER TH(EHE UVB R UVA)» B KB wiRA K

MARETRARAEREE -

RATEIGRGHBAZES  AEBEEREEOUEE ()
B EBER BRI AR--RB TR 8 R4 A7 A &9 Solar-light #
B BALRARBEZEALAARL QBPBIEBS TR EI-RBETEA
2mg/em’ #)RE  HREBAKR THAEDINZES 1.5 mglem? 5h » £
WRAEZE BN HIEFEHER 2 mgem® G)RES - AR
HBAEE ATHIAOH A SPF A AAUABREBRALEY @in
vitro R, in vivo- B A ABRRBA L B0 ERPKREHFBIHTE
ML AR RA ) L ATH B HELE -

I o 3t B R (Miichielutte £ A, 1996)E £ BESBALFHE 1

L9



RMBETE AL EE > MALRELAGEBE PRAEELEETHH
Eohsgibe > BT H BB L KB E L £ Naylor F A, 1995
Michielutte % A, 1996; Fourtanier, 1996) » B sb3b & 5 fR 4k &9 3L 35 -
BAAMECE R T E LR ENEHEE RTEENE -4t
FEASERRA TR - ERA TR LABRASHNHE  AHEXK
ERELRAMEFERNG? TEMReM?AFTAGAAGE UVA ¢
R7BERMoRAAFRM AL - EmABRE  RIHRE &M
Wik RETHEBAGASEARA GO RILES TR 0L BERSH
fe

g3 EBE:

l. HBRFERA T ERLERE - RRERBAMG SPFARMES

.
pe

2. BT ESBALELHEAZ T EMEM -

B~ HAET Ik
(1) 2&# : Invitro SPF g3 4% UV1000s (Labsphere, USA)

(2)#4#¢ . SPF # # % & (FDA SPF-4 Sunscreen standard »+ 8% &

Cosmetech Laboratories » USA) -~ & # % #] (Chloroform, Methanol

-10-



) TEBELES - Blo itk
(KB HEREFTHEE:
In vitro SPF 4 B &% -

SeRE A% 20 4k 0 BIBF FALEM 0 M SPFA REHKS (2 mg/em)
¥ 4 ek In vitro SPF BI3RE(R X UVIOOOS)zmdsﬁcz AR E » 128
ZAEBBE 280~400 nm 2 FSKHOFEE - ST ELSHER K
ZRNM RO FEZRR SPF i EHREZRKEPH4E - Fir#g 4y SPF

B RENRALIA R R TG LG RHETHEX -

BB E R AR

BEE M In viro SPF BRI XM RER AR T HEE
Bk Sl 2B M@i&m&ﬁﬁmﬁ%@ 1% ﬂ%ﬁﬁ)ﬁﬁﬁﬁé’ﬁm 0.8 mg/ml
HERAEEFENSAFTARRL  RERKFEE  UKBHL BRI
HEFZ R FERERGAE S 100 %) P LUK A PR AL S 852 5 S,
FAF > FRATZRKRPE  AHEARE - LT HA AR
FRAE M 88 B A M PRuA st B8 M B A B R 4 T BIRE#E 8 SPF
B AR REFTHRDTF 0 R AL E SPF 4 > $8ubH

FEAARTHEGREGA X ARAN In vitro SPF 23Xk e ¢ B
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AR TG SR LS DAL SARRNTENBAS AR -

EHRMESHLT -
1. A E& K48 0.02 2 F kb -

2.8 25 ml HAAERER  wAXRHERINFAARELRERRE -

% Btk B A 0.8 mg/ml -
3.EB2ml ZHLEHBERENEIEARRARLEE T -
4 5 IR I 0 IR A R R T BARE -
5. & A 280~400 nm HREATHR BFARRKE -
6. 3% % A E RIBQMA LKL -
7. 54 100 % Fputik k% B8 4A 8P & SPF 44 -
A o 77 E B R A

R TEERAREESGEN  Le ARttt Bt
FAMBBAE L REEIGE BB ENRERY A Rtaie
GEEAGHEER  LTEAFERLERNIERE -

AR F i AR RARRB IS HIRBR —RHETEE
ERAERTEGHBMARRT > UMRABEBRAHZEZFRETHHEL
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ForoR-LEBAERRB Ueh LMt REEL—EMA

R ik -
In vitro UVA B2 2 -

A1 In vitro SPF 34K (2 X UVI000S) R & 5 sh&x o3 R Al € b7
BACHE 5 SRR AT » 4§ 280~320 nm & 320~400 nm 2z B &9 &
wESHHS AR UVAUVB 2R ESLELAE UVA SR LE

BRI R ET UVARERFRE - EBRFES BT
L #§ ¥k ob B4R 4L In vitro SPF R BEZ BBHREZ A0 Eshgk
AR R A B BB IF(F R AT i) -
2. 4 A 280~400 nm R A7 4% 5 4 oM AR RN 3 A o
3. 3 % 280~320 nm & 320~400 nm 2 R &) A H AR 514 3 308k 2 o
4.2 UVA/UVB B3 BRE XL UVARELZ BN E 2 -

8RR P i vio UVA BEAE - B A4 AME S
THEA > LARER R & s 90%8) UVA(320~350nm) 4
REf & b EARST BA UVA REAE S sbiB B8 A 3F Bp4£4% B & PFA
PRAE S F SRR SR SR AR E > Bkl UVA/UVB 233t E
REZRX UVARELEERRATREUBAERLT -
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1. SPF4 4% # 3%,
BHTEIFHZFRGBBIEF % KA SPF4 B E (R i
AVEAFBERE - wRATHERZRE L7 1.4 (Bp SPF= 4 +1.4)
I ETZRAF EX BHETHSL - 41 A Invitro SPF ] 4& UV1000s
Bl3AH SPF@E 4459 122 £ 5 0.1 #L A543 849 SPF & (4.35)
MEHEL - BN ASPFARESZRNRFERYE  RHEHATESE
ErarEe RN R KA 280 nm 2 UVA R BB S4E6T 8042 s 4 -

R ETRAIIBF -

% — ~ £ B FDA SPF4 3L eH

Ay T
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 743
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#= - %L E FDASPF4 SR AR B4

e ®#  SPF& &% B  SPF A&
T F 50 11 F 2.0
2 F 40 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 4.0
9 F 5.0 19 F 5.0
10 F 4.0 20 F 4.0

scan 1L of S

66 .666

SOUBATEIDHDEY w

33.333

1
250 350 450
Waveleangth {(nm}

BN - A B FDA SPF4 Uik ¥ 450 F 3% W) 3%
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1.

4 478 8 4% L2 SPF A& -
ATHEXRRE SPF fx# & Tl @ik £44
& MCX(2A UVB B A £)& Pasol 1789(3k UVA Bk B ) £ &
MCX #ho & & 0~10 % » Pasol 1789 Fx/w & & 0~3 % » $#4m 2 &2 F 4o

~35 Pt o A7k % %% phase A & phase B 4~ %] Ao & 80 «C » 4%

A
ey

#2514 4§ phase A 1212 oA phase B 3 B R B iR#: - EHEAES
PIERMEA - B SPF BEAAH M Bvd 3 AR 5244 >
BE AR HETHERBREE Rk t~FF7 0 SPF @
ez s m B E4H LB L) -

A5 B THERINZHRMEH SPFEZEE » £ L#k 3M & vito
skin H#EH B 2 SPF 18 - & R4k +— A% » JL4& SPF 2 #
¥ @& SPF A SR £ B K - A &k A4§ 2 SPF 44 8A B8

¥ 3M Z.:‘%%(@'t > /\) o

. WmEMEAILiESLZ SPF A E ¢

Barh o LRI SEEY 5 % 5 20394845 % SPF 44
B A fod 24 SPF S0 LA L KBy ALiE ey 45 4o R SPF X
HINBETLEHRELBS KL ANHEAVRBRURMEEE -

FRAERES T E > BRIRBTEHRILES  dEIRFEL

MiFi ALt R LA RE UVB it F-F A4 UVB B UVA
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PYURAE ) - Bk A L AR T4 SPF K305 24 SPF 15 122 Bl
RAFNZABAAFER T ) - LEBTRHRABNEREASAF 4

—HRHERE SRS EBEMAGELELRIF - 26 SPF 4 o
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A=~ BHRILREF (0~10 % MCX)
] # 5 MCX 0% |[MCX 2 %{ MCX 4% | MCX 6% | MCX 8% | MCX 10%
-
Kowax K-32 8.5 8.5 8.5 8.5 8.5 8.5
Liponate S5 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
(cetyl lactate) 1.0 1.0 1.0 1.0 1.0 1.0
A | UaiphonP-2; 0.5 0.5 0.5 0.5 0.5 0.5
(propyl 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 70NC 5 2.0 2.0 2.0 2.0 2.0
(sorbitol)
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 15 1.5 1.5
and polysorbate)
WATER 68.7 66.7 64.7 62.7 60.7 58.7
S8 Bk 100ml | 100ml | 100m! | 100ml | 100ml 100ml
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k™~ BHRIVRETT (0~10 % MCX +1% pasol 1789)

. & 55 MCX 0% [MCX 2 % | MCX 4% [ MCX 6% | MCX 8% | MCX 10%
B & +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 25 25 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 UJ-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 30 3.0 3.0 3.0 3.0
Liponic FONC |, 2.0 2.0 2.0 2.0 2.0
(sorbitol)
Pentavitin
(saccharide 2.0 2.0 2.0 2.0 2.0 2.0
isomerate)
Lipowax P-31
(cetearyl alcohol 1.5 1.3 1.5 1.5 1.5 1.5
and polysorbate)
WATER 68.7 66.7 64.7 62.7 60.7 58.7
RE Ak 100ml | 100mI | 100ml | 100ml | 100ml 100ml
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AE -~ HRILRELT (0~10 % MCX +2 % pasol 1789)

#& MCX 0% |MCX 2 %|{ MCX 4% | MCX 6% | MCX 8% | MCX 10%
A o +29%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 :
(stearyl stearate) 2.5 2.5 2.5 2.5 2.5 2.5
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 | Uniphon P23 0.5 0.5 0.5 0.5 0.5 0.5
(propyl paraben)
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 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 70NC |5 2.0 2.0 2.0 2.0 2.0
(sorbitol)
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
88 K 100ml | 100ml | 100ml | 100ml | 100ml 100ml




FAN - HRILRET (0~10 % MCX +3 % pasol 1789)
. BB MCX 0% IMCX 2 %| MCX 4% | MCX 6% | MCX 8% | MCX 10%
B’ 7 +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 55 25 2.5 25 2.5 2.5 2.5
(steary] stearate)
Lipovel 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
(propy! paraben) 0.5 0.5 0.5 0.5 0.5 0.5
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
(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 alcohel 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
Yok ) 100mi | 100m! | 100m! | 100mi | 100ml 160m!
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At BISPFARZ(GM)

3M  0%1789 0%1789 0%1789 AVERAGE SD
0%MCX 1.1 1.1 1.2 .1 0.1
2%MCX 49 3.6 4.1 42 0.7
4%MCX 7.6 52 5.3 6.0 1.4
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
£\~ BYSPFERIZ(3 M)

3M 1%1789 1%1789 1%1789 AVERAGE  SD
0%MCX 23 22 24 23 0.1
2%MCX 122 9.3 10.1 10.5 1.5
4%MCX  23.7 21.4 20 21.7 1.9
6%MCX 25 29.5 26.3 26.9 2.3
8%MCX  31.1 314 30.4 31.0 0.5
10%MCX  39.9 51.8 45.6 45.8 6.0
%7~ BISPFE B E (M)

3IM 2%1789 2%1789 2%1789 AVERAGE  SD
0%MCX 5.3 47 5 4.8 0.6
29%MCX  14.8 16.8 23.2 18.3 4.4
4%MCX  26.3 30.7 31.7 29.6 2.9
6%MCX 332 52.3 47.6 44.4 10.0
8%MCX 435 56.6 51.5 50.5 6.6
10%MCX  51.9 48.7 60.1 53.6 59

2.



#+ - 8 4FSPFE A £ (3 M)

3M  3%1789 3%1789 3%1789 AVERAGE  SD
0%MCX 5 4.7 5 4.7 0.5
2%MCX  13.6 193 212 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 557 494 52 52.4 3.17
10%MCX 488 504 538 54.0 5.3
#F +— ~ #8 s SPF 48 8] & (vitro-skin)
vitro-skin 0%1789  1%1789  2%1789  3%1789
0%MCX 1.4 4.1 118 13
29%MCX 4.6 13 14.1 18.8
4%MCX 6.8 17.3 29.1 383
6%MCX 7.4 26.3 337 37.1
8%MCX 8.1 235 326 44.9
10%MCX 19.4 358 42.4

10.8
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50

40

30 %20-0%1789.
. 191789

20 —42%1789
=—3%1789

__..,__—
0
0%MCX 2%MCX 4%MCX 6%MCX 8%MCX 10%MCX

B -t ~ 2% shSPF 4R (3M)

_4 -



—o— 0%1789 |
—m— 1%1789
—A—2%1789

——3%1789 |
J

0YMCX  2%MCX  4%MCX  6%aMCX  8%MCX  10%MCX

B\ ~ 5% 4SPR4ER & (vitro skin)

4+ EmEick S SPF AR X

A LB # s 4R 7~ SPF R Ad UVA/UVB

1 15 13.8 *

2 15 17.5 *

3 15 52.2 *k
4 15 22.2 *

5 15 30.0 *

6 15 48.0 Yok
7 15 229 e

8 15 17.5 I A
9 15 39.6 * X
10 12 19.6 e
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

C i ent:

Comment:

Dates

Time:

Wavelength Range:
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# of Scans:
Mean:

STD:

COov:

UVA Ratio:
Star Categor v

SPF
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.61
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. 4>
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5
6
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FFDA SPr4

3m 25. 5[ 64%
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8 8 8

4. 5%% 80. 85% 17.63%

0.10% 0.55% 0.62%
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0.12

- Too low for a UVA
Critical
Wavelength Scan # SPF
330 nm 7 4, 49
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329 nm 12
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 11 ent:

Comment:

Date:

Time:

Wavelength Range:

Units:

¥ of Scans:
Mearn:

STD:

CoVv:

UVA Ratio:
Star Categor v

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

el el ale

SPF Report

bas e

Tammy

3M
0.0252-0.0153
27 Jan 199%
5:17 pm

290 - 400 nm

SPF T{ UVA)
S 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

CAUVADOHO001-5.UVT Page: 1 0of 1

T{ UVB)
5
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Clhent:

Comment:

bate:

Time:

Wavelength Range:

Units;

# of Scans:
Mean:

STD:

cOow:

UVA Ratio:
Star Categor v

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

Sy N s L N =
I ST O @ B

SPF Report

2% MCX

Tammy

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

290 - 400 nm

SPF T{ UVA) T({ UVB)

5 5 S

4, 90% 74, 97% 12.90%

0.20% 1.29% 0.76%

4. 15% 1.72% 5.89%

0.15

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

333 nm 8

336 nm 9

336 nm 10
334 nm 11
12
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Labsphere Ultraviolet Transmittance Analyzer

SPF Report
Samp le; 4% MCX
Operator: Tammy
Client: 3iM _
Comment: 0.0250-0.0142
Date: 27 Jan 1999
Time: 4: 43 pm
Wavelength Range: 290 - 400 nm
Units: SPF T({ UVA) T( UVB)
# of Scans: 5 5 5
Mearn: 7.56% 70.86% 5.04%
STD: 0.15% 1.13% 0.19%
Ccov: 2.04% 1.59% 3.30%
UVA Ratio: 0.15
Star Categor v - Too low for a UVA ¢ laim
Critical Critical
Scan # SPF Wavelength Scan # SPF Wavelength
1 7.52 333 nm 7
2 7.56 333 nm 8
3 7. 35 333 nm 9
4 7.62 335 nm 10
5 7.7 335 nm 11
6 12 -

CAUVDOH001-2.UVT Page: 1 of 1
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Labsphere Ultraviolet Transmittance Analyzer

SPF Report
Samp le: 6% MX
Operator: Tammy
Client: 3M
Comment: 0.0250~-,0.0120
Date: 27 Jan 1999
Time; 5:07 pm
Wavelength Range 290 - 400 nm
Units: SPF T(UVA) T( UVB)
# of Scans: 5 5 2
Mean: 8.90% 68. 36% 4, 24%
STD: 0.57% 1. 42% 0.80%
COV: 6. 41% 2.07% 18.77%
UVA Ratio: 0. 16
Star Categor v - Too low for a UVA claim
Critical Critical
Scan # SPF Wavelength Scan # SPF Wavelength
1 8. 72 336 nm 7
2 9. 55 334 nm 8
3 9.07 336 nm 9
4 9. 13 334 nm 10
5 8.02 334 nm 11
6 12
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C 1 ent:

Comment:

Date;

Time:

Wavelength Range

Units:

# of Scans:
Mean:

STD:

Ccov:

UVA Ratio:
Star Categor y

Scan # SPF
1 8.82
2 8. 33
3 8. 72
4 9.03
5 9. 46
14

SPF Report
8% MCX
Tammy
3M
0.0253-0.0150
29 Jan 1999
11: 48 am

290 - 400 nm

SPF T( UVA) T( UVB)

5 5 5

8.87% 68.85% 4,15%

0.41% 1.28% 0. 42%

4.66% 1.86% 10. 21%

0.16
— Too low for a UVA claim
Critical Critical
Wavelength Scan +# SPF Wavelength

335 nm 7

333 nm 8

333 nm 9

334 nm 10
335 nm 11
12
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Labsphere Ultraviolet Transmittance Analyzer

Samp le

Operator:

C lient:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

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 MX
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3m

0.0253-0.0154

27 Jan 1999

12: 09 pm

290 - 400 nm

SPF T{ UVA) T({ GVB)

5 5 5

11.71% 64. 76 % 2.07%

0.11% 0.32% 0.06%

0.90% 0. 49% 2.67%

0.18

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

335 nm 8
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335 nm 10

336 nm 11
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Labsphere Ultraviolet Transmittance Analyzer
SPKF Report

Sanmp le:

Operator:
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Comment:

Date:
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Mean:
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COov:

UVA Ratio:
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can # SPF
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

Ccov:

UVA Ratio:
Star Categor gy

Scan # SPF
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2 13.65
3 11. 30
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3

SPF Report
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C li ent:

Comment.:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor yw

Scan # SPF

1 23.27
2 19. 92
3 20. 39
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5 21. 27
&

SPF Report
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Labsphere Ultraviolet Transmittance Analyzer
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Operator:

Client:

Comment:
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Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor y

Scan # SPE

1 27.13
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3 24.53
4 24,92
5 24.914
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SPF Report
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report
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C li ent:
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Mean:
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Scan # SPF
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Labsphere Ultraviolet Transmittance Analyzer
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Wavelength
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C:\UV\PAI-130.UVT -- Time: 1:10 pm

1789 1% MCX 10%

Date:

11 Mar 1999

100 = i

66.666

33.333

P/

250 350
Wavelength {(nm)

450

scan 1 of
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

Client:

Comment:

Date

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor v

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

Lo Lo s W W W

1789 2

3m 21. 852 %
0.0251-0.0128

9 Feb 1993
12: 49 pm

290 - 400 nm

SPF

8
3.63%
0.24%
6.67%
1. 51

ok ok ok

Critical
Wave length

381 nm
381 nm
381 nm
381 nm
381 nm
381 nm

T( UVA)
8

20.12%
1.11%
5.53%

MAXI MJM

Scan #
5
8
9
10
11
12

CAUVIPALI-106.UVT Page: 1o0f1

T({ UVB)
8
30.78%

1.82%

5. 82%

Critical

SPF Wavelength
3. 48 381 nm
3.65 381 nm



WP WwWTOoOE NP wnH o

C:\UV\PAI-106.UVT

Time: 12:49% pm

1789 2%

-

Date:

5 Feb 1899

100 .

66.666

250

350
Wavelength (nm)

450

scan 1 of

G2

03

as5

06

C 8



Labsphere Ultraviolet Transmittance Analyzer

Samp le

Operator:

ClLent:

Comment:

Dates

Time:

Wavelength Range:

Units:

¥ of Scans:
Mean:

STD:

COV;

UVA Ratio:
Star Categor w

Scan # SPF

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

SPF Report

MIX 2% 17892 2%
Tammy

3M
0.0251-0.0185
23 Feb 1999

5: 47 pm

290 - 400 nm

SPF T{ UVA)
5 5
16.80% le. 55%
4.02% 2.14%

23.92% 12. 94%

0.72

* o x SUPERIOR
Critical
Wavelength Scan #
377 nm 7

377 nm 8

377 nm 9

377 nm 10
377 nm 11
12

C:AUVWDOHO04-1.UVT Page: 10f1

T( UVB)
5.97%

1. 44%
24, 14%

SPF

Critical
Wavelength
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C:\UV\DOHO4-1.UVT -- Time: 5:47 pm

MCX 2% 1789 2%

-

Date:

23 Feb 1999

100 I
j scan 1 of
o1l
O 2
66.666 _
O3
04
i o5
33.333 -
f
|
]
i
o
A
’wm“\\
v
RN
\\}k\\;_ - e
i — e T e
Smeeee
O ]
250 350 450

Wavelength (nm)



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

MCX 4% 1789 2%

Tammy
3M .
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
il GOOD
Critical
Wavelength Scan #
37¢ nm 7
375 nm 8
375 nm 9
376 nm 10
37¢ nm 11
12

CAUVADOHO04-2.UVT Page: 1 of 1

T{ UVB)
5
2.62%
0. 40%
15.18%
Critical
SPF Wavelength
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C:\UV\DOHO04-2.UVT ~-- Time: 5:53 pm -- Date: 23 Feb 1999

100 -

66.666

33.333 |

MCX 4% 1785 2%

T

250 350 450

Wavelength (nm)

scan 1 of

g2



Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range

Units:

# of Scans:
Mean:

STD:

COV:

UVA Ratio:
Star Categor w

Scan # SPF

1 31. 90
2 34, 42
3 34, 39
4 31.25
5 33.57
6 33.87

MCX 6%

1789 Z

3IM22.2/% 61 %
0.0250-0.0154

9 Feb 1999
1: 28 pm

290 - 400 nm

SPF

10

33.19%
1.63%
4.90%
0.54

k) %

Critical
Wavelength

375 nm
375 nm
375 nm
375 nm
375 nm
375 nm

T{UVA)

10

16.62%
0.32%
1.91%

GCOD

Scan #
7
8
9
10
11
12

CAUVIPAL-109.UVT Page: 1 of1

T( UVB)
10

2.13%
0.14%
6. 48%

SPF

35.68
31.13
31. 40
34. 28

Critical
Wavelength

375
375
375
375

nm
nm
nm
nm
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-

Time:-1:28 pm -

MCX 6% 1789 2%

Date:

9 Feb 1999

100 r T
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5 scan 1 of
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Labsphere Ultraviolet Transmittance Analyzer

Sanmp le:

Operator:

C i ent:

Conmment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

Ccov:

UVA Ratio:
Star Categor w

Scan # SPE

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

SPF Report

MCX 8% 1789 2%

Tammy

3M
0.0250-0.0169

24 Feb 1999

5: 30 pm

290 - 400 nm

SPF T({ UVA)
S 5
51.47% 13, 32%
7.90% 1.57%
15.35% 11.78%
0. 56

** GOQD
Critical

Wavelength Scan #
375 nm 7

375 nm 8

375 nm S

375 nm 10
374 nm 11
12

T( UVB)
5
1.28%
0.26%
20.15%
Critical
SPF Wavelength

CAUVDOHOM44A.UVT  Page: 1 of 1
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C:\UV\DOHO4 - 4A.UVT

100 ,

Time: 5:30 pm

MCX 8% 1789 2%

Date:

24 Feb 1999

66.666 |-

33.333

T

f

Wavelength (nm)

450

scan 1 of
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04

ob5



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C lient:

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

W

3M22. 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%
.52

* x GOOD
Critical

Wavelength Scan #
374 nm 7

374 nm 8

374 nm 9

374 nm 10

374 nm 11

374 nm 12

CAUVIPAI-111.UVT Page: 10f1

T({ UVB)
8

1.10%

0.04%

3.76 %

Critical

SPF Wavelength
51. 32 374 nm
51. 98 374 nm
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C:\UV\

PAI-111.UVD? -- Time: 1:42 pm

MCX 10 % 1789

2%

Date: 9 Feb 1999

100

66.666 -

33.333

|

0 |

250 350

Wavelength (nm)

450

scan 1 of



Labsphere Ultraviolet Transmittance Analyzer

Samp le:
Operator:
Client:
Comment:
Date
T1ime:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor v

. 90
. 84
.08
. 49
.20
.04

LN n b e

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 &
5.09% 16.17%
0.24% 0.78%
4.62% 4. 82%
1. 30
* & & ok MIMJM
Critical
Wavelength Scan #
382 nm 7
382 nm 8
382 nm 9
382 nm 10
382 nm 11
382 nm 12

CAUVIPAI-160.UVT Page: 1 of 1

T(UVB)
21.76%

0.89%
4.07%

SPF

Critical
Wavelength
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Time: 11:14 am

1789 3%

Date:

2 Feb 1899

100 .
66.666 |
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f
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Wavelength (nm)

scan 1 of
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Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Units:

4 of Scans:
Mean:

STD:

COoV:

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

MX2% 1789 3%

Tamry

3M
0.0250-0.0136

25 Feb 1999

3:27 pm

290 - 400 nm
SPF T{ UVA)
5 5

19. 33% 12.24%

2.59% 0.81%
13.41% £6.62%

0.85

alialall MAXT MM
Critical
Wavelength Scan #
378 nm 7

378 nm 8

378 nm 9

378 nm 10

379 nm 11

12

CAUVIDOHO05-1.UVT Page: 1of 1

T( UVB)
5.53%

0.82%
14.80%

SPF

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

Time:

3:27 pm

MCX2% 1789 3%

Date: 25 Feb 1999

100 ;
scan 1 of
nl
o2
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O ]
250 350 450

Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

C lient:

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
6

SPF Report

1789 3% MCX4%
Tammy

3M .
0.0251-0.0140
11 Mar 1999
2: 59 pm

290 - 400 nm

SPF T( UVA)

5 5

32.46% 11. 41%
2.63% 0.1c%
8.09% 1. 41%
0.73

ok k SUPERIOR
Critical

Wavelength Scan #

378 nm 7
378 nm 8
377 nm 9
378 nm 10
377 nm 11
12

CAUVADOH09-2.UVT Page: 1 of 1

T({ UVB)
2.87%

0.30%
10. 42%

SPF

Critical
wWavelength
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Time: 2:59 pm -- Date: 11 Mar 1999

1789 3% MCX4%

100 I
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05
33.333 + e
0 | '
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Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer

Samp le:

Operator:

Client:

Comment:

Date:

Time:

Wavelength Range:

Uni ts:

# of Scans:
Mean:

STD:

COoV:

UVA Ratio:
Star Categor v

Scan # SPF

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

SPF Report

MCX 6% 1789 3
3M20.8/E 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

* % % SUPERIOR
Critical

Wavelength Scan #
378 nm 7

378 nm 8

378 nm 9

378 nm 10

378 nm 11

378 nm 12

CAUVPAI-103.UVT Page: 1of1

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 1599

MCX 6% 1789 3%

100
scan 1 of
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O 2
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Wavelength (nm)



Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Samp le:

Operator:

CLlient:

Comment:

Date:

Time:

Wavelength Range:

Units:

# of Scans:
Mean:

STD:

CoV:

UVA Ratio:
Star Categor v

Scan # SPF

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

1789 3% MX 8%

Tammy
0.0253-0.0151
11 Mar 1999
3:02 pm
290 - 400 nm
SPE T( UVA)
5 5
55.67% 11.25%
8.87% 0.94%
15. 94% 8. 33%
0.62
* ok SUPERIOR
Critical
Wavelength Scan #
376 nm 7
376 nm 8
376 nm 9
376 nm 10
37¢ nm 11
12

CAUVDOH09-3.UVT Page:1of1

T{ UVB)
5
1. 36%
0.30%
22.28%
Critical
SPF Wavelength
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C:\UV\DOHO9-3.UVT -- Time: 3:02 pm -- Date: 11 Mar 1995

1789 3% MCX 8%

100 |,

66.666 !
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350
Wavelength (nm)

450
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Labsphere Ultraviolet Transmittance Analyzer
SPF Report

Sanp le:

Operator:

C lient:

Comment:

Date:

Time:

Wavelength Ranges

Units:

# of Scans:
Mean:

STh:

COV:

UVA Ratio:
Star Categor v

Scan # SPF
1 60. 86
2 57.07
3 53.67
4 53.67
5 60. 86
6

1789 3% MCX 10%

Tammy
0.0250-0.0154
11 Mar 1999
3:08 pm
290 - 400 nm
SPF T( UVA) T({ UVB}
5 5 5
57.23% 11. 29% 1.23%
3.60% 0.10% 0.12%
6.28% 0.88% 9, 92%
0.61
* &k SUPERIOCR
Critical
Wavelength Scan # SPF
376 nm 7
376 nmn 8
376 nm 9
376 nm 10
376 nm 11
12

CAUVIDOHO9-4.UVT Page: 1 o0f1

Critical
Wavelength
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