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2B ' £H FDA H1bii st & L R R A XL 2T
FROGAEFLHREHATEART TR
4 % e d The Cosmetic Ingredient Review
(CIR)YZ ML TRLEDRT AR &
FREERENE ABABARSHNTRE
15] 4o National Toxicology Program Testing (NTP
testing ) ° 4t # H F & 4 #% : toxicology,
carcinogenicity, photogenecity % # 1+ 5 * 4k
SH R4 HE G F B § R B (scientific
meeting review)E R Z# X AHABTEL
BELER FDA HERLERKEAH BN
3% FF 2 K B ¥ California’s Proposition 65 » 4+ #
BAESEILE R Rk BERREER
ko LA R B AHAs B 45 £ B FDA 42 1998
s 85 NTP testing » tb#t 10% REEHL A2 10%
RE(PH3S)H A AR £ £ SEL R skin
HAEGE BERARSRE  ROGEWEE
IR e R 0 PR A FDA # 4 & California’s
Proposition 65 4 % 4 4 & & & M X &
(sun-photosensitization test) » 38 %4 1999 F1F
## > 3 4 FDA/COSMETICS 483 b A7 -
# 4 acrylamide - DEA & TEA ~ % % #&| ~
Licorice ~ 2 3k §.1t4¥ ~ paraben #7 - phthalate ~
pyrocatechol ~ triclosan ~ zinc pyrithione % 5t %"
BEFINEENIFELETF -



BREE  BRBEAE F CRIFREENT T > AT HI M A
SACHE S BRI MR 2 AL dh s R AR U
i A R EBRR R - T4 1992 FH
¥ > COLIPA Frif i "B XAk E 4
B & ( SCAAT )fek bt b E X AL R
25 BRERERSNE  BANGHRARY
RF %z E BRAICAH 4 BEHRAMEAZD
MR AE Z BRI Rk B4 L F R ER L
(skin corrosion) + & & % ¥4 14 (skin absorption)
K% # M (phototoxicity) » W & % 3% & H&
(photomutagenicity) % - [ 8 SCAAT #
2001-2004 AR89 R&D 3tE F > &étHR
85 %) s M4 (eye irritation) ~ & JE & B M (skin
sensitisation) & & J§ it (skin irritation) % -
BATH R EZ A5 0 2004 FeFig by ik
&) 5k 2 (validation) AT Z Fe £ - BFEE Z B KK
EHEHRERE-RMBE R EERLP
(European Center for the Validation of
Alternative Methods, ECVAM) i 47 5% 24 3X.5%
= B 4E R R AR F R R Bk 2V (reduction) ~ BLR
(refinement) ~ B 4X (replacement)3R % B] » &%
Aok s £ 4 B ATRTHEAEN
FikEERAo T R



The current regulatory testing status of altemative methods (based on the Three Rs
- reduction, refinement, replacement) for key human health endpoints is
summarised in the following table:

Type of test / Status Test Method / Guideline
endpoint , for alternative method*
Acute toxicity reduction & refinement aliematives (FDP', ATC', | Bibis, Bitris (EU) /TG 420, 423,
UDP') in use; ICCVAM - ECVAM vafidation study in | 425 (OECD)
progress (probable outcome - partial replacement);
R&D' (basic ressarch on in vitr systems)
Skin imitation R&D (basic resaarch on in vilrp systems); ECVAM
validation study to start during 2004 (probable
outcome - parkial replacament)
Skin comosion validated (ECVAM); accepted by OECD B40 (EU)/ TG 430, 431 (OECD)
Eye imitation refinement aftemative (rabbit LVET " ) avaable but
not widely used; existing in vitro methods not
formally validated - used as in-house screens
(partial replacement) and for identification of severe
eye irrtants; R&D (basic research on in vitro
systems)
Skin sensitisation reduction & refinement aflemative (mouse LLNA') | 16429 (OECD) / B42 (EU)
validated and accepted by OECD; R&D on-going for
replacement aliemative(s)
Phototoxicity validated (ECVAM); accepted by OECD B41 (EU)/ 76432 (OECD)
Skin absorption in vitro methods considered 1o be valid (no formal | TG428 (OECD)
validation study conducted); R&D on-going (repeat
exposure)
Sub-chronic toxicity R&D (basic research on target organ foxicity and
{repeated dose) repeat dosing in vitro)
Mutagenicity in vitro methods used routinely, but not specifically
as alternatives to animal testing {part of accepted
testing strategy); validity of in vitro micronucleus
assay under review
Photomutagenicity no standard animal test protocol / guideline; in vitro
assays considered to be valid and used when
te (hazard identification)
Toxicokinetics R&D (basic research on jn vifrp assays and kinetic
Teratogenicity in vitro screens (partial replacement) for
embryotoxicity have been validated (ECVAM); R&D
(basic research on in vitrp Systems) ]
Reproductive toxicity | R&D (basic research on in vitro Systems)
Carcinogenicity R&D (basic research on in wifro Systems); validity of
in vitro cell transformation assay under review, but
would not replace rodent bioassays
*Three Rs definition of atematives

'LVET = low volum eye test; R&D = research & development; LLNA = local ymph node assay;
FDP = fixed dose procedure; ATC = acute toxic class method; UDP = up and down procadure




4. FAW b RERIWE

BALZREARBE—BILAEYE » RAEEDIK
fbAbHE L T3 EBERJE B 5 ESEATR T ¥
el BT RERUTHE OFELRLETHE
BARTASK RO ZERTEUARELTIRE R
SAR 5 2002 £ 7 AR AL B EFABEN
FEPHEER ETRREMZIAR €45
BHSRETARBITHBEE P hwd o8 R
P RATHSEF o BRLERETAHRTE
HSREARPEZ M R EEREE
ZEHGELZRE RS HERFTLE R
EAE(GQP) MM - Ao HBRFEHT
LABITESRESZELFE BHEER
BREZRS>THEAEGVP) 2R - AEL
MO HSREEHFBITREEEARRER
Eph2zie8mE LELEREBEREAITLR
%%ﬁz%%%%%%%?Ana%%%aA
LB AR SBERIER

Z 5T E ﬁ%z%%%%‘% %ﬂzﬁ
HEERE -
RAHKBILRELERRCLESZIAR
( Registration, Evaluation and Authorization of
Chemicals; REACH ) » s 2 # t =& E > &
NEOIEZE LIRS RELELZEHYRR - B
FMAE “reaHmRR - BFRHEBRRZ
BRAMHGAFFHE > L7 82004
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5. AR

#9118 2 EHLLRLELRMELZE
ks > A2009463A 1184 » 23k K Y2 H
Y% FERABEFH - LRLAAFTHRE
Y8y h B % = dEsh ek TTE 22013434 -
fL4E & B 3R R R
BATETILESEE—RIEREH - Ol
WA M FEIE R4t OSPF 4B HF0 0 O
et SR AET  RERpitid T !

1. AbHE L & 4 T ik 46 B 7 8t

% B CTFA -~ ex®t COLIPA #2 8 K JCIA #4t#
L E R ERREIMEMF AT B4
HIRERE LB R0 T RAT

¥ MAEYRE FEA RN
1@ [ RRRBRFEHRAESR £ B %
X< % % 100cfu/g(mL)~500 cfu/g(mL) [ISO %
2EME & CTFA # %
F T % % 1000cfu/g(mL)~5000 cfu/g(mL)|%] % #2.%6 °
3EEMMAMASTRERARE ISO Ei#47
# x ISO
TC 217 #%
& M kAR
L B%kA
gt || BIRA A ZEXAS
KT % % 100cfu/g(mL) Ao
2HME S CTFA —3%k
A % # 1000cfu/g(mL)
3.#.4%47 S. aureus ~ P. aeruginosa ~
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C. ablicans # #£ 2 A 7% B &
4.4 aerobic mesophilic #4 4 2 R &
B RCBREE BIA A o
A5 % % 100cfu/g(mL)~500 cfu/g(mL)

Hib g db:
A9 % % 1000cfu/g(mL)~5000 cfu/g(mL)
B A 1.Viable count method : RATZ b

# 3% bacteria & eumycetes 3 & 5 E AT
7 7% # pour plate, spread plate, bacteria &
membrance filter method fungi H AL
2.Specified microorganism method & 4 MR & B
A sk tm 645 E. coli~ -3

P. aeruginosa ~ S. aureus ~
Salmonella ~ Enterococcus

A AR ERBETAAR O H
TR BRI R L EMRLER - MAEHR
Hl 2 B R E R R R A SACE M TR AT
RTATRERMEDZEIEE -

2. SPF &4 B 3 o
N B R ESPFRI SRR 2 — I @ B
1990 4 Bp M 45 4% 42 i) » 3F Bl 46 3 4T B IR R
ZHERNEH BANAEBRA ERBAGID
720024510 8 €. s — 31t R £ BFDA
BATH E4tH 5 UVAR 3 H Rl F ik
ATER4E 0 FASHAE2005 5 A0 5 UVASRUVB
BlH sk — B A 0 B AT93%199945 A 21
B AT Z IR E S AR -



3ALRE &b AR AR R
FHREDDRIBT > BERSFELE BRI
A BN AL e & B R VR 0 — A3 IRINCI
&k RE HN20014511 A58 N &1Lt
E&HEUDRMET 0 EMN200245858 %
e TRIEEBRTERTFZTLE !

Cosmetic Ingredient-Labeling Status in the World
cosmetic ingredient-labeling |[Number off Representative
method countries countries
all-ingredient labeling with 32 USA, EU, Astralia,
INCI nomenclature Brazil, Taiwan, etc.
all-ingredient labeling with 5 Japan, Mexico,
INCI nomenclature translated " Russia
into own language etc.
all-ingredient labeling in own 4 Columbia,
language : Honduras, Nigeria,
etc.
Labeling of specific 13 China, Korea, Peru,
ingredients Vietnam, etc.
no obligation to label 18 Canada, Egypt,
ingredients India, Panama, etc.
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S ABRTELTEBEUVAR#AREE-10423 8
1 B EAHE S TN SN SRA N E R HRREN
a1 820 p4EEs2 > BT BESFELRIN
EHafARLEREARIMRE UVA # E5 - £ R&
FAM LA R T ONH 6 BRI OLEIFFIOR
ML PIONH A FI@E B3I PIOM B IO
R EIF - SRR FATTEE AL FHERK
PAXBRAESFIGOEBRABESE RPN BE UVA
i RS HE SR ERIRAL - B&
UVA %46 - B2 ZILRBERESHE - HRE
ARPOCHFBRBAMZEY  BRFHELX#ER
HHEEBERBRE ENEHBL SR MREERE EFE
HAbeYB R EAEFRMEE -

=+%% DHC t# & —10 A 24 B
DHC ft#t %/ 32 "DHC ;iR AN B A" XK EEEF O
(DAIGAKU HONYAKU CENTER) » 1972 £ & #1 A F
MEFLELE BAFEME S UIhE L Al
SEEHRMDHC ABARAA LRI HEXEALXR
Rt ABELREFTE EBAEGEIRAK
1999 F &My N R IREHES XIEE 0 AEIEH S
BT IZE AL o 4T B ANEiE £ DHC R £ XA
BRiEFEEH TR > DHC 8%kttt bisitlE
kLT EaFE BRMARTEBRALEHBANTRER A
g o LI kAT B 38 SLIRER 6 BB T 0 ¥3% N 9
UMRRIEHEREEEG ARR—ROHBH - T 5



BEY AT ERATHERE B ST EME LN
HBHA GMP T BRI 2RBAGSEL NS & FIR

E -BEF -BE - FHEEFARS RS ER—BH®
AR E ATOKEZLBEYRT S BEFERE -
W MRABLEEHARFCAE —10 2782298
(—).BARUVAR#E AR EXEAN -10 427 8
B A UVA By 3 77 0] & ik 0 #¢ 1986 £ 85 & 2 4bik 5B 3]
FALEAR T 3A TA, AA, AAA > R HHL UVA RIMRZAE
71 btk 0 BABRAEMAN G HAEHRARE UVA &
TRk REFRIESLS UVA #2425 % 5 B AR1L
T EESRRIREFIRZE G 1992 £ UVB By
MAMAREIEXNZ RS > BPMSKRIT UVA B a)
EERERBTEZ BN GBEFERHEAR &R
BAFEAABTE > £ 1995511 A 15 ATAAR
I SHEP R HHEEAT 0 1996 S UVA A Rl E 2 R EE
NEK  ZFAATHER L& — -
(). B A UVA 5 H B R Em A
1. REBAT RSB EZEME -
2. UVA 2 #3301 -
3. BRRA S AR RE -
4. NBBHRERER AR -
5.UVA &k Z %t E -
(=).UVA 42 £ X1
B AR Z UVA 53 1 22 B2 4 B 4784 > HE A
Z R Bk L AR 5 Bk T AT
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Standard Sample

Wit%
Al Purified Water 57.13
A2 Dipropylene Glycol 5.00
A3 Potassium Hydroxide 0.12
A4 Trisodium Edetate 0.05
A5 Phenoxyethanol 03
B1 Stearic Acid 3.0
B2 Glyceryl Monostearate, Selfemulsifying 3.0
B3 Cetostearyl Alcohol 5.0
B4 Petrolatum 3.0
B5 Glyceryl Tri-2-ethylhexanoate 15.0
B6 2-Ethylhexyl p-Methoxycinnamate 3.0
B7 4-tert-Butyl 4’-Methoxydibenzoylmethane 5.0
B8 Ethyl Parahydroxybenzoate 0.2
B9 Methyl Parahydroxybenzoate 0.2

Total 100.00

ik pEg

HEFGIR AI~AS Z 5 BN KT 0 Aok E 70°C
BRI BI~BY Z &4 0 &K T o o E 70°C
ERDBEM - BNIALHTH B o A ¥ B35
B » A8 B 4345 B3k -

(m). AR EAaT X £ 15

1. ABRBEBRATRmE 2 TR E
S UVABRBRZ L REEREITHERE  £WRT
HiA - BYBME > A5 FMEAREHAREE > UVA
Kz SRELHN NIV AL R4 Loz
LREEFEERNEE -



2. KiphsuE L BRRE
A BRSFS UVA RUERERE - UVA I
(340-400nm) g2 UVA I (320-340nm) b 5] & 3 35 7 K 15
s, UVA I/ UVA 1= 8-20% ; i& #4853k 335nm, KiRAE
B4 % L4 spectrometer A E— K ©
3. BHAEERWEEKTE
%0 20cm*(5cm x dem)MA b ey R B @AE 0 A ERK
2mg/ cm’ PR E S0 BHRAL A 15 548 MRS
MERHTHR  RERRUAKRKGAEBKERSA 7
3z RN gERA I B & 14 (Minimal Persistent
Pigment Darkening Dose, MPPD) -
(B) A% EH -10 4288
A RH B MR REEIT AR - AR E S PFA
375 kAo ByUR & w4 PFA $60E 4 3~4 ~ 8~10 > 4%
5598 54 35 /% 46, 8] 5.4~1.78)/cm’/min 38 £ X # 3% & 0 B8
35 P LA 1.25% 04538 o > R EIR K B R BB AT B 30T
B4 5218 (REBRAE > THEAMBYE)  #HEK
ALz BABERZIBHEARLAEBAEAR L 421
(J/em?) - BERFA4EAT » oo 2R EH A E B 6cm x Sem
Z B HwESE/E MPPD ~ 2K - Al A
& 2 3RE A M MPPD B & R 4 B B £ B R E IR 60mg
ZRERHAGRE R X 15 o4k 0 BRI EBTR
Shep BB St o AT RILBPRIRE T Ares B4k, sk 0 B
Pz BALHAEs % Bk 1EDSFREFRERL
SR BALIG LSS - WHRE 4B o
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(R) AR ERHH
FIESRAEFEILRERLL  EE2ZE) 2 LA LR R
FHE o HNBZHEAANBREFHBHRAEL L

B BB EHEZ 23 A LB R — R - 2T
Tt T T 8T - Bt A
T+, AMMATE - HELRBHEZ EBE TR
S U EAESHZ PFA -
(£).PFA #4314 —10 A 29 8
tEPFAEZHE :
1. ARBRIBAZREHRRZ MPPD ~ 2 £ R K
ko5 i & 2 MPPD -
2. BT BBRFETERA ©
3. kA X3 BB AZ PFA 44 ¢
. PFA; = MPPD,; treated / MPPD, untreated
4. 3| W42 B 2 PFA = F £ 8 % #.8 P (3.75£1.01)-
5. 3B P - FRBE SN CLAHE
PFA=PFA,+PFA,+PFAs+........ PFA,/n(n=10 & 34 })
6. ZEGERFZAEN 10%2 N > FARBARBARE
¥ o R E X H R o
#| A 8% 2 MPPD & 3t & 15 %8 & ot 2 PFA {8 » — A& PFA
HZRAEL PFA2 £ 4424 % B7PA”,
PFA4 % 812 \# 8 % » #5=PA",
PFA A7 8 % » &7 PA" o
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BARARER & TR

BABE 54 | 432 | 346 | 2.77 | 222 | 1.78
4 |B&HE@217) [23.49] 188 | 150 | 12.0 | 9.66 | 7.74
T O BHEEIARE] ++ | | | | |
H|B4t 2.5 hERE| * + + - - | -
# 2 Z/AERE MPPD
%

A |BB&8(13°03”) | 70.5 | 56.4 | 45.0 | 36.0 | 29.0 | 23.2
o (B4t EZAERE| ++ ++ ++ + + +
1|84 2 etk x| & + + + - -

ZIAERE

B4t 3Rz o+ + * + - -~

E LR MPPD

PFA=

2.4

pA"
A |BsEQ606”) | 141 | 112 | 90 | 72 | 58 |46.4
oo |BB4EEILRE| ++ ++ =+ | o+ | |
2 (Bt 1.5 eFg + + + + + +

Z 2R

B4t 2.5 JNBFIE|  + + + + + -

z 2RI MPPD

PFA=
3.9
PA"
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(1).8 AR P e @bt 5% T i 4 € JCIA A bR AL &
ERBEEeSH BRI ESEFIREIETE&BIER
RS > Hlio - 2B/ S E S ¢ CTFA - sk
#1bE & & 45 £ € COLIPA - Fp Bt 4 BT 4T Sk
L EBBARBRFARI S H BB AL EEZMER
HEREFERNERIL > BB HMESH R ZFK
#

QI ERABILE S UG RSB AR — Rtz X
TRARMARAERARESY - BAIREE -&BHAB A
EZAREMI  &RB A 2007 £ ERA 15 HigEE
27 B> % 4 f T £ (CASIC) 6 B ~ £ & T 13 (ASEAN)
SH R EARBMEARZ Y X BTEEM ARG -

Q) UAE AR AL ETE A B0 R E
BITFEREEEDER  AERTETEUESHY
BARBRBRA G RB AR E LHRHZ SAHTH
ik ~HmESRLERTHB RBRBEGEEER
ZEWME -

4. F_RAABEBRAELEMRAEAT T LT UVA B
ARk AFBRMeBR T ERLS XS EFILE
ke FHIREHE P ARRBRERYTZEZ
HFHERTERLR #HERRAK UVBE UVA £ 8 »
REEEREFZHIIALRRBEERE » ZILRE
ZH| o PFA EH EHAB SR BRIE I > ¥
s G R TERHRIRGRERMI - BERE
AP AR R L2 B EIFRITEE -

22



(5).UVA B#ARBFTERBIBRBERES £ S ENLE
SBRERBFIELRE %;‘a‘%ﬁ;‘i:'r#iixﬁﬁ » {2 YLEE P9 &
REEWB BAFTEILES RESHE UVA- B
ax%%*&ﬁ%%&ﬁbﬂ%&ﬁﬁzg’&am
UVA 5 hpl ks A BTRE—2IL » 28 FDA
JRIE4T# &4 UVA W53 8 7 ik #4734 » R34
2005 %4745 UVA #1 UVB # 38 F ik — B A o

1B~ 3T

(1.5 2 BB RIS F I8 & B REHE SRk
BEGHBLABRRETEIAETH  BARE R
LB RS fARRBRBERTESS
QQ).BREt A his il & EE R REZED HRETHEGY
BMARB A EZEZY  AABAERGIET 3T #E
XM A BEE - ERRAFASEREKXSIERTRE
$EEF 28 FDA $HEH &K E B XAy LT
o FHRERMETBREABAEENETET KELF
BirR a2 X THARRRE L REHE
BRI TEZER -
(3). B AT B P P s AT AL AR LB A 4 7 ik 45 § 05 4t ~ SPF 89 B
BrAA L R AR RTEL BRI AL R RER
T SPF ¢4 R Afn b B m 2 T ERBERF SR
FoABE S LS A M T A REY  ARRARE
BB R > BATELELREGI I T4 -

23



(4). A6 %1 & 5 o Bl 2 A s hE K ER % & -UVB P BE 15 B L
UVA ARl ek BETEARMET—RILZER
#8 ; UVB HR 43R AR E 8 R TERRA
Foo RREFENEHAE CHRENE NALHE L ¥ o 3k
A BHE UVA ARk HESTRIZEL
Y 5T R B 2 A M R ok A R B R R UVA
5 A R R AR

(5). % B Pl B4 SO AR A% 3L 2 4 S5 i AR K0 dE By AT AL

B Sk — RAL R IRR B AR B L& 6 X R B
ARG HEITOE T LT HANCHERELRT
HE o REARMAELREAKGRETARRIR 5
BN ARBE AR S EF R BB RIS -

24



it e —
B A& UVA B 7 Bl 2k

Japan Cosmetic Industry Association
Measurement Standards for UVA Protection Efficacy

Nov. 15, 1995
Japan Cosmetic Industry Association

25



Introduction

The damaging effects of UV rays on the skin have become widely recognized by consumers, and
there have been reports in the media warning of increases in the level of UV rays due to environmen-
tal pollution. This has resulted in the appearance of many "Cosmetics with UV Protection” on the mar-
ket. These products protect the skin by reducing or blocking the effects of UV rays.

Cosmetics with UV Protection can be roughly divided into two groups. One is "Suntan Cosmetics"
which are used for the purpose of obtaining a beautifully suntanned complexion while limiting the
effects of UV rays on the skin to a minimum, the other is "Sunscfeen Cosmetics" which are used for
the purpose of preventing Sunburn and Suntan,

UV rays that reach the surface of the earth can be divided into the A region of UV light (UVA: 320-
400 nm) and the B region of UV light (UVB: 280-320 nm), and these two types of UV rays have different
effects on the skin, UVB causés erythema of the skin several hours after exposure, and several days
after exposure to UVB may lead to increased pigmentation, dryness and scale. UVA causes darkening
of the skin immediately after exposure (immediate pigment darkening) and in the event of exposure to
large amounts of UVA, this darkening appears to be transformed to delayed pigment darkening, There
are also reports that UVA increases sensitivity of the skin to UVB, In addition to these acute respons-
es, UV rays contribute to skin cancer and to aging of the skin typified by blotches and wrinkles, The
relative contributions of UVB and UVA to these various reactions are not known, but the effects of the
deep penetration of UVA rays cannot be ignored.

Under these circumstances, the expression "UV Protection® (in product claims) is not always ade-
quate, so there is a need to clarify whether a product protects against UVA or UVB, and to what
extent it protects against each.

At present, Sun Protection Factor (SPF) is recognized throughout the world as an index of the pro-
tection against UVB provided by Cosmetics with UV Protection. The SPF value is determined in
accordance with the Japan Cosmetic Industry Association SPF Measurement Standards (Effective
from January 1992) in Japan, in accordance with COLIPA regulations (October 1994) in Europe, and in
accordance with FDA regulations (Tentative Final Monograph, May 1993) in the U.S.. Because these
methods are quite similar, their SPF values are roughly comparable even though a uniform method is
not employed worldwide. Throughout the world the SPF value acts as an index that consumers use in
product selection.

With respect to an index or measurement methods for UVA protection, however, a uniform mea-
surement method has not yet been established on a national or industry-wide level although several
papers on the subject have been published, and studies are underway in various countries.
Throughout the world there are products displaying numerical values, efc., for UVA protection, but
because there is particular concern that a uniform measurement method has not been established in
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Japan and these numerical values may cause confusion among consumers in their product selection, it
has been decided not to employ some types of index to list the level of UVA protection on cosmetic
products. )

Therefore, for the purpose of establishing a method for measuring UVA protection, the Technical
Committee of the Japan Cosmetic Industry Association reorganized its previous SPF task force in
November 1992 and established the Ultra Violet task force. This task force has handled the basic
research project on UV protection approved and sponsored by the Japan Human Sciences Foundation
and has compiled its results in this document.

‘The fundamental principles toward the standard are described below :

(1) The standard is intended to provide uniform measurement method of PFA (Protection Factor of
UVA) values and labeling method for the grade of UVA protection on sunscreen and suntan cosmetics
enable consumers to select products which meet consumers’ desired UV light protection efficacy.

(2) The standard shall go into effect on January 1, 1996.

(3) The standard shall be reviewed when new technological findings warrant it.

The standard consist of "I. Measurement Method of UVA Protection efficacy,” listing itemized mea-
surement conditions and "II. Annotation " providing practical points carry out tests using this
method.

I. PFA Measurement Method

1. Selection of Test Subjects and Test Sites (Annotation 1)

{1) Subjects must be healthy males and females at least 18 years old and belong to Skin Type IT, I or
IV mentioned below.
Subjects must be asked of their physical conditions and must be excluded if they have photoder-
matitis or take medicine (such as anti-inflammative agent, antihypertensive agent etc.) relating to

skin's photosensitivity.
Skin Type: 1 Always burns easily; never tans
I Always burns easily; tans minimally
II  Burns moderately; tans gradually
IV Burns minimally; always tans well
% Rarely burns; tans profusely
VI Neverburns; deeply pigmented

The skin types are classified based on the typical skin reactions to 30 to 45 minutes sun bathing
after a winter season of no sun exposure.

(2) Test site is the back, and the skin must have almost uniform color without pigmentation, nevus and
so forth.
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2. Number of Subjects (Annotation 2)
Each test must be performed with at least 10 subjects and the starndard error for measuring PFA
shall not exceed 10% of obtained PFA value.

3. Standard Sample (Annotation 3)
The standard sample shall be prepared according to the formula described below.
Measurement of the standard sample shall be performed concurrently with the measurement of the
test sample. ;
Formula and Preparation method of the Standard sample (a cream containing 5% 4 -tert-Butyl4*
Methoxydibenzoylmethane and 3% 2-Ethylhexyl p-Methoxycinnamate).

% by Weight
Al Purified Water 57.13
A2 Dipropylene Glycol 5.00
A3 Potassium Hydroxide 0.12
A4 Trisodium Edetate 0.05
A5 Phenoxyethanol 03
Bl Stearic Acid 30
B2 Glyceryl Monostearate, Selfemulsifying 30
B3 Cetostearyl Alcohol 5.0
B4 Petrolatum 30
B5 Glyceryl Tri-2-ethylhexanoate 150
B6 2-Ethylhexyl p-Methoxycinnamate 30
B7-4-tert-Butyl4'-Methoxydibenzoylmethane 50
B8 Ethyl Parahydroxybenzoate 02
B9 Methyl Parahydroxybenzoate 02

Weigh out each of the ingredients in A, dissolve them in the purified water, and heat the solution to
70C.

Weigh out each of the ingredients in B and heat them to 70°C so that they dissoive completely.

Add Bto A, emulsify the mixture, and adjust the size of the emulsified particles with a homogenizer, etc.

Cool the emulsion to obtain the standard sample.

4. Amount of the Samples to be Applied (Annotation 4)
The amount of the samples to be applied shall be 2 mg/cm? or 2 p L/cm? each.

5. Area of the Samples to be Applied (Annotation 5)
The area (for applying samples) shall be at least 20 cn?,
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6. Time from Application to Exposure
Radiation exposure shall begin at least 15 minutes after the samples are applied.

7. Light Source (Annotation 6)

Anartificial light shall be used as a source of light, which must satisfy following conditions.

(1) The UV light emission in UVA range shall have a continuous spectrum similar to sun light,
Moreover, the ratio of UVA I (340-400 nm) and UVA I1 (320-340 nm) shall be close to that of sunlight
(UVA II/UVA=8-20%). .

(2) To avoid extreme sunburn, UV ray shorter than 320 nm shall be excluded through the use of an
appropriate filter,

Monitoring and maintenance shall be performed to insure that the above conditions are always
maintained.

8. Radiation Field (Annotation 7)
A single radiation field shall be at least 0.5 cm? The radiation fields of the untreated area shall be
equivalent to the radiation field of the treated area.

9. Progression of UV Dose (Annotation 8)
A UV dose progresses geometrically and the increment shall be 25% maximum.

10. MPPD (Minima! Persistent Pigment Darkening Dose) (Annotation 9)

The MPPD is defined as the minimum dose of UV rays that produces slight darkening over essen-
tially the whole radiation field within 2 to 4 hours after exposure. Determination of MPPD shall be
conducted in a room with sufficient lighting at a fixed time within 2 to 4 hours after the end of expo-
sure, At least two trained evaluators are desired to read MPPD.

11. Calculation Method of the PFA Value (Annotation 10)
PFA value Shall be obtained from the following equation by using MPPDs at sites untreated and
treated by a test sample.
PFA value = MPPD in protected skin/MPPD in unprotected skin
PFA value of a test sample is defined as the arithmetic mean of each subject's PFA values obtained

from the above equation.

12. Method for Expressing UVA Protection (Annotation 11)

For labeling PFA values in UV protecting products, the figures to the right of the decimal point
shall be discarded from the PFA value of the sample that has been calculated according to the above
method to make it an integer. Then, when the value is not less than 2, it shall be classified according
to the following PA (Protection grade of UVA), and this classification shall be expressed on the label,
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PA shall be placed together with the SPF value.

PFA Value PA (Protection grade of UVA)
2 or more but less than 4 PA+
4 or more but less than 8 PA++
8§ or more PAHH
II. Annotations

(Annotation 1) Selection of Subjects and Test Sites

For the PFA value measurement to be an index of the persistent pigment darkening induced by
UVA, it must be assumed that a stable darkening occurs from exposure to UV rays. If the skin color is
dark, the determination of this reaction is very difficult. Moreover, as shown in Figure 1, no signifi-
cant differences were found between PFA values obtained from skin types II, IIT , and IV, Therefore,
skin types I, ITI, and IV have been stipulated. Results of a skin type survey of Japanese people con-
ducted by the Japan Cosmetic Industry Association show that approximately 74% of Japanese belong
10 skin types II, I and IV,

The subjects shall be selected from applicants who understand the objective of the test by interview
questions in the "Questionnaire for Subject Selection”. Examples of drugs that contribute to photosen-
sitivity include the following:

Hypotensive agents, psychotromc agents,
tranquilizers, antihistamines, oral hypoglycemic agents,
and tetracycline antibiotics.

Because it is necessary for the test subjects to evaluate their own skin types and agree to being a
test subject, the minimum age for test subjects was set at 18 and above.
It is also recommended that subjects not be older than 60 year old.

Figure 1 Relationship Between Skin Type and

PFA Values of Standard Sample
5 Bar : Mean+SD
4

E

K2

SkinType I SkinType B Skin Type
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(Annotation 2) Number of Subjects

In determining the PFA value, the larger the number of subjects tested, the higher the reliability of .
the value obtained. However, it was decided that the PFA value may be determined from a minimum
of 10 subjects, as long as the variation of results lie within a specified range.

With respect to variation, it was decided that the mean PFA value is valid if the standard error is
kept within 10% of the measured PFA value. If, however the standard error exceeds 10% of the mea-
sured PFA value, the number of subjects shall be supplemented so that the standard error falls within
10% and a highly reliable PFA value may be determined. :

(Annotation 3) Standard Sample

The reason for taking a measurement of the standard sample is to confirm that the PFA values are
measured consistently in accordance with the Measurement Standards for UVA Protection. The mean
PFA value of the standard preparation shall be 3.75 (standard deviation 1.01).

(Annotation 4) Amount to the Samples to be Applied

The applied amount of the samples shall be 2mg/cm? or 2 L/cm?. From a practical standpoint,
measurements shall be made in accordance with product form by weighing it on a balance or by mea-
suring volume in a syringe, etc.

An area on the skin shall be marked with a marker, and the samples shall be deposited throughout
the area and applied uniformly with the fingertips, etc.. For testing purposes, the condition of the
sample application must be as close as possible to the form it will have in actual use,

For example, if a 20cm’® area is selected for sample application, 0.04ml of an emulsified test product
may be measured in a syringe and dropped onto the surface of the skin. It is then applied with the fin-
gertips so that it will be uniform within the specified surface area delineated by the marker. In a simi-
lar manner, 40mg of solid test product such as an oil-based stick or lip coloring may be weighed,
dropped onto the surface of the skin and applied by spreading with the fingertips in a uniform manner,
or it may be heated to a fluid state and then applied. Powdered solids such as face powder should be
applied with the tip or puff that will actually be used for the product. The amount of sample adhering
to the tip or puff should be measured, and then it should be applied so that 40mg of sample remains on
the surface of the skin, As an alternative, 40mg of sample may be weighed out and then applied using
purified water to increase its dispersion and adherence.

(Annotation 5) Area Applied by Samples

In order to minimize the weighing error of the sample, the area of application was made at least 20
cm?, Of course, the larger the area of application is, the error which may take place during the weigh-
ing operation etc. becomes smaller.

In case when several different preparations are to be tested on one subject, the distance between
application sites of the samples shall be at least lcm to prevent samples from spreading over and
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influencing neighboring sites.

(Annotation 6) Light Source
(1) Conditions Required for the Light Source

The light source for the PFA value measurement test must emit a continuous spectrum of UV rays
in the range of 320-400 nm to enable testing of the level of protection for the skins against the effects
of UVA, which is a component of UV rays in sunlight. The ratio of UVA I to UVA II in the final beam
will depend on the strength of the lamp, the optics, etc., of the system, but it must not be far removed
from the UVA I to UVA II ratio in sunlight, Therefore, the ratio of emitted UVA IT was set at 8% to
20% of the total UVA. Moreover, it is important to consider the exclusion of UV light shorter than 320
nm, which is a strong cause of erythema, by using various types of filters. Visible and infrared light
must also be excluded to avoid the darkening effects of visible light and the effect of heat.

(2) Monitoring and Maintenance of the Light Source

The energy emitted by the light source must be constant and relatively uniform through the cross
section of the beam. Changes in the voltage supply to the lamp, lamp life (hours of use) and accumula-
tion of dust in the optical system alter the emission of the lamp and affect the spectral distribution.
To protect against these problems and obtain reliable, reproducible results, conventional monitoring
and maintenance of the light source are important. The light source should be monitored and main-
tained in the following manner,

1) The UV light emission intensity of a lamp shall be confirmed by using a UV light  radio meter.
2) When periodic monitoring and maintenance are performed, the information shall be recorded
together with the measured values.

UV light radio meters are not sensitive enough to detect changes in the light spectrum due to aging
of the lamps and filters, so early replacement of lamps and filters shall be performed, and these opera-
tions shall be recorded, Moreover, it is possible that the MPPDs of subjects will change with changes
in the intensity and spectrum of light.

Therefore, changes in the MPPD can indicate degradation of the light source, and they shall be
carefully watched.

(3) Maintenance and Inspection of UV Light Radio Meter

Sometimes accurate readings with the UV light radio meter cannot be obtained because of filters
that become dirty or degraded. Therefore, the meter shall receive periodic calibration by the meter
manufacturer at least once a year,

{Annotation 7) Radiation Field

The minimum radiation field ( § 8mm) is 0.5cm? when using a solar simulator used at various
Laboratories or sold in the market.
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(Annotation 8) Progression of UV Dose

A radiation increment is 25%, that is, the radiated energy amount (exposure time) at each radiation
field is calculated as geometric progression of minimum radigﬁon dose (minimum radiation dose X
1.25%) When the exposure time is held constant and the radiation intensity is varied, the radiation
intensity shall be calculated as a geometric
progression of the minimum light intensity. The amount of increase should be smaller, however, if
PFA values of higher accuracy are sought.

(Annotation 9) Minimal Persistent Pigment Darkening Dose (MPPD)

Immediate Pigment Darkening (IPD) is a temporary brown-gray to brown-black reaction observed
in human skin immediately after exposure to UVA. This reaction was originally reported by Hausser1).
Thereafter, it was discovered that IPD is due to a photo-oxidation reaction in which a colorless
melanin precursor is oxidized to become pigmented melanin?,

It was further discovered that IPD occurs with exposure to visible light™ and that this response is
an effective index for measuring the UVA protection in healthy human skin® Because it occurs with a
relatively small dose of UVA and fades quickly, it is believed that IPD is suitable as a response index
for measuring UVA protection in Japanese subjects, However, the following problems were found in
our results.

(1) Because it fades so rapidly, the darkening response immediately after UVA exposure varies widely
among individuals, and stable PFA values are difficult to obtain®,

{2) When tests are performed on cosmetics, especially makeup products, 2 or 3 minutes elapse after
UVA exposure while the skin is wiped with skin cleanser, and froma practical standpoint, observa-
tion immediately after exposure is impossible.

(3) Determination should be performed by several experienced observers, but in the period of time
required for 2 to 3 observers to make observations one after the other, the darkening response is
changing, which creates a vicious circle.

Therefore, when time course observations of IPD were made in an attempt to overcome these prob-
lems, it was discovered that 2 hours or more after exposure the rate of fading slows and becomes sta-
ble®, It was then determined that stable values could be obtained when PFA values were sought by
using the response 2 to 4 hours after exposure as an index6).

It is believed that the measurement of UVA protection by using the IPD response 2 to 4 hours after
exposure as an index is the most suitable method.

It is not appropriate to designate this response that occurs 2 to 4 hours after exposure as IPD
because it is different from the immediate response after exposure. Therefore, after considerable dis-
cussion it was decided that from the standpoint of a response that ultimately persists, this response
should be called Persistent Pigment Darkening (PPD), and the minimum dose of UVA necessary for
inducing this response should be called Minimal Persistent Pigment Darkening Dose (MPPD).
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(Annotation 10) Calculation of the PFA Value

There is no uniform method for expressing UVA protection, and various researchers use different
expressions™?, Therefore, in this standard Protection Factor of UVA shall be expressed as a PFA
value. :

In calculating the PFA value, data shall be excluded from subjects in which the MPPD
can not be determined from the area to which the samples were applied or from the area to which no
sample was applied. After the PFA value for each individual is calculated, the arithmetic mean of the
PFA values from all the subjects shall be used as the PFA value for that sample.

The standard error will be calculated to confirm the reliability of the measured values. The stan-
dard error must lie within 10% of the measured values. Calculation of the standard error shall be per-
formed in accordance with the SPF Measurement Standard (Published on November, 1991, Effective
from January 1, 1992).

(Annotation 11) Method for Expressing UVA Protection
‘The PFA value is a value that measures UVA protection as the index of darkening 2 to 4 hours after

exposure. The SPF value uses the response (erythema) itself as the index of protection, and in that

respect it is quite different from the PFA value. More specifically, because SPF is an index of the
extent that reddening can be controlled, it can be used as a general approximation in actual situations.

In the case of UVA, however, even when we use darkening as an index, it is impossible to prevent

darkening through UVA protection alone, and it is difficult to link the response of the skin to a protec-

tive effect that can actually be felt by consumers. Moreover, the values differ if the index is changed".

For example, when the immediate darkening, which occurs directly after UVA exposure, is used as

index rather than PPD, different PFA values are obtained. Although the values themselves may vary,

it is believed that they all yield the same results concerning the relative strength or weakness of the
protection.

Therefore, a classification scheme rather than numerical values was adopted for expressing UVA
protection.

The method of classification was based on the following reasons:

(1) The difference in UVA protection must be clear from the measured values. For expressing the
effectiveness we chose cutoff points of 2, 4, and 8 based on the fact that the value "2 or more" dif-
fers by at least 3 geometric progression increments (1.25X1. 25X 1.25=1,95) from the value of "1"
given for no effect, and in the same manner each class differs from the next by at least 3 geometric
progression increments.

(2) The meaning of the classification must be clear. The protection doubles for each step of increase in
the classification.

In recognition of the fact that the labels must be simple, clear, and easy for consumers to under-
stand, PA (Protection grade of UVA) was selected as the s~nression for UVA protection, and the class-
es of protection on products will be expressed by +, ++, and+++. '
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"PA+" will indicate that the product offers protection against UVA, *PA++" will indicate that the
product offers considerable protection against UVA, and "PA+ + + * will indicate that the product -
offers the greatest protection against UVA.

However, a product that offers protection against UVA alone but not against UVB cannot be called a
cosmetic with UV protection. Therefore, a restriction has been imposed such that the labeling of the
level of UVA protection shall be combined with SPF values. Labeling examples are as follows:

Labeling Examples: SPF10 - PA+ or SPF10
PA+
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