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Abstract: Sunscreen is a product that blocks and scatters UV rays to protect them from UV rays. Domestic consumers
generously invest in sunscreen, ranking first in the world in terms of sun care consumption per capita in 2019. Sunscreens
are subject to a variety of factors, including regulations, ingredients, formulations, clinical trials, and product labeling,
but are tightly controlled as product demand increases. In this study, various factors affecting the UV protection factor
were investigated and analyzed. Preemptive measures such as continuous investigation are required so that various factors
such as these do not become obstacles for domestic cosmetics companies to export, and to revitalize the export market
with international competitiveness.
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B =R Loz Yl A7 2o iinfrared ray, IR),
7HA g4 (visible ray, VR), Z}2]X(ultraviolet, UV) o2 -5
g &= olok Helde 700 ~ 1,000 nme] wgthe]l £ah=
o= A B Holl 56%E ZFA], 7RAATE 400 ~ 700
nme] ST 39%5 ARJSRAL Qlrt. AepdE: 200 ~ 400
nme] wpgre] Blow gjefofr] 2|7l k= Bl
el 2 AR A2 FoRRil], wREY H =8k
Zefshs ubde] JAoR wiof A7l wigA - ofshs]
AL RS dorle AeR dHA 2]

ApeldApdARt sheeh Aol o REE wiS Hos)
7] S8l viEe AlES At AePiiaAl= Aeliio]
ujito]l g7] Aof sl sRle] Holgls Aol UV
PATE F ARE B WA Rl ARelids AP
oM AePifeAle wRelt 7] v)Fieste] oY
= 2ol dEloRnE e otk e
F= AREeIT3].

ARt FA sl mep AeldA (UVA), AR2j4B
(UVB), ALJCUVOE thdet Aepd 2 el m
2} ThefRt ool QAL AwkA o R UVA= Thge] 320
~ 400 nm=[4], T Zls0] FFESte] ujo] x|
AR Ee dorin TiF sl AFE FEAI
T[5], UVBE whgo] 280 ~ 320 nm& o} wjgZo R
TSI NS EAA TRl dTold dEeHES
ARG UVC= 1g0] 200 ~ 280 nm= vj7]2] 2.
E50f ofsf APA=le] AsHof =EahA] Fekth6].

AreliApdAl= Aeiis Adshe djo] ol kel
ARRPAARHA, =EA ARPRAR o] Zhssitt
15 s AeldardAls 7] AReldabdAlRaLE
welet] A Fpsl doflvA|R HgA7IH AR
ot lRge] Foke As AL glom HiEA Lo
= 59t shifoctyldimethyl PABA), SEvlEAAI
H|o]=(octyl methoxy cinnamate) 501 I} =e14 ARfA
ARz FA AdAE AR Sl ARl
RIARAIA miRg Hosts fAEe] Hojurhes A
ZRAAL lon i GROR ollelEEhs, Allotd
5ol Q3] ek AePirfdAle A, 2F, sxeol,
FA, TR, Y 53 do] HefRt AgEel 9lom
7k A veletal ARgaliof Sii7].
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AJA ARLAAA] AR 2016 W 92 o g 2017
97 o} T, 2018 | 103 <] T, 2019 & 109 ] T2, 2020
| 115 o] PR F53] ARsalar QIThs). 2019 | 3%
AP = vlro] 804 o ©R(19.1%) 2 JHHE=7E 71 Al
Aeld 7 & ARgeld, thgoeR FH619 o 2,
14.7%)0] 7FkEA] AdAstar Qlck ofojA] U357 o G,
8.5%), BE}(257 o T, 6.1%), =165 ] T, 3.9%)
S o0& vepdch ghA ey 2019 A SR AR AF
W= 123 o] G ZRphof o]o] 8 915 AR|FoH, AlA
PR APollA ARAJBh= vl 2.9% =Eolt9].

2021 W 3 ¥ 3 A SKSH AHERo|IAE F2H
AFRPARPA] AP oF 7,620 A FFEEH, o]F F7]
ARRVARIA 7 AA; 08 78%S A8k, LHHR] 22%
= T AR EA7E 2Rk Qe SHATH10].

2019 W =1 S AAF 9 22} A A2 E ol
alo] AbESh APRFR(ARAE - £=E + e dddiy
4.0% Z713F 10 2 5347 © Yoz vehton, dAggA
ZFE(2015 ~ 2019) E3F 4.0%2 T3 GRS Ho|al
ATk 2019 W = SPE YA 16 X 2,633 o Y
o= HAhH] 49% S7FICHI). eyt AR dA] 5
FEE AP 2247 5 glolEE ofdofw glo]
U AR AXA] A AEsA| uele- ok A%
OJoRERbAA = Adel FE R SAPE 6
1,503 o 9lo@ 2018W(5 % 4,698 < ¢) tin] 124% =
7Fh g EAE W 20129 A A8 71=3ch
gr3ick 2dsl 7154 shdE AAREES 5 = 3448
o 2018W@4 % 9,803 9 ¢) tlin] 7.3% Z71gHO
o, 7154 sPEe] 2015 ~ 201997HR] Bt AEE
8.5%= FES AAIE HRIcH11].
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HEA] A dmAlolleh2(617]), HIRK197), HE

siepl(117), AIALE87), T=dueiil(77) &=
Ehdth AP BEAS SR} 7 go] A}
$5|7 glou} mehise] kg Fo| dejxlwiAl 4w
Aso] Angtow Qs AR Az A W3} vk
HlFe] ARSI Solem vl FEHWIE A=t
AP dApdAEe] SA1E AT

AREOJREQIE 7 SPE e 7 HalA o= oF
PE Azol ApnE BHow Ags: st
methylchloroisothiazolinone (MCIT) / methylisothiazolinone
(MIT) 5 11 & A2 ARtEEA Aol et 2HR=

Table 1. UV Protection Index Representation Method by Country

9 oA S| JFS Fi Qs

o] =Mt SiE Sl HsiB7IE AR A A=
£ AA wEoll AlEEL v ek AP
gk Eoletal Hagt vk Sk 7P
HQl HmAlofekEe] 77 uiehilT HEA RS A==
o] Y2 HEAR LA r12].

vk HixAQl wiehl A HEAIR vt
ofgliZetelEo] ATt Him ofEfTal gtk FlmAlofet
=2 Al ok MAEE T sl sk om oA
st ARSI Bl SR EEAYRAD, 2AI=
@o| 2220tk FDAON = HisAloe2(ollgd=zlaiie
ddofE|2)e] S AESIo] H AE7ERA ¥
SAEZE] AN QIR BE Stk 53] A=A
i, Ssatol 7 ARt avkE yeRdini13].

Protocol Labeling
- SPF: Japan (JCIA), USA (FDA), Europe (Cosmetics
Europe), Australia/New Zealand (AS/NZS) - SPF: Maximum SPF 50+
Korea - Water resistance (SPF): USA (FDA), Europe - Water resistance (SPF): Water resistance, Persistent water
(Cosmetics Europe), Australia/New Zealand resistance
(AS/NZS) - PA: Maximum PA+++
- PA: Japan (JCIA)
- SPF: 1S024444: 2019 - SPF: Maximum SPF 50+
Japan - Water resistance (SPF): - - Water resistance (SPF): -
- PA: 1S024442: 2011 - PA: Maximum PA+++
- : i H-
- SPF: FDA E;;erlvr[:xsilsrtnal::e S(I;E’Fio
USA - Water resistance (SPF): FDA . g . .
Water resistance(40 min), Water resistance(80 min)
- PA: Broad spectrum test
- PA: Broad spectrum
- SPF: Maximum SPF 50+
- SPF: 1S024444(2010) - Water resistance (SPF): Water resistance, Very water
Europe - Water resistance (SPF): Guidelines for Evaluating resistance )
P Sun Product Water resistance, 2005 - PA: UVA(pass/fail)
- PA: 1S024442; 2011, 1S024443; 2012
Australi - SPF: 1S024444(2010) - SPF: Maximum SPF 50+
/Nev:SZfallind - Water resistance (SPF): AS/NZS 2604: 2012 - Water resistance (SPF): Maximum 4 h Water resistance
- PA: 1SO024443(2012, in vitro/ Broad spectrum) - PA: Broad spectrum
- SPF: 1S024444: 2010 - SPF: Maximum SPF 50+
. - Water resistance (SPF): Guidelines for Evaluating |- Water resistance (SPF): Water resistance, Very water
Taiwan . .
Sun Product Water resistance, 2005 resistance
- PA: 1S024442: 2011 - PA: Maximum PA+++
- SPF: Maximum SPF 50+
China - Cosmetic Safe Technogy Standard 2015 - Water resistance (SPF): Water resistance, Very water resistance
- PA: MaximumPA+++
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4. XMXICH fEdE ARSEE]

YA BASAR TN ) HE F A4
AR 71 SFEE % 100 AL TR Aol
A REAES AGURE 2AIT 24 23 eleks
TS AIEE Thelglom, T FIE o ASUEA A
wlo]=(69 7, BT =E8 ), AAS A=
(48 7, Mol SIS Al E A ERolid4 7)
S0= 7P gl AMgEgich QoA Qo] AelA
A AeAte A Uele] ofs) Sk Aol
A, Beld ALARAR TR 4 odid] Ao
AR 18 % 5 Aol ARl ElekTl S Al 4
S8 AIE 2 Folul, UulA] 16 F & BE AH F4
Aol SiEick Ueps Ao ixietd] fasel e
HE Shest A Eelglon Sefuet 9A) Aok
330 Q2o st} AL BhE 7S Agste] Helsti
QleH12],

AAIR e AATAIS BE7] SE T 1
oAl RS Agale EHkE e ofwt &
BPEOR 2 ~ 3 7h) olige] ARbAleh BAIE B85l
Alzgrel14]. A A 100 0] EANRI] a3
42 7p) ~ F) 8 7He] ALHARAES Bl
AL Qs Ao SRIselTHIL

5. XIRIXICH| 2 8| oig

SARFEEAl F=AF FefA Q] ICCR  (intemational
cooperation on cosmetics regulation) F=-Q=-52] ARt
A WA A vk 238 Zolrh P o 4 ek

SeffeRs BB A ARz 23] Tt Aol
AAE 715 YRR BRSHT lct AsiiAeA]
SNSPRIUVBY: AECIOREQHIA 31A] 7154 SFgE 4
Aol B TFHLEE 3] AR Et g D 7]
%, UX(Japan Cosmetic Industry Association, JCIA), w]=F
(Food and Drug Administration, FDA), -5-5(Cosmetics Burope,
CE) = &3/ 43i=(Standards Australia/Standards New
Zealand, ASNZS) 52] AoliIAIg: 2ol w2
RS PslaL glem o SPFS+= w719tk Ui
AP GHSPR)= Aol ofaqhdAl aA] 7164 of
g Al et 4 3t 3] ApefadRie v S
% 715 vl=, fr3(Cosmetics Europe) F= 25 Rl

o) &b d-3E5k 3] A, A478 A 3 3, 2021
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(AS/NZS) 5] W dA L ARA4x(SPF) Z7dm el u}
£ A=E sk on e, A&l golet 27
Btk ALHAAGHPA/UVA)Y S AZ0|oREo-A] 11
Al 7167 B AlAlell et g E R 3] AReAdApe
a3 S 9 7l T YEICA) 52 ALKA A}
o Jap S wE ARE sk qlem FHd

5.1. RRIMXIEEX|4(SPF/UVB) &8 Protocol H|m

A, 74, SF/FERE O A7) 1SO
HAMEPEA AT BAE Wl Aeldale 24-0)
in vivo ZA)E w211 Qlon I3 YEL 2019 Hof 7Y
A% 1S0 24M4E e, oS} Fe AA719) FDA
%% monograph (2011), F=3PYERPA7 e 20155
WAL 1 el 150 24447t EARL Sk 27
WS Sl s, ) SPEs-et ETict
[1622].

SR A HRITHISSPEUVB)S] 95% A7t
(95% CI)=> SPFZEe] + 20% ofujolof g}, 2juets Al
QJFF ICCR =8=¢1 Y, vl=, §4, 25/7wEHs, of
gl S AR SXSPFUVB)S] 95%  Al=|1F
(95% CI)S- SPEZFO] + 17% o|Ujolof Stk Table 2)[16-22).

5.2, LHMXIRIMXIZEK|4(SPF) =3 Protocol H|wl

AR ICCR 8= 5 e UG dArdabd=4= &
A skl QIA| etk e AlRlRt vl 79, 25
NS, el FEe 2% Sk o2 AEue ot
231 @It} wl=+Z FDA £} monograph (2011), thtt -
HL Guidelines for evaluating sun product water resistance
(2005), T3/ AT AS/NZS 2604: 2012, S-S St
QW 20158 wet WAL 2tk
SRl B A4l et YA, olet
718k ml=mat S5 EHEE W40 min), W80
min)© |2} F7|3}18,21-24].

ek ARRPARPAE] 95% 41ZH7H95% Ch-S
SPFZES] + 20% CI o|ul, 24 5 50% ol fxlsof 3
ok oivh 2 95% A1E9E7H95% CI-2 SPFAe] + 17%
CI oJtf, 3= 3 50% ol FrAfsliof itk 1 9] vl=, &
FAHE, S 150 AR 23dsto] 95% Al=gt
(95% CD SPFEEe] + 17% CI oJyjojol SIci(Table
3)[18,21-24].
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Table 2. Comparison of UV Protection Index (SPF/UVB) Measurement Protocols
18024444 AS/NZS bz =zoR
I FDA FDA 2011 o
tems / Standard K (2019) 0 2604: 2012 HITE (2015)
Australia/ .
Use a country Korea Japan USA New Zealand China
Subject type Fitzpatrick ITA > 28, Average Fitzpatrick Fitzpatrick I, II, IIT Fitzpatrick
I, I, I 41 ~ 55 L, 10, I or ITA > 28 I 11, TI
Number of subjects Minimum 10 ~ Minimum 10 ~ Minimum 10 ~ Minimum 10 ~ Minimum 10 ~
) Maximum 20 Maximum 20 Maximum 20 Maximum 20 Maximum 20
L 5 Minimum 30 cm® ~ 5 Minimum 30 cm® ~ 5
Test site size 24 cm . 2 30 cm . 2 30 cm
Maximum 60 cm Maximum 60 cm
Test subsite size > 0.5 em’ 0.5 cm®> ~ 1 em? 0.5 cm? 0.5 cm®> ~ 1 cm? 0.5 cm?
Distances between
. 1 cm 1 cm - 1 cm 1 cm
borders of test sites
Distances between 0.5 em 0.8 em 0.8 cm 0.8 cm 0.8 em
borders of test subsites
Loading dose amount 2 mg/em’ 2 + 2.5% mg/em’ 2 mg/em’ 2+ 2.5% mg/lem® 2 + 0.05 mg/em’
- SPF Claim <24: P2
- SPF < 20: 8% IS,3 e
homosalate formila-tion - SPF < 20: P2, - SPF < 20: P2,
- SPF >25 but less R
Reference standard - SPF >: Standard than SPF 50: P2. P3 padimate O/ P3, P7 P3, P7
sample with high Ps. P6 T oxybenzone - SPF > 20: P2, P3 - SPF >: P2, P3
UV protection factor _ SPF >50: P2, P3, P§
_ Q0 . +
ilig)shomosalate. 47 P2 16,
) .. - P3:15.7, - P2: 16.1, - P2: 16.1,
refsficval‘iznzgr . Engflar‘[ij\jmfi Cvgﬁ - P5: 306, 163 + 343 - P3: 157, - P3: 157,
erence s o OO L pe: 43.0, - PT: 44 - PT: 44
15.5 + 3.0 - P8 631
Product drying time 15 min 15 ~ 30 min 15 min 15 ~ 30 min 15 ~ 30 min
Total irradiance - 1600 W/m’ 1,500 W/m’ 1,600 W/m® 1,600 W/m’
- SPF < 20: < 25% - SPF <8 : 25%, - SPF < 25 :
Incremental progression - SPF > 20 but less < 125X - SPF > 8 but less < 125X Maximum 25%
of UV dose than SPF 30: < 15% ’ than SPF 15: 20%, ’ - SPF > 25:
- SPF > 30: 10% - SPF > 15: 15% Maximum 12%

95 % CI of the mean 95 % CI of the mean 95 % CI of the 95 % CI of the
SPF shall be within + SPF shall be within £+ mean SPF shall be mean SPF shall be
20 % of the mean 17 % of the mean within = 17 % of within = 17 % of
SPF SPF the mean SPF the mean SPF

Statistical criterion

95 % CI of the
mean SPF shall
be within + 17 %
of the mean SPF

[Ref].

- S7PHPAEAE, 7154 SPgE Aol B A8 E o oFE A AA] A4 2021-55 &), 2021.06.30. LF7H7E

- Sun protection test methods - /1 vivo determination of the sun protection factor (SPF): ISO 24444 (2019)
- Food and Drug Administration, CFR - Code of Federal Regulations Title 21 (2020)

- Sunscreen products-Evaluation and classification AS / NZS 2604 : 2012

ST E R, (WHRZERARHT (S=r8d-Eed7]&td) (2015)

J. Soc. Cosmet. Sci. Korea, Vol. 47, No. 3, 2021
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Table 3. Comparison of Water Resistance UV Protection Index (SPF) Measurement Protocols

Guidelines for

evaluating sun  AS/NZS 2604: (iSRRG

Items / Standard KFDA 1SO16217: 2020 FDA 2011 product water 2012 2015)
resistance, 2005
. Australia/ .
Use a country Korea Europe USA Europe, Tiwan New Zealand China
Method Same as SPF measurement method
Product — re than 15 min 15 ~ 30 min 15 min 15 ~30mn 15 ~ 30 min 15 ~ 30 min
drying time
Immersion time 20 min 20 min 20 min 20 min 20 min 20 min
Drying time 20 min 5 ~ 20 min 15 min 15 min 5 min 20 min
- Water resistance: - Water resistance - Water resistance - Water resistance: - Water resistance: 2
Number of 2 times (40 min): 2 times (40 min): 2 times 2 times Minimum 2 times
repetitions - Persistent water - Water resistance - Water resistance - Very water times - Very water
resistance: 4 times (80 min): 4 times (80 min): 4 times  resistance: 4 times resistance: 4 times
mean %WWR — d mean %WWR —
95 % CI of th
is > 50%, 95 % 95 % CI of the 95 % CI of the d is > 50%, 95 mse af S(i)F"Shalf 95 % CI of the
Statistical CI of the mean mean SPF shall ~mean SPF shall % CI of the be within £ 17 mean SPF shall be
criterion SPF shall be be within = 17 % be within = 17 % mean SPF shall % of the mean within + 17 % of
within = 20 % of of the mean SPF of the mean SPF be within = 17 % S(lJ)F the mean SPF
the mean SPF of the mean SPF
. Water resistance ~ Water resistance . .
Water resistance, . . Water resistance, . Water resistance,
. . (40 min), (40 min), Maximum 4 h
Labeling persistent water . very water . very water
. water resistance water g water resistance .
resistance . . . resistance resistance
(80 min) resistance(80 min)
[Ref].

- 7R AEANE, 75 P Al W PR(AF R A ALA] A 2021-55 &), 2021.06.30. LF7HA

- Cosmetics — Sun protection test methods — Water immersion procedure for determining water resistance: ISO 16217 (2020)
- Food and Drug Administration, CFR - Code of Federal Regulations Title 21 (2020)

- Cosmetics Europe, Guidelines for Evaluating Sun Product Water Resistance (2005)

- Sunscreen products-Evaluation and classification AS / NZS 2604 : 2012

- SEE7HARA SRR, (DRGZERAMTE (F=3PgEta71411) (2015)

5.3, XIRMAXIZXEPA/UVA) S Protocol Hlw(/n Vivo)
UE §9, SHolA= ALHARERSHPA/UVAYE =4
Al in vivo2 A8 Zegshy AR ol -fEe 1S024442:
20113 AR Akt "IAE B2l AR UVA 2}
O] in vivo Z4)= WErt S A7) S
T 20155 w23 QloL} 1S024442: 2011(3F3E-AFel4l
2t HIAE SR ARIE UVA 2] in vivo Sy
¢1g5to] AT A, ol S92 Ff PAHHE
H713H17,22,25-27].
HUetE E338L in vivo AlES < 0]
ol S8 95% AlZHH95% CDS PAZES] + 17% (I
o|ujojof FHci(Table 4)[17,22,25-27].

o) &b d-3E5k 3] A, A478 A 3 3, 2021

5.4, RIRMAKIZIKENPA/UVA) &4 Protocol H[w(/n Vitro)

=it A= PAS AT Hcritical
wavelength) HIAES §oto] St QA HlAER
spectrum®] UVB X UVA GHoflx| 22}A(UV) e =HE
AR A S| Fiks/ S EE S0k in vitro A&
oJusi wla YAIYo] X4 370 nm, SPF7} X4 15
o 7§ broad spectrumolz} #7|[21], T/ FEHEE
UVA/ PFA= 3A]E SPFQ] 173 o)A}, UAIFARS 370 nm
ogo]ojof broad spectrum EA[Z > ITH18].

HY 75 18024442: 2011(BFYE- AR HIAE
HH- 2R AR UVA ] in vivo Z78) 2ol 19024443
2012 (in vitro AF2JA UVA 2R 2A) S A &
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Table 4. Comparison of UVA Protection Index (PA/UVA) Measurement Protocols (/n Vivo)

1o =
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Items / Standard KFDA

1S024442: 2011

LS ZEFAMTE (2015)

Use a country Korea

Japan, Europe, Taiwan

China

Subject type Fitzpatrick II, III, IV

Fitzpatrick II, III, IV
or 41 > ITA > 20

Fitzpatrick III, IV

Number of subjects Minimum 10 ~ Maximum 20

Minimum 10 ~ Maximum 20

Minimum 10 ~ Maximum 20

Minimum 30 cm’

. . 2 2
Test site size 24 cm Maximum 60 e’ 30 cm
Test subsite size > 0.5 cm’ > 0.5 cm’ > 0.5 cm’
Distances between | em | em | om
borders of test sites
Distances between
borders of test subsites 05 cm 08 cm 08 cm
Loading dose amount 2 mg/em’ 2 £ 0.05 mg/cm’ 2 £ 0.05 mg/em’
-UVAPF < 12: Sl
-PFA < 12: S1 .
Reference standard All PFA: SZ, -UVAPF > 12, Appendix 1V
’ All UVAPF: S2
PFA value of S1: 44 + 0.6 S1: 44 £ 0.6 44106
reference standard S2: 127 £ 2.0 S2: 12.7 £ 2.0 ’ ’
Product drying time 15 min 15 ~ 30 min 15 ~ 30 min
Total irradiance - 1, 600 W/m’ 1, 600 W/m®
I | i
ncremental progression 5% 5% 5%

of UV dose

95 % CI of the mean SPF shall be 95 % CI of the mean SPF shall be 95 % CI of the mean SPF shall be

Statistical criterion

within = 17 % of the mean SPF  within + 17 % of the mean SPF  within + 17 % of the mean SPF

[Ref].

- SR ARAE, 7154 SR Ak T A

ZoloEobd A TA| A 2021-55 &), 2021.06.30.

7H 2]

- Cosmetics — Sun protection test methods — /n vivo determination of sunscreen UVA protection: 1SO 24442 (2011)

- FEETHIA

2] Q] o]-§-& ISO 24443: 2012(in vitro A4 UVA gk
Ag= AR5 Azshal glom UVA HF 215 ARSSH
TH28-29].

6. XILIMXICIX|0| S F= Cidst 2UXt

AL ol AL B, 299 FF 9 T
2 A, PorA), 4] AA A9 geie W %3
JJOWHH Jlrﬂ SORE Y e o ok A =

Al EEFHE 05, 10, 20, 40 mgen’ 2 th2A| Ex5}
< 0 20 mg/cm =% A 7P FAsH] mxE 5 9l
on 40 mylen?s T3 F9 PP} T ot 240)
SAABIICHR0, 2010] DTS HoE AelHRE]
7} 2019, oil in water (W) oA 2] Ae}dabeta]

e S, (iR 2RI (F=2PdEd7]sH) (2015)

3T water in ol (WO)IAH ARIAAIAS7} %7

2ok & ogde] elido] 4RI AlFellA edel =
o221 water in oil
H] jjlji]-oﬂ»o—

HE G o

HR=Ti31]. HElZ
in water (WO'W)@ AlET OWH 2| A=

ol WO/W&o| SPF Zto] 19% 1 = Yelte 4 h &

g Al
H<E 8|

ol

AL oF 2= QIti32).

O/We] ZX*Zﬂ WO AFel| FaAE 22t o2
XLQ_ ]. 11H = 7@(57]. L—_Q‘q\j X]-Q]/\‘]X]-D]—

N e P
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Table 5. Comparison of UVA Protection Index (PA/UVA) Measurement Protocols (in Vitro)

ISO 24443: 2012 FDA 2011
Europe, Australia/New Zealand USA

Items / Standard

Use a country

Method In vitro UVA-PF measurements consistent with PPD Critical wavelength
SPF used m.exposure In vivo SPF In vivo SPF
calculations
Plate numbers Minimum 4 ~ 10 Minimum 3
Plate genus PMMA PMMA

Size of product loading area Minimum 16 cm’ Minimum 16 cm?

Drying time

Used samples

Minimum 15 min 15 min
Reference standard S2 -

- Total UV irradiance: 40 ~ 200 W/m>
-UVA: UVB=8:22

Equipment with continuous spectra ranging
from 290 to 400 nm

UV exposure source
specifications

Wavelength intervals between

; 1 nm 1 nm
measurement operations

Spreading should be done with a very light
spreading action for approximately 30 seconds
followed by spreading with greater pressure for
approximately 30 seconds.

0.75 mg/em’
4 MED (800 J/m?)

Product distributing manner Avoid applying products with products such as thimble

1.3 mg/em’
UVAPFO x 1.2 Jem®

Loading dose amount

Pre-UV irradiation

Minimum 3 plate,
measure more than 5 times

Minimum 4 plate,
measure more than 4 times

Labeling -

Number of measurements

Broad spectrum

[Ref].
- Determination of sunscreen UVA photoprotection in vitro: 1SO 24443 (2012)
- Food and Drug Administration, CFR - Code of Federal Regulations Title 21 (2020)
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Table 6. Percentage of Ambient Exposure, and Actual Exposure in (J/m?) Received by Participants

Summer median (25, 75 percentile) Winter median (25, 75 percentile)
Weekday Weekend day Total week Weekday Weekend day Total week
Percentages of ambient exposure received in summer and winter
Chest 1.2 2.0 2.0 4.7 44 54
(0.5, 3.0 0.9, 42) 0.9, 3.9) (1.9, 3.9) 2.0, 7.7) 2.6, 11.4)
Shoulder 1.9 3.6 29 7.0 5.7 6.8
0.7, 4.5) (1.4, 6.6) (1.2, 5.9) 2.7, 144) 3.1, 12.3) (3.7, 144)
Body 1.6 3.1 2.7 6.3 54 6.5
0.7, 4.4) (1.4, 5.7) (1.1, 4.8) 2.7, 144) (2.7, 10.1) 3.5, 12.7)
UVR dose (J/m?) received in summer and winter
Chest 68.6 100.6 101.2 57.4 80.2 70.0
(25.9, 167.5) (47.8, 213.4) (46.4, 207.6) (20.8, 150.7) (42.6, 152.1) (39.9, 144.8)
Shoulder 107.7 157.3 151.2 79.8 128.5 923
(36.1, 252.3) (69.9, 326.7) (61.0, 311.1) (29.6, 183.4) (58.7, 239.4) (42.0, 211.5)
Body 89.5 152.1 135.8 69.1 102.8 91.0
(34.3, 242.2) (60.9, 264.8) (56.9, 241.4) (33.6, 160.6) (56.9, 189.7) (47.7, 168.0)

In 1995, 152 out of 175 subjects were tested for solar UVR exposure during winter (June) and summer (November).
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