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8 oF Ao AttAl = A S Ak 9 AEA A Ao o R HEshe AlEFoR oA IES dolA
Agdagor A i vk, A AgA| Bt27]= ARk oA e &4 ALl ofgt vl § &4 oY
Holh, o]ggt 2o Ao wat xFA A HI7HAE-L 1978 ¥ Fod and Drug Administration (FDA)o|A]
TAS uAgE o] &, HA|E= International Organization For Standardization (ISO)o|A] 3 LE HFH71X]|
T HE2o] 2ol & AAZEEol T A AckA] A F7Esh7] sl =W A oFA 2} IS0 A

T A ARG FIAIES AAsta qdoh 2y Ag7bA o W A A Rg FAAAE S
T2 At 225 AHES AE B =3t flom, siHolA o] A, Axx gl qriEFe o7t F42
FFS LT AE 2 oA AHEA gtk & A= 712 Uad A AdA e BT W
ZholEeidls 7|Rte = O”ﬂ} =, U3 de@as) 2 AA sie@istE) ol Had A AdAE vl
skof soF A, k= 9 oqrEE S 7]—'\:‘ AA ARl A AL ArdA S B 5 s Rl
st 2AfsEEE ol2fdt S Fof Aut &3k A s B’ A spoll Ao Ui ARl AR g FIRA]
o Zol5 Hlmwsto] AA 45 o83 ‘H‘F‘é A& Al FIHAE RS AAE 4= i

Abstract: Sunscreen is a product that protects against ultraviolet rays by blocking and scattering ultraviolet rays, and has
now become a daily necessity beyond cosmetics. Applying sunscreen is a common and easy way to prevent skin damage
caused by ultraviolet rays. Due to its significance, the evaluation of sunscreen has evolved since its regulation by the
FDA in 1978, progressing to standardized methods established by ISO. Additionally, to assess the loss of sunscreen due
to activities such as water exposure or sweating, the Ministry of Food and Drug Safety in Korea and ISO have established
protocols for evaluating the water-resistant sun protection factor (SPF). However, existing evaluations of water resistance
have been mainly confined to test methods involving plain water, and methods accounting for the impact of seawater
during activities like beach leisure, sports, and recreation are yet to be established. Based on the existing guidelines for
testing the water-resistant UV protection index, this study compared the water-resistant UV protection index in water,
artificial seawater (salt water) and natural seawater (sea water) to evaluate the UV protection index in real-world situations
such as marine leisure, sports, and leisure activities. Through these results, we were able to compare the differences between
water resistance sun protection index tests in ordinary water, artificial seawater, and natural seawater, and suggest a method
for water resistance sun protection index tests using natural seawater.
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Aol ejoollA WA¥sk= W Z 100 ~ 400 nm&| 1}
de 7R ARplaiR R} QI o] Folla] At
Tk ZpejAe Zpe]A A (ultraviolet A, UVA: 320 ~
400 nm), Z}2}4 B (ultraviolet B, UVB: 280 ~ 320 nm) 1
211 ZFe]A C (ultraviolet C, UVC: 100 ~ 280 nm)7} Q)
T ZeA C (UVO)= 2250l oJ8f 23] S5 o]
AFEH7IA] s l= Sgkei].

oj2fgh ApejAle- AlollA vlERl D /a2
g aks ARSI FAlol 4L o 3V S 2
979 Wk, LAl sl wjRelt 22 why vRES
7| = ghei2].

22l B (UVB)= &5H} g sHs frdsp, <1<
A A (UVAETR= 38R ] fid6ks o= g4 9l
th ESE Alarmsdo] Fsle] EAMe] fE fEsto]
DNA &4 31 9] 59ks o xInl3].

2 A= 3ol © dof Ao B wjE sEujofA
T2 FEe v, Ja7ER] o glo] SpE|o] Fiesle]
8 Qlo] ok w3tk Ae)4d BErt 20 B o WL, A
Aol whE ol Aleo|7t Aok AR A T =52
FO| 35 ARZIE SR =3 AlAIRZ7 |-
(world health organization, WHO)= 1|5¢fo] i0lo g 2}
Qo] tigt Tt s AFHCHS)

Ae)Ado ofgt mR &ARS o 4= Sl W
s A7), e HiYF e mlsp], Al A o
&, Ik AR, AR APdA] ARS- Fol qlthol.

1 FoME 7P dRFEolHAE g WhHow J
2] ARGl WhHol Akl ApdA| ARgolet. o]t A}
Al 2R o] ApA S BrIsE] SRt Al R A
©= 1978 | FDAZ} Ao AFtA|9] FAIE 18l 2
T} el gt ES WSl SPFO| S} 7]of of
g 78S A Ao=m ARREQICE 1984 doll= =
oA A8ER= =Y DINGTS015EF0] nFAE]gloH,
ojojA] 1986 | TFEZAHI(SAA)IA = AHRIA AHA]
T A e AP ARl BRIl TRE S W
slolck T2jar 199 | elEsE: @S| (Buropean cosmetic,
toiletry and perfumery association, COLIPA)o|A+<= SPFA|H
oA TH §8E et AR 7EE =8kl
™, 2000 Woll= COLIPA, JCIA I CTFA-SAJA] SPFZA
HRe] 23k QIRt =07t o]Folxl F 2005 defl 35

e

et} eka] ), 41494 A 4 &, 2023

=A| Al RS EESIATE

ERE ISO= 1947 dof &Rt o] yehe] &2 Al
HAlEo] mol JE A #2871l 1S0A=
Are}Ad ApA]g= H7EA o] ste] 2010 Weof| ISO 24444
(cosmetics — sun protection test methods — i vivo determination
of the sun protection factor, 2010)S 2 A 1L,
2019 o] ISO 24444 (cosmetics — sun protection test methods —
in vivo determination of the sun protection factor, Second
edition : 2019)714 =237 2022 o] ISO 24444 (cosmetics —
sun protection test methods — i vivo determination of the
sun protection factor, 2019 / Amd 1 : 2022) 7F4Ql 4=4
o] olol2l ¥ W)

w3k U AN A ke Sl slel=elel
© = SO 16217 (cosmetics — sun protection test methods —
water immersion procedure for determining water resistance,
First edition : 2020)& 2020 ¥ 5 Yoi] A3, WA
AR ARl B e] W wlde Akl st
6] 1SO 18861 (cosmetics — sun protection test methods —
percentage of water resistance, First edition, 2020)2 2020 A
9 Aol Atk

SLEUgE= & 14,963 kmoj] o] 2= ekt 3300 77}
= A 274 7ol olaw s a2 siEIA, S
2x=S Z7)7]0f FHIE AFASHES 2 QUEiT]

o3t 2}l AT T 2010 W o] Aol 4] ok
gA, sfFiiz=of theh W=7 FolA 8], sHYEIA]
o] ZAsjel A SRS Qlef = sidEAl AR
4 7122003y, sfifEIA ARl=atE i AR
2009y, ‘TR AFY S SR S 3 42011y
9] 2% A FRdAY 229 8, 4 A
Wt Qbde] theh Al=2] ZekE Fal i est =
Aol ==star QIE9]. 53] siE= & SRRl AZE
£ Zo|g(surfboard riding), UHFAC = Ao} Eel= 8f
FLE2O] Z9- 1990 Frfjof] A7) 1995 & AlFe 5
ool A MBS o] A o] ${10] 2016 ' o] %
o 2 vl ol F7FsAAL, 2014 | 49t wofla] 2019
407t 82 HolAm 10 vl ode] AEAIE HATH11]

E3F ks wid 7HRE W oMol st
o] g3l Qo 2015 W 7|Eow YdrAH 145 7|
(4,680 1), AA7] 115 7)(5,184 H), 7H+ 115 71(5,253
), AFH thold] 29 4= 304 7H(8,332 B)E 2012

d ol sorllA, Axz Tl vkl 29 40 2 =



A4 AdA ] A, AT A%

o= ZF7ksta qickol

JEi WAV ke A Al A 7
Y jolmallEe Uut B ol g3t ARt ol s
oMAe] A, 2Z= W oS 5 a4l o] ae)
A AE P oFy FPEA Ylek B oA o
ok 23 Q1F a5 L A ol Ae] UjsAl Aol 3}
A5 BANEY Aol Hlaste] A SE ol g3t
B Al A B e ANSRe A
mRos sl [SO 24444, 16217, 18861 7fo|=afole: 7]
BLOR Slo] Ak B, Q1 B4 % A sl Aol
A ZpEAI5] Holo]] that A XIS

2.1 A oha

2 AGe GRS ATREAE 7R ¢l e
oA} 521(Ale] ¥E : HMIRB-230607-058-WSP-23023)-2
Hiorow, 3A7|e1e] AAL Good Clinical Practice (GCP)
guideline, 1SO 24444, 16217, 18861 L ERFAT|EQIAIAF
AlE] BE2GAI-ASOP)ol wet HetsHAl Alde 3
Elyiss

AEe-2023 | 6 9 26 URE 2023 & 8 U 4 A7HA|
AJE F-9]0] Individual Typology Angle (ITA)® value7} 28 °©
Zafsh ZF Al F-9je] Aozt 5 cnutoil ulR Hehs
ERShe o, WM Aol gl 10 o] TR (e 39.1
+ 43)5 A ARkl ofal HagEle 2HgoA &l
Aol o) WS Qfsf WAL vk gES Y
I ZIRgSE 4= Hiof| glof K= wAbE dAeR E)
o7 dA4E XISt

22, A MZ

2 Aol ARERE AlAARES Bl SPESO+
PAHHH Al or 7]5o] ThfiEls AlKAE A
F= Flfste] Alde AsIE B #EAEE 1SO
162170 ZAsIo] P2 EZA| RS 28510 Aldsk3Tt:

2.3 ¥

E ¢7Lo]] A8l Multiport Solar UV Simulator 601-300W
(Solar Light Co., USA):= B da}t SARE A42Q1 WAL
AHEYS 7k, E4 135 YER|A] ¢= 300 W xenon
arc lamp7} 3Fl 08 |9l om, E4= FE(WG320, UGH)

Aro) W ABAFE vass]) 98 g 351

7} AFgEI0] 290 mm ofsfe] Kol ele] Tpke A
o}, WRRE] ZARE A2l A 7S dichroic miror
3} 22 A(collimating lens) S 717 F 6 7] o] B
A(liquid light guide)Z ) 0.8 x 0.8 cm =7]2] A2}
oz wzEd,

2.4, XM XICtX|(sPF) Z2H

H L [SO 24444 7|Fo &2 Zlgjo] E|9low, 7} ]
Bzlo] A% HOJo| ITA Zroa FL i Hejo] :aks A
Hsch. A 5ol 30 ~ 60 R 9IS LG 3 A
& A& T2 AlEE 22 2.00 mg/cmz o] oke. 1ol
S=3SEL, 15 ~ 30 min 7 QPYSE X1 5 6 TAIS] ]
ARl FRFe 2ARIITE ARl 2AF 16 ~ 24 h diof] &
ASHFeminimal erythema dose, MED) T2 RIs§s%ich

25 Ut 5 Uipd XM RICAE

SO 24444 9l 162179] A3 21 9 HPHS F4e5to]
ZIPE AL, AlF E=3E 15 ~ 30 min {F PSR B
SEEAIF0E4AY, 290 £ 1.0 T0)F A 826 74
o] AEE Folo] B9 HdE Ro)ol et HxE
20 min A Z}7} 4 3] W=kl AQjA AR H7IAY

Fol=elelo] wet Alse asieick

o

2.6, Q4T B4 L4 XfoIM RIEAZ(LIEAA)
IS0 244 % 162179) A1F 27 2 YRS Fslol
AT, G SIUATE A 0] ok FUsh
A 2 e ATRQA B YT U S5E
ARgYS 290 + 10 CollH ARSI, e Aol %
B HHIR Slolakelel wet A Mastck

2.7. XA sl LA KpIM RISEA[R(LESH

SO 24444 T 162179] A3 %71 @ HRHS Zosslo]
Y], A si(AlFE A s dE 3.1%, 74
7 AlFE(Korea) =53 Qi HEZZ AFH)E 290 + 1.0
Colla] ARg3FAIL W AFelA Zpekr]ls= H7HAE 7t
ol=giele] whet AlH-E XI5t

N 0%

]

28, X2 RIEHKIMSPF) U S 7

ARFEA] A9l AR5 AR 150 244440
o PEE R0j0) AAFUFE ATAE BT 291
AFURFOR Lirold] Talgck
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ARARES] SPEE AT 10 B R faRh 32, XIIM RIEKIA(SPF) 2%
SPE Bl BEUAS ANSlN, Bugel AEHe  ERARS) A0 AuAls B} At SPF 154 +
UE] Sl QP 0% AT TSI B SPF 1L5010ck U4 Aol ApeixIg B2k AT SPF 116
2] 1% 21 ool EHEAS BHshlck ERISO  + 09010ek. W4y A9l e Bt Ak S
1886101 el 0% L B9 S] AR BIQISIEE 97 + 080lglom, Wk A9l Akl 7t A

SPF 9.3 + 0.6°]%ich

3.2 1t AR Al ARl H7F A= SPF 604 +
540190t} Wad Zpeld AR 7} Aal= SPF 45.1
3.1, Al cHat £ 5.1, YA Rl 2ekx)2s 7} Al SPF 359 +

2 A7 10 Fo| AFIR A, B A9 391 + 3401900, el Rjil xcx]ar H7} Avk= SPF
43)2 tlo g Aesigon, mE ASURIR= A8 T 34.9 + 2.40]ItiTable 1).
2EF 4 rlojseR’ld] Hos] wet AlgS HEskeick RLE SPF W7} Aalo]| thal 95% AlZGigte] Higkel

Table 1. Sun Protection Factor (SPF) Value

SPF Plain water SPF Artificial seawater SPF Natural seawater SPF
Standard product 154 £ 1.5 11.6 £ 0.9 9.7 £ 0.8 9.3 £ 0.6
Test product 604 + 54 451 + 5.1 359 + 34 349 + 24

Table 2. 90 % Unilateral Confidence Interval

(%) Plain water SPF Artificial seawater SPF Natural seawater SPF
Standard product 70.2 57.6 554
Test product 70.4 56.9 54.7
70
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Figure 1. SPF value and 90 % unilateral confidence interval.
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17% T o|jIS SHIslonE A faT o=
A=k

FEARE) 906 R 1I0R2] ARk T02%019)
34 BI0e] AL ST6%elom, Vs
H](%)2] AlZ)TL7RS- 55.4%0]ITK Table 2, Figure 1).

3 ATHARES] 0% i BI00] AIRTZRS: T04%
oG, WAsA BRIl ARk Seomeltom, 1
S B0 2] AL 54.7%0| Ik Table 2, Figure 1),
4, A8 & oF

A4 ARl QAR o) oS A,
S 5 41 BolA] B NI ALGEIAE ofefat B
BN A2 ek Bolu, § % AN BEOR <l
3 ol Zwish| Hiek ofol] wel Jj Aoy 1 10
oA U A ARG B AEEE Aol
olefat RS WIS UrI2) et A A
A v Aol Akl B ofge] oo )
A, 2E2 B oIS 271 2ulASelA AR 2
9 A2 A el GAPL Sk

o] AT At Bol ofd e B2 U]
S ASA AeAS HIARE AR AL ik
Jelt olejd ATES F2 Q1 skl Alfel 3
ZElo] ghon], el sirol el Uy Al AheA
B7PAIEE A vt Qe 13)

o AT A ofBA A, AEE U ol/lBF
2 271 2ulEelA o A eSS AT
3] SIa AlE e RARKS ol

A7 AE BT AL, BRARS ANPAE B
90% Ut BolA] v ol Alsre] 7k gk,
T hSOR O S A4l S 20 R Uit Figwe 1)
Q1 SRl U A9l Akt ik Bo] wls)
WOk S olde] Korting 1319] €172} Atk

E3 AT AelH A skt A shee] e 4
S bAoA Aesiee] Hulgto] Wobd
24 21T 4 itk ol A Sl SRB(IFDS
ARGl f71E e BHBo|IR1S], 4t mE] 9)
Ak A ol f7I5kE S0 Bo] o gol Eg
of glo] ol Zukgle] =EH RO ARFIHI]

webi U Bl ATE Aof WHE Q1F suris
AR g olga v AN Ree BrAIEel

Aro) W ABAFE vass]) 98 g 353

o~

B o) A, ATE D o iR AT A
oAl B ERE A9 AT AR S ke A
2 AlmHck

3 Aol el ANE B U Aol At
A4 H7PATEO] obEH SleF AR, 22 9l o/ ke
ALY A FFeIHe) A9 eE et =
At o SV U BIskch ERe] 21 shest
Al sheolAle] AT Ztg Blstel, 4 she-g ol
T W A A AR BagE AN
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