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The Trend of Foreign Sunsereen Products and Study
of UV Protecting Effects
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(JULIA Technical Research Institute)

Abstract

In these days sun products are developed and produced by the cosmetic scientists
in the world. Peoples need strongly to protect themselves from the hazardous UV
rays dued to the destruction of ozone layer. Therfore, we, cosmetic scientists must
have an effort to produce the more effective goods. In this article the market survey
of sun-products as well as the currency of sunscreen agents was investigated. It was
found that Benzophenone - 3 and Ocytyl methoxy cinnamate were widely used.

The lotions, using Benzophenone - 3 as the chemical agents, and TiO, and micro
TiO, as the physical agents, were measured the UV-Spectrum in the Dilution and
Application method. Photoprotective activity of chemical agents can usually be
measured in solution state. However, that of the insoluble physical agents such as
TiO, is hardly measured in this state.Photoprotective ability of the insoluble
physical agents was able to be measured by application of lotions to the surface of
UV cells.

1t was found by this method that micro TiO, showd stronger UV scattering effect

than TiO, in this method.
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gAe F4E1 XNEA £23le AL HAGA, 7B AgXE g5t
o] =gdt}. 2 HAAN A4AHL UVAMOO ~ 320 nm), UVB(320
~280 nm) ¥ UVC(280 nmeldh) 9 ANX=Z EFHAY o|F UVA,
UVBEe] ¥ 293t A Fo E€HE 435 AAujge 44 A
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9 A9 (E5AE £X3§ Aol SPF (Sun Protection Factor) ©lth.
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31]. 7,;1:}- *6),7)

A 8 vms 2 3Y, RASELFS i EY Fe YA I3
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£ 1 %£EHe SPF MEHZE

E A= o F 3z g ¥
34 Osram Ultra | Xenon Arc |B1%% | Xenon Arc Solar | Xenon Arc Solar
Vitalux Lamp | Solar Simulator Simulator

(PHILLIPS#) | Simulator

Panel A3 A el el | AN FrAel |9RY 1038 o3
38 A 38 A
(@584 1,2,3 (1584 1,2,3)
=¥ 1. 3mg/cm? 2. 0mg/cm? 2.0mg/cm? 2.0mg/cm?2
FANFEF 41%% 5% | 33%E | 24%® 25%8
SPF 429 log ¥F Aeyd R JeHF
s Parsol MCX 2.7% | Homosalate 8% Homosalate 8% Homosalate 8%
Sunscreen
8%Homosalate |2 4 2 4 4
9] SPF
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NzAasA 29 SUNAEFY 5%, UV-abs. s SPFee#A,
Chemical Agents$}t Physical Agentss}e] o] & golRIZ Jd.
I. 3439 SunAEY 5F

N s dFHUAF] Ao g Bl FolAEA SunAEFe A
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B Aol ge@do] ik, 4B Ay, B FAC dstd B 2%
2o} 87 5E 914X e SunAlEd A YBF, 2sple, 2dF, F
3 e

E 2. SUNTAN, SUNSCREEN H {tHtd &%

Q| EER | SIFS| BAER | RISt MMBE  FIERKL | MEHSE | BERHK
= (kg (%) (1) (%) {kg) (%) (k) (%)

87 | 655,285 - 9,437| - 652,771 | - 7,522 -

88 | 514,502 78.5 7,406 18.4 488,473 | 74.8 6,200 82.4
89 | 598,421 | 116.3 9,604 | 129.7 535,317 | 109.6 6,731 ) 108.6

90 | 630,471 | 105.4 9,308 96.9 641,687 | 119.9 7,550 | 122.2

91 11,438,981 228.2 | 11,966 | 128.6 |1,035,521 | 161.4 8,765 | 116.1

£ 2 oA RE uist 2o] 889 olF wjFo) N&AHoR FIHHUSH
gozx TS Hojd Aot mFoly #F39 BFe E 3AA ET’:— u}
b ol dd ANHHoE FEd fo. 98 MakerEs oj
Sunproducts A< ¢ezx AL HFE F e v:°¥ix4"<}°}“’ A
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oz d7gn 4tk A 1087 SolAde ol 471A AEF: WREF
olZA o] ¢k 3] Z71E Holth, a3 ETF oJAEY AP FHAs
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F 3. vx, fH9 SUNAF W&
(&9 : million)
o F g2 9 = - 9
W
& Adoy | &g Addy] | & Adoy]afEd Addiy]| o2 dAddy)

= (3 (% (FFR) (%) (£) (%) (DM) (%) (Mil $) (%)
86 405 108.8 | 660 118.0 57  109.6 185  102.8| 485 125.0
87 444 109.6 | 700 106.1 62 108.8 200 108.1; 600 123.7
88 492 110.8 | 742 106.0 68  109.7 225 112.5| 675 112.5
89 537 109.1

90 580 108.1
¥ 4 F8 AJHAEFFAY ALER

(%)

98) USA UK GERMAN FRENCH

BENZOPHENONE - 3 92 51 24 49

OCTYL METHOXY CINNAMATE 83 53 95 94

OCTYL DIMETHYL PABA 46 39

HOMOSALATE 13

OCTYL SALICYLATE 38

MENTHYL ANTHRANILATE 6

BUTYL METHOXY 34 57 20

DIBENZOYL METHANE

CAMPHOR DERIVATIVES 23 26 23
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919 EAA EWH 2-EHMC (2-Ethylhexyl-p-Methoxycinnamate ;
Octyl Methoxy Cinnamate) ${BENZ-3(Benzophenone-3)7t F& A}
£59en vZdAxe BENZ-37} #8<l4 e 2-EHMC7F A3HAL&E
¢ & o} 7lgk 9B8AAME olFfA = Octyl Dimethyl PABA, Octyl
Salicylatest AH&ERN oY PABAEHE FAon {FHoA & Butyl
Methoxy Dibenzoyl Methane® Camphor’t AH8-8 o2 YERY,

A HESFA ] ELAVELEE ZAEEE ® 5 ~ 8% B

g BoA BEe vt Zo] A FFAE 57HA 7AA ELHAEH 2
AN E AHEE A$7 M gken SPEFEE EW SPF #A7F #eF%

=T =

Aol M FSA S EE 47 WD SPF 150149
4% Aoz 29U

BAEE FE 3 ~ wHAE

E 5. UV FILTER DISTRIBUTION (TOTAL)
1 FILTER | 2 FILTERS | 3 FILTERS| 4 FILTERS |5 FILTERS
USA 4 35 35 23 4
U.K 15 52 33
GERMAM 7 45 31 17
FRENCH 21 51 18 10
E 6. UV FILTER DISTRIBUTION (SPF 1~ 5)
1 FILTER | 2 FILTERS | 3 FILTERS| 4 FILTERS | 5 FILTERS
USA 20 80
U.K 19 62 19
GERMAM 19 56 19 6
FRENCH 39 54 6 2
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® 7. UV FILTER DISTRIBUTION (SPF 6 ~ 15)
1 FILTER | 2 FILTERS | 3 FILTERS | 4 FILTERS | 5 FILTERS
USA 9 64 27
U.K 12 44 44
GERMAM 46 36 18
FRENCH 12 57 22 9
¥ 8. UV FILTER DISTRIBUTION ( SPF 15014 )
1 FILTER | 2 FILTERS | 3 FILTERS| 4 FILTERS | 5 FILTERS
USA 19 42 33 6
U.K 12.5 62.5 25
GERMAM 50 50
FRENCH 15 46 38
m 4 #

1. Analyzer, Reagent & Apparatus

1) Analyzer :
UV - VISIBLE RECORDING SPECTROPHOTOMETER

(MODEL ; UV - 260,

{ Condition >
® Wave Length ; 400nm (Start) 250nm (End)
® Abs. Range ; 0~0.2, 0~1.0, 0~2.0, 0~4.0

® Cell ; Si cell

F7 lem
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HPLC - Waters (M510, U6K, M441, M740)
{ Condition )
® Column : Bondapak C18
® Mobil phase ; Methanol:Water=70:30
® Flow Rate ; 0.3m/min
® Detector ; UVD 313nm

2) Reagent
® Absolute alcohol(95% 18)
Absolute Methanol(HPLCH-J. T. Baker)
Pure Water (Milli Q - Millipore)
2EHMC (GIVAUDAN)
MICRO TiO4(TYCA)
BENZO. -3(BASF)
TiO,(SUN CHEM)

3) Apparutus
o 37

2. AX g
1) 80%-EthanolAlZ : FAAE o] &3l 80v/vHE L3t

2 UV AAe

C g4 &89 )

o A& 0.5g5 A4Q3 AHsta A7) 80%-Ethanolg 7Islqd 50m =
T F, AN, (B8 we 7k, Magnetic BargS AM&3t))

o FEE (SIS 0.5m FH33 A7 80%-Ethanold 7t8te] 50m=
& F, olAE FAdoz I,

o0 80% Ethanole lZYo 2 3t HF 250nm ~ 400nm A<
Abs. & &334,
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o UV Celld] ¥3H(27];1x4 cm?) 9] sample ¢ 25m& 3 3to] ui&c},

o NBE ¥& UV Celld] 3ol 7158 & F333 dr7ix AAH
2 @dsta FA ¥ v2EA A RFe] 0.5mg/cm?0] HEE 3z UYnA
= FAE Goldt,

o 3% 250nm ~ 400nm °lA2 Abs. & =3t}

3y HPL C AAF

CA FD
o UV IAAT I{EAUE A4S AT

(dg 8)
o 98 0.01g(10mg, & 104d) & €3 70% MethanolS 713 20m 2 3}
I oldS dA] 70% Methanol® 100v} 314 g},

3. TEST

Photoprotectiond]l I&FZ F+= HoZ Chemical Agents= EE
Physical Agents® UV Cutting E#7} lo® ol&dd #IF Av]e
DA77t oJHA T ofE Bao] o Z2He YEES ALHARE 1 A
1gd wal AdAwxl g (SPFFA) 7/ & Aol BA12m Fr),
Al g FrIEAY Aol F 0.1~0.5md B¢ JdAe] AFI U
gHol I g Fo| FUE olF= Aoz Huslan vt agez Ax|
o] 59 Ao|rt o F=AA AdFE T WiIln AAHEE AFY UV
Spectrum< £33 ¥ SPF9 ¥lus] BE=E ),

A L A B C D E
LOTION BASE 100 99.0 97.0 97.0 97.0
BEZOPHENONE - 3 - L0 3.0 1.0 L0
Titanium Dioxide ; TiOg - === - 2.0 -
Micro TiOg --- === - — 2.0
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A %74 2 Az
as 4822 Chemical Agent® Benzo-38, Physical AgentZ&
TiOy% Micro TiOgE AM&3td thd Ao mel Az F ol & £43%
At

B. UV Spectrum &%

) g 9% =3

Mgy 23 A= 39 1) A EEo] Titanium Dioxide ¢
Micro TiO,& ALEFFel & FA ¥poen F4o 9T v AL
Chemical Sunscreen Agents? Benz-39] 3ol vlaldled 571 3 F
Hoz vEgt. AW Bs DE #lzs 2@ TiO, $Micro TiOE &2
o & Jd¥L gy AwtA oz dRFIA FFFHY EAE JYEH oy
£3}) Micro TiO,7} Titanium DioxideEt ttx &4 F7 &397 £
=3 A,

© =X 9% 33

a2y =¥y o g AFEY 29 2)dM% Zol A BEY
AW C7t & F4E Yoy a7t b4 Uew Fad A2 AW
B, D 2 E€ "z & o s4&dze 29 AW D EVt A93] &
€ F4E UJeEhe Aoz Hol A EHEGE =XYool £ AA 7}
7+e¢ 2 JZ4dch. a2y A ke et A= g2 2471 3l
o F2td g AP 2 FIFAE ok stEE di WASY.

(© HPLCY &% 3%

¢ W&E HPLCe 9std B3, 4 STD.EZ=2 2-EHMC
(5ppm), Benzo.-3(5ppm)<& AH&dten FFZAF RT.10.58, 11.85
2ol F471 veisth, 29 3)
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ad 1) 34 &3yl ol% UV SPECTRUM

WHNGE (1Y} HIGH STAT duortt s EHD Wi o
ABS. ] 0,2 BN 250
SUALECNM/CY ) SPEEQ SLIT CYCLT M
20 FAST 2 ]
QUIE 5 umrsgs 92 0u:32 FRl
HES. F SUNSCREEN PRYGUCTS; 1, BSE 2. BEMIOPHENON=3 (. 0¥
A, ol 4. B3 boux, Tl 2.0% 5, B=3 1.0%, MICKRUT (132 2.0%
[ TRUDE 0
— EIUXIND
= . - D =
E57 A8 €22 A OBEDIBIAY
r‘_é[njl,l_«
SR,
i

a¥ 2) =X-¥ 9T UVSPECTRUM

HHHGE (W%} HIGH START WLOMM)Y  en0 WL(HM
HB3, o < JU0 250
SCRLE(NM/EN) SPEED SLIT CYC.T.(MIH»
en FasT 2 "

UATE ; 0828 '92 10:34 FRI
wgs. WF SUNSCREEN PRODUCTS, 1. BASE <. BEHZOPHENON-3 1.0
EPI )} 4 4. 6-3 1.0%. Tioz 2.0% S, °8-3 1.0%, MICROT(UZ <£.0%
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a9 3) HPLC

L1088

CHL .

HO .

1
2

AZvEIY
SAMPLE sTa

Lo

f"—_ﬁ : . B ;

. i i

- '
' * !
[ :

Q4
3F i PA
L106090+91  .190990w+01

METHOD

NakE RT JR

. |
oM CIH 10.581 313254
BENHZ 3 11 .331 425152

TOTwL

-
-4

Ep. 87 1292

CONC

S5.1135
S5.1573

19 .2753

T 1 - 1 H |
oo R
SAMPLE h T SEP . '87 1932
ISR N JLONS I

: ) ; : ) : ! '

: - : PRI

- | ' i { . ' ! ' .

! R o Coa .

‘. ‘ A ; P i

- — T T IR N

; f .- l H ) . ' 1

! P ; 5 ‘ :

- . . B e s . '

'cAL . METHOD - @4 ! | : :

P - . eFL..l . 1 Pa PE

¢ .109000:w+01: .100300+81 |.100012a+aL

H S T S DR S G ey, —

MG .  Namg . TIRT 6 OR'H T MK o

1 - : . B . B .

.1 oMcCipn .. ...“. 4 !. PR .

| 2 EBENZ 3 P 0o .

' : b .y ' '
=t goTaL TN v B D .00a0
. ; ; :

— . . Lo L et —
; SAMPLE E’ 17315 * SEP. 9T 193
089" L ; .: 4.;. . A

i N P
. 1 ’ - N
i i ;

18,897,

cetamm e e ———r——

CAL .

.‘l-
1
2

MO

y——"'ﬁus T T

)

Q4 '
SF PA !
L100300w+0 L

METHOD

NAME "ORT
oo
11.821

A OR H
I
1

oM CIN . .
99503

‘BEHZ 3 :

TOTaL . ' 99903
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SANMPLE (O 1732 SEP. 97 1932
+
[F §
—— — -
18.90°
r——’;— N2 3 11888 .
Y _
CAL . METHID Q4 '
SF . Pa PR
.1099600+01  .109900w+91 .1999¥00a+01
MO, HaME "RT- &« ORH MK CoHC
t R . H I : .
1 oM CIN R LT i )
2 EENZ 3 11 .888 264591 " P 3.1944
. ! ‘
' t ' o
TOTAL 254591 . "3 .1944
'::‘:'.' SQNP’LE‘{ D X ; ‘ ! ‘07 1.33
P ot : ! i <
N ) G o A
8 Lo Lo I B
“ [ Y S IR
. bloiys . e S A
1 P e i I
; R A B TN I S AL B
; Coy T Pl ey
‘ L | (N
LS : : A bl
e wzlouns VT
[P . f,...:_... [ i daed oo
[ !l . : ‘ , i . I [ 1 .
P SR IR IR
i A . P D
CAL .. METHOD : ©4 | i . b i
B c GF e [..pa R 2 N
i 1 -100000x+81i .100900w+a1 |.100800w+01 |
A SPURUUE SOU AN VORI SN WO UL PP PR
NO . Hane 71 ATORTH MK -“~| ;T coNe
. : o -
1 Of CIN .- . N - .
2  'BENZ 3 i 96831 . © o 1.1381
! R ST . ! : ! L
TOTAL TR i 96831 ; f4-.1361
, .
SaMPLE 15:51 . SEP. 7 13
? R
ese , ! o : :
. ! h : :
! ' !
; + '
19.99° i ! Co
l— w3 ten o .
.o | ) - { -
CAl . METHDD 04 - C
SF . Pa PB
.10U900,.+01 .100380w+01 ‘.100000wW+01
. . . [ . t .
Ho . HANE RT A OR H MK : cOHEC
! ! \ : ! ' :
t on CIN b ‘ b
2 "BEMZ 3 11.831 ‘181685 i 1.1933
T S L . v '
ToTAL [T i -101686 i ¢ ] 1.1930




D. e A1 &9 UV Spectruma} SPF¥l R

) SAMPLE
T & 7l & 4z & &t
A 24 11 35
B E 5 7 12
a &t 29 18 47

0 SAMPLEY W& 53

* A3 A EFF SPF 159 A Fo] 1012 713 Bskew, SPF 47t 671
2 a1 gges Bt

* A8 AEZF SPFAE 2%8H 3 367HA dRen 3001449 AF=
4} 593 "SPF 078 ®E7/9 AE= UAC.

*J1& #3AFL SPF 0 ~ 367tA 43 93, A2HFFEFES EF SPF
12 o]Aellt}. o]RL Physical Agents® Sunscreen&#HE U453
Z2E= Ao AR

a4 4)

PHOTOPROTECTION OF SUNSCREENS
SPF vs ABSORBANCE

% ABSORBANCE
100

ez R

\. 90 - . -
8o p

70 -

g0 [ f.
so/‘

w /
30}
20 -I

JO Horereserereerissnonnrntartnnn ety e

PESEN WENUE STV TN WS S SN U SENS S S WU S NS NAND SO WS R |

)]
0 2 4 6 8 10 12 14 16 18 20 22 24 20 28 J0 32 34 38 38 40O
SPF

= a ares 2
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* okx TR0l ML ey A,B,CE FEYT. a2F UVAY B%®
o] AR =2 s Energy’t & UVBe HHE €9 Sunburng
dogie EF}Ao] L& UVAE 35 ~ 50%7F EHE SH3sto A7
2 =250l A3 EaPA (datdgA) & deid, 2.9
Fa olgForE Oy 4) M B vt Zo] SPF 4v 75.0%, SPF
15€ 93.3%9 PHOTOPROTECTION&EH7l U}, 4¥ta o2 Suntan
2 384 Sunburn®g A 87 ¥ SPF A& & 2 ~ 4, Suntan
2 Sunburng EF A9s71E LsE A% < SPF 15 o102
5 o] of 7158ttt
olz|§t o] & WEUA] ZAF A FES SPF 159 A Fol 1042 713 2%
on, SPF 47} 6712 1 S22 gttt

* W/O TYPE 3 O/W TYPES A|E& vlms] 29, UV ABSdle &
Zojgle] & BAHILY FEIUAZ W/09+ = Water Soluble
Agents®t Oil Solulble AgentsE Al4% o] SPF7} i}t =4,
O/We A%+ 29 ¥dl2 Water Soluble®l A% SPF #el =2 A
o2 yEygt,

1 [P 1111
+ —e g JEULD 0

F30a.0

2%0.0
D)

¥ 5). DAY A FE UV SPECTRUM.

1 : STICK SPF 15 2 : CREAM SPF 15
3 : LOTION SPF 10 4 : MICRO EMULSION  SPF 6

5 : CREAM SPF 4
© DATA
* AAtY) AEL SPFHEZ Wz 238 A% 13 5)s 24,
gagsdd o ATe 2L HA9 AFY BS SPFENEE AW
A Ey=AG
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=Xy g A AEAdo] "Xl LAV ABE O9 )M B
© uiel o] Ay FHF A3} Fo4o AolE EHTh

* 2 3Ate] SPF 152 HAE AFE B Adstd 1 F4& vmsdy
a8 7 2o F49 2U¥Y AV A9 HFARIG oY B Helst
E AEER AR

4 £.000
aun, i

i
=t

I

e

N
e

2,009

38 6) TEF 2% oA

t 0. 500
$ 7y AL
- 200y
+ 250,03
0. 500 "
2% 7) ZAE SPF 15 8 UV SPECTRUM
1 : LOTION SPF 15 2 ¢ LIP CREAM SPF 15

3 : LOTION SPF 10 4 : LIP CREAM SPF 6
5 : 944 CREAM SPF 4
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1)

2)

3)

4)

5)

6)

7

v. 2 £

o33 Zol HEH B A HSF B2 &L EATh

o] SUNSCREENEote A&H o2 4AE Aeg AYHY Az A
A% A &4 2 Benzophenone - 3 ¢ Octyl Methoxy Cin-

-namateZ}t 7+ d3 AHEEHA L PABAE HA HEHE FAold,

9d €BREYE 270018 5714 71X9) 98 & EF AMLEded 2714
9 988 E43 A7 M BE A= YEgywd,

UV-ABSE 338 27, d4&sgy de=xyge 993 T
SPF&RYH= el7t JRAT F7kA Byt Aole JA] Chemical
AgentsTE FFse A2 IJAYHo] FFa ABAHE doY TiO,§
9] Physical Agentsd 3o Zd3dtz, =XY9 7% Physical
Agents® o] JtedtA T AT AR B SAEY 47
A ke A¥ S syol AHE &5 UH.

Micro TiOy7} Titanium Dioxide2tt A XGdEaHA} 4 =
=R oH oj= Physical Agentse] 47l AJAxFaA JF&
FE ALz Bgdn)

A ASPFE A &3l F4 o]0 Chemical Agents?] ui¥zFo] 73
Holle AR o] /A& AZA37] ¥3] Physical Agentsel uigtol
gasly FFHoze HA Fo= U9 EAE A7 A3 AN
e Zdfles o] glojok & Aol

ZrAHd UV Spectrum< vlzs] € 23 549 3ALY] A|F¢ = SPF
=9t 23 E Abs. ko] vl SR T E3lAle A|FHE v HHR o
5] FU A Fo AS FAER Z zlo]E Holu Ut FYIAME A
2 238" &% Spectrum® EFo] dFE FUHF HALSZ Hol F=E
& 289 Sunscreen AgentE Al&3}Acz wdHU

zo2 NZ AAFHE SPFEAYPL 7153 & ZFAHQA FFYA &8
o AAFHZA vido

=
3L
21

o
i
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