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Abstract

We have recently developed a novel in vitro SPF evaluation method with a high
correlation coefficient (r=0.93) to in vivo SPF values(test sunscreen formulas : crea
m, foundation). In this method, the in vitro SPF value was determined by the rat
io of the time taken to achieve the minimal erythema dose with and without the s
unscreens applied. We also reviewed the dilution and thin-layer methods for in vi
tro SPF evaluation, and investigated the relationship between irradiance(3x107°-2.5x
10°W/cm? and the degree of erythema. The degree of erythema was similar if t
he radiation exposurc(llOmJ/cmz) was kept constant. It was obtained more than 0.
90 correlation coefficient when it was compared the results by our new method wi
th those from SPF-290 analyzer (Optometrics,U.S.A.).
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Table I Comparison of SPF values determined by in vivo

and the new in vitro method.
(#1 ~#5: Cream, #6~ #8: Foundation)

in vivo SPF value | in vitro SPF value
8% HMS 4.8 4.7
1 35 35
2 12 13
3 35 44
4 8 10
5 35 51
6 24 21
7 24 21
8 18 25

r = 0.93
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Xenon arc .
lamp

| | —» Filter

light_
guide -
Transpore TM tape
L 5. Quartz plate
Power supply . Radiometer
Detector
b
Irradiance (without sunscreens) :
3.7 x 1073 W/cm?2
Exposure time : 12 sec.(to)
Accumulated radiation exposure : 45 mJ/cm?2
. t
In vitro SPF Value = —
to
(t : the time taken to achieve the MED when the sunscreen
product was applied
to :

the time taken to achieve the MED when the sunscreen
product was not applied)
Figure 1 Diagrammatical representation of the equipment used (a)

and the calculation of SPF values by this in vitro method (b)
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Figure 2 The effect of irradiance on erythemal production
#1~#5 is identical with that of Tablel

—» --—
lcm
| wl1%
=10 B lem XCX1
Io

E : extinction coefficient,
C : the concentration of suncreen in the film or solution,
1 : the thickness of film or path length of a solution

Figure 3 The principle of calculating SPF values from in vitro
transmission measurement

(a: the dilution method b: the thin film method)
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Figure 4 DPossible pathway for UV radiation in the skin
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Figure 5 The effect of applied thickness on sunscren protection
(in vivo method) a: 8% HMS b: powder type sample
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a

Xenon arc lamp

Filter

monochromator

Detector

b 400
Z  EX x Ba
290
SPE = 400
r (EA x BA / MPEF)
290
MPFA =1/TA =Tref/ Trun
n
MPFA = T (MPFA)i/n (n=18)
i=1

Figure 6 : Diagrammatic representation of the SPF-290 analyzer(a)
and calculation formulas of SPF by the SPF-290 analyzer(b)
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Figure 7 Comparison of SPF values obtained by SPF-290 analyzer and
the new in vitro method
( R=0.89, R=0.95 : Except two data which was circled)
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