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Improvement of in vitro Sun Protection Factor Measurement
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Abstract: The major advantage of the in vitro test is that it is a rapid, objective and cost-effective screening methodology.
In vitre tests can provide a formulation tool to identify new filters that are optimized by combinations of old ones and they
can be used to pre-screen protective formulas prior to in vivo testing in humans. Therefore, the accuracy of in vitro SPF
measuwrement is very important. In this study, improvement of application method of samples was tried to improve the
accuracy of in vitro SPF measurement. The outer part of Transpore” tape was used to apply samples as the substrates and
the standard drying time was set at 15 min. The new method, topical applications at light scan areas, results in more
accurate and reliable results. This result suggests that more accurate prediction system can be established for in vivo SPF
with in vitro SPF measurement.
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Figure 1. Application areas (slant line) and scan areas
(circles). (a) Whole application of Transpore® tape. (b)
Topical application at scan area.
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Figure 2. In vitro SPF dependent upon area of whole roll
of Transporew tape. The larger number means more inner
side of tape. (Arrow = In vitro SPF for using outer area
with new tape).
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Table 1. In vitro SPF Dependent Upon Area of Roll of
Transpore® Tape

Number of 1 40 |82 (last)|1 (new tape)
measurement
In vitro SPF 27.14 32.19 97.24 36.31
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Table 2. In vitro SPF and CV (coefficient of variance) According to Application Methods

Sample D In vitro SPF cv

Method of application mean = SD
Whole application with finger (pipetting, n=10) 28.74 + 738 25.69
Tonical application with finger (weighing, n=9) 3271 = 504 15.42
Topical application with finger (pipetting, n=9) 3593 + 530 14.74
Topical application with stick ball (pipetting, n=9) 41.01 = 1045 25.49
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Figure 3. Variation analysis by Minitab (F-test, p-value =
0.015). 1 =Whole application, 2 = Topical application.
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Figure 4. Correlation between in vivo SPF and in vitro
SPF on new method.

Table 4. % Study Variation Between Two Methods (by
Gage R&R Analysis of Minitab)

% Study Variation (% SV)
Source
Old method New method
Total Gage R&R 40.43 6.99
Repeatability 40.43 6.99
Part-to-Part 59.57 99.76
Total Variation 100.00 100.00
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taped] 18 H9F PEYE UF FRAX AAE A

%o}@l & ZHY NBE —%7‘36}%‘;% E}H
2 golstazt o}gg
o] o]/\l-_4 tapeﬂ
SPF #tol S71&
Etg Aol obd S
H2ES Aol 3
el SPF #t 59% 2%E

SPF 3 3ol
EHE 0124 71

A Transpore® tapee AZ A batchol wWe} quality 2
7 98 £ 23 W 929 pore sizeZ} TEW taped]

Table 3. Repeatability of in vitro SPF on New Method and Correlation with in vivo SPF

Samnpl Merk SPF In vivo SPF In vitro SPF cvV
ampe . mean + SD mean * SD (n vtro SPF)
Sample A 10 1016 = 1.4 11.96 * 081 6.79
Sample B 20 2001 *= 147 1478 = 113 7.64
Sample C 28 2080 £ 2.84 2768 = 2.12 765
Sample D 32 3331 *+ 446 3477 = 280 804
Sample E 45 456 *+ 525 4624 = 266 5.76
esgEes A, A 307 A 13, 2004
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