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COLIPA Ratio

Zusammenfassung

Testprodukt: Sonnenschutzcreme UV 30
Entwicklungsnr. 468 (80427-01)
im Auftrag der
Adolf Wilrth GmbH & Co. KG, Relnhold-Wiirth-Strafe 12-17,
74653 Kinzelsau-Gaisbach, Deutschland

Zielsetzung: in vitro UVA-Schutz-Bestimmung einschlieRlich Vorbestrahlung

Projektdurchfiihrung: Martina Fahlbusch

Testzeitraum: 19.02.2009

Gerdt: Bentham Spectrometer SSUV300
Atlas Sun Test CPS+

Referenz: Glyzerin

Substrat: aufgerautes Plexiglas (PMMA 120), Schonberg GmbH & Co. KG
Eingang: 04.12.2008 neue Qualitdt seit Dezember 2008
Charge: 20081209-P1193

Anzahl Platten: 3 (4 Messungen pro Platte)

Auftragsmenge: 0.75 mg/cm?

UVA Dosis: 22 Jfem?

Abweichung vom Protokoll: kelne

Ergebnisse:

UVA Bilanz
Berechnung basierend auf DIN 67502

in vitro UVA / COLIPA Ratio

UV-Bestrahlung

Testprodukt SPFyaber

UVA-PF, | UVA Bilanz ver ek
T iR COLIPA Ratio
. SPF L/ UVA-PF
Mittelwert
30 20.1 65.8 . 16.8 .
von 3 Platten o 184 1.8
Standardabwelchung it 156 0.45 0.95 0.10

In dieser Studie wird fiir das Testprodukt ein COLIPA Ratio von 1.8 ermittelt.
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In vitro Bestimmung des UVA-Schutzes / COLIPA Ratio institut Dr. Schrader Hautphysiologie

Zusammenfassung und Statistik

/ Projekt-Nr.: HP-09-040

Kunde:

12.03.2013

Sonnenschutzcreme UV 30 Entwicklungsnr. 468 (80427-01)

SPFLaper 30
UVA Dosis: 22 J/cm?
UVA Bilan G .
SilanE in vitro UVA / COLIPA Ratio
Berechnung basierend auf DIN 87502
Auftrags- _ UVA-Bestrahlung .
menge * % ver _nach
[mg/cm?) UVA-PF, UVA Bilanz n[;a:ungs-
aKtor i i
UVA-PF, uva.pr | COLIPA Ratio
SPF ./ UVA-PF
Platte 1 0.26 187 | 64.4 0.958 18.0 15.9 1.9
Platte 2 0.27 20.6 67.5 0.964 18.9 17.9 1.7
Platte 3 0.18 20.0 65.5 1.088 18.3 16.5 1.8
Anzahl 3 3 | 3 3 3 3 3
Mittelwert 0.24 20.1 | 65.8 1.004 18.4 16.8 1.8
SAangand: 0.05 D.as | 156 0.07 0.45 0.99 | 0.10
abweichung | |
AC o) 381 381

* nach Gleichgewichtseinstellung
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In vitro Bestimmung des UVA-Schutzes / COLIPA Ratio

Absorptionsspektren

Kunde: / Projekt-Nr.: HP-09-040
Produkt: Sonnenschutzereme UV 30 Entwicklungsnr. 468 (80427-01)

Institut Dr. Schrader Hautphysiologie —
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In vitro Bestimmung des UVA-Schutzes / COLIPA Ratio

Institut Dr, Schrader Fautphysiclogie

Absorption 12.03,2013
Kunde. -/ Projekt-Nr.; HP-03-040
Wellenlinge Glyzerin Sonnenschutzereme UV 30 Entwicklungsnr. 468 (80427-01)
[nm] Absorption - vor UV-Bestrahlung Alsorption - nach UV-EealInlﬂu‘ng
[2.u.] Platte 1« Plalie 2 Platte 2 | Mitteiwert Platte 1 Flatte 2 Platte 3 | Mittelwert

250 2370403 155E.00 TASEs00 PRI 100 [ETTT) TATE-00 1360000 TAIL00
291 1535403 151E:0 158800 1.328+00 144800 LAEE+DD 1 5CE400 1298400 143€00
12 7550403 SIEM0 1505400 1236400 1456400 1475400 15CE000 1305000 1436800
293 2E6E4DY 157600 151400 1336000 185E+00 L4700 1336400 1306400 1436000
51 274E03 153E:00 1576400 134400 1468400 L4BEWK 1516400 1 11E400 1 436400
295 2RIE402 183600 1516200 1326400 1416400 1486400 1576400 1MEsOC 1 44EH0
295 29CE403 134000 5356000 1336500 1478400 1 49E400 1526400 1326+00 1258400
57 2UBEICY 1 8akec0 1536400 135g00 148E40C 1A3E 800 1538400 1336400 1458400
298 30703 Liskem 1546000 138E+00 1486000 1.50E+00) 1536400 1236400 1ASE400
13 2148403 155E.C0 154E400 1 26400 1438400 1 50E+00 1545400 1336+00 1468000
300 3216403 156800 154E+00 LITE00 3456400 151000 1347500 1336000 1468000
301 3206403 156800 1558400 1376400 1 4584000 L5100 | 1545400 134600 1466000
302 336603 1568400 155640 L37E-00 1498400 L81E+00 1546400 134E400 146E+00
303 343603 156E40 1556400 1378400 1506 X1 100 | 1540 LMEe0 | 1476000
an 3256402 1 576,00 135E+00 1376400 1308000 151E000 1550400 LIE00 | 147E400
335 2556403 137E+00 1SSE00 | L37EH0 1506400 151E400 1556400 13p00 | 147
308 3 64E403 156E+00 193E+00 | L38E-C0 1506400 151E-CO 154E400 13200 | 1470
207 2726403 1 57E40 135E+00 1388400 150£+00 151600 1356400 LIEB00 | LATEMR
a0 3816401 157400 1550+00 138600 1 506+00 1516000 155E+00 LMEQ0 | 14TEs0
a0 383E-01 1ETED0 1358400 138E400 1506400 151E00 1556400 134E400 | 1476400
ET LELELL] 15756400 135E+00 138400 1506400 L32E400 L55E:00 122600 | 147Ew0
EH 408543 1576400 1558400 1336500 1506400 152600 1556400 139E+00 L4TE+D
nz 418803 1 5TE+0 1588w 1388+C0 1.50E+C0 1518000 1358400 1ME-CO | 14TEsD
m 15780 1556100 13600 | 1.50E+00 1E1E:C0 L53E+00 13600 | 14TEe00
m 1506400 155E000 1386400 | 130E+00 151600 L54E+00 13a[-00 14TE-00
as aa7E03 156E+00 1556400 | 138600 | 15000 151600 | LS4E-C0 134E+00 146800
M6 4570003 156640 155044 1200 | 1asEo 1516400 L54E:CO 1ME-00 14BE-00
37 4650003 1530000 1540400 137C:00 1435400 150000 | 153000 1300 | 145EMQ
e 4770003 154600 | 15300 136600 | 148000 149E400 153000 11000 | 14see00
219 483te03 1546000 | 153t 135000 | 147E00 143£400 1536400 137000 | L4EDO
0 501E403 1530400 | 152600 1350400 146E.00 LAEOY | LSIEC0 | 13140 14300
EE 513643 15400 | 35D 134G 1456000 14GE00 | 1500100 | 130800 1AIE400
2 5 31E+01 LSIEs00 | 150Fe0 | L3360 1 44E L0 1450400 | 143800 | L9640 LA1EsC0
an 5546401 L.50E-00 : 149Eem ‘ 1326-00 1A4EH0 145£400 JETHI] 1296400 1400400
a4 5 EEE4D2 1436400 | 14BE.00 ‘ 1300 | 1436400 PAMLO0 | 1ML | 120600 120400
215 5736402 1LARE00 1481400 1316400 1428400 LAOE0O | LA7E00 | 127600 L29E+00
35 591403 1A7E«00 1476000 1306400 1426400 146400 | 18BE400 | L2TENOO 1388400
7 £04E+0 187Ls00 3t | 123640 141£40 LAEWD | 14500 | 125600 1388400
28 5196403 1A6E00 L46Es00 | 129Eu00 1468400 141£+00 1A5Fs00 | L25E4CO 1375400
a9 £ 356403 146740 | 14BLeDD | LIS000 1 408400 1 A0E400 144000 | L35E-00 1375400
an B42E+01 145E400 145600 | 1ZBEM00 139500 1436400 148000 | 1350400 136500
an E.51E403 14se00 | 1ases00 | 1aEe00 139600 L40E+00 143600 | L3I0 1356000
EEH 6 56£403 1440400 144E400 1276400 13380 1336500 LAageo | Laeken 1356400
313 EALEs03 140 | i | A0 | 136 1336400 14300 | LE00 1358400
33 E62F+03 TAIEN0 | 1326400 1276400 | 138Em 1.38F400 142F400 1238400 1358400
335 662E+03 183400 | LMED : 1260400 | 1388400 139F400 1476400 1236400 13:£400
136 B 60E+03 TASG0 | LAMGOD | 126000 | 137000 1386400 1431400 123E+00 1315400
7 £52£403 143600 | 143E:00 | 1260400 1375400 137600 1410400 1.32E+00 135000
EH ] 5.37£+03 1826400 | 143400 | 125EMG0 1376400 1376400 1410400 1226400 1386400
EEE) £32E401 1416400 | 143(00 | 12856400 1 376400 1376400 141600 | 1326400 1388400
320 64LE403 147800 | 1436400 | 1aseac 1376400 1356400 | LAMWOO0 | 1226400 1336400
EH E52E403 1426400 | 1426400 | 1250e0C 136E400 135E400 140400 122000 1336400
342 6.70E03 LAIET00 | 1420eD0 | 125E400 1366400 135600 1490000 | 1218000 1336400
38 6567E+03 Lalg00 | 14zteco | 12stv0 1366400 1356400 1406400 | 1216400 132640
324 7040003 LA1E+00 | 1426400 I 1256400 L26Ee00 1.36E400 1208400 | 12LECO 131840
25 7306403 Lao0 | 1d4zie0 | 125Ew0 1266400 1356000 1A0E000 | 12LEscm 1218400
26 7.38€403 LA1E00 | LAZ000 | 123E400 1366400 135E400 14DF+00 1216400 1326400
u7 78EL+03 LAIE+00 141000 | 175Ee00 1360400 135E000 1236100 1216400 132£+00
323 A21E+03 1400400 | 140Ek0 | 124Ee00 135000 1.34E000 1336000 120£/00 131400
343 0526403 1 40E+00 | 141600 | 1236000 135600 1338400 1336000 120£400 3316000
250 9,036+03 L4DERS | 141E00 | 124E000 1.35E+00 1336400 1386400 1.20£+00 L31E+00
251 9586408 1400508 | raife0c | 124400 1356+00 1346400 138000 | L19Es00 1308400
152 LO1EsD4 1396400 1408400 L2 LMED 133400 138600 | LIBEN0 130£400
353 1076404 139400 | 140100 1236400 1348000 13E000 1386100 115400 1308000
34 1136204 136000 | 1a0m00 | 1236000 1.34£000 133400 137600 | L19Ee00 1.306+00
55 119404 | 140f400 1230400 134100 1338400 137600 | 13000 129E+00
56 LI4EsB4 | 1mpoo i 1230400 1236400 1316400 1376408 | L1BEW0D 1296400
157 L29Es04 I 1390400 | L2600 1330400 1310000 137000 | L38Ee0D 122600
258 L3604 | 233000 L22E000 1330100 1318400 13000 | Lisgoo | pasteco
156 1376404 1376400 1396400 | LIIENDO 1330400 1316400 1.36E000 Liesita 1280000
160 LI9E+4 1376400 13800 | L32EW0 1.32£400 fuE | 136000 LIE0 | 128000
139 140Es04 LIES0 | 1386400 LI1E+D0 1376400 131600 | 135000 117E400 127040
362 L41Es04 LISE00 | 1376400 121E+00 131E400 130E400 | 13560 1186400 1276100
363 1436804 135600 | 13764 1308400 1316400 L3540 | 1346400 1386000 128k00
364 PRI 1356400 1368200 L1940 1208400 1296400 1330400 1188500 126F+00
365 139604 134400 1358400 L9E400 | 1290400 1380400 ineoo | 1dE00 1358400
366 130Fe04 131000 134¢400 LIERLD0 | 132BE400 LITE400 | 13100 | LI3EW00 1248000
387 1366404 131500 133600 116E400 137000 1356400 1306400 | 1126400 1231500
17 1356404 130£000 1.31E+00 1156400 1350400 124E400 | 1296400 | L1100 1211400
363 1326004 129400 1.30E100 114400 124500 1736400 1276400 | L1060 1300400
I 1316404 1276000 1 28400 L11E400 1236000 11E400 176500 | LOSE00 1 Lag+00
3n 1295404 1256000 1278400 1118400 1215400 1208400 1.34F000 100600 | LITEs00
7z 127640 1246400 L25E+00 LOED | LISE00 L18Es00 1236400 | 10SE00 L15Ee00
an 125044 1276400 1L.24E400 1 DRES00 1130400 LITE00 | 121800 | LO4E0D | 114600
314 1236404 121600 L2300 LOTEVD 1176400 1156400 1206400 | 103600 | L1Ms00
37 1216403 113600 LI1Es00 1DV ~I 1156400 L4E+00 LIBE00 | 102600 1115400
35 1208403 1186400 LIDEA0 | LOMEe0 | LI4ENK L13E+00 ' LITE00 | L0160 ! 1105400
3 L1981 1.17£400 L1500 1036400 1136400 1126400 185000 | 983001 | 1omieo
378 LITEWGE 1BEN0 1136000 | 1026e10 1176000 L11E:00 1158400 3BSE0) | 1DRTa00
373 LISEWS 1156000 117600 | LOIEsOD 111400 LICES0 | Liage00 375601 1070400
280 1ASES 1146400 L1sE00 | LOOEO0 1108400 LOSES0 | 1126400 963101 ‘ 1086000
ELT 114Es08 1138400 LU0 | amial 108400 1076400 | LIIEDO 9.52£-01 1048400
m L186+04 110£+00 1126500 ERZIH 1076400 105600 | LI0E0 337E01 1036400
383 1110004 1025400 LI0E400 ! 35EEQL | 105T«00 1030400 LDIEs00 | 93001 | 101500
284 109E.02 1060400 1026400 | 333801 1026400 1piescc | 10500 | as?eo1 | ssero
5 102E+D1 1036000 105E100 i 3 62£-01 593E01 Ja0t0l | 10l0 BT8O : 95760
186 1078402 251601 1mEe00 | Ak 2.58E01 JAGEL] | A0 | A20EDY 922801
a7 1055408 9 46E01 aL6001 | a30E01 9.14F01 162701 sactol | 7amE0l | eserol
328 104 BIBEOL | 31BEDL | ZsREOL BETEO1 357601 831001 7aec a1 B33-01
3 1p3f104 sacay | agmoal | 231001 64601 805801 sar0l | 7DIEOY T.a4rm
1w 104£403 TRBEOL 6 08601 5 85E-01 161001 153601 703001 662601 | 7.33001
11 1030401 7200401 746101 | 53601 1.010-0% 595601 7001 s03E01 | G 7EEOL
L 1030104 672001 sesro1 | smun 6470-01 5 ALE-01 6EEL-01 5 5001 623501
183 1036004 E17001 68t 01 539801 2500 01 585001 609001 510001 5 58501
394 1035004 557001 512801 180801 £360.01 531E01 553001 45301 | 516001
ELH 1030104 505E01 515201 1t 486001 ABIE01 502601 sE01 | 40aL01
6 1046404 4.50£-01 472£01 155601 182001 4370 456001 3BIE01 apst0l
397 1050004 418001 413101 35301 20201 1986-01 415801 286801 2 8801
ELT] LOSFane 187 01 3321 01 3286 01 2EIL0L 353001 250001 316001 253001
293 104E402 146801 ERLTN 101601 136001 123001 148001 280001 12400
am & 64F40) 1L 33301 279001 134003 107601 1t 2RIC01 295001
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Intitute Dr. Schrader

In vitro Determination of UVA-Protection / COLIPA Ratio
1 Determination of COLIPA Ratio

This protocol describes the in vitro determination of UVA-protection of sunscreen products according
to COLIPA 2007a' taking into account possible photo-degradation. The test is based on the assess-
ment of UV-transmittance through a thin film of sunscreen sample spread on a roughened substrate,
before and after exposure to a controlled dose of irradiation from a defined source of sun spectrum.

1.1 Transmission Measurements

For the investigation a Bentham spectrometer system (SSUV300) is used. It allows measurements up
to an optical density of 6 units. The detection unit for the transmitted light consists of an integrating
sphere and a double monochromator with an additional photo multiplier. The arrangement allows to
minimize the influence of scattered light and has a favourable effect to the results. The wavelength
selective excitation of test product is achieved by a xenon arc lamp with a continuous spectrum in
the UV range. To ensure a high reproducibility of the measurements the wavelength accuracy is
checked regularly using a holmium per chlorate solution.

Transmission measurements are carried out in the range from 290 nm to 400 nm. The incremental
wavelength step is 1 nm. A glycerine coated plate, not containing any light absorbing or scattering
compounds, is used as reference. Transmission values of treated sample and reference serve as cal-
culation base for the absorption of test product.

Each sample is placed directly at the integration sphere entrance and is measured at 4 incidentally
selected points. Three plates are prepared per test product, thus for every test product 12 spectra
are measured before and after UV irradiation, each.

1.2 Irradiation

An Atlas Sun Test CPS+ is used as source of sun spectrum. The sunscreen sample is exposed to an
irradiation dose D proportional to the initial UVA protection factor UVA-PFy, calculated from the ad-
justed absorbance data of the non exposed sample (see calculations below).

D = UVAPR, x Dy  [1/em?]

D, is unit UVA dose per unit UVA-PF; and it is fixed at 1.2 J/cm? UVA. The irradiation dose D given in
the report is based on the irradiation time taking into consideration the above given equation.

1.3 Product Application
A Plexiglas plate (PMMA 120) with an area of approximately 25 cm? is used as substrate.

For the reference 3 pl to 5 pl of Glycerine is spotted evenly across the plate surface using a micro-
pipette. The applied spots are then distributed using a pre-saturated finger.

The test product (0.75 mg/cm?® + 10 %) is applied in the same way on the plate surface. After product
application the plates are equilibrated in the dark for approximately 20 minutes at room temperature
before the measurement is taken. The applied amount of test product is determined by an analytical
balance weighing before and after product application as well as after equilibration time. The latter
value is given in Annex 1 for each plate.

!Method for the in vitro Determination of UVA Protection provided by Sunscreen Products, Guldeline, COLIPA 2007a
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1.4 Evaluation
1.4.1 Determination of Absorption and in vitro SPF

The calculation of absorption properties of test products generated from their transmission values is
done by the following equation:
C
A=log =,
Py

_ X lx] _ Xy lx]
C, = & 1d p, = 2P l¥]
n n
¢;.[x] = Transmission measurements at position x and wavelength A of the reference plate
p[x] = Transmission measurements at position x and wavelength 2 of the product treated plate

The determination of in vitro SPF is done by using the following equation:

400nm
JE(L)x 1y (M) x dA
290nm
SPFRnvitro = 200nm
[ E()x1y(A)x 120%™ xda
290nm
E(A) = Erythema action spectrum {CIE —1987))
(A} = UV-SSRsource spectrum
AofA) = Mean monochromatic absorbance of the test product layer before UV expasure
dr = Wavelength step (1nm)

If the in vitro SPF is not equal to the in vivo measured SPF (SPFi.se), the absorption spectrum is
aligned by varying the constant C (adjustment factor) until the in vitro SPF fits into the in vivo SPF. It
is recommended that C falls within a range between 0.8 and 1.2.
400nm
JE()x1; () x dA

290nm
SPR, vitro,ad) =SPFpel = a00nm

[ E@)x1 (A)x10%*C x dp
290nm

1.4.2 Calculation of UVA-PFO and UVA-PF
UVA-PF, is calculated for each plate individually by the following equation:

400nm
[P(A)x 1, (A)x dA
320nm
400nm
[ P()x1y(A)x 1072 PCdy,

320nm

UVAPF, =

P(A}
(A}

PPD-action spectrum
UVA radiation source spectrum

n 9
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UVA-PF is calculated for each plate individually using the mean monochromatic absorbance A(A) of
the test product after UV exposure:

400nm
JP(R)x 15 (A)x dA
320nm
400nm
[ P(A)x1,(A)x 107 A™MCdy,

320nm

UVAPF=

The coefficient of variation of absorbance between the five individual spots per plate must be below
50 %. The coefficient of variation between the UVA-PF's of the (at least three) individual plates must
be below 20 %.

1.4.3 COLIPA Ratio

In order to characterize the UVA-protection properties of the test product the ratio of /n vivo label
SPF and in vitro UVA-PF is calculated. A ratio of < 3 is recommended.’

2 UVA-Balance
The UVA-Balance® is calculated as ratio of UVA-PFq gaiance and SPFiapei:

(UVA PFO,Ba[ance '1)
(SPFaper -1)

UVA Balance= x 100

UVA-PFp mtance =  Persistent pigment darkening — /n vitro determined factor from adjusted absorbance spectra
SPFiabe = SPF, determined in vivo

The UVA-PFg, gaiance is calculated analogous to UVA-PF, described in chapter 1.4.2, but instead of the
UVA-SSR source spectrum [1(A) the COLIPA standard sun spectrum is used.

The adjustment factor is calculated on the analogy of C in chapter 1.4.1, taking into consideration the
Multiport WG 335 UG11 spectrum instead of the UVA radiation source spectrum [(A).

* Commission of the European Communities, Commission Recommendation, Official Journal of the European Union, Sep. 2006
* DIN 67502; Charakterisierung der UVA-Schutzwirkung von dermalen Sonnenschutzmitteln durch Transmissionsmessungen unter Beriick-
sichtigung des Lichtschutzfaktors; 2004

3/3



