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Milan, 31/05/2023

IN VITRO METHOD for the DETERMINATION of SUNSCREEN UVA
PHOTOPROTECTION and CRITICAL WAVELENGTH VALUES
ISO 24443:2021 Method

METHOD: Ref. E16Crev. 6

CUSTOMER: THE NUDE ALCHEMIST
24c Essex St. Phillipstown
Christchurch 8011 (New Zealand)

PRODUCT: SPF30 THE NUDE ALCHEMIST

Ref. LAB: 139/23/01 - 151/23

STARTING DATE OF THE STUDY: 31/05/2023

COMPLETION DATE: 31/05/2023

ETHICAL AND QUALITY CRITERIA
The current study was carried out in compliance with the quality assurance system requirements.

REFERENCES
The data given in this report are exclusively related to the tested sample. This report can be only in
full reproduced only with the permission.
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1. SAMPLE DATA SHEET

SAMPLE REF.: SPF30 THE NUDE ALCHEMIST

Ref. LAB: 139/23/01 - 151/23

SAMPLE ARRIVAL DATE: 10/05/2023
EXECUTION DATE: 31/05/2023

PRODUCT:
- PHYSICAL FORM: cream

- COLOUR: white

QUALITATIVE FORMULA:
- Known / yes /

- Other information / /

OTHER INFORMATION RELATED TO THE PRODUCT SAFETY: None.

IN VIVO TEST INFORMATION:
SPF result: 33.7 (30/05/2023)

Method: ISO 24444:2019
Test type: FULL TEST

FILE: 1 sample with the code number Ref. LAB: 139/23/01 — 151/23 and the study findings will be kept
in our files for one year and ten years respectively. After these periods, the sample and the findings
report will be discarded, unless otherwise required by the client.
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IN VITRO METHOD for the DETERMINATION of SUNSCREEN UVA PHOTOPROTECTION and
CRITICAL WAVELENGTH VALUES
ISO 24443:2021 Method
(REF. E16C)

2. PRINCIPLE OF THE METHOD

The aim of the method is to provide an in vitro test to measure the UVA protection provided by
sunscreen products as well as their critical wavelength.

The method provides the in vitro UVA protection factors (UVAPF), which are shown to correlate with
in vivo UVA protection factors determined by the Persistent Pigment Darkening (PPD) method.

The test is based on the assessment of UV-transmittance through a thin film of sunscreen sample
spread on a roughened substrate (PMMA plate), before and after exposure to a controlled dose of UV
radiation (290-400 nm) from a defined UV source. All the sunscreen transmission data are adjusted by
first converting to absorbance data (before and after UV exposure) and then by multiplying by the
same coefficient.

The coefficient (coefficient C) is iteratively determined from the non-exposed sample’s absorbance
data to provide a calculated in vitro SPF value equal to the in vivo measured SPF.

The sunscreen sample is exposed to an irradiation dose proportional to the initial UVA protection
factor UVAPFO, calculated from the adjusted absorbance data of the non exposed sample.

Using this method, the UVA protection factor (UVAPF), the UVAPF/SPFi.bel ratio and the Critical
Wavelength of the tested sunscreen product can be obtained.
All these parameters are calculated from the absorbance data of the sample exposed to UV rays.
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3. INSTRUMENTS AND MATERIALS

PMMA plates (PolyMethylMethacrylate), square shaped (50x50 mm), with one side roughened and
one side smooth are used as a substrate. The product is applied to the rough side of the plates.

For this method, both moulded and sandblasted PMMA are accepted and the topographic parameters
of the plates are described below:

Moulded PMMA plate

Ra (pm) = 4,853 + 0,501

Rv (um) = 13,042 + 0,989

Rdq (°) = 11,122 + 2,032

Al (pm?2/mm) = 239,750 + 70,165

Ssc (1/um) = 0,033 £ 0,021

Vvv (mm3/mm?) = 1,044,10-4 + 9,76,10-5
Sandblasted PMMA plate

Ra (um) = 4,188 + 0,514

Rv (um) = 11,402 + 2,499

Rdq (°) = 11,004 + 1,938

Al (um?/mm) = 238,252 + 72,663

Ssc (1/um) = 0,032 + 0,015

Vv (mm3/mm?2) =8,701,10-4 + 2,325,10-4

In the present study the HD6 PMMA plates were used (see page 16).

Labsphere UV-2000S Ultraviolet Trasmittance Analyzer operates by measuring the diffuse
transmittance of a carefully prepared sample as a function of wavelength in the ultraviolet spectrum
(290-400 nm).

The UV-2000S takes advantage of an optical device known as an integrating sphere and its ability to
collect light transmitted in all directions after passing through a sample substrate.

Atlas Sun Test CPS+ is used as a light source for the UV-irradiation (filters for the irradiance 56052371
e 56052059 — total UV irradiance: 40 - 200 W/m? in the wavelengths range 290-400nm).

The analytical balance (ME204T/00, Mettler Toledo or Radwag Mod. AS 220.X2 PLUS) is used to
weight the product. It determines up to 4 decimal numbers and has a sensitivity of 0.1 mg.
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4. METHOD

STEP 1: in vitro transmission measurement of the sunscreen product spread on PMMA plate, prior
to any UV irradiation. A standard dose of the product (equal to 1.3 mg/cm? for HD6 and 1.2 mg/cm?
for SB6) is applied on the substrate, a PMMA plate.

The sunscreen is spread onto at least four PMMA plates for each sunscreen sample and then at least
5 transmission measurements are performed for each plate.

Acquisition of initial UV transmission spectrum with Ao(A) data.

STEP 2: mathematical adjustment of the initial UV spectrum using coefficient ‘C’ to achieve an in vitro
SPF equal to the in vivo SPF. It is recommended that C falls within a range between 0.6 and 1.6.
Initial UVAPFg s calculated using Ao(A) and C.

STEP 3: a single UV dose D is calculated, proportional to UVAPF.

STEP 4: UV exposure of the samples, according to the calculated UV dose D.

STEP 5: in vitro transmission measurement of the sunscreen product after UV exposure. Acquisition
of second UV spectrum with A(A) data.

STEP 6: mathematical adjustment of the second spectrum (following UV exposure) according to the
same C coefficient, previously determined in step 2. Calculation of the in vitro UVA protection factor
UVAPF after irradiation using A(A) and C. Calculation of Critical Wavelength value.
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5. REFERENCE SUNSCREEN

The method must be checked regularly by the use of a reference sunscreen formulations to verify the

test procedure.

The formulations used are described in Annex E of ISO 24443:2021.

Product reference sunscreen Mean Mean Acceptance limits
Formulation SPF UVAPF Lower limit | Upper limit

52 16,0 12,7 10,7 14,7

P8 63,1 21,1 19,1 231

If the UVA-PF of the standard formulation does not fall in the reference range of values the test is
deemed invalid and must be repeated.
Reference P8 sunscreen formula should be used when expected UVA-PF is of 20 or more.

In the present study the standard S2 was used.

6. CALCULATIONS

1. Calculation of the in vitro SPF

400 nm
[E(2) x 1(A) x dA
290 nm
400 nm
[ E(A) x I{A)x 10494 x d 4
290 nm

in vitro SPF =

where:

E(A) = erythema action spectrum (CIE-1987)
I(A) = spectral irradiance received from the UV source (290-400 nm)

Ao(A) = mean monochromatic absorbance of the test product layer before UV exposure
dA = wavelength step (1 nm)
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2. Calculation of the coefficient C

400 nm
[E(A) x I(A) x dA
SPF in vitro, adj = SPF in vivo = 290 nm
400 nm
[ E(A) x I{A)x 10-40 (ACx ¢f 3
290 nm

3. Calculation of the UVAPFo before UV exposure

400nm
[ P(A) x I(A) x dA
UVAPF, = 320 nm
400nm
[ P(2) x I(A)x 1020 Cx g4
320 nm

P(A) = PPD action spectrum

I(A) = spectral irradiance received from the UV source (UVA 320-400 nm)

Ao(A) = mean monochromatic absorbance of the test product layer before UV exposure
C = coefficient C

dA = wavelength step (1 nm)

4. Calculation of the UV exposure dose D

The single UVA dose D is proportional to the UVAPFpvalue.

The irradiation with the dose D allows to achieve a good correlation between the in vitro UVAPF and
in vivo PPD values.

D = UVAPFo x Do J/cm?

Do = unit UVA dose per unit UVAPFo= 1.2 J/cm-2 UVA
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5. Calculation of UVAPF of plates after UV irradiation of the sample

400nm
[ P(A) x I(A) x dA
UVAPF = 320 nm
400nm
[ P(2) x 1(A)x 10AMCx d 4
320 nm

A(/1) = mean monochromatic absorbance of the test product layer after UV exposure.

6. Calculation of UVAPF of the product
It is the mean of the UVAPF’s of at least four individual plates. If the confidence interval exceeds 17%

of the mean UVAPF value, then further plates have to be prepared until the statistical requirement is
reached.

7. Calculation of the ratio UVAPF/SPF

SPFiabel

8. Calculation of Critical Wavelength value

It is that wavelength where the area under the absorbance spectrum for the irradiated product from
290 nm to Ac is 90% of the integral of the absorbance spectrum from 290 nm to 400 nm.

AC 400 nm
[A(A)dAi=0.9]A(A) dA
290 nm 290 nm
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7. RESULTS AND GRAPH

Substrate: 4 PMMA plates HD6 by Helioscreen, batch 637 date 27/03/2022
Coefficient of calibration radiometer versus spectroradiometer: 2.04
Exposure temperature (at plates level): 29°C

Raw UVA irradiance: 25.88 W/m?

UV Dose: 14.06 J/cm?

UVAPF obtained for S2 reference standard: 13.4 + 0.2 (05/05/2023)

Table 1: results of the in vitro test.

UVAPF values for the 4 plates 11.5 ‘ 11.6 ‘ 11.7 ‘ 11.3

UVAPF mean value (post-irradiation) 11.5
Standard deviation 0.2

95% Cl (<17%) 2.4%

UVAPF, mean value (pre-irradiation) 11.7
SPFin vivo 33.7
SPFiabel 30

UVAPF / SPFiabel (> 0.33) 0.38
Coefficient C (0.6-1.6) 1.0

Ac (nm >370) 375

Graph 1: the graph represents the mean values of the absorbance readings of the 4 plates, before and
after UV irradiation.

Set Averages

1,6

14

1,2

1,0

- Pre-irradiation average
0,8

- Post-irradiation average

Absorbance

0,6
0,4
0,2

0,0
300,0 320,0 340,0 360,0 380,0 400,0 420,0 440,0
Wavelength (nm)

Headquarter Street Europa, 5 - 27041 Casanova Lonati (PV) | Legal Office Street Rota Candiani, 13 - 27043 Broni (PV) | Ph. +39 0385 287 128
info@labanalysis.it | www.labanalysis.it | LabAnalysis S.r.l. Unipersonale, Company under management and coordination of LabAnalysis Group S.r.l
Share capital €103.000,00 fully paid - Registration Office of Pavia - VAT N. 02235450182 - R.E.A. CCIAA of Pavia n. 257033



o e LabAnalysis

7

) .:0 HIGH QUALITY CONTROLS

Report 139/23/01 Page 11/16

8. CONCLUSIONS

The evaluation of the UVA photoprotection of the product SPF30 THE NUDE ALCHEMIST, Ref. LAB:
139/23/01-151/23 was performed under the experimental conditions described above in this report.

Such evaluation was conducted in accordance with Labanalysis’ analysis criteria and its specific know-
how and follows accepted international guidelines for cosmetic evaluation.

Observations

The European Commission in their Recommendation of September 22" 2006 on the efficacy of
sunscreen products and claims (2006/647/EC) include a requirement for UVA protection comprising
both:

- the mean UVA-PF of a solar product must be at least 1/3 of the labelled SPF

- the Critical Wavelength must be at least 370 nm

On the basis of the obtained results we can draw the following conclusions:

The product passes the test.

Responsible for the laboratory Responsible for the evaluation

I i ’Dr. Adriana \H Dr. I\/Io?:}ea-P-lgi)gioni

NN 214 S~ =
P\ QAN CTS-V A AN
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10. SYSTEM CALIBRATION SUMMARY SHEET

Spectrophotometer system calibration
120 2444 5:2021 [Annex A

Test date [yyyy-mm-dd]: | 2023-05-05 Operator: | Monica
U¥ analyzer model: | V20005 Supplier: Labsphers Serial &: [ 1112085710
YWavelength accuracy test
Holmium mudel:lKiH | Supplier: |Labsphere Batch #: | 1014028593
Peak
Reference wavelength [nm) 361
Measured wavelength [nm] 361
Peak value 0,451 Result
([ Limit +{-1 0 Pass
Halmium Oxide Observed
0.6
0,5 4 "
0.4 1,
FRENCER N -
Y 0,2 4 +“++++ . ++
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o0 T T T T T T T T T T T T T T T T T T T T T
290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 3485 390 395 400
Wavelength {nm)

Linearity ! Additivity test

Kit model: |HOO Supplier: |Helioscreen Batch &: |35
Limit Measurement Result
Additivity [D0O) 2.2 2.30 Pass
Linearity [3] a5 335 Pass
Abs of a plate [340 nm] 11-15 1,15 Pass
One vs Two PMMA Calibration Plates Correlation TR
. Dynamic Range Test +§"ﬁl I:|I:aI:'-
E‘ . AR [obs)
2 31 - z0197e- 00283
= 2,51 R*=1
u - 34
ﬁ 2,0 a2
% L5 2.
g 107
1
e 0,5
=]
R - T T il T T T T T T T T i
0,0 0,5 1,0 1,5 2,0 200 300 MO0 R0 330 30 350 M0 IO 380
One Plate (mean) (Abs.) ‘Wavelangth [nm)
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11. SOLAR SIMULATOR CALIBRATION SUMMARY SHEET

—

opto.cal

Cabtranon and Testng L

optical calibration + engineering
Swiss Calibration and Testing Services &
Schweizerischer Kalbrier - und Prufsteliendienst
Services Suinse d étalonnige ot d essa e
Servizi Svizzeri di taratura ot & prova o
SCS 0053 STS 0812
Katlormr end Pratnte N ..’._’ STS 0612

Von e

infoBoprxaldh  www.

24312009

w‘mn-m-m-h”u—l-m

The Swiss Accreditation Service SAS is one of the g

for the of

- 9

1o the tA

sccrecdited secordng % ISO/IEC 170252017

; Centificate N* P of
. Zarstaoe e 22401 -2 o Lwns
z N° do conificat Page ™
3 Customer LabAnalysis S.rl. O W, date =
= Auttraggeber Autrags N, -Datam
=) Chent 17-20125 Milano N* de comm, date 0022
I
®
1 o Solar Simulator
E Modet / Sens N°
3 Typ / Sarien Ne Suntest CPS+ /sn 0712021
2 Type / N* do sorie
i oo AN Atlas MTT GmbH
3 Acsusetieg Filter "B (UV special glass)
& Accameing UV-Radiometer PM2100/5n8661 with Detector UVA/sn9101
= Renade Test according to ISO 24443:2021 / Boots star system criteria, On-Site-
¥ n.......,,.‘i Calibration: LabAnalysis S.rl. Sala in vitro, IT-20125 Milano
Y Date of calibation
- Kalwardatum 11.10.2022
E Date détaionnage
This the y 10 natonad which realize the phwaical units of measurements (S
mmumamwumw»:mmuwtma
‘ Co conificat & a0 - aux dalons qui les gr ¥ s
ﬂ e b et _dte Pethadh am e on Be fliowng pages wrd e gt of the anfcew
-~ - wnd it Gon Wokgenden Seten BigEUAN und Ted deses ZetAaw

Stamp and date
Stemmpel und Datum
opto. cal gmbh
SCS-Kolbrierlobor

CH-2812 Movelier
18102022

Chemin des Vies 24

Lon s e R uies S 0 i S8 CONTAANCE o B POTHOGEe C Tearr AORE ORI Bt PAGEE Raartes of S3T1 Rt S centicet

Head of the Calibration laboratory
Loner dir KalDrerstole
Chet du laboraoire ddtdcenage

. S ek~

Chstoph Schrosder

R Ry

mmm—um;m.—a—-um--mm-um--w--.-qu--n

fom -

umm.m-umu-“umnmm “m-m-w-«nmgmw

LABAALYEG C20400 2042 aevICH TS ()

S.1/6

Headquarter Street Europa, 5 - 27041 Casanova Lonati (PV) | Legal Office Street Rota Candiani, 13 - 27043 Broni (PV) | Ph. +39 0385 287 128
info@labanalysis.it | www.labanalysis.it | LabAnalysis S.r.l. Unipersonale, Company under management and coordination of LabAnalysis Group S.r.l.
Share capital €103.000,00 fully paid - Registration Office of Pavia - VAT N. 02235450182 - R.E.A. CCIAA of Pavia n. 257033




/

/

Report 139/23/01

o.* LabAnalysis

0 HIGH QUALITY CONTROLS

Page 15/16

12. STANDARD PRODUCT

Standard S2

150 24443 : In vitro determination of the UVA photoprotection (2021)

WAVELENGTH (MM}

Dake| WSI05/2023 Plate 1 |FPlate 2| Plate 3| Plate 4| Plate 5| Plate 6| Plate 7| Flate & Plate 3[Plate 1 Mean | SD
Results per plate:
Gporstar|  Maniza Flatetype|  PHMAHDE alid walid walid it Cinly Yalid Fresults
(5
Praduct| STDS2 PFlate Batch ) 569 Adjustment 141 1,420 1502 150 1.459 | 0,050
Hicient
Eateh Hiafplater| 4 Raw SPFO 1 . 63 6.3 &7 04
Mearured SFF i HE of Malid Rarulir] q results | Adiusted SPF 10 16,0 1,0 16,0 16,0 0.0
before
SRS UVAPFO | 153 | s | s | wsa 153 | 0.0
Ganditianning izl
temperature, 27 wavelength HAT 3 37 19 3818 0.1
e [rm]
Exparure
remperature 273 Dafderm®) | 464 Y T Tt 14 | 0.0
5]
mAF Mean
20
—STD52 - Adjusted mAF - BEFORE EXPOSURE W estparure duratian (hhommize)
& ——5TDS52 - Adjusted mAF - AFTER EXPOSURE
. i RS SUNTEST EP S
Flau Vs
14 irradianze 25,58
()
0533 | esese | 0030z | 00sean sz | 33T
“Firradianze
T Correction 204
4 Faztar
T Corrected LW
= Ieeadionza 52,2036
=8
5
Mean ( 5D
R Results per plates: Plate 1 |Plate 2| Plate 3| Plate 4| Plate 5| Plate 6| Plate 7| Plate &) Plate 9|Plate 1 [1E3] 5xC1
& Cinly Yalid Frezults
z U¥APF 13.2 124 3.4 136 134 0.2 ] 0.3 (21 131-13.7]
Final
o results Critical
T Twm m om @ = mw oom & T o wavelength | za [ me | s | oame 3811 | 01
[om)
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13. PLATES QUALITY CERTIFICATE

Quality Certificate

& Screen
Moulded PMMA substrate - HD6®
Reference: Helioplate® HD&" Batch N°: 634-635-636-637 Certificate N°: 2381
Beginning Manufacture: March 27, 2022 Control Manufacture Date: March 27, 2022 Mould N*: 769
End Manufacture: March 27, 2022 Expiration Date; March 26, 2027 Raw material N*: ZK031255

Moulded PMMA piate on which the cosmetic product is applied to assess the in witro sun protection performance
+ Topographic parameters complant: ISO 24443:2021 - FDA 2011 - BOOTS STAR RATING 2011
DESIGNATION « One unit: Overall size 50x50mm - Spreading area 47x47mm

« Materiat PMMA (Polymethyimethacrylate)

+ HS Code: 3906.10.00 - Origin: France - Manufacturer: HelloScreen

Date Control Roughness: July 12, 2022
(The control of the rougt was perf ,onu'arllmmmumwwuﬂmmmhWW&MNUSU('ASW(N.UMETSAS)NMMMGNB
|Mountains® DIGITAL SURF SARL).
[Profiloenster - Non-contact surface topographic analyss consisting of an cphcal $ansor, 8 motion controller, an x-y i slage, &nd mi pography soft
[charactensiic - Optcal sensor based on a white Sght chromasc aberration principle which allows for 8 high resolution of at least 10 nm vertically and 1 um harizeotally
\y t « A surfaca area of al least X = 10 mm and Y = Smm with at least 15-um intervals,
- 4 spaad of At least 1 D00 pVs is recommended according 1o sensor type and frequency.
1 - Fill in non-maasured points by a smocth shape calculated from the neighbours
Janaiysis aperators: 2 - Leveling method by least square plane by substracton.
3 . Conversion %o a serie by extraction west-east of &l surface profiles for 2D profile parameaters.
- Gaussian fiters of 0.8 mm should be used accordng to p
= RESULTS
Profile __Measured value _
[ Farametor | Uni Mean  : SO~ : o [ Boots Star Rating 11
Ra (pm) 4,58 2 098 4.853 £ 0,501
Rv (pam) 12,30 [ L1193 13.042 £ 0.98%
R_g () 12, - 2 11,122 £ 2,032
Al (umimm) | 215,43 3 2,331 235,750 £ 70,165
Ssc (1iym) 0,02 * 004 0,033+ 0,021
Vv (mm3mm?)| 8 .588E-L 3 272607 1,044,104 £ 5,76,10-5
Sa (pm) 5,77 2 0,06 ! 20-70 20-60

TR (pmis The mean aniimetio dewation of e Mugnness profle] < Ry (um1 The misrmumn depth of profie valleys »itun & sampliag leegth] - [R5 {") The rect-mean-square dope of e profle wiiin 3 samping lergth] « [AT (Uav mm-1): The upger
jarea, Lu., the srem of Bre rest Swers of e paaks sdendng sbove an sversge profle = seimal] - [59¢ (Lun. 1) The atfimetc meas summd curvture of the sustace, which ndcates the masnform of pasks and valeps] - W (B m3.n-) Toe volume of
frard 1 the valars. | e, the vaume of rest overs of salleys ariending balow an Veige piofle = Seme]

450 Sunes Deviasen
Date Control Optical: July 6, 2022
| The control of the aptical prop WES P ly on several plates from the same batch described here above with the spectrophotomater LUV-2000S (Labsphers).
ophotomeler |- Primary waveband of 290 nm to 400 nenwith a 1 nm step, g an iImegrating sphere and a fash lamp
S - Reading site with at least 0,5 an’, minimum required dy range of 2,2 and one mea: cycie not exceed 0,2 Mo
Fres—— - Approxmately 15 mg of vaseline/glycenn is applied and spread over the rough side of the plate 10 obiain a thin continuous fim
-mmwmm;zwmwwowuuwummgﬂn-rlwmgmwmmmlm
RESULTS
i mi—m
Unit Mean :  SD™ Conclusion
290 nm % 89.7 [ [ X > 80%
300 nm % 76,0 * 0, > 69%
320 nm % 86,9 3 [ >81%
50 Stardard Devieten
Conclusion: COMPLIANT

The resulls of analysis of the profile p ters and optical prop @ in compiance with the pre-established specification.
Therefore, the batch here above of the Moulded PMMA plate - Hefioplate HDB® is officially confirmed,
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