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Abstract Catch-Up Validation Results

Epi2SensA is similar to the validated EpiSensA assay for assessing the skin sensitization potential ~ The validation management team (VMT) supervised the testing of 20 blinded reference substances, After data collection and unblinding, = the datas;at was analyzsd according to the
of chemicals. The Epi2SensA protocol includes adaptation (changes to exposure conditions and  including 14 UN GHS Category 1A/1B sensitizers and 6 non-sensitizers. Mattek, as the lead laboratory, pegformance-staqdard (F;S) criteria. l”'t'aloWLR (63.9%) and BI;R (70%) were below the PS
the controls) for using an alternative reconstructed human epidermis (RhE) model, the EpiDerm™  provided the SOP and trained laboratories; Mattek, Eurofins, and BRT tested all 20 reference 80% threshold, with 66.6% specificity, 90.5% Senos't'v'ty’ and 83.3% accuracy. Re-analysis of the
model. The interlaboratory validation study evaluated the reliability and predictive capacity of substances, while FDSC evaluated eight for between-laboratory reproducibility only. data, using a tissue _Vllabl_“ty CthOff lowered to 60% and requiring (l)nductlon Oof at |ea$’f two genes
Epi2SensA according to OECD Performance Standards. Four laboratories (Mattek - Now Part of for a positive classification, increased WLR and BLR to 83.3% and 85%, meeting the PS
Sartorius, Eurofins Munich, Burleson Research Technologies, Inc., and Food and Drug Safety Essential Test _ _ _ _ criteria. Predictive capacity improved to 88.9% specificity, 88.1% sensitivity, and 88.3%
Center) conducted blinded testing of 20 coded reference substances representing various chemical ?;"g::l‘ggnent VRM (EpiSensA) Epi2SensA Key Difference & Rationale accuracy, all above PS minima.
categories and sensitization potencies. Statistical analysis using modified acceptance criteria (a LabC : : : . Log Pre/Pro  Classification VRM Epi2SensA
iy - < N : yte EPI- : i Different model. This was the fundamental difference Chemical CAS i Ay P
60% cell viability threshold) and a modified prediction model (requiring at least two genes induced RhE Model MODEL24. EpiDerm (EPI-200). requiring subsequent protocol adjustments. — P Hapten UN GHS in vivo classification __classification
for a positive prediction) demonstrated substantially improved performance compared to the Quantifies expression of Quantifies expression of Identical. Both methods target the same four 2,4-D|n|trochlo.rob.enzene 97-00-7 2,17 UN GHS Cat. 1A Sens!t!zer Sens!t!zer
original EpiSensA criteria. The between-laboratory reproducibility (BLR) was 85%, the average Marker Genes Q;I]'EIISLCSBCLM DNAJBA4, QIECI)’I’_-%.CLM’ DNAJB4, rkneerggﬁglcsﬁgaélgtirveﬁi\é?‘r-\t genes associated with p-Phenylenediamine 106-50-3 -0,39 Pre UN GHS Cat. 1A Sens!t!zer Sens!t!zer
within-laboratory reproducibility (WLR) was 83.3%, and the average predictivity parameters were NP A - Metol _ 95-55-0 0.63 Pre/Pro UN GHS Cat. 1A Sensitizer Sensitizer
g gy - - Gene Cut-off ATF3 > 15-0ld;, GCLM - ATES = 15-fold; GCLM = 2- 40 htical. The gene-specific induction thresholds were Tetrachlorosalicylanilide 115459-2 5,87 UN GHS Cat. 1A Sensitizer Sensitizer
88.1% for sensitivity, 88.9% for specificity, and 88.3% for accuracy. Epi2SensA achieved Val > 2-fold; DNAJB4 > 2-  fold; DNAJB4 > 2-fold; IL-8 i 4 9 P i : — —

: , . : alues fold: IL-8 > 4-fold. > 4-fold. retained. Lauryl gallate 1166-52-5 6,9 Pre UN GHS Cat. 1A Non-sensitizer Non-sensitizer
performance metrics comparable to the validated reference method (EpiSensA), supporting ’ _ — —
regulatory acceptance of the Epi2SensA assay using the EpiDerm™ model as an alternative RhE Cytotoxicit Modified Criterion. The threshold was reduced from 80% Methyl heptine carbonate  111-12 219 UN GRS Cat. 1A Sensitizer Sensitizer

9 y P : P e y : g P Viabilit y Tissue viability must be  Tissue viability must be >  to 60% based on preliminary data showing the LDH Isoeugenol 97-54-1 304 Pre/lPro UN GHS Cat. 1B Sensitizer Sensitizer
source for OECD TG 442D skin sensitization testing. Thresh%ld > 80%. 60%. assay overestimated cytotoxicity for EpiDerm compared — —
to the MTT assay, and to enhance test reproducibility. G|3_’°)fa| _ 107-22-2 -0.08 UN GHS Cat. 1A Sens!t!zer Sens!t!zer
. Prediction is positive if  Prediction is positive if at N o . . Abietic acid 514-10-3 3,92 Pre UN GHS Cat. 1B Sensitizer Sensitizer
Eplzse nSA Meth Od at least one marker least two marker genes Modified Criterion. The requirement was increased to two Dibutyl aniline 613-29-6 4,7 Pro UN GHS Cat. 1B Sensitizer Sensitizer
- - . . . . . - Prediction Model  gene exceeds its cut-off exceed their respective positive genes to enhance robustness, a modification . . GHS C SoraTt Soro
Solubility and dose finding: Chemicals are dissolved in Acetone:Olive Oil (AOO) 50:50, Distilled (Imax) at an acceptable cut-off values (Imax) at an cormngn wlhder][_usmg different tissue models in similar Amyl cinnamic aldehyde 122-40-7 3.99 UN GHS Cat. 1B ensitizer ensitizer
water (DW), or 50% Ethanol (EtOH) and tested for solubility. If insoluble at 50% w/v, serial dilutions concentration. acceptable concentration. MO VAldAtion. Benzisothiazolinone 2634-33-5 0.8 UN GHS Cat. 1B Sensitizer Sensitizer
are used to identify the highest soluble concentration. Then 4-fold dilutions are applied to EpiDerm f-hour topical exposure  Modified Procedure. The exposure duration was Imidazolidinyl urea 39236-469 -0,86 UN GHS Cat. 1B Sensitizer Sensitizer
tissues (1-hour exposure + 5-hour post-incubation) to select doses based on tissue viability Exposure Time 6 hours. }’g(l:la\tl)vaet?o%y a r?(;gour POSt- Cpcerved with the EpiDerm model D e ma’{ntaining{he Farnesol 4602-84-0 4,91 UN GHS Cat. 1B Sensitizer Sensitizer
] _ _ _ _ Modified Procedure. The volume was doubled because Lactic acid 90-21-5 -0,72 Not classified Non-sensitizer Non-sensitizer
Main study: T'SSUGS are exposed for 1 hour + 5-hour pOSt'“’?C_’Ubanon to at least 3 _Concer_‘trat'ons Application 5 uL applied to the 10 uL applied to the the surface area of the EpiDerm model (0.63 cm2 is Benzyl butyl phthalate 85-68-7 4,84 Not classified Non-sensitizer Non-sensitizer
of the test aﬂlcleg; clotrlmazole.an.d. 4NBB are used as positive controls, along with yehlcle and Volume epidermis surface. epidermis surface. tfﬁﬂg?}'ﬂ)g ﬁ]?gibnli?] th:ts?r; Elf: bglz(rlnyéfsm?ggel (rg-t?OZ cm2) Diethyl phthalate 84-66-2 244 Not classified Sensitizer Non-sensitizer
non-treat.ed negative controls. Viability is measured using LDH release versus 10% Triton-X 100— Modifiod Procejure e comcentration was in(‘;reased - Hexane 110-54-3 3.9 Not classified Non-sensitizer Non-sensitizer
treated killed controls. F(.?Izlttllivrﬁ a(;g?et; ol 0.78%(wW/v). 1.56% (W/V). ensure the run acce'pte_mce criteria were consistently met 1-lodehexane 638-45-9 3.99 Not classified Sensitizer Sensitizer
RNA extraction and RT-PCR: RNA is isolated (RNAqueous Kit), converted to cDNA (RT? First for ATF3 and IL-8 fold induction
Strand Kit), and quantified by RT2 SYBR Green PCR using ATF3, GCLM, DNAJB4, |L-8, and Killed Control 10 L of 10% Triton X- 50 M_L Of_ 10% Triton X-100 Modified Procedure._Changed the _volume_and application Taple 2: Set of 20 chemicglg from the Performance standard used for the catch-up validation study with in vivo classification compared to
GAPDH primers over 40 cycles; fold induction is calculated and compared to gene-specific cut-offs Method 100 applied topically. ~ 2PPlied in the culture to ensure complete tissue death with maximum LDH EpizSensA and VRM prediction. .
for classification (ATF3>15, GCLM>2, DNAJB4>2, IL8>4) medum. release for the Eperm model. acceptance Average Mattek Eurofins BRT
Table 1. Comparison of Epi2SensA with the essential test method components and performance of the Validated Reference Method (VRM, EpiSensA). criterion Epi2SensA Epi2SensA Epi2SensA Epi2SensA
e v WLR 2 80% 83,3% 91,7% (11/12) | 83,3% (10/12) | 75,0% (9/12)
@ Solubility check of test chemicals J = ——— BLR > 80% 85%
To determine appropriate vehicle and the g Tl -
highest concentration for the dose finding study. . . ;: » Does at least two of the marker genes exceed the cut-off value? with 26g°e/:viability »Positive M ATT E K v Specificity > 65% 88,9% 100% 83,3% 83,3%
N @ _‘ = ; \“';‘ ;'Q :j’ ' ! No Now Part of Sartorius Sebastian Hoffmann (6/6) (5/6) (5/6)
“{.,qi‘* s f’-’ B e o e e i Sensitivity 2 85% 88.1% 92,9% (13/14) | 78,6% (11/14) | 92,9% (13/14)
- e Is the highest concentration in the main study 0.0244 or 0.0122% (w/v)? Yes »Inconclusive 0 0 0 0 0
Accuracy 2 85% 88,3% 95,0% (18/20) | 80,0% (16/20) | 90,0% (18/20)
@ Dose-finding study ) Figure 1: A) EpiDerm EPI-200 model cultivated in a 6 well - - ) — — -
plate. B) H&E stained paraffin section of EPI-200 tissue No / Table 3: Comparison of Epi2SensA to performance standard acceptance criteria: WLR, BLR and predictive capacity.
T‘ihcée:sgi‘:]iqut(:‘e;:;:;g:iﬂgﬁ?s";gi;‘:;‘lﬁd in showing basal layer, spinous layer, granular layer, and stratum ¥ Yes allofthem . 1 cive .
y Y corneum (400X). Are there tested concentrations with cell viability < 60% | Co nCI us I o n
Yes but not all of them.; Negative
r No | The Epi2SensA method, optimized for the EpiDerm™ model, met the acceptance criteria for
y - | v (\ validation of a similar method to the validated reference method (VRM):
/’”ﬂ - Is the highest concentration in the main study equal to the highest Yes . Negative ( R BRT . . . .
(3) Main study J — soluble or stably dispersed concentration? ’ / % "\ Busteson Reseanch Tecwnowocies Interlaboratory validation across four labs and 20 reference chemicals yielded strong results:
To judge the test chemical a6 positive or negaive el T — l No AN\ 85% between-laboratory reproducibility (exceeding the =280% threshold) and 83.3% average
Cell viability (LDH) Fold induction of - | o within-laboratory reproducibility (meeting the 280% requirement). Predictive performance was
- 1 hour exposure y ATF3. GCLM L Perform an additional main study at concentrations higher than those o . o o o .
+  Rinsing RT-gPCR DNAJB4, IL8 genes used in the first main study o f" were 88.1% sensitivity, 88.9% specificity, and 88.3%, accuracy, all surpassing performance
« 5 hours post-incubation : q.\ e u rO I n S criteria (285% sensitivity/accuracy, 265% specificity).
i i ] _ . _ _ . _ . . Figure 3. Flow-chart of the Epi2SensA prediction model. . .
Figure 2: Different steps of the Epi2SensA method. For a given chemical, the first step is to identify the maximum concentration The demonstrated performance using the EplDerm ™ model supports regulatory acceptance of
(solubility) in the appropriate solvent. Appropriate doses for the main study are determined in the Dose finding which measures Epi2S A lidated thod. Epi2S A int ti . OECD TG442D il id
cytotoxicity as a function of test article concentration, using the LDH assay. In the main study, the expression of the 4 genes pI en§ a_S a Va_l ate me O_ . pl_ ens Integration In_ _ \_NI . .prOVI e
involved in skin sensitization are measured by RT-gPCR. laboratories with multiple RhE supplier options and ensure worldwide supply chain reliability.
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