JRF Global

Pioneering Solutions since 1977 - Responsibly

JRF GLOBAL

Pioneering Solutions since 1977 - Responsibly

Case study: Skin Sensitisation
Dr. Rahul Anant Date




Skin sensitisation J‘
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A skin sensitiser refers to a substance that will lead to an
allergic response following repeated skin contact

United Nations Globally Harmonized System of Classification and Labelling of Chemicals (UN GHS)

Skin sensitisation is an allergic reaction that occurs after
repeated exposure to an allergen

ACD/ Delayed / Cell mediated / Chemical induced Type IV
hypersensitivity



Cutaneous hypersensitivity
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Adverse outcome pathway skin sensitisation
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* None of these test methods are considered sufficient stand-alone
replacements of animal data to conclude on skin sensitisation
potential of chemicals or to provide information for potency sub-
categorisation according to the UN GHS (sub-categories 1A and 1B)

No single formally validated and regulatory adopted alternative method,
hence to get meaningful outcome combination of methods are employed

Integrated testing approach



OECD 497- Defined approach
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* How to proceed ?

@) OECD



Interpretation of in vitro results

» ‘2 out of 3° weight of evidence approach

DPRA, KeratinoSens, h-CLAT
(KE1, KE2, KE3)

» ITSv1 DA

DPRA, h-CLAT, In Silico- DEREK NEXUS

> ITSv2 DA
DPRA, h-CLAT, In silico- OECD toolbox v4.5

IRF (:T ORAIT
Contents lists available at ScienceDirect "

Negatory ponsibly
Regulatory Toxicology and Pharmacology Bt

journal homepage: www.elsevier.com/locate/yrtph —

Assessing skin sensitization hazard in mice and men using non-animal
test methods

Daniel Urbisch”, Annette Mehling °, Katharina Guth*, Tzutzuy Ramirez °, Naveed Honarvar*,

Susanne Kolle®, Robert Landsiedel **, Joanna Jaworska“, Petra S. Kern ¢, Frank Gerberick®,
Andreas Natsch', Roger Emter’, Takao Ashikaga®, Masaaki Miyazawa", Hitoshi Sakaguchi”

esults of 2 out of 3 determines the classification

OECD 497




DPRA ¢

L
[T
. E RF GLOBAL
ﬁ
|

Key event 1 - Covalent| *

100
FiEs)
Cysteine heptapeptide Lysine 50
25
Ac-RFAACAA-COOH Ac-RFAA ol
0 2 4 3]

24 hr incubation .

+ mAlU _E
175 3

150 3
1253
100 3
Test compound in appropriate solvent 753
50
25

f DPRA Prediction®

| Negaiive

(N S

©
=
&
I
-
[
N
<
(53]
- _ = Positive
T T T T T T T T T T T T

| T207 70 = TEan Jo GEPIENON = T00




h-CLAT ‘
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Key event 3 - dendritic cell activation

Incubation ‘ CD54 -
(24 h) %‘ |
( -
THP-1cédlls Test Item Treatment Antibody Staining Analysis on Flow Cytometer
CD 86 > 150 .
RFI and/or Sensitiser
CD 54 > 200

RFI- Relative fluorescence intensity



OECD 497 : DA-Scoring pattern

JRF GLOBAL
Pioneering Solutions since 1977 - Responsibly
Score h-CLAT DPRA DPRA In silico
I'|.|I1*pg,|'mL mean Cysteine and Lysine%: depletion  Cysteine % depletion (ITSv1: DEREK;
ITSv2: OECD TE)
3 =10 =242 AT =08.24
2 >10, =150 =22 62, <42 47 =23.08, <9824
1 >150, =5000 =638, <22 62 =13.89, <23.09 Positive
0 not calculated <b.38 <13.89 Megative Score based ClaSSIflcatlon
UN GHS
Potency Total Battery Score
UN GHS 1A -7 1A — Strong sensitizer
1B — Moderate to Weak
UNGHS 18 &5 Not classified — Non sensitizers
Mot dassified 0-1

* Minimum induction threshold (MIT) was determined as the smaller of either EC150 or EC200.



Defined approaches included in OECD 497

DA/Method Information Capability Hazard Hazard Potency Potency
Sources (Hazard and/or Performancevs. Performancevs. Performancevs. Performance vs.
Potency) LLNA Human LLNA Human
(Accuracy) (Accuracy)
203 DA DPRA, Hazard 84% BA, 88% BA, - -
KeratinoSens™, h- 82% Sens, 89% Sens,
CLAT 85% Spec 88% Spec
ITSv1 DA DPRA, Hazard, 81% BA, 69% BA, 70% NC, 44% NC,
b“ h-CLAT, DEREK Potency 92% Sens, 93% Sens, 71% 1B, T7% 1B,
Comparable Nexus v6.1.0 70% Spec 44% Spec 74% 1A 65% 1A
outcome
ITSv2 DA DPRA, Hazard, 80% BA, 69% BA, 67% NC, 44% NC,
h-CLAT, OECD Potency 93% Sens, 94% Sens, 72% 1B, 80% 1B,
QSAR Toolbox v4.5 67% Spec 44% Spec 72% 1A 67% 1A
LLNA (provided in vivo Hazard, - 58% BA, - 25% NC,
for comparison) Potency 94% Sens, 74% 1B,
22% Spec 56% 1A

BA Balanced accuracy, Avg of Sensitivity of TP rate/ Specificity TN rate
Due to imbalanced nature of reference data, Specificity measurements are more uncertain than the Sensitivity
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Case studies



2 4-Dinitrochlorobenzene o ‘
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CAS No. 97-00-7

DPRA results (average depletion (%))
) - 0 -
% Cys % Lys % Avg - NO,
peptide peptide depletion Prediction
depletion depletion P
100.00 30.02 65.0 Positive* DA scoring (as per OECD 497)
Observed % peptide
hCLAT results DPRA depletion Score
EC150 (pg/mL) EC200 (pg/mL) Prediction
— >42.47 3
2 3 Positive”
. hCLAT Observed MIT Score
KeratinoSens results <10 3
| max EC,; IC5, Prediction ITSV2: Prediction Score
11.48 2.30 7.48 Positive” OECDTB Positive 1
Total Score 7
* = Average depletion >6.38, therefore positive
# = EC150/EC200 calculated, therefore positive Potency (based on Score) UN GHS 1A
" = ax >1.5 therefore positive
Sensitisation Class Strong Sensitiser




2-Mercaptobezothiazole ‘
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CAS No: 7149-30-4 S
DPRA results (average depletion (%)) N
0 - 0 -
% Cys % Lys % Avg o \
peptide peptide depletion Prediction H
depletion depletion P
64.62 0.0 32.3 Positive*
DA scoring (as per OECD 497)
hCLAT results Observed % peptide Score
EC150 (pg/mL) EC200 (png/mL) Prediction DPRA depletion
- 48 Positive* >22.62,<42.47 2
Observed MIT Score
KeratinoSens results hCLAT
. . >10, <150 2
Imax ECys ICs0 Prediction ITSV2: Prediction Score
* = Average depletion >6.38, therefore positive Total Score 5
y_ L
A Ilzm(: E?/g ?hzeorgfg?:;f;ﬁs,’etherefore posiive Potency (based on Score) UN GHS 1B
Sensitisation Class Moderate/Weak Sensitisers




Glycerol
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DPRA results (average depletion (%)) H O O H
0 - 0 -
pCys | %Lys g o ”
peptide peptide depletion Prediction
depletion depletion P
6.0 2.5 4.3 Negative*
DA scoring (as per OECD 497)
hCLAT results Observed % peptide
icti DPRA depletion Score
EC150 (pg/mL) EC200 (pg/mL) Prediction
>5000 >5000 Negative* <6.38 0
Observed MIT Score
KeratinoSens results hCLAT
NC 0
Imax ECi5 ICs5 Prediction ITSV2: Prediction Score
1.05 >1000 1139.5 Negative” OECDTB  |Negative 0
* = Average depletion <6.38, therefore negative Total Score 0
# = EC150/EC200 not calculated, reported value is the highest conc. tested in the assay,
therefore negative Potency (based on Score) Not classified
" =1 ax <1.5 therefore negative . . .
Sensitisation Class Non-sensitiser




Pesticides ‘
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*Chemicals- to kill or control pests, including insects, weeds, and fung
Insecticides, herbicides, fungicides, rodenticides, etc.

77 - sibly
L]
|

Absorbed through the skin, lungs, and digestive system
*Skin -direct contact or via clothing and equipment

Symptoms: Itchy, red, and swollen skin, rash, blisters, etc

Pesticides can act as allergens and cause skin sensitisation after
repeated exposure



Model pesticide

DPRA results (average depletion (%))

Permethrin-XYZ
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% Cys- % Lys- o
peptide peptide deb Iae\tli%n Prediction
depletion depletion P
26.0 20.0 23.0 Sensitiser*
hCLAT results
EC150 (pg/mL) EC200 (pg/mL) Prediction
45 Positive*
KeratinoSens results
| max EC,; IC5, Prediction
6 5 100 Positive”

* = Average depletion >6.38, therefore positive
# = EC150/EC200 calculated and MIT = 45ug/ml, therefore positive

A=|

max > 1.5 therefore positive

SX D

DA scoring (as per OECD 497)

Observed % peptide Score
DPRA depletion

>22.62,<42.47 2
hCLAT Observed MIT Score

>10, <150 2
ITSV2: Prediction Score
OECD TB  |Positive 1
Total Score 5
Potency (based on Score) UN GHS 1B

Sensitisation Class

Moderate/Weak Sensitisers




Model pesticide

DPRA results (average depletion (%))

% Cys- % Lys- o
peptide peptide deb Iae\tli%n Prediction
depletion depletion P
82.0 18.0 50.0 Sensitiser*
hCLAT results
EC150 (pg/mL) EC200 (pg/mL) Prediction
4 Positive*
KeratinoSens results
| max EC,; IC5, Prediction
5 4 32 Positive”

* = Average depletion >6.38, therefore positive
# = EC150/EC200 calculated and MIT = 4ug/ml, therefore positive

A=|

max > 1.5 therefore positive

Methoxychlor-X

)
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o 0
o O O “CHs

R1

cl” |
Cl
DA scoring (as per OECD 497)
Observed % peptide
DPRA depletion Score
>42.47 3
hCLAT Observed MIT Score
<10 3
ITSV2: Prediction Score
OECDTB |Positive 1
Total Score 7
Potency (based on Score) UN GHS 1A
Sensitisation Class Strong Sensitisers




Take home message .
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/n vitro methods provide an alternative to animal testing in
skin sensitization

Defined approach is based on the combination of /7 s//ico and
/n vitro predictions

OECD 497 provides a defined approach to classify the
compound of skin sensitization hazard as well as for the

potency



Challenges .
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Prevention and control of skin sensitisation from pesticides

*Avoidance: Avoid direct contact with pesticides, wear protective clothing
and equipment, follow safety instructions, etc.

*Substitution: Use less toxic pesticides or alternative pest control methods
*Education: Train workers on pesticide safety, including proper handling,
storage, and disposal

*Surveillance: Monitor workers for skin sensitisation and provide medical

care if necessary
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Interesting links

1. SaferSkin™ | Edelweiss Connect
2. QSAR Toolbox

3. Pred-Skin 3.0
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Let's work together to ensure the safe and
responsible use of pesticides to protect both
human health and the environment



/n vitro services offered by JRF ‘
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 Skin Corrosion Test * z:?’ l:RU l_)tl_“’t:’_t"X‘;‘ti’ Test EPRA, kgPRA
. . . ° 1n sSensitisation 1ests eratinosens
* Skin Ir{‘lta.tlon Test e Photosensitisation h-CLAT
e Eye Irritation test « ADME In silico

24

Bovine Corneal Opacity and Permeability Test
Dermal Absorption

J N\

. 2D/3D QSAR
- EDSP
. PBPK ,
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