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Abstract

German chamomile is one of the most prevalent botanical ingredients used
in cosmetics based on preliminary market analysis. The objective of this
study was to apply integrated non-animal testing strategies to the skin
sensitization assessment of botanicals using German chamomile as a case

Materials and Methods

A comprehensive list of chamomile constituents (N = 283) was compiled
from different sources, including SciFinder, Dictionary of Natural Products
database, CIR reviews as well as data generated in-house. The simplified
molecular-input line-entry system (SMILES) strings were then generated

Results and Discussion

Based on market analyses (Mintel), the most prevalent use of German
chamomile (M. chamomilla) as a cosmetic ingredient is in the form of
either flower or whole plant extracts.

The in silico extrapolations of the preliminary comprehensive list of

Table 3. Binary classification and WoE results from experimental methods.
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first screened for their skin sensitization potentials using in silico methods  In silico predictors: Two c-QSAR models of skin sensitization (LLNA),  domain (OAD) flag (if any). Finally, 30 constituents of German chamomile . 2'5'(2323';?:3;““’ ° . , : TeEaive
that comprises commercially available two c-QSAR models (ADMET  constructed under different environments, were obtained from two  were selected as test articles (Table 1), with the goal of covering all 6 Caffeic acid 0 1 0 0 Negative
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preliminary screening and a combination of four experimental methods. In 25b B- Farnesene 1 99% Inc. Inc. nc. | Equivocal Inc. When combined in a “2 out of 3” approach (Table 3), only 12 -
silico screening of German chamomile was performed using two 25 Farnesene” Inc. inc. L inc. 3~ apb . 3, ony
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1 . CUVILY P T 2’ a-Sisabolo ° i N umbelliferone being the two sole compounds positive across all the four REFERENCES
constructed under two different environments (e.g., ADMET Predictor 28 Chamazulene 1 93% 0 | 356% 0 CUF Negative .
: - : c . methods used. Marker compounds a-bisabolol and chamazulene were
version 9.5 and Case Ultra 1.8.0.2) and an expert knowledge-based system £ Udidzuiong : o 2 p ke |8 S Hodae : s : : y ,, . . e . .
(Derek N 6.0.1). The dat ted f the three in sili dict 30 isophytol 0 82% 1 61.9% 0 NMUF Negative considered non-sensitizers based on weight of evidence (WoE: “2 out of 3 [1] OECD (2020) Test No. 442C: In Chemico Skin Sensitisation: Direct Peptide
erek Nexus 6.0.1). the cata generated from the Lree i SITco precictions Positive/Negative/ 11/16/3/2 17/9/6/0 17/7/8/0 15/10/7/0 approach), while farnesene was positive in all in chemico and in vitro Reactivity Assay (DPRA), OECD Publishing, Paris. [2] Avonto, C. et al. (2015) Toxicol.
were combined using a simple majority rule (SMR). Further experimental Inconclusive/OAD (10/16/3/1)** (17/9/4/0)** (17/7/6/0)** (15/10/5/0)** Appl. Pharmacol. 289, 177-184. [3] OECD (2018) Test No. 442D: In Vitro Skin

assays except for h-CLAT.
Four flavonoids (luteolin, quercetin, quercitrin, and rutin) were
positive in in silico predictions but negative in experimental WoE.

research on the selected list of compounds was carried out using three
OECD methods (DPRA, KeratinoSens and hCLAT) and the HTS-DCYA.
Experimental results were then combined using an integrated “2 out of 3”
(a weight of evidence) approach.

Sensitisation: ARE-Nrf2 Luciferase Test Method, OECD Publishing, Paris. [4] OECD
(201), Test No. 442E: In Vitro Skin Sensitisation: Human Cell Line Activation Test (h-
CLAT), OECD Publishing, Paris.

Where, 1 = Positive; 0 = Negative; OAD = Outside the applicability domain; Inc. = Inconclusive; Pred. = Prediction;
Conf. = Confidence; PP = Probability of being Positive; SMR = Simple majority rule; NMUF = No misclassified or
unclassified feature; CUF = Contains unclassified features; *In silico prediction of ‘Farnesene’is based on its
components: a-Farnesene and 3-Farnesene; **Data of a-Farnesene and B-Farnesene were excluded.
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