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Introduction Phototoxicity screening

* Quick screening of compounds in drug discovery during hit-to-lead identification phase is needed. Also, regulatory agencies promulgate use of Supetances 3T3 NRU - DEREK Substance DEREK Prediction - Substance DEREK Prediction ':I'o Substance DILI concern DEREK Prediction
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1 Acridine HCl PT PT PT PT No Alert 48 Titanium Dioxide No data NPT NPT No data No Alert 86 Carboplatin Not applicable No Alert 45 Ticlopidine Most concern Probable
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M et O S 2 Amiodarone HCI PT No data No data PT No Alert 49 Vanillin Isobutyrate No data NPT NPT No data No Alert 46 Exemestane Most concern Plausible
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* Sensitisation screening: We selected 45 substances including sensitiser and non-sensitiser drugs and chemicals for in silico testing for PA-Plausible 30 Nilotinib 0.12 uM No Alert . iram|
L i ] g . ] ] & . g g _ _ 51 Cadmium selenide No data NPT Not Tested = No data No Alert 89 Docetaxel Not applicable No Alert 47 Chlorpheniramine No concern No Alert
sensitisation potentlal screening. LLNA data was prima r||y used for comparison purposes. 4 Doxycycline HC PT No data No data PT PT-Plausible 31 Paliperidone 1.2 uM Probable ) _ 48 Dopamine No concern No Alert
52 Mercuric sulfide No data NPT Not Tested = No data No Alert 90 Fluorouracil Not applicable No Alert
. o . . . . . . . : i i : ; 49 Primidone No concern Plausible
*  Phototoxicity screening: 62 substances belonging to various classes i.e. phototoxic/non-phototoxic chemicals and drugs were selected. > Fenofibrate PT PT PT PT PAPlausible 53 Chromium oxide No data NPT Not Tested | No data N Alert 32 Tolterodine 0.013 uM Plausible o1 Thiotepa Not applicable No Alert
. .y . . . . . .. . - . 50 Dimercaprol No concern No Alert
Published human data for sensitisaton was primarily used for comparing with in silico results. In case of unavailability of human or animal data 6 Furosemide PT NPT NPT PT PT-Probable o Cobalt aluminate No data NPT Mot Teted | No data o Alert 33 Lapatinib 1.1uM Plausible P
R . . . inhibhiti i 51 Digoxin No concern No Alert
for a limited number of substances, in vitro data was used for comparison?. PT_Plausible/ ‘ , 34 Sunitinib 0.27 uM No alert hERG inhibition screening &
7 Ketoprofen PT/NPT PT PT PT PA-Probable 55 Sulisobenzone NPT NPT NPT No data PA-Plausible 100 52 Diphenydramine No concern No Alert
*  hERG channel inhibition screening: 91 drugs were selected from CredibleMeds list? of drugs as well as from published literature and included g 6-Methylcoumarin or or or or S AProbable 56 Coumarin NPT NPT NPT Nodata  PA-Plausible 35 Vardenafi 30 uM No alert 53 Plerixafor No concern No Alert
) : 77
. . e : 80
drugs positive for hERG block as well as drugs with no effect on hERG. 5 Chiorhexidine NPT NPT No data NPT No Alert 36 Nicardipine 1.3 uM Plausible 71 54 Clemastine No concern No Alert
9 8-Methoxypsoralen PT PT PT PT No Alert
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* Hepatotoxicity screening: 78 drugs from FDA’s Drug Induced Liver Injury Rank (DILIrank)?® dataset of from various categories varying from 58 Cinnamic acid NPT NPT Nodata  Nodata No Alert 2 0 mydroergotamine © concern o e
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most/less/no concern for DILI were selected. The selected compounds were further cross-verified from NCBI-LiverTox* database for 59 Drometrizole NPT NPT Nodata  Nodata No Alert ozapine 32U robable S 4
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prediction. A negative result was given in case of no fired alerts. Various DEREK-specific predictions are defined as follows: 13 | Piroxicam oT Nodata | No data oT ST Plausible 62 uv-571 NPT NPT Nodata  No data No Alert recuray censitty ecicty  posiiue predictve. Negative Predictie €0 Vinblastine No concern No Alert
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o Plausible: The weight of evidence supports the proposition. ' N . 42 Olanzapine 0.23 uM robable alue alue 61 Apomorphine No concern No Alert
. . - . . . 14 Promethazine NPT PT PT No data PT-Probable Phototoxicity screening
o Probable: There is at least one strong argument that the proposition is true and there are no arguments against it. - 43 Diphenhydramine 1.9 uM Plausible hERG IC5, value was used for comparing with in silico results. 62 Leucovorin No concern No Alert
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o Equivocal: There is an equal weight of evidence for and against the proposition. ) o o " a4 Risperidone 0.25 UM brobable 63 Bisacody No concern No Alert
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16 Tetracycline PT NPT NPT PT PT-Plausible 45 Fluoxetine 0.7 uM Plausible H e patotOXiCity scree n i ng 64 Betaine No concern No Alert
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Both LLNA and Derek led to classification of tested substances into similar classes of extreme (EC3<0.1), strong (EC320.1 to <1), moderate (EC3>1 to 19 Tiaprofenicacid PT PT PT Nodata o probable 20 49 amotrigine 728 UM o Alert 1 Mercaptopurine Most concern Plausible b
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Accuracy Sensitivity Specificity Positive Predictive Negative Predictive 3 Phenytoin Most concern Probable
LLNA- DEREK DEREK- GHS DEREK DEREK- 21 Angelicin (Isopsoralen) PT PT PT No data No Alert value Value 51 Methylnaltrexone 1606 uM Equivocal 71 Lidocaine No concern Plausible
Substance GHS . .. GHS ) Substance Potency ... GHS S . e I . 4 Rifampin Most concern No Alert
Prediction . Prediction - . i . Human data was primarily used for comparing with in silico results. In case of unavailability of human or animal data . . 72 Hvdroxvzine No concern No Alert
category category category category 22 Quinine HCl dihydrate No Data No data No data PT PT-Plausible for a limited number of substances, in vitro data was used for comparison >2 Nebivolol 0.3uM Plausible 5 Abacavir Most concern No Alert v
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hERG channel inhibition screening 7 Loratadine No concern No Alert
. : o - 54 Sildenafil 30 uM No alert 7 Amiodarone Most concern Probable
1 Beryllium sulfate 0.001 1A Plausible 8.6 1B 29 Glycerol NA Not classified Non-sensitiser NA NC 23 Anthracene PT NPT/PT PT PT No Alert .
75 Meprobamate No concern Plausible
. . . . 55 Ajmaline 5.47 uM Equivocal 8 Bicalutamide Most concern No Alert
2 Kathon CG 5243 0.009 1A Probable 0.0095 1A 30 2,4-Dichloronitrobenzene NA Not classified Plausible 20 1B 24 Avobenzone PT No data NPT PT PA-Probable : Substance hERG IC,, DEREK Prediction 76 Midazolam No concern Plausible
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3 Benzoquinone 0.0099 1A Probable 0.0099 1A 31 Benzyl alcohol NA  Notclassified  Non-sensitiser NA NC " PT-Probable/ S 7 Diphenoxylate No concern No Alert
25 Bithionol PT No data PT PT PA-Probabl hERG block . . 10 Dactinomycin Most concern No Alert
_ “Frobabie ockers 57 Atomoxetine 8.19uM Plausible 78 Pentazocine No concern No Alert
4 Diphenylcyclopropenone 0.05 1A Probable 0.003 1A 32 Methylsalicylate NA Not classified Non-sensitiser NA NC 11 Dantrolene Most concern Plausible
26 Hexachlorophene NPT No data NPT PT PT-Probable 1 Escitalopram 2.6 uM Plausible 58 Benperidol 0.17 uM Plausible
5 Oxazolone 0.01 1A Plausible 0.0014 1A 33 Isopropanol NA Not classified = Non-sensitiser NA NC o e 25 un _— 12 Diclofenac Most concern Equivocal Hepatotoxicity screening
27 AcidRed 94 PT Nodata ~ No data PT PT-Plausible ) Haloberidol 0.17uM Plausible uspirone 25U ausible T
6 4-Phenylenediamine 0.11 1A Probable 0.09 1A . . . - P 13 Diflunisal Most concern Probable 100
34 Dimethylisophthalate NA Not classified = Non-sensitiser NA NC Methyl 2,4-dihydroxy-3- . 60 Carvedilol 1.14 uM Plausible . T 84 86
. Non- 28 thvlb A PT PT NPT No data No Alert 3 Sertindole 0.015 uM Probable 14 Fenoprofen Most concern Plausible 20
7 Chlorpromazine HCI 0.14 1A . NA NA 35 A-Aminob ic acid NA Not classified Equi | 15 1B methylbenzoate .
sensitiser minobenzoic aci ot classifie quivoca 61 Cetrizine 37.2uM No alert 15 Flutamide Most concern Plausible 65 63
. , 29 Neutral Red PT PT PT No data No Alert 4 Astemizole 0.0009 uM Probable .
8 Chloramine T 0.4 1A Plausible 0.6 1A 36 Lactic acid NA Not classified = Non-sensitiser NA NC 62 Chlorpheniramine maleate 9.77 uM Plausible 16 Hydroxyurea Most concern No Alert g 60
. . - 5 Moxifloxacin 227 uM Equivocal . &
9 Formaldehyde 0.61 1A Plausible 0.4 1A 37 Citric acid NA Not classified Non-sensitiser NA NC 30 Bengal Rose PT PT PT No data PT-Plausible 63 Citalopram 3.73 uM Plausible 17 Imatinib Most concern No Alert % 20
, Non- 31 Musk Ambrette PT NPT NPT/PA  No data PA-Probable 6 Droperidol 0.028 uM Plausible i | 18 Ketoconazole Most concern Plausible
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B, 7 Chlorpromazine 1.5uM Plausible 65 Clomipramine 9.04 uM Plausible
11 Benzylsalicylate 2.9 1B Equivocal 2.9 1B 39 Vanillin NA  Notclassified  Non-sensitiser NA NC 32 5-Methoxypsoralen PT PT PT No data No Alert b 20 L eflunomide Most concern No Alert
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13 Dihydroeugenol 6.8 18 Plausible 6.8 18 41 Streptomycin sulfate NA Not classified = Non-sensitiser NA NC 33 Aspirin NPT No data No data No data No Alert e biazepam 7 40 uM No alert yidop Human data was used for comparing with in silico results.
10 Chloroquine 2.5 uM Probable : 23 Nefazodone Most concern No Alert
14 Phenylacetaldehyde 3 18 Probable >-9 18 42 Saccharin NA Not classified =~ Non-sensitiser NA NC 34 Benzocaine NPT No data No data No data No Alert . . . .
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. . op . . . i . . RhE-PT =R tructed H Epid is Phototoxicity test, 3T3 NRU-PT = 3T3 Neutral Red Uptake Phototoxicity test, PT=Phototoxic, NPT=N hototoxic, PA=Photoall icity, Sys PT=Systemic phototoxicit
NA=Not Applicable; GHS=Globally Harmonized System; NC=Not Classified; DEREK predictions in green are correct outcome, while predictions in red are incorrect outcome econstructed Human Epldermis Fhototoxicity tes eutraired Lptake Fhototoxicity tes orotoxic on phototoxic otoatlergenicity, 5ys ystemic phototoxicity


https://crediblemeds.org/
https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset
https://www.ncbi.nlm.nih.gov/books/NBK547852/
https://www.ncbi.nlm.nih.gov/books/NBK253967/
https://doi.org/10.1787/9789264071162-en
https://doi.org/10.1787/7b2f9ea0-en

