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Table 1 List of ICCVAM Recommended Substances for the Validation of In Vitro ED Test 
Methods 

Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Actinomycin D 50-76-0 99.7 

N

O

NHO

NH2

O

HN O

HN

O O

O

N

O

H

O N

O

N

NH

OO

O

N

O

H

ON

O

N

 

Heterocyclic 
Compound, 
Polycyclic 
Compound 

Laboratory 
Chemical, 

Pharmaceutical, 
Veterinary Agent 

Ammonium 
perchlorate 7790-98-9 ≥99.0 Cl

O

O-O

O
NH4

+

 

Amine, 
Onium 

Compound 

Industrial 
Chemical, 
Laboratory 
Chemical, 

Pharmaceutical 

4-Androstene-
dione 63-05-8 ≥98.6 

O

O

H

H

H

 

Steroid Pharmaceutical 

4-Hydroxy 
androstene-

dione 
566-48-3 99.6 

OH

O

O

H

H

H

 

Steroid Pharmaceutical 

Apigenin 520-36-5 ≥95.0 
O

OH

HO

OH

O

 

Heterocyclic 
Compound 

Dye, Natural 
Product, 

Pharmaceutical 
Intermediate 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Apomorphine 58-00-4 99.8 

OHHO

N

 

Heterocyclic 
Compound 

Pharmaceutical, 
Veterinary Agent 

Atrazine 1912-24-9 98.0 

Cl

N

N

N

HN

HN

 

Heterocyclic 
Compound Herbicide 

Bicalutamide 90357-06-
5 >99.5 

N
F F

F

HN

O
HO

S

O

O

F

 

Amide Pharmaceutical 

Bisphenol A 80-05-7 97.0 

OHHO  

Phenol 

Chemical 
Intermediate, 

Flame Retardant, 
Fungicide 

Bisphenol B 77-40-7 97.4 

OH

HO  

Phenol 

Chemical 
Intermediate, 

Flame Retardant, 
Fungicide 

2-sec-
Butylphenol 89-72-5 98.0 

OH  

Phenol 

Chemical 
Intermediate, 

Pesticide 
Intermediate, 

Plasticizer 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Chrysin 480-40-0 99.8 
O

OH

HO

O

 

Flavonoid, 
Heterocyclic 
Compound 

Natural Product 

Clomiphene 
citrate 50-41-9 100.0 

O

HO

O

OH

OHO

HO

Cl

O

N

 

Amine, 
Carboxylic 

Acid, 
Heterocyclic 
Compound 

Pharmaceutical 

Corticosterone 50-22-6 ≥92.0 

O

H

H H

O

OH
HO

 

Steroid Pharmaceutical 

Coumestrol 479-13-0 98.0 

O OH

O

O

HO

 

Heterocyclic 
Compound Natural Product 

4-Cumylphenol 599-64-4 99.9 

OH
 

Phenol Chemical 
Intermediate 

Cyclohexamide 66-81-9 99.0 NH

O

O

OHH

O

 

Heterocyclic 
Compound 

Fungicide, 
Pharmaceutical, 
Veterinary Agent 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Cyproterone 
acetate 427-51-0 ≥98.0 

O

O

O

O

Cl

H

H

H

 

Steroid Pharmaceutical 

Daidzein 486-66-8 ≥97.5 

O

OH

O

HO

 

Flavonoid, 
Heterocyclic 
Compound 

Natural Product 

p,p’-DDE 72-55-9 99.0 

Cl

ClCl

Cl

 

Hydrocarbon 
(Halogenated) 

Pesticide 
Intermediate 

o,p’-DDT 789-02-6 98.9 

Cl

ClCl

Cl Cl  

Hydrocarbon 
(Halogenated) Pesticide 

Dexametha-
sone 50-02-2 99.0 

F

O

O

OHHO
OH

H

H

 

Steroid Pharmaceutical, 
Veterinary Agent 

Dibenzo[a,h] 
anthracene 53-70-3 ≥97.0 

 

Polycyclic 
Compound 

Laboratory 
Chemical, 

Natural Product 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Dicofol 115-32-2 98.0 

OH

Cl

Cl

Cl

Cl Cl

 

Hydrocarbon 
(Cyclic), 

Hydrocarbon 
(Halogenated) 

Pesticide 

Diethyl-
stilbestrol 56-53-1 ≥99.0 HO

OH

 

Hydrocarbon 
(Cyclic) 

Pharmaceutical, 
Veterinary Agent 

5α-Dihydro-
testosterone 521-18-6 >99.0 

O

OH

H

H H

H  

Steroid Pharmaceutical 

17α-Estradiol 57-91-0 99.5 

HO

OH

H

H H

 

Steroid Pharmaceutical, 
Veterinary Agent 

17α-Ethinyl 
estradiol 57-63-6 ≥98.0 

OH

HO

HH

H

 

Steroid Pharmaceutical, 
Veterinary Agent 

17ß-Estradiol 50-28-2 98.0 

OH

HO

H

H H

 

Steroid Pharmaceutical, 
Veterinary Agent 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Estrone 53-16-7 99.0 

HO

O

H

H H

 

Steroid Pharmaceutical, 
Veterinary Agent 

Fenarimol 60168-88-
9 99.5 

N N

OH

Cl

Cl

 

Heterocyclic 
Compound, 
Pyrimidine 

Fungicide 

Finasteride 98319-26-
7 ≥98.0 

N
H

H
N

O

O
H

H

H H

 

Steroid Pharmaceutical 

Flavone 525-82-6 99.7 

O

O

 

Flavonoid, 
Heterocyclic 
Compound 

Natural Product, 
Pharmaceutical 

Fluoranthene 206-44-0 99.6 

 

Polycyclic 
Compound 

Industrial 
Chemical, 
Laboratory 
Chemical, 

Pharmaceutical 
Intermediate 

Fluoxy-
mestrone 76-43-7 >99.0 

F

O

HO

OH

H

H

 

Steroid Pharmaceutical 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Flutamide 13311-84-
7 100.0 

N+

H
N

-O

O

O

F

F F

 

Amide Pharmaceutical, 
Veterinary Agent 

Genistein 446-72-0 98.8 

OH

HO

O

OH

O

 

Flavonoid, 
Heterocyclic 
Compound 

Natural Product, 
Pharmaceutical 

Haloperidol 52-86-8 >99.0 

OH

N

Cl

O

F  

Ketone Pharmaceutical, 
Veterinary Agent 

meso-Hexestrol 84-16-2 99.3 
HO

OH

 

Steroid Pharmaceutical, 
Veterinary Agent 

Hydroxy 
flutamide 

52806-53-
8 99.4 

N+

H
N

-O

O

O

F

F F

OH

 

Amide Pharmaceutical 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

4-Hydroxy-
tamoxifen 

68047-06-
3 99.5 

N

OHO

 

Hydrocarbon 
(Cyclic) Pharmaceutical 

Kaempferol 520-18-3 99.0 

OOH

HO O

OH

OH  

Flavonoid, 
Heterocyclic 
Compound 

Natural Product 

Kepone 143-50-0 99.9 

O

Cl

Cl

ClCl Cl

Cl

Cl

Cl

Cl

Cl

 

Hydrocarbon 
(Halogenated) Pesticide 

Ketoconazole 65277-42-
1 ≥98.0 

ON

O

N

N

N

O

Cl

O

Cl
H  

Heterocyclic 
Compound Pharmaceutical 

Linuron 330-55-2 99.5 

H
N

N

O

Cl

Cl O

 

Urea Herbicide 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Medroxy 
progesterone 

acetate 
71-58-9 99.0 

O

O

O

O

H

H H

 

Steroid Pharmaceutical 

p,p’- 
Methoxychlor 72-43-5 99.1 

Cl

OO

Cl

Cl

 

Hydrocarbon 
(Halogenated) 

Pesticide, 
Veterinary Agent 

Mifepristone 84371-65-
3 99.1 

N

O

OH

H

H

H

 

Steroid Pharmaceutical 

Morin 480-16-0 95.3 

O

O

OH

HO

OH

OH

OH

 

Flavonoid. 
Heterocyclic 
Compound 

Dye, Natural 
Product, 

Pharmaceutical 
Intermediate 

Nilutamide 63612-50-
0 100.0 

N

HN

N+

O

O-

OO

F

F

F

 

Heterocyclic 
Compound, 
Imidazole 

Pharmaceutical 

p-n-
Nonylphenol 104-40-5 99.6 

OH

 
Phenol Chemical 

Intermediate 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Norethynodrel 68-23-5 ≥95.0 

O

OH

H

H H

 

Steroid Pharmaceutical 

19-
Nortestosterone 434-22-0 98.0 

O

OH

H

H

H

H

 

Steroid Pharmaceutical, 
Veterinary Agent 

4-tert-
Octylphenol 140-66-9 99.3 

OH  

Phenol 

Chemical 
Intermediate, 

Pharmaceutical 
Intermediate 

Oxazepam 604-75-1 99.5 

Cl

N

OH

O

NH

 

Heterocyclic 
Compound 

Pharmaceutical, 
Veterinary Agent 

Ethyl paraben 120-47-8 99.0 
HO

O

O

 

Carboxylic 
Acid, Phenol 

Pharmaceutical, 
Preservative 

Phenobarbital 50-06-6 100.0 

O

ON
H

O

HN

 

Heterocyclic 
Compound, 
Pyrimidine 

Pharmaceutical, 
Veterinary Agent 

Phenolpthalin 81-90-3 95.0 

O

HO

OH

HO

 

Carboxylic 
Acid, Phenol 

Dye, Laboratory 
Chemical 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Butylbenzyl 
phthalate 85-68-7 98.0 

O

O O

O

 

Carboxylic 
Acid, 

Phthalic Acid 

Pharmaceutical, 
Veterinary Agent 

Diethylhexyl 
phthalate 117-81-7 98.0 

O

O

O

O

 

Phthalic Acid 
Pesticide 

Intermediate, 
Plasticizer 

Di-n-butyl 
phthalate 84-74-2 ≥98.0 

O

O

O

O

 

Ester, 
Phthalic Acid 

Cosmetic 
Ingredient, 
Industrial 
Chemical, 
Plasticizer 

Pimozide 2062-78-4 >99.0 
N

N

F

F

OH
N

 

Heterocyclic 
Compound Pharmaceutical 

Procymidone 32809-16-
8 99.0 

N

O

O

Cl

Cl

 

Polycyclic 
Compound Fungicide 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Progesterone 57-83-0 ≥99.0 

O

H

H H

O

 

Steroid Pharmaceutical, 
Veterinary Agent 

Propylthio-
uracil 51-52-5 100.0 

O

N
H

S

HN

 

Heterocyclic 
Compound, 
Pyrimidine 

Pharmaceutical, 
Veterinary Agent 

Raloxifene HCl 82640-04-
8 100.0 

S

O

HO

OH

O

N

HCl

 

Hydrocarbon 
(Cyclic) Pharmaceutical 

Reserpine 50-55-5 98.0 

N
H

N

O O
O

O

OO

O O
O

H

HH

 

Heterocyclic 
Compound, 

Indole 

Pharmaceutical, 
Veterinary Agent 

Resveratrol 501-36-0 ≥99.0 
OH

OH

HO
 

Hydrocarbon 
(Cyclic) Natural Product 

Sodium azide 26628-22-
8 99.7 Na+N-N+-N  

Azide, 
Salt 

(Inorganic) 

Chemical 
Intermediate, 

Fungicide, 
Herbicide 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

Spironolactone 52-01-7 99.7 

O

O

O

H

H

H

S

O  

Lactone, 
Steroid Pharmaceutical 

Tamoxifen 10540-29-
1 ≥99.0 

N

O

 

Hydrocarbon 
(Cyclic) Pharmaceutical 

Testosterone 58-22-0 >99.0 

O

OH

H

H H

 

Steroid Pharmaceutical, 
Veterinary Agent 

Methyl 
testosterone 58-18-4 99.0 

O

OH

H

H H

 

Steroid Pharmaceutical, 
Veterinary Agent 

12-O-
Tetradecanoyl 

phobol-13-
acetate 

16561-29-
8 >99.5 

H

O

H

HO

O

O

O

O

H

OH

HO

 

Hydrocarbon 
(Cyclic) 

Laboratory 
Chemical 
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Substance CASRN Purity Structure1 
MeSH 

Chemical 
Class2 

Product Class3 

L-Thyroxine 51-48-9 98.0 
O

O

I

I

I

I

HO

NH2

OH

 

Amino Acid Pharmaceutical, 
Veterinary Agent 

17ß-
Trenbolone 

10161-33-
8 96.6 

O

OH

H

H

 

Steroid Pharmaceutical 

2,4,5-
Trichloro-

phenoxyacetic 
acid 

93-76-5 99.3 

Cl Cl

ClO

O

HO

 

Carboxylic 
Acid Herbicide 

Vinclozolin 50471-44-
8 99.5 N

O

O

O

Cl

Cl

 

Heterocyclic 
Compound Fungicide 

Abbreviations: Min. = Minimum; CASRN = Chemical Abstracts Service Registry Number; MeSH = U.S. National Library of 
Medicine’s Medical Subject Headings 

1 Chemical structures were obtained from the EPA. 
2 Substances were assigned into one or more chemical classes using the U.S. National Library of Medicine’s Medical Subject 

Headings (MeSH), an internationally recognized standardized classification scheme (available at: 
http://www.nlm.nih.gov/mesh). 

3 Substances were assigned into one or more product classes using the U.S. National Library of Medicine’s Hazardous 
Substances Database (available at: http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB). 
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