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Chemical Name: Afatinib 

CAS Number(s): 850140-72-6 

HAZARDS IDENTIFIED 

 Yes No Unknown 

Genotoxicant    

Reproductive 
developmental toxicant 

   

Carcinogen    

Highly sensitizing 
potential 

   

Origin version expert name*:   

Version:   

Origin version date creation 

(assessment date): 
  

Reviewed version expert name*:   

Basis for PDE (see sections 8- 11). References (see section 12) 

Expert CVs can be obtained at your client’s site or upon request. 
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1. REVISION HISTORY 

 

REVISION NUM. 
(version)* 

TITLE APPROVAL DATE 
REVISION 

DESCRIPTION 

    

 

* According to the internal procedure, the categorization of versions has been changed. The revision history 

indicates all the changes applied to the document. 
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2. HAZARDS IDENTIFIED 

 Yes No Unknown 

Genotoxicant    

Reproductive 
developmental 

toxicant 
   

Carcinogen    

Highly sensitizing 
potential 
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3. SUMMARY OF BASIS FOR PDE 

Oral PDE value  

 

HAZARD IDENTIFICATION 

Pharmacodynamic data  

Acute toxicity  

Repeat-dose toxicity  

Carcinogenicity  

“In vitro”/”in vivo” genotoxicity 
studies 

 

Reproductive/developmental toxicity  

 

IDENTIFICATION OF CRITICAL EFFECTS 

Most sensitive indicator of an adverse 
effect seen in non-clinical toxicity data 

 

Clinical therapeutic and adverse 
effects 
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NOAEL (oral)  
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APPLICATION OF ADJUSTMENT FACTORS 

F1: Extrapolation between 
species (2-12) 

  

F2: Inter-individual variability (10)   

F3: Toxicological study chronic 
or acute (1-10). Not included 

genotoxicity, carcinogenicity, 
neurotoxicity and teratogenicity 

  

F4: for severe toxicity (1-10)   

F5: NOAEL vs LOAEL 

(1-10) 
  

 

PK CORRECTION  

 

http://www.azierta.com/


  

 

 
 

 
 
 

This report is subjected to a periodically review data for reassessment. 
“Reproduction or unauthorized distribution is strictly prohibited. The present document is licensed to a “single client” or organization, and 
may not be re-sold, copied, or redistributed to other companies or organizations. The use by any company other than the one indicated in 
the watermark is prohibited. The Parties agree that, in the event of violation of this clause, without limiting the Disclosing Party´s other 
rights and remedies, the Disclosing Party shall be entitled to an injunction and other equitable relief, including but not limited to specific 
performance, against the Receiving Party for breaching or threatening to breach this Agreement”. 
 

AZIERTA Contract Scientific support Consulting, S.L.  
R. M. de Madrid, Tomo 24.326, Folio 172, Sección 8, Hoja M-437435. CIF: B-85125334 

Vía de las Dos Castillas 33, Edificio 7. 28224. Pozuelo de Alarcón | Madrid 
www.azierta.com | info@azierta.com | +34 912 771 076 

Page 8 of 25 

4. IDENTITY OF THE ACTIVE SUBSTANCE/S 

Synonyms: BIBW2992; UNII-41UD74L59M; (2E)-N-(4-(3-chloro-4-fluoroanilino)-7-

(((3S)-oxolan-3-yl)oxy)quinoxazolin-6-yl)-4-(dimethylamino)but-2-enamide; Tomtovok 

(ChemIDPlus, 2018). 

Chemical Abstracts Service (CAS) Registry Number:850140-72-6 (ChemIDPlus, 2018). 

Chemical Description and Physical Properties: Not available. 

Molecular formula: C24-H25-Cl-F-N5-O3 (ChemIDPlus, 2018). 

Molecular weight: 485.9445 (ChemIDPlus, 2018). 

Melting point: Not available. 

 

Figure 1. Structure of afatinib (ChemIDPlus) 
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5. OBJECTIVE AND SEARCH STRATEGY 

In accordance with the “Guideline on setting health based exposure limits for use in risk 

identification in the manufacture of different medicinal products in shared facilities” 

(EMA/CHMP/CVMP/SWP/169430/2012) the determination of health based exposure 

limits for a residual active substance is based on the calculation of the Permitted Daily 

Exposure (PDE). Determination of a PDE involves (i) hazard identification by reviewing 

all relevant data, (ii) identification of “critical effects”, (iii) determination of the no-

observed-adverse-effect level (NOAEL) of the findings that are considered to be critical 

effects, and (iv) use of several adjustment factors to account for various uncertainties.  

The NOAEL value has been used to calculate a PDE in this study.  

It is the purpose of this document to provide a brief summary of the scientific information 

relative to afatinib compound.  

With this aim, several pharmaceutical and medical databases were scanned to reduce 

the risk of some reports missing. They include databases such as Pubmed, PubChem, 

Toxline, Drugdex, RTECS (Registry of Toxic Effects of Chemical Substances), NTP 

(National Toxicology Programm), CPDB (Carcinogenic Potency Database), 

Classification by the monograph of IARC (monograph on the evaluation of carcinogenic 

risk to human, International Agency for Research on Cancer monograph), DART 

(Development and Reproductive Database), HSDB (Hazardous Substance Data Bank) 

and data from medical agencies such as AEMPS (Agencia Española de Medicamentos 

y Productos Sanitarios), CIMA (Centro de Información on-line de medicamentos), EMA 

(European Medicinal Agency), FDA (Food and Drug Administration) and ECHA 

(European Chemical Agency). In addition, the reference book Goodman and Gilman 

(2006) was also consulted. The searched term was “afatinib”. 
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6. INTRODUCTION 

 

 

 

 

 

7. HAZARD IDENTIFICATION 

In this section, an evaluation of all pertinent information relative to the substance’s 

potential to cause harm in humans is performed. This section includes an expert 

discussion with respect to the critical end-points, a rationale for the discussion of the 

choice of end points and dose. Pivotal animal and human studies were sources to the 

original references when possible. The study design, description of findings and 

accuracy of the report were revised. 

a. Pharmacodynamic data 
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b. Acute toxicity 

 

 

 

 

c. Repeated dose toxicity 
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d. Carcinogenicity 

 

 

 

 

 

 

 

 

e. In vitro / in vivo genotoxicity studies 

 

 

 

 

f. Reproductive and developmental toxicity 
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8. IDENTIFICATION OF CRITICAL EFFECTS 

The steps deliberated to identify the nature of the adverse effect include its severity and 

persistence. If the substance causes multiple types of adverse effects, the critical effect 

is one that meets the severity and persistence criteria at the lowest intake.  

a. Most sensitive indicator of an adverse effect seen in non-clinical toxicity data 

 

 

 

b. Clinical therapeutic and adverse effects 

Indications:  

 

 

Dosage:  

 

 

 

Adverse reactions:  
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9. RATIONALE FOR NOAEL VALUES SELECTION 
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10. APPLICATION OF ADJUSTMENT FACTORS (rationale for the adjustment 

factors) 

A series of modifying, or safety factors, are used when the NOAEL is based on studies 

of differing types and durations in differing species to provide a risk assessment for 

human exposure. These factors were generally established according to Appendices 3 

of the ICH Q3C (R6) and VICH GL 18. 
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a. F1: Interspecies differences 

 

 

 

 

b. F2: Inter-individual differences 

 

 

 

c. F3: Duration of exposure 

 

 

 

 

d. F4: Nature of toxicity 

 

 

 

 

 

e. F5: Quality of data 

http://www.azierta.com/


  

 

 
 

 
 
 

This report is subjected to a periodically review data for reassessment. 
“Reproduction or unauthorized distribution is strictly prohibited. The present document is licensed to a “single client” or organization, and 
may not be re-sold, copied, or redistributed to other companies or organizations. The use by any company other than the one indicated in 
the watermark is prohibited. The Parties agree that, in the event of violation of this clause, without limiting the Disclosing Party´s other 
rights and remedies, the Disclosing Party shall be entitled to an injunction and other equitable relief, including but not limited to specific 
performance, against the Receiving Party for breaching or threatening to breach this Agreement”. 
 

AZIERTA Contract Scientific support Consulting, S.L.  
R. M. de Madrid, Tomo 24.326, Folio 172, Sección 8, Hoja M-437435. CIF: B-85125334 

Vía de las Dos Castillas 33, Edificio 7. 28224. Pozuelo de Alarcón | Madrid 
www.azierta.com | info@azierta.com | +34 912 771 076 

Page 17 of 25 

 

 

 

 

PDE (mg/day) =  
NOAEL or LOAEL (mg/kg/day) ×  Body weight (kg)

F1 × F2 × F3 × F4 × F5
 

 

Oral PDE (mg/day) =  
XXX (mg/kg/day) ×  50 kg

 XX × XX × XX × XX × XX
= 𝑋𝑋𝑋𝑋 mg/day 

11. PK CORRECTION 

.  
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12. REFERENCES 
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ANNEX 1: PHARMACOKINETICS AND METABOLISM 

Absorption 

 

 

 

 

Distribution 

 

 

Metabolism 

 

 

 

Elimination  
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ANNEX 2: GLOSSARY 

ADI: Acceptable daily intake 

AUC: Area under the curve 

GRAS: Generally regarded as safe  

GLP: Good laboratory practice  

GMP: Good manufacturing practice 

LD: Lethal dose 

LED: Lowest-effective dose 

LDLo (Lethal Low Dose): Lowest lethal dose 

TDLo (Toxic Dose Low,): Lowest published toxic dose 

LOAEL: Lowest-observed-adverse-effect level  

LOEL: Lowest-observed-effect level 

MSDS: Material safety data sheet 

MTD: Maximum tolerable dose  

MPDD: Maximum permissible daily dose 

MTEL: Maximum tolerable exposure level 

NEL: No-effect level 

NOAEL: No-observed-adverse-effect level 

NOEL: No-observed-effect level 

OEL: Occupational exposure limit 

QSAR: Quantitative structure–activity relationship 
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SDS: Safety data sheet 

Acceptable daily intake (ADI). Estimate by JECFA; the amount of a food additive, 

expressed on a body weight basis, that can be ingested daily over a lifetime without 

appreciable health risk. 

Area under the curve (AUC). Area between a curve and the abscissa (horizontal axis), 

i.e., the area underneath the graph of a function; often, the area under the tissue (plasma) 

concentration curve of a substance expressed as a function of time. 

Bioaccumulation: progressive increase in the amount of a substance in an organism or 

part of an organism that occurs because the rate of intake exceeds the organism’s ability 

to remove the substance from the body. 

Bioavailability: biological and physiological availability. Extent of absorption of a 

substance by a living organism compared to a standard system. 

Biological half-life: for a substance, the time required for the amount of that substance in 

a biological system to be reduced to one-half of its value by biological processes, when 

the rate of removal is approximately exponential. 

Carcinogen: agent (chemical, physical, or biological) that is capable of increasing the 

incidence of malignant neoplasms, thus causing cancer. 

Clastogen: agent causing chromosome breakage and (or) consequent gain, loss, or 

rearrangement of pieces of chromosomes. 

Clearance: volume of blood or plasma or mass of an organ effectively cleared of a 

substance by elimination (metabolism and excretion) divided by time of elimination. 

Cmax: used in pharmacokinetics referring to the maximum (or peak) serum 

concentration that a drug achieves in a specified compartment or test area after the drug 

has been administrated and before the administration of a second dose. 

Critical dose: dose of a substance at and above which adverse functional changes, 

reversible or irreversible, occur in a cell or an organ. 

Critical effect: for deterministic effects, the first adverse effect that appears when the 

threshold (critical) concentration or dose is reached in the critical organ: Adverse effects 
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with no defined threshold concentration are regarded as critical. 

Dose (of a substance): total amount of a substance administered to, taken up, or 

absorbed by an organism, organ, or tissue. 

Draize test: evaluation of materials for their potential to cause dermal or ocular irritation 

and corrosion following local exposure; generally using the rabbit model (almost 

exclusively the New Zealand White) although another animal species has been used. 

Elimination (in toxicology): disappearance of a substance from an organism or a part 

thereof, by processes of metabolism, secretion, or excretion. 

Embryotoxicity: production by a substance of toxic effects in progeny in the first period 

of pregnancy between conception and the fetal stage. 

Fetotoxicity: production by a substance of toxic effects in progeny in the second period 

of pregnancy between fetal stage and delivery. 

First-pass effect: biotransformation and, in some cases, elimination of a substance in the 

liver after absorption from the intestine and before it reaches the systemic circulation. 

Gavage: administration of materials directly into the stomach by esophageal intubation. 

Generally regarded as safe (GRAS): phrase used to describe the USFDA philosophy 

that justifies approval of food additives that may not meet the usual test criteria for safety 

but have been used extensively and have not demonstrated that they cause any harm 

to consumers. 

Genotoxic: capable of causing a change to the structure of the genome. 

Good laboratory practice (GLP) principles: fundamental rules incorporated in OECD 

guidelines and national regulations concerned with the process of effective organization 

and the conditions under which laboratory studies are properly planned, performed, 

monitored, recorded, and reported. 

Good manufacturing practice (GMP) principles: fundamental rules incorporated in 

national regulations concerned with the process of effective organization of production 

and ensuring standards of defined quality at all stages of production, distribution, and 

marketing. 

http://www.azierta.com/


  

 

 
 

 
 
 

This report is subjected to a periodically review data for reassessment. 
“Reproduction or unauthorized distribution is strictly prohibited. The present document is licensed to a “single client” or organization, and 
may not be re-sold, copied, or redistributed to other companies or organizations. The use by any company other than the one indicated in 
the watermark is prohibited. The Parties agree that, in the event of violation of this clause, without limiting the Disclosing Party´s other 
rights and remedies, the Disclosing Party shall be entitled to an injunction and other equitable relief, including but not limited to specific 
performance, against the Receiving Party for breaching or threatening to breach this Agreement”. 
 

AZIERTA Contract Scientific support Consulting, S.L.  
R. M. de Madrid, Tomo 24.326, Folio 172, Sección 8, Hoja M-437435. CIF: B-85125334 

Vía de las Dos Castillas 33, Edificio 7. 28224. Pozuelo de Alarcón | Madrid 
www.azierta.com | info@azierta.com | +34 912 771 076 

Page 23 of 25 

Hazard identification: determination of substances of concern, their adverse effects, 

target populations, and conditions of exposure, taking into account toxicity data and 

knowledge of effects on human health, other organisms, and their environment. 

Hypersensitivity: state in which an individual reacts with allergic effects following 

exposure to a certain substance (allergen) after having been exposed previously to the 

same substance. 

In silico: phrase applied to data generated and analyzed using computer modeling and 

information technology. 

In vitro: in glass, referring to a study in the laboratory usually involving isolated organ, 

tissue, cell, or biochemical systems. 

In vivo: In the living body, referring to a study performed on a living organism. 

Lethal dose (LD): amount of a substance or physical agent (e.g., radiation) that causes 

death when taken into the body. 

Lowest-effective dose (LED): lowest dose of a chemical inducing a specified effect in a 

specified fraction of exposed individuals. 

Lowest lethal dose (LDLo) is the lowest amount of a solid or liquid material reported to 

have caused the death of animals or humans. 

Lowest published toxic dose (Toxic Dose Low, TDLo): the lowest dosage per unit of 

bodyweight (typically stated in milligrams per kilogram) of a substance known to have 

produced signs of toxicity in a particular animal species. 

Lowest-observed-adverse-effect level (LOAEL): lowest concentration or amount of a 

substance (dose), found by experiment or observation, that causes an adverse effect on 

morphology, functional capacity, growth, development, or life span of a target organism 

distinguishable from normal (control) organisms of the same species and strain under 

defined conditions of exposure. 

Lowest-observed-effect level (LOEL): lowest concentration or amount of a substance 

(dose), found by experiment or observation, that causes any alteration in morphology, 

functional capacity, growth, development, or life span of target organisms distinguishable 
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from normal (control) organisms of the same species and strain under the same defined 

conditions of exposure. 

Material safety data sheet (MSDS): compilation of information required under the U.S. 

OSHA Hazard Communication Standard on the identity of hazardous substances, health 

and physical hazards, exposure limits, and precautions. 

Maximum permissible daily dose (MPDD): maximum daily dose of substance whose 

penetration into a human body during a lifetime will not cause diseases or health hazards 

that can be detected by current investigation methods and will not adversely affect future 

generations.  

Maximum tolerable dose (MTD): highest amount of a substance that, when introduced 

into the body, does not kill test animals (denoted by LD0). 

Maximum tolerable exposure level (MTEL): maximum amount (dose) or concentration of 

a substance to which an organism can be exposed without leading to an adverse effect 

after prolonged exposure time.  

Maximum tolerated dose (MTD): high dose used in chronic toxicity testing that is 

expected on the basis of an adequate subchronic study to produce limited toxicity when 

administered for the duration of the test period. 

Median lethal dose (LD50): statistically derived median dose of a chemical or physical 

agent (radiation) expected to kill 50 % of organisms in a given population under a defined 

set of conditions. 

Mutagenicity: ability of a physical, chemical, or biological agent to induce (or generate) 

heritable changes (mutations) in the genotype in a cell as a consequence of alterations 

or loss of genes or chromosomes (or parts thereof). 

No-effect level (NEL): maximum dose (of a substance) that produces no detectable 

changes under defined conditions of exposure. 

No-observed-adverse-effect level (NOAEL): greatest concentration or amount of a 

substance, found by experiment or observation, which causes no detectable adverse 

alteration of morphology, functional capacity, growth, development, or life span of the 

target organism under defined conditions of exposure. 
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No-observed-effect level (NOEL): greatest concentration or amount of a substance, 

found by experiment or observation, that causes no alterations of morphology, functional 

capacity, growth, development, or life span of target organisms distinguishable from 

those observed in normal (control) organisms of the same species and strain under the 

same defined conditions of exposure. 

Quantitative structure–activity relationship (QSAR): quantitative structure–biological 

activity model derived using regression analysis and containing as parameters 

physicochemical constants, indicator variables, or theoretically calculated values. 

Safety data sheet (SDS): single page giving toxicological and other safety advice, usually 

associated with a particular preparation, substance, or process. 

Target (in biology): any organism, organ, tissue, cell or cell constituent that is subject to 

the action of an agent. 

Temporary acceptable daily intake: value for the acceptable daily intake proposed for 

guidance when data are sufficient to conclude that use of the substance is safe over the 

relatively short period of time required to generate and evaluate further safety data, but 

are insufficient to conclude that use of the substance is safe over a lifetime. Note: A 

higher-than-normal safety factor is used when establishing a temporary ADI and an 

expiration date is established by which time appropriate data to resolve the safety issue 

should be available. 
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