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The International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH) is a project that brings together
the regulatory authorities of Europe, Japan and the US and pharmaceutical industry
experts from these three regions, to discuss scientific and technical aspects of product
registration. The guidelines published by ICH clearly indicate that the preclinical
pharmacology/toxicology data required at each different phase of clinical trials
involve pharmacokinetics/toxicokinetics, safety pharmacology studies, single dose
toxicity studies, repeated dose toxicity studies, reproductive toxicity studies,
genotoxicity studies, carcinogenicity studies and local tolerance studies.

When the toxicities of a drug are compared with those of other drugs with the
same pharmacological mechanism, these toxicities are categorized as (1) class effects
or (2) non-class effects. Class effects refer to toxicities that can be generated by drugs
that share the same mechanism of action; these toxicities are generally said to be the
result of overstimulation of pharmacological effects. Non-class effects are specific
toxicities belonging to a particular drug that are not generated by other drugs with the
same mechanism. When toxicology studies of a drug candidate are completed, it is
important to compare the results of these studies with those from other drugs that
share the same mechanism.

The U.S. FDA (Food and Drug Administration) posts NDA review reports on the
FDA website after a certain a period of time following approval of the NDAs. With
agreement from the pharmaceutical companies, these reports disclose detailed
information about the designs and results of clinical and preclinical studies of the new
drugs. In the present study, we focused on the anticancer new drugs. The selected new
drugs were categorized into 11 groups by their cancer indications and mechanisms.
The review reports from FDA website were used to compare the general toxicity,
reproductive toxicity, genotoxicity and carcinogenicity between drugs of the same
category.

The second purpose of this project is to develop a software (English version),
which are able to write integrated summary report according to the review points and
important issues from guidelines issued by ICH or FDA. The software allows users to
answer questions and then automatically compile the answers to an integrated
summary report for IND (Investigational New Drug) or NDA (New Drug Application)
submission.

Key words: Anti-cancer new drugs, new drug development, software development,
Integrative pharmacology and toxicology summary reports
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Single dose toxicity studies

Species | Route | dose Toxicity
(strain) (mg/kg)
Mortality:
Clinical sign:
Body weight:
(Gross necropsy:
Conclusion:
i. £RMEFHER
Repeated dose toxicity studies
Species | Route | dose duration | Toxicity
(strain) (mg/kg)
Mortality:
Clinical sign:
Body weight:
Hematology:
Clinical Chemistry:
Histopathologic change:
Target organ:
Conclusion:

e Y e

Reproductive studies (examples)
Segment | studies in rats

iv. AFS %

Route/dose | Duration | Animals per | Toxicity
(mg/kg) dosage per

sex
Segment |1 studies in rats
Route/dose | Duration | Animals per | Toxicity
(mg/kg) dosage per

sex
Segment |1 studies in rabbits
Route/dose | Duration | Animals per | Toxicity
(mg/kg) dosage per

sex
Segment 111 studies in rats
Route/dose | Duration | Animals per | Toxicity
(mg/kg) dosage per

sex
Conclusion:




Genotoxicity studies

Test Species | Concentration | Metabolic | Results
/Dose level activation

In Vitro | Ames test

In Vitro | Chromosomal
aberrations test

In Vivo | Micronucleus test

Conclusion:
V. RKEHEEk
Carcinogenicity studies

Species Dose Result

Conclusion:
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Antimetabolite- Nelarabine, Decitabine, Capecitabine,

Steroid hormone and their antagonist- Letrozole, Fulvestrant, Anastrozole,

Abarelix

Topoisomerase (TOPQO) inhibitor- Topotecan, Epirubicin hydrochloride

DNA linking agent- Temozolomide

Antimitotic agent- Vorinostat

Mitotic-inducing agent- Bexarotene

Cytotoxic monoclonal antibofy- Rituximab, Gemtuzumab ozogamicin,

Trastuzumab

VEGFR inhibitor- Bevacizumab

9. EGFR inhibitor and tyrosine kinase inhibitor- Cetuximab, Panitumimab,
Dasatinib, Imatinib mesylate, Erlotinib hydrochloride, Gefitinib, Lapatinib,
Sunitinib malate, Sorafenib

10. Inflammatory cytokine modulator- Lenalidomide

11. 26S proteasome inhibitor- Bortezomib
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1. ICH

(1) Carcinogenicity Studies
S1A Guideline on the Need for Carcinogenicity Studies of Pharmaceuticals
(November 1995)
S1B Testing for Carcinogenicity of Pharmaceuticals (November 1995)
S1C Dose Selection for Carcinogenicity Studies of Pharmaceuticals (July 1997)
S1C(R) Addendum to S1C : Addition of a Limit Dose and Related Notes ( July
1997)

(2) Genotoxicity Studies
S2A Guidance on Specific Aspects of Regulatory Tests for Pharmaceuticals (July
1995)
S2B A Standard Battery for Genotoxicity Testing for Pharmaceuticals (July
1997)

(3) Toxicokinetics and Pharmacokinetics
S3A Note for Guidance on Toxicokinetics: the Assessment of Systemic Exposure
in Toxicity Studies (October 1994)
S3B Pharmacokinetics: Guidance for Repeated Dose Tissue Distribution Studies
(October 1994)

(4) Toxicity Testing
S4A Duration of Chronic Toxicity Testing in Animals (Rodent and Non-Rodent)
(September 1998)

(5) Reproductive Toxicology
S5A Detection of Toxicity to Reproduction for Medicinal Products (June 1993)
S5B(M) An Addendum on Toxicity to Male Fertility (Amended Guideline)
(November 1995)

(6) Biotechnological Products
S6 Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals
(July 1997)

(7) Pharmacology Studies
S7A: Safety Pharmacology Studies for Human Pharmaceuticals (November
2000)
S7B Revised: The Nonclinical Evaluation of the Potential for Delayed
Ventricular Repolarization (QT Interval Prolongation) By Human
Pharmaceuticals (May, 2005)
S8: Immunotoxicology Studies for Human Pharmaceuticals (September, 2005)
S9: Nonclinical Evaluation for Anticancer Pharmaceuticals (Draft, November,
2008)

(8) Joint Safety/Efficacy (Multidisciplinary) Topic
M3 (R1): Maintenance of the ICH Guideline on Non-Clinical Safety Studies for
the Conduct of Human Clinical Trials for Pharmaceuticals (amended in
November, 2000)

2. FRFDATE &4 MF L2 F S TRADERSI WAFZ A B9 AP
ER LR R R
Estimating the Safe Starting Dose in Clinical Trials for Therapeutics in Adult
Healthy Volunteers (Issued 1/2003, Posted 1/15/2003)
Single Dose Acute Toxicity Testing for Pharmaceuticals ( August, 1996)
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(# =) Preclinical pharmacology and toxicology studies: comparison and
analysis for anticancer new drugs and the development of a software
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(# =~ )In the present study, we focused on the anticancer new drugs. The
selected new drugs were categorized into 11 groups by their cancer
indications and mechanisms. The review reports from FDA website were
used to compare the general toxicity, reproductive toxicity,
genotoxicity and carcinogenicity between drugs of the same category.
The second purpose of this project is to develop a software (English
version), which are able to write integrated summary report according
to the review points and important issues from guidelines issued by
ICH or FDA. The software allows users to answer questions and then
automatically compile the answers to an integrated summary report for
IND (Investigational New Drug) or NDA (New Drug Application)
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