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GUIDELINES FOR NON-CLINICAL PHARMACOKINETIC STUDIES

The objective of non-clinical pharmacokinetic studies is to examine the absorption,
distribution, metabolism and excretion of a test substance by means of animal
experiments and in vitro studies in order to clarify its biological fate. Data on the
pharmacokinetics of the test substance, combined with those of toxicokinetics (Note 1),
are useful in both the designing and evaluating toxicological and pharmacological
studies. Those data are particularly relevant, if they are evaluated in relation to species
differences in pharmacokinetics, in the prediction of pharmacokinetics in human, and to
interpreting the outcome of clinical efficacy and safety. They also provide essential
information to predict the interactions with the other drugs which may be used in
combination.

In performing these studies, it is important to choose appropriate test methods for each
test substance including the omission as well as the adoption of the methods in concert
with the principles described below. If scientifically sound, newly developed procedures
may be added. '

If relevant data have been obtained by other studies such as toxicokinetics, duplication
of similar experiments can be avoided.

Timing of the conduct of the study should be referred to the ICH-M3 guidance on
"Guideline for Non-Clinical Safety Studies for the Conduct of Human Clinical Trials for
Pharmaceuticals”,

I. Test methods
1. Test substances:

Drug substances and, when necessary, isotope-labeled coﬁzpounds (Note 2) and
intended dosage forms should be employed.

2, Test systems:

Appropriate animal species and in vitro test systems should be chosen, regarding to
the toxicological, pharmacological and clinical studies.

3. Route of administration:
The clinically intended routes of administration should usually be employed (Note 3).



4. Dose levels:

Appropriate dose levels should be employed, bearing in mind the toxicological,
pharmacological and clinical studies.

5. Administration intervals and the duration

Single-dose administration should be employed. Repeated-dose studies should also be
conducted when necessary. The intervals and duration of adm1mstratmn of the test
substance should be estimated in accord with the objective of studies.

6. Assay methodology

The assay method and its accuracy, precision, specificity, limit of quantitation, etc.
should be clearly docurented.

II. Items to be determined

| The pharmacokinetics of the test substance should be examined. It is ususal to
determine pharmacokinetic parameters of the test substance such as maximum
concent:ration {Cmsax), the area under the blood/plasma concentration vs, time curve
(AUC), time to reach meaximum concentration (tmax), elimination half-life (or other
associated parsmeters), clearance, distribution volume, and bioavailability. The
linearity in the phermacokinetics of the test substance should alsp be examined. The
pharmacokinetics of the metabolites of the test substance should be examined, if
necessary.

I.Absorption N
This study is performed in order to estimate the rate and extent of absorption of the

test substance. These data can usually be obtained from the blood concentration vs.
time curve (Note 4).

2. Distribution :

This study is performed in order to clarify the distribution of the test substance in

various organs and tissues, time-dependent changes, and, if necessary, the degree of
accumulation (Note 5).

The following items should be determined :

1} concentrations in organs and tissues {Note 6)
2) transfer into fetuses



3) binding to plasma proteins and distribution in blood cells

3. Metabolism : .

This study is performed in order to determine the major route of metabolism of the
test substance and the rate and extent of metabolism. Identification of the major
enzymes responsible for human metabolism by appropriate test system is also an
objective of the study. It is important to elucidate similarities and differences in the
metabolism of the test substance between human and animals.

This study is usually performed by quantifying the test substance and its
metabolite(s) from biological specimens such as blood, urine, bile and feces and also
from incubation mixtures of the in vitro experiments (Note 7). Factors which may affect
the metabolism of the test substance should also be examined, when necessary (Note 8),

4. Excretion :

This study is performed to determine the route, and the rate and extent of excretion of
the test substance and its major metabolites,

Excretion through the following routes should be examined:

1) urine, feces, expiration (Note 9)

2) bile (Note 10)

3) milk

5. Other items to be determined and considered:

Effects of the test substance on drug-metabolizing enzymes and when necessary, drug
interactions and first-pass effect, etc. should be investigated and assessed. If the test
substance is a racemic mixture, the differences of pharmacokinetics between isomers
are examined by quantifying each isomer separately.

Notes
1. Refer to the "Note For Guidance On Toxicokinetics (The Assessment of Systemic
Exposure in Toxicity Studies)” ICH Harmonized Tripartite Guideline)

2. When isotope - labeled compound is used, the following information should be
specified ! purity, isotope used, labeled position, specific radioactivity, stability and

any other parameters relevant to the study being performed.

3. Studies using intravenous or other routes of administration, in which the process of



absorption can be neglected, provide fundamental data for understanding the
pharmacokinetics of the test substance.

4. When first-pass effects are negligible, the rate and extent of absorption can be
estimated from the maximurn concentration (Cmax) in blood, plasma, or serum after
dosing, the time required for the blood concentration to reach its maximum (Tmax),
the area under the blood concentration vs. time curve {AUC) and possibly other
parameters. Comparison between the employed route of administration and
intravenous or other standard routes of administration by using appropriate
parameters will help to estimate the rate and extent of drug absorption. Amounts of
the test substance and its metabolites excreted into the urine, feces, bile, expiration,
ete. also provide information on the extent of drug absorption. When first-pass effects
are significant, the rate and extent of absorption can be estimated from blood

concentration of unchanged form and metabolites {or total radioactivity) of the test
substance.

5. Tissue distribution is wusually examined by single dose administration.
Circumstances in which repeated dose studies should be considered are indicated in
"Pharmacokinetics: Guidance For Repeated Dose Tissue Distribution Studies” (ICH
Harmonized Tripartite Guideline, 1994). It is appropriate to determine tissue
distributions at several time points which properly reflect the pharmacokinetics of
the test substance.

6. Whole body autoradiography is useful for a qualitative estimation of systeraic
distribution of test substances.

Newer methods, such as quantitative whole body autoradiography, can be used to
estimate the whole body distribution of test substances, if they are properly validated.
Such methods can also be used to determine the concentration of test substances in
organs/tissues. It is recommended to elucidate the chemical forms derived from the
test substance in those organs and tissues in which high concentrations or
accumulations are recognized and in those which may be a target of the toxic or
pharmacological effects of the test substance.

7. In vitro studies with specimens such as slices, cells, tissue homogenates, and
subcellular fractions of organs responsible for the metabolism of the test substance
are useful for clarifying its metabolism, in addition to in wvo studies. Enzyme



preparations obtained by gene expression are also useful tools.

8. Metabolic processes often vary according to animal species. They can also vary with
enzyme induction or inhibition. The metabolic process may become non-linear,

depending on the dose level, dose interval, and rate of administration of the test
substance.

9. After a single-dose administration of a radioisotope-labeled compound, it is
recommended that at least 95% of the radioactivity should be recovered, or the

recovery test should be performed for a 7-day period, whichever is the shorter.
10. When the test substance is excreted mainly into the bile and enterohepatic

circulation seems to have significant influence on the disposition of test substances,
it should be examined experimentally.
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