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to establish the pharmacokinetic pro-
file of a new drug product, a new drug 
delivery system, or a extended release 
dosage form. 

(3) If a drug elimination period is re-
quired, unless some other approach is 
more appropriate for valid scientific 
reasons, the drug elimination period 
should be either: 

(i) At least five times the half-life of 
the active drug ingredient or thera-
peutic moiety, or its active metabo-
lite(s), measured in the blood or urine; 
or 

(ii) At least five times the half-life of 
decay of the acute pharmacological ef-
fect. 

(c) Achievement of steady-state condi-
tions. Whenever a multiple-dose study 
is conducted, unless some other ap-
proach is more appropriate for valid 
scientific reasons, sufficient doses of 
the test product and reference material 
should be administered in accordance 
with the labeling to achieve steady- 
state conditions. 

(d) Collection of blood or urine samples. 
(1) Whenever comparison of the test 
product and the reference material is 
to be based on blood concentration- 
time curves at steady state, appro-
priate dosage administration and sam-
pling should be carried out to docu-
ment attainment of steady state. 

(2) Whenever comparison of the test 
product and the reference material is 
to be based on cumulative urinary ex-
cretion-time curves at steady state, ap-
propriate dosage administration and 
sampling should be carried out to docu-
ment attainment of steady state. 

(3) A more complete characterization 
of the blood concentration or urinary 
excretion rate during the absorption 
and elimination phases of a single dose 
administered at steady-state is encour-
aged to permit estimation of the total 
area under concentration-time curves 
or cumulative urinary excretion-time 
curves and to obtain pharmacokinetic 
information, e.g., half-life or blood 
clearance, that is essential in pre-
paring adequate labeling for the drug 
product. 

(e) Steady-state parameters. (1) In cer-
tain instances, e.g., in a study involv-
ing a new drug entity, blood clearances 
at steady-state obtained in a multiple- 
dose study should be compared to blood 

clearances obtained in a single-dose 
study to support adequate dosage rec-
ommendations. 

(2) In a linear system, the area under 
the blood concentration-time curve 
during a dosing interval in a multiple- 
dose steady-state study is directly pro-
portional to the fraction of the dose ab-
sorbed and is equal to the cor-
responding ‘‘zero to infinity’’ area 
under the curve for a single-dose study. 
Therefore, when steady-state condi-
tions are achieved, a comparison of 
blood concentrations during a dosing 
interval may be used to define the frac-
tion of the active drug ingredient or 
therapeutic moiety absorbed. 

(3) Other methods based on valid sci-
entific reasons should be used to deter-
mine the bioavailability of a drug prod-
uct having dose-dependent kinetics 
(non-linear system). 

(f) Measurement of an acute pharma-
cological effect. When comparison of the 
test product and the reference material 
is to be based on acute pharma-
cological effect-time curves, measure-
ments of this effect should be made 
with sufficient frequency to dem-
onstrate a maximum effect and a lack 
of significant difference between the 
test product and the reference mate-
rial. 

[42 FR 1648, Jan. 7, 1977, as amended at 67 FR 
77674, Dec. 19, 2002] 

§ 320.28 Correlation of bioavailability 
with an acute pharmacological ef-
fect or clinical evidence. 

Correlation of in vivo bioavailability 
data with an acute pharmacological ef-
fect or clinical evidence of safety and 
effectiveness may be required if needed 
to establish the clinical significance of 
a special claim, e.g., in the case of a ex-
tended release preparation. 

[42 FR 1648, Jan. 7, 1977, as amended at 67 FR 
77674, Dec. 19, 2002] 

§ 320.29 Analytical methods for an in 
vivo bioavailability or bioequiva-
lence study. 

(a) The analytical method used in an 
in vivo bioavailability or bioequiva-
lence study to measure the concentra-
tion of the active drug ingredient or 
therapeutic moiety, or its active me-
tabolite(s), in body fluids or excretory 
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