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ABSTRACT
A rapid method for assessing the bioavailability of the drug is the use of urinary excretion data. This method is based

on the principle that the urinary excretion rate of unchanged drug is directly proportional to the plasma

concentration of the drug. So bioavailability can be calculated as the ratio of the total amount of unchanged drug in

urine after administration of test (T) and reference (R) formulations. Urine metabolite excretion data are not used to

assess bioavailability since the drug undergoes metabolism in different locations and the rate of metabolism may vary

for different reasons. This method applies to drugs that are excreted unchanged in the urine, eg, some thiazide

diuretics, sulfonamides, and drugs that act on the urine, such as urinary antiseptics (Nitrofurantoin and Hexamine).
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INTRODUCTION
The method involve collection of urine at regular intervals for a
period of time equal to seven biological half-lives, analysis of
unchanged drug in the collected sample, determination the
amount of drug excreted in each interval, and the cumulative
amount excreted. At each sample collection, total emptying of
bladder is necessary to avoid errors resulting from addition of
residuals amount to the next sample. Pharmacokinetic
parameters can be calculated from the cumulative amount
excreted in the urine sample at a given time interval. Frequent
sampling is also essential in the beginning in order to compute
correctly the rate of absorption. The decline of the plasma
concentration curves and the rate of urinary excretion of the
drug can be mathematically described by the same equation.
Thus, it is possible to assume that the parameters obtained from
the urinary excretion data reflect the absorption of the drug.
However, this hypothesis is valid only when the above
requirements are met. Thus, pharmacokinetic parameters and
consequently, bioavailability (BD) and bioequivalence (EU) can
be calculated from urinary excretion data.

LITERATURE REVIEW
BE studies are performed using other biological fluids such as
blood, plasma and serum. The assessment of plasma
pharmacokinetic parameters consists of BE determination of
drug products to ensure the safety, efficacy and potency of the

administered drug. The method is useful when there is lake of
sufficiently techniques to measure concentration of drugs in
plasma with accuracy. The method is cost-effective and non-
invasive and therefore better subject compliance is assured.
Convenience of collecting urine samples in comparison to
drawing of blood periodically [1-4]. Often, a less sensitive
analytical method is required for determining urine drug
concentration as compared to plasma concentration. If the urine
drug concentrations are low, assaying of larger sample volumes is
relatively easy. Collection of urine samples simplifies recruiting
and involving volunteers in the study. Urinary pharmacokinetic
data can help to evaluate the BE of the generic products when a
drug can be excreted in a significant way (about 40%) and
unchanged in the urine. Among other things, urinary
pharmacokinetic data are successful for drugs that have no
metabolites and in small doses of the drug. Moreover, the use of
blood, plasma and serum is very complex during treatment
phase [5-7].

First-order elemination, excretion and absorption rate constants
and fraction excreted unchanged can be computed from such
data. First-order metabolism or external excretion rate constant
can also be calculated subsequently from the difference (kE–
ke=km)

Direct measurement of bioavailability, both absolute and relative,
is possible without the necessary of fitting the data to a
mathematical model. When coupled with plasma level-time data,
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it can be also used to estimate renal clearance of unchanged
drug according to following equation:

ClR=Total amount of drug excreted unchanged/Area under the
plasma level time curve.

If Vd is known, total systemic clearance and nonrenal clearance
can also be calculated.

However, we cannot compute Vd and Clt from urine data alone.
Urinary excretion data is not an accurate substitute for the
plasma level data. The data can be employed as a rough estimate
of pharmacokinetic parameters. If the drug product provides a
very slow release or if the drug has a long biological half-life, the
resulting low urinary drug concentration may be too dilute to be
assessed with accuracy. A significant amount of drug must be
excreted unchanged in the urine (at least 10%). The analytical
method must be specific for the unchanged drug and
metabolites should not interfere. Volunteers are adequately
informed about the details of the study and given information
and a questionnaire. Water-loading should be done by taking
400 mL of water after fasting overnight, to promote diuresis and
enable collection of sufficient urine samples. The study model
should be standardized. Before administration of drug, bladder
must be emptied completed after 1 hour from water-loading and
the urine sample taken as blank. The drug should then be
administered with 200 mL of water and should be followed by
200 mL given at hourly intervals for the next 4 hours.
Volunteers must be instructed to completely empty their bladder
while collecting urine samples. Sampling should be continued
for a sufficient period of time to ensure that the area
extrapolated from the last concentration time measured at
infinite time should be less than 20% of the total area below the
concentration-time dependence curve. During sampling, the
exact time and volume of urine excreted should be noted. An
individual collection period should not exceed one biological
half-life of the drug and ideally should be considerably less.
Urine samples must be collected for at least 7 biological half-
lives in order to ensure collection of more than 99% of excreted
drug. Changes in urine pH and urine volume may alter the
urinary excretion rate. In contrast to plasma, urine samples are
analyzed during the day. A graph of the cumulative amount of
drug excreted versus time intervals of urine sample collection is
obtained. The cumulative amount of drug excreted (Duc) was
determined by summing the amount of drug excreted at each
time interval with the amount of drug excreted at previous time
intervals. The total amount of drug obtained from urine after
the entire excretion period is denoted by the symbol Du∞.
Using the following equation, the cumulative amount of
excreted drug can be calculated as:

(Duc) i=Du∞-(1/e -kΔt] [(Duc) i+1-(Duc) i]

where (Duc)i is the cumulative amount of drug excreted at a
specific time; (Du)i+1 is the cumulative amount of drug excreted
at the immediately following time; k is the constant rate of
elemination; and Δt is the time interval.

The elimination half-life (t1/2)β was calculated dividing 0.693
for k. When all drugs have been excreted (t=∞) the fraction of
dose absorbed after a single oral dose is given by the following
equation:

F=k. Du∞/ke D0

where, F is the fraction of dose absorbed; k is the constant rate
for elimination; ke is the constant rate of renal excretion; Du∞
is the total amount of drug recovered after excretion and D0 is
the drug dose.

However, since elimination of the drug is usually and totally
effected by renal excretion, ke=k and F=Du∞/D0

According to the study protocol, the bioequivalence hypothesis
of the formulations is accepted if the 90% confidence interval of
the test geometric mean to reference ratio was included within
the 80-125% acceptance interval for Duc, Du∞ and (dDu/dt)
max of logarithmically transformed. An example of a
bioequivalence study (Figures 1 and 2) based on urinary data
showed that there were no significant differences in
pharmacokinetic parameters between Glucophage and
Metformine products.

Figure 1: Linear plot of cumulative amount (Dcum 0-24) versus
mid-time of metformin in 18 healthy volunteers in 24 hours
after oral administration of tablets [Glucophage (R) and
Metformine (T), N=18].

Figure 2: Linear plot of rate of excretion (dDu/dt) versus mid-
time of metformin in 18 healthy volunteers in 24 hours after
oral administration of tablets [Glucophage (R) and Metformine
(T), N=18].
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DISCUSSION
The drug urinary excretion rate (dDu/dt) cannot be determined
experimentally for any given instant. An average urinary
excretion rate is then calculated for every collection period. The
average values of (dDu/dt) were natural logarithmic (ln)
transformed and plotted against the midpoint time of the
collection period (tm). The maximum drug urinary excretion
rate ((dDu/dt)max] and the middle-time (tmmax) to reach
((dDu/dt)max] were registered. The elimination constant rate (k)
was determined by linear regression of the terminal phase of the
logarithmically transformed (dDu/dt x tm) curve.

CONCLUSION
It is evident that the formulations Glucophage and Metformine
exhibit a similar elimination rate, which indicates a similarity in
their bioavailability. Based on this study, some drugs like
metformin can be evaluated in order to predict absorption
through urinary excretion data. Due to high invasiveness of
bioequivalence/bioavailability conventional studies, the
prediction of absorption can be performed using urinary
excretion method. Furthermore, urinary excretion methodology
represents low costs, it is less invasive method and its
throughput is viable when compared to conventional method
with blood samples.
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