
URINARY EXCRETION DATA 

Criteria for Obtaining Valid Urinary Excretion Data 

A significant amount of drug must be excreted unchanged in the urine (at least 10%). 

1. The analytical method must be specific for the unchanged drug; metabolites should not interfere. 

2.Water-loading should be done by taking 400 ml of water after fasting overnight, to promote diuresis  and 

enable collection of sufficient urine samples. 

3. Before administration of drug, the bladder must be emptied completely 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. 

4. Volunteers must be instructed to completely empty their bladder while collecting urine samples. 

5. Frequent sampling should be done in order to obtain a good curve. 

6. During sampling, the exact time and volume of urine excreted should be noted. 

7.An individual collection period should not exceed one biological half-life of the drug and ideally should  

be considerably less. 

8.Urine samples must be collected for at least 7 biological half-lives in order to ensure collection of more  

than 99% of excreted drug. 

9. Changes in urine pH and urine volume may alter the urinary excretion rate. 



Determination of KE from Urinary Excretion Data 

1. Rate of excretion method, and 

2. Sigma-minus method. 

Rate of Excretion Method: The rate of urinary drug excretion dXu/dt is proportional 

to 

the amount of drug in the body X and written as: 
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Sigma-Minus Method: A disadvantage of rate of excretion method in estimating KE is that 

fluctuations in the rate of drug elimination are observed to a high degree and in most  

instances, the data are so scattered that an estimate of half-life is difficult. These  problems  

can  be  minimized  by  using  the  alternative  approach  called  as  sigma-minus 

method. 
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Xu = cumulative amount of drug excreted unchanged in urine at any time t. As time approaches  
infinity i.e. after 6 to 7 half-lives, the value e–KE∞ becomes zero and therefore the cumulative  amount 
excreted at infinite time Xu ∞ can be given by equation 
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(Xu∞ – Xu) = amount remaining to be excreted 

i.e. ARE at any given time. 

A semilog plot of ARE versus t yields a straight line with slope -KE/2.303.  

The method is, therefore, also called as ARE plot method. 

 

A disadvantage of this method is that total urine collection has to be carried  

out until no unchanged drug can be detected in the urine i.e. upto 7 half-lives,  

which may be tedious for drugs having long t½. 


