
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

206814Orig1s000 
 
 

CLINICAL PHARMACOLOGY AND 
BIOPHARMACEUTICS REVIEW(S) 





Reference ID: 3682471

               
             

  

           
     

             
              

            
              

             
              

             
                

          

              
              

              
             

              
               

   

                
                 
               

              
            
            

           
              

          

            
               

          

      
           

            
                

            
       

 



Reference ID: 3682471

    
                 

               
         

           

 

          
               

             
             

 

           
           

 
     

 
    

   
         

   

     
  

     

  

    
   

      

 



















4 

 

the liquid and the two solid dosage forms were bioequivalent. Peak serum levels of K+ were 
reported to occur at approximately 4 hours after administration of the slow-release 
formulations and at 1.5 hours with the liquid preparation. The maximum urinary excretion of K+ 
occurred during the 4-6 hour collection period with the tablets and during the 2-4 hour 
collection period with the liquid supplement. 

Further, the authors summarized information comparing different dosage forms from several 
studies and concluded that: 

The rates of K+ absorption and excretion for the liquid and slow-release forms differ 
initially but the bioavailability is same in general. 

With regards to safety, lesions of the upper gastrointestinal tract appeared more 
frequently in association with the solid than with the liquid dosage forms.  However, the 
gastrointestinal disturbances were more frequently reported with the liquid 
formulation. 

 

3. Correspondence by Levene DL3 

Levene DL wrote as a correspondence to the editor about a single dose study (24 mEq KCl as 
liquid or enteric coated tablets) in subjects on a normal diet with potassium intake of 80 
mEq/day. Ten subjects received KCl solution, 12 were given dissolved effervescent tablets (this 
was a liquid formulation when administered) and 13 were given enteric coated tablets.  

The urinary excretion of K+ for the three formulations during the collection intervals is shown in 
Figure 2 below.  

                                                           
3 Levene DL. The absorption of potassium chloride – liquid vs. tablet. CMA Journal, 1973, 108: 1480-1481 
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Highlights from this study are:  

The cumulative amount of K+ excretion in urine, collected over a period of 12 hours was 
similar among all formulations but the kinetics of excretion varied from one formulation 
to the other.   

Liquid formulation showed higher urinary excretion for the first few hours compared to 
solid formulations as reported in other studies.  

 

6. NDA 019123 (Klor-Con ) Approval Package from Drugs@FDA6 

A four-way, planned sequence, cross-over study in 24 healthy subjects, comparing the 
bioavailability of Klor-Con  8 mEq extended release (ER) tablet, Klor-Con  10 mEq ER tablet, 
Slow-K  ER tablet and 10 % KCl solution. Bioavailability was assessed by urinary K+ excretion 
over 72 hour after administration of each of the four test products. After adjusting for the 
contribution of dietary potassium to total potassium excretion, there were no significant 
differences between any of the four products for urinary K+ excretion during the 24 hour 
collection period (Table 3). Urinary excretion from the KCl solution was higher for 0-6 hour 
collection period compared to other formulations.  

Table 3. Baseline corrected mean cumulative urinary excretion of potassium 

Formulation Mean 0-24 hour K excreted in urine (SEM) 
Klor-Con  8 mEq ER Tablet 21.71 (2.06) 
Klor-Con  10 mEq ER Tablet 24.82 (2.15) 
Slow-K  ER Tablet 21.87 (2.08) 
10 % Kcl Solution 23.05 (2.05) 

(Source: NDA 019123 (Klor-Con ) Approval Package from Drugs@FDA) 

 

REVIEWER’S COMMENTS: 

The results from the studies described above show that the bioavailability of KCl, as measured 
by the cumulative urinary excretion of K+ over a 24 hour post dose period, is comparable across 
the liquid formulation and various types of modified release products. As expected, the KCl oral 
solution showed higher initial urinary excretion during the 0-6 hour period, reflecting rapid 
absorption, relative to the slow release products. Conversely, the slow release products such as 
microencapsulated tablets or wax-matrix tablets showed slightly higher urinary excretion of 
potassium during the later collection periods. Further, for the approval of Klor-Con  ER Tablets6, 

                                                           
6 NDA 019123 Klor-Con  Approval Package from Drugs@FDA:  
http://www.accessdata.fda.gov/drugsatfda docs/NDA/pre96/019123 s000.pdf  
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a solution formulation was used as a reference in the bioequivalence study. The difference in the 
initial rate of absorption between the products was clearly evident. Despite this difference, the 
ER formulation was considered to be effective as it demonstrated K+ bioavailability. This suggests 
that the potential differences in rate of absorption of KCl from the solution formulation and 
modified release products may not be clinically relevant for K+ supplementation.  

Although lesions of the upper gastrointestinal tract appeared more frequently in association 
with solid than with liquid formulations, other gastrointestinal disturbances (not associated with 
gross or occult gastrointestinal bleeding) were reported to be more frequent with the liquid 
form. In general the overall gastrointestinal tolerance to KCl can be considered to be at least 
similar for liquid and modified release products in these studies. 

 

RECOMMENDATION: 

From a clinical pharmacology perspective the proposed oral solution of KCl can be approved for 
use as a potassium supplement.  
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