
iv

Thesis Title  Bioequivalence Study of the Generic Quinapril Hydrochloride 20-mg  

  Tablet and the Innovator Accupril® in Healthy Thai Male Volunteers 

Author   Miss Nayada Nasangiam

Degree Master of Science (Pharmacology) 

Thesis Advisory Committee   

Assoc. Prof. Noppamas Rojanasthien, M.D.  Chairperson

  Assoc. Prof. Dr. Supanimit Teekachunhatean, M.D. Member 

  Assist. Prof. Dr. Sukit Roongapinun, M.D.  Member 

  Prof. Apichart Sukanthasarn, M.D.   Member 

ABSTRACT 

The bioequivalence of two oral formulations of 20-mg quinapril HCl was 

performed in 24 healthy Thai male volunteers following a single-dose, randomized, 

two-way crossover design. Quinapril is an angiotensin converting enzyme (ACE) 

inhibitor approved for the treatment of hypertension and heart failure. The generic 

quinapril to be tested and the reference were Quinaril® (Biolab Co. Ltd, Bangkok, 

Thailand) and Accupril®, respectively.  Both test and reference formulations were 

administered to each subject after an overnight fasting on the study day separated by a 

1-week washout period.  Serial blood samples were collected prior to and at 0.5, 0.75, 

1, 1.25, 1.5, 1.75, 2, 2.25, 2.5, 3, 4, 6, 8, 10, 12, 15 and 24 hrs post dose. Plasma 

quinapril and its active metabolite quinaprilat concentrations were determined by high 

performance liquid chromatography with UV detection. The quantification limit for 

quinapril and quinaprilat were 10 ng/ml and 20 ng/ml, respectively. Individual 

concentration - time profiles were depicted and the pharmacokinetic parameters were 

analyzed by noncompartmental analysis. The pharmacokinetic parameters were tested 

for bioequivalence by the two-way analysis of variance (ANOVA) using 

logarithmically transformed data of the AUC and Cmax as well as untransformed Tmax.
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The results showed that the median Tmax for quinapril and quinaprilat were 0.5 h and 

1.4 - 1.5 h, respectively.  There were no significant differences of the Tmax for 

quinapril and quinaprilat between the two preparations based on the mean (90% CI) 

for Tmax differences of (-0.04) [(-0.14) – 0.07] hrs and (-0.05) [(-0.20) – 0.09] hrs, 

within the stipulated bioequivalence range of  0.14 and  0.30 hrs, respectively. The 

plasma concentration-time profiles and AUC of quinaprilat were higher and the 

elimination half-life was longer than quinapril. The mean (90% CI) for the ratios 

T est

R eference
 of quinapril were 0.99 (0.89-1.10), 0.99 (0.90-1.09) and 1.01 (0.90-1.14), 

respectively for AUC0-t, AUC0-  and Cmax. Similarly, the corresponding values for 

quinaprilat were 0.95 (0.90-1.01), 0.95 (0.90-1.01) and 1.03 (1.00-1.07), respectively.  

These values were within the bioequivalence range of 0.80 - 1.25, thus, the study 

demonstrated the bioequivalence of the two preparations.
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