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ABSTRACT 

Zidovudine is considered a good candidate for incorporation in a gastro-retentive dosage form due to its high solubility 

in the stomach medium compared with its solubility in the small intestine medium. As its solubility decreases with increase in 

pH, it would be more beneficial to retain the drug in stomach (acidic environment) for prolonged duration so as to achieve 

maximum absorption and bioavailability. Zidovudine is the first approved compound for the treatment of aids; however the 

limitation for the therapeutic effectiveness of zidovudine is its dose-dependent toxicity, short biological half-life and poor 

bioavailability. The present research work, an attempt has been made to develop the zidovudine gastro-retentive dosage form 

for controlled release. 
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INTRODUCTION 

Zidovudine is a thymidine analogue, which differ 

structurally from thymidine in that zidovudine contains a 

3’-azide rather than a 3’-hydroxyl group. Zidovudine  is 

belong to the class of nucleoside reverse transcriptase 

inhibitor, it is the first anti HIV compound approved for 

clinical use and widely used in the treatment of AIDS 

either alone (or) in combination with other antiviral agents. 

It is also sold under the names Retrovir, Retrovis, and as an 

ingredient in Combivir and Trizivir. 

Figure 1. Structure of zidovudine 

            
IUPAC Name: 

1-[(2R,4S,5S)-4-azido-5-(hydroxymethyl)oxolan-2-yl]-5-

methyl-1,2,3,4-tetrahydropyrimidine-2,4-dione. 

 The Food and Drug Administration (FDA) 

approved the drug (via the then-new-FDA accelerated 

approval system) for use against HIV, AIDS, and AIDS 

releated complex (ARC, a now-defunct medicalterm for 

pre-AIDS illness) on March 20, 1987, and then as a 

preventive treatment in 1990. It was initially administered 

in much higher dosage than today, typically 400mg every 

four hours (even at night) One of AZT’S side effects 

includes anemia, a common complaint in early trails. 

 Zidovudine, a structural analog of thymidine, 

inhibits the activity of HIV-1 reverse transcriptase (RT) 

both by competing with the natural substrate dGTP and by 

its incorporation into viral DNA [1-30]. 

 

MATERIALS AND METHODS 

ANALYTICAL METHODS 

Standard graph of Zidovudine 

 An accurately weighed amount of 100mg 

Zidovudine was transferred into a 100 ml volumetric flask 

containing 0.1N HCl to dissolve and then the volume was 

made up to the mark with 0.1N HCl.  From this  necessary
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dilutions were made to give concentration ranging from 1-

12 µg/ml solutions. The absorbance of the volumetric 

solutions was recorded at λmax (264nm) of the drug and 

plotted graphically to give the standard graph of 

Zidovudine.This type of analysis of release behavior is 

valuable is to the formulator for comparative purposes 

(Hariharan et al., 1997b). The Release exponent can be 

obtained from the slope and the Constant (Kk) obtained 

from the intercept of the graphical relation between 

logarithmic versions of left side of the equation versus log 

t. 

 

RESULTS AND DISCUSSION 

The study started with the construction of 

standard calibration curves of Zidovudine. The maxof 

Zidovudine in 0.1N HCl was scanned and found to have 

the maximum absorbance at 264 nm. The standard graph of 

Zidovudine in 0.1N HCl was plotted by taking 

concentration ranging from 2 to 14 µg/mL  and a good 

correlation was obtained with R
2
 values of 0.999 

respectively.   

 

Floating Properties of Floating Tablets of Zidovudine 
     All the formulations were tested for floating 

properties like floating lag time and total floating time. The 

results of the tests were tabulated in vitro buoyancy. The 

results of the in vitro buoyancy study of Zidovudine tablets 

are shown in Figure. The figure clearly indicates the 

floating lag time (2 min) of the Zidovudine tablet and 

swelling tendency of the formulation. Hydroxy propyl 

methyl cellulose (HPMC) K4M, K15M, K100M was 

evaluated varying the sodium bicarbonate portion from 8% 

to 10%. Finally, lag time was observed less than 2 min for 

all the formulations and then optimizing the sodium 

bicarbonate portion at 8.5% w/w to the total tablet weight. 

Also the tablet integrity, swelling characteristics were found 

satisfactory. Floating characteristics like lag time, total 

floating time for all the formulations were studied and 

reported (Table). 

 

IN–VITRO DRUG RELEASE DATA AND PROFILES 

ii. Release profiles of formulations containing HPMC 

K15M 

iii. In-vitro drug release of ZD from HPMC K100M 

containing formulations 

 

Selection of optimized formulation 

The release from all the formulation was followed 

diffusion controlled release followed by zero order which 

was confirmed by higher correlation coefficient values for 

Higuchi and release exponent values of KorsemeyerPeppas 

equations. 

         All the formulations followed Higuchi profiles 

with R
2
values more than 0.9, followed by Zero order which 

account for the diffusion controlled release from the 

formulations.  

                The formulation F8 showed high regression 

value of 0.887 for zero order and 0.985 for Higuchi order 

with complete drug release in 12 hrs made it to select as an 

optimized formulation compared with other formulations. 

Thus it was selected for in vivo investigation. 

Higuchi model as it was evidenced by correlation 

coefficients  (r
2
 = 0.97). 

Zero-order as it was evidenced by correlation coefficients         

(r
2
= 0.887). 

 First-order as it was evidenced by correlation coefficients         

(r
2 

= 0.935).
 
 

The data was further treated as per the following equation: 

Mt/M∞ = K. tn 

Where, Mt/M∞ is the fractional release of the drug,   Mt 

is the amount released at time t,  

M∞ is the total amount of drug contained in the 

formulation, 

t is the release time,   K is a kinetic constant, and 

n is the diffusional release exponent indicative of the 

operating release mechanism.  

The n values obtained (n=0.5) by this equation indicated 

that the drug release was by non-Fickian model. The 

results are shown in Table 13. 

Table 1.  Materials Used 

Name of Chemical Source 

Zidovudine A generous gift from Euro Labs, Hyd 

HPMC K4M Signet Chemical Corporation, Mumbai 

HPMC K15M Signet Chemical Corporation, Mumbai 

HPMC K100M Signet Chemical Corporation, Mumbai 

Magnesium stearate S.D. Fine Chemicals, Mumbai 

Talc S.D. Fine Chemicals, Mumbai 

Sodium bicarbonate Merck, Specialities Pvt Ltd, Mumbai 

 

Table 2. Equipment Used 

Name of Equipment Manufacturer 

Rotary tabletting Machine Riddhi, Ahmedabad 

Digital weigh balance Shimadzu, Japan 

Monsanto Hardness tester Pharma lab, Ahmedabad 
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Name of Equipment Manufacturer 

Vernier caliperse Mitutoyo, Japan. 

Roche Friablator Tab-Machines, Mumbai 

Dissolution apparatus Tab- Machines, Mumbai 

UV-VIS Spectrophotometer Elico Pvt Ltd, Hyderabad 

Hot air Oven Tempo Instruments, Mumbai 

Glass ware Borosil & Anumbra 

Stability Chambers Labtop, Skylab Instruments Pvt Ltd, Thane. 

 

Table 3. Formulae used to prepare Zidovudine floating tablets with HPMC K4M 

Ingredients F1 F2 F3 F4 F5 

Drug 200 200 200 200 200 

HPMC K4M 80 100 120 140 160 

NaHCO3 50 50 50 50 50 

MCC 150 130 110 90 70 

Talc 10 10 10 10 10 

Mg. stearate 10 10 10 10 10 

Total 500 500 500 500 500 

 

Table 4. Formulae used to prepare Zudovudine floating tablets with HPMC K15M 

Ingredients F6 F7 F8 F9 F10 

DRUG 200 200 200 200 200 

HPMC K15M 60 80 100 120 140 

NaHCO3 50 50 50 50 50 

MCC 170 150 130 110 90 

Talc 10 10 10 10 10 

Mg. stearate 10 10 10 10 10 

Total 500 500 500 500 500 

 

Table 5. Formulae used to prepare Zudovudine floating tablets with HPMC K100M 

Ingredients F11 F12 F13 F14 F15 

DRUG 200 200 200 200 200 

HPMC K100M 40 60 80 100 120 

NaHCO3 50 50 50 50 50 

MCC 190 170 150 130 110 

Talc 10 10 10 10 10 

Mg. stearate 10 10 10 10 10 

Total 500 500 500 500 500 

 

Table 6. Weight variation tolerances for uncoated tablets 

Maximum % of weight difference allowed 
Average weight of tablets(mg) 

USP IP 

10 <130 <80 

7.5 130 – 324 80-250 

5 >324 >250 

 

Table 7. Drug transport mechanism 

Release exponent (n) Drug transport mechanism Rate as a function of time 

0.5 Fickian diffusion t
-0.5 

0.5<n<1.0 Anomalous transport t
n-1 

1.0 Case-II transport Zero-order release 

Higher than Supercase-ll t
n-1
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Table 8. Standard graph of Zidovudine in 0.1N HCl at 264 nm 

Concentration (µg/ml) Absorbance 

0 0 

2 0.127 

4 0.243 

6 0.375 

8 0.517 

10 0.649 

12 0.764 

14 0.914 

 

Table 9. Floating properties of single unit matrix tablets    

Formulation Floating lag time (sec) Floating time (h) 

F1 55 ± 2.1 >12 

F2 58 ± 2.6 >12 

F3 61± 2.1 >12 

F4 60 ± 2.5 >12 

F5 68 ± 2.3 >12 

F6 66 ± 3.2 >12 

F7 65 ± 2.7 >12 

F8 66 ± 0.9 >12 

F9 58± 2.4 >12 

F10 55 ± 1.4 >12 

F11 247 ± 2.9 >12 

F12 234 ± 3.1 >12 

F13 228 ± 3.4 >12 

F14 238 ± 4.1 >12 

F15 244± 2.9 >12 

 

Table 10. In vitro release of ZD floating tablets from HPMC K4M formulations 

Time (hrs) 
% drug release 

F1 F2 F3 F4 F5 

0 0 0 0 0 0 

0.5 22.32± 2.1 16.94± 1.8 14.03± 2.3 13.27± 2.6 9.57± 2.7 

1 39.85± 2.4 28.51± 2.8 25.32± 1.7 24.73± 1.9 18.82± 2.5 

2 51.64± 1.9 40.14± 2.5 37.84±3.2 36.26± 2.3 28.78± 1.6 

3 65.38± 2.7 58.24± 2.3 49.26±1.8 45.35± 2.4 39.59± 3.2 

4 82.71± 1.9 72.47± 1.9 62.94± 2.6 59.49± 3 47.84± 2.5 

6 97.47± 2 88.82± 2.6 78.84± 2.1 74.49± 2.9 59.85± 2.7 

8 
 

95.49± 2.4 89.37± 3.1 83.68± 1.6 67.45± 2.1 

10 
  

98.73± 2.7 91.28± 1.7 78.79± 1.9 

12 
   

96.26± 2.6 86.91± 1.6 

 

Table 11. In vitro release of ZD from HPMC K15 containing formulations 

Time (hrs) 
% drug release 

F6 F7 F8 F9 F10 

0 0 0 0 0 0 

0.5 31.29± 1.8 27.38± 2.4 14.69± 1.8 12.1± 1.9 10.32± 2.6 

1 40.42±2.9 38.79± 1.9 25.49±1.6 18.46± 1.7 16.22±2.8 

2 52.75± 3.2 49.08± 2.9 38.32± 1.9 27.92± 1.6 25.45± 2.6 

3 76.64±2.7 59.89± 3.2 49.08± 2.8 38.41± 2.2 33.95± 2.2 

4 93.83±2.6 69.46± 2.5 61.98±2.4 46.78± 2.6 44.73± 3.2 
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Time (hrs) 
% drug release 

F6 F7 F8 F9 F10 

6 100± 2.5 82.17± 2.2 69.17± 2.8 59.49± 2.9 53.56± 2.9 

8 
 

95.74± 2.1 79.37± 3.2 68.17± 2.5 64.54± 2.6 

10 
  

88.47± 2.9 72.77± 3.2 70.57± 2.8 

12 
  

96.89± 2.6 80.96± 2.8 76.43± 3.2 

 

Table 12. In vitro drug release of ZD from HPMC K100M containing formulations 

Time (hrs) 
% drug release 

F11 F12 F13 F14 F15 

0 0 0 0 0 0 

0.5 16.16±2.8 15.56±3.2 12.43± 1.8 10.32± 1.9 8.63± 2.6 

1 27.25± 1.9 24.92±1.8 13.29± 2.5 12.03±2.4 10.08± 2.8 

2 38.98± 1.8 32.41± 1.6 21.29± 2.8 19.18± 2.6 16.64± 2.9 

3 51.65± 3.2 44.75± 1.9 31.38± 2.9 28.38± 2.9 21.45± 3.2 

4 63.87± 2.6 57.65± 2.5 42.37± 1.9 32.84± 2.7 29.56± 2.7 

6 78.13± 2.9 69.18± 2.6 51.72± 1.5 49.35± 3.2 36.74± 2.8 

8 91.15± 2.7 81.38± 2.8 66.4± 3.2 58.04± 2.8 51.27± 2.9 

10 
 

97.04± 3.2 78.85± 2.7 65.42± 2.9 62.52± 1.6 

12 
  

89.12± 3.2 78.53± 2.8 76.19± 2.9 

 

Table 13. Regression values of floating matrix tablets of ZD 

Formulation 

r 
2
 value 

zero-order First-order Higuchi 
Peppas 

r 
2 

n value 

F1 0.925 0.931 0.997 0.985 0.578 

F2 0.883 0.99 0.982 0.973 0.549 

F3 0.912 0.905 0.992 0.981 0.558 

F4 0.9 0.983 0.991 0.982 0.537 

F5 0.928 0.971 0.99 0.976 0.581 

F6 0.818 0.983 0.959 0.935 0.428 

F7 0.836 0.94 0.975 0.983 0.379 

F8 0.887 0.935 0.985 0.97 0.5 

F9 0.912 0.985 0.99 0.977 0.526 

F10 0.926 0.989 0.993 0.98 0.557 

F11 0.901 0.976 0.989 0.979 0.53 

F12 0.936 0.881 0.993 0.989 0.521 

F13 0.974 0.957 0.977 0.946 0.581 

F14 0.969 0.974 0.975 0.953 0.583 

F15 0.985 0.953 0.949 0.951 0.613 

 
Figure 2. Calibration curve of ZD in 0.1N HCl in at 264nm 
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Figure 3. In-vitro buoyancy of floating tablets in 0.1 NHCl 
After 30minutes 

 

After 2 hrs 

 

After 6 hrs 

 

After 12 hrs 

 
Figure 4. In vitro drug release of ZD from HPMC K4M 

containing formulations 

 

Figure 5. In vitro drug release of ZD from HPMC K15M 

containing formulations 

 
Figure 6. In vitro drug release of ZD from HPMC K100M containing formulation 

 
 
CONCLUSION 

In the present work, formulation and evaluation of floating 

drug delivery system were prepared. All the tablets were 

subjected to weight variation, floating time, drug content 

uniformity, and hardness, and friability, wetting time, 

dissolution, drug excipients interactions.  

 

Based on the above study following conclusions can be 

drawn:  

 Tablets prepared were found to be good without any 

chipping, capping and sticking.   

 The hardness of the prepared tablets was found to be  
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in the range The friability values were found to be in the 

range  

 Disintegration time was found to be in the range. 

 The low values of standard deviation for average 

weight and drug content of the prepared tablets indicate 

weight and drug content uniformity within the batches 

prepared.  

 Formulations has shown faster drug release. 

 Floating means were accurate. 

 

REFERENCES 

1. Henry A. Okeri and Ikhuorian M. Arhewoh, Analytical profile of the fluoroquinolone antibacterials. African Journal of 

Biotechnology, 17(6), 2008, 670-680. 

2. Meka L, Kesavan B, Kalamata VN, Eaga CM, Bandari S, Vobalaboina V and Yamsani MR. Design and evaluation of 

polymeric coated minitablets as multiple unit gastroretentive floating drug delivery systems for furosemide, J Pharm Sci, 

98, 2009, 2122-2132. 

3. Ramesh Bomma, Rongala Appala Swamy Naidu, Madhusudan Rao Yamsani and Kishan Veerabrahma, Development and 

evaluation of gastroretentive norfloxacin floating tablets. Acta Pharm, 59, 2009, 211–221.  

4. Mahesh Chavanpatil, Paris Jain, Sachin Chaudhari, Rajesh Shear and Pradeep Vavia, Development of sustained release 

gastroretentive drug delivery system for ofloxacin, In vitro and in vivo evaluation. International Journal of Pharmaceutics, 

304, 2005, 178-184. 

5. Bhusari KP and Chaple D. Simultaneous Spectrophotometric Estimation of Ofloxacin and Ornidazole in Tablet Dosage 

Form. Asian J Research Chem, 2(1), 2009, 60-62. 

6. Suresh Bandari, Chandra Mhan Eaga, Ashok Thadishetty and Madhusudan Rao Yamsani, Formulation and evaluation of 

multiple tablets as a biphasic gastroretentive floating drug delivery system for fenoverine. Acta Pharm, 60, 2010, 89–97. 

7. Dumpeti Janardhan., Joginapally Sreekanth, V. Bharat and P. Rama Subramaniyan, Formulation and Evaluation of Gastro 

Retentive Drug Delivery System for Ofloxacin. International Journal of Pharmaceutical Sciences and Nanotechnology, 

2(1), 2009. 

8. Bardonn PL, Faivre V, Pugh WJ, Piffaretti JC, Falson F. Gastroretentive dosage forms, Overview and special case of 

Helicobacter pylori. J Control Rel, 111, 2006, 1-18. 

9. Bechgaard H, Ladefoged K. Distribution of pellets in the gastrointestinal tract. The influence on tramsit time exerted by the 

density or diameter of pellets, J Pharm Pharmacol, 30, 1978, 690-692. 

10. Caldwell LJ, Gardner RC, Cargill RC. Drug delivery device which can be retained in the stomach for a controlled period of 

times, US patent, 4735804, 1988. 

11. Chavanpatil, Chaudari P, Vavia P. Development of Sustained release gastroretentive drug delivery system, Int J Pharm. 

304(1-2), 2005, 178-184. 

12. Chen GL, Hao WH. In Vitro performance of floating sustained-release capsule of Verapamil. Drug Dev Ind Pharm, 

24(11), 1998, 1067-72. 

13. Chen J, park k, Synthesis and characterization of superporous hydrogel composites. J Control Release, 65(1-2), 2000, 73-

82. 

14. Chien YW. Novel Drug Delivery system, (2
nd

 ed.), Marcel Dekker, 1992, 139-196. 

15. Dave BS, Amin AF, Patel MN. Gastroretentive drug delivery systems of Ranitidine HCl, Formulation & In vitro 

evaluation. AAPS Pharm Sci Tech, 5(2), 2004, Article 34. 

16. Davis SS. Formulation strategies for absorption, windows, Drug Discovery Today, 10, 2005, 249-256. 

17. Sanjay Garg and Shring Sharma., Drug Delivery Oral, business Briefing Pharmatech, 2003. 

18. Sato Y, Kawashima Y. In vitro and in vivo evaluation of riboflavin containing microballons for a floating controlled drug 

delivery system in healthy humans, Int J Pharm, 275(1-2), 2004, 97-107. 

19. Sheth PR, Tossounian JL. Sustained release Pharmaceutical capsules. US Patent, 4,126,672. 1978, Nov 21. 

20. Shweta Arora, Javed Ali, Alka Ahuja, Roop K. Khar, Sanjula B. Floating Drug Delivery Systems, A Review. AAPS Pharm 

Sci Tech, 6(3), 2005, 372-390 

21. Singh. Brahma N, Floating drug delivery systems, an approach to oral controlled drug delivery via gastric retention, J 

Control Rel, 63, 2000, 235-259. 

22. Sung-JooHwang, Park H and Kinan park., Gastroretentive drugdelivery systems,crit.Reviews in Ther. Drug Carrier 

Systems. 15(3), 1998, 243-284. 

23. Timmermans J, Moes AJ. Factors controlling the buoyancy and gastric retention capabilities of floating matrix capsules, 

new data for reconsidering the controversy. J Pharma Sci, 83, 1994, 18-24. 

24. Timmermans J, Moes AJ. How well do floating dosages forms float? Int J Pharm, 62, 1990, 207-16. 

25. Timmermans J, Moes AJ. The Cutoff size for gastric emptying of dosage forms. J Pharm Sci, 82, 1993, 854.  

26. Urquhart J, Theeuwes F, Drug delivery system comprising a reservoir containing a plurality of tiny pills, US Patent 4, 434, 

153, 1984 February 28. 



221 
Alekhya M et al. / Vol 4 / Issue 4 / 2014 / 214-221. 

 

27. Washington N, Washington C, Wilson CG. Physiological Pharmaceutics-II, Taylor and Francis, New York, 2001. 

28. Wei Z, Yu Z, Bi D. Design and evaluation of a two-layer floating tablet for gastric retention using cisapride as a model 

drug. Drug Dev Ind Pharm, 27(5), 2001, 469-74. 

29. Wei ZP, Huang Han Li. preparation of the 5-Fu floating sustained release tablet for gastric retention. Beijing Da Xue Xue 

Bao, 36, 2004, 439-442. 

30. Whitehead L, Collett JH, Fell JT. Amoxicillin release from a floating dosage form based on alginates. Int J Pharm, 210, 

2000, 45-9. 

31. Yang L, Eshraghi J, Fassihi R. A new intragastric delivery system for the treatment of H.pylori associated gastric ulcer, in 

vitro evaluation. J Contr Rel, 57, 1999, 215-22. 

 


