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INTRODUCTON 

The Conventional oral drug delivery systems are 

known to provide an immediate release of drug, in 

which one cannot control the release of the drug and 

effective concentration at the target site. The 

bioavailability of drug in this formulations may 

various significantly, depending on factors such as 

physico-chemical properties of the drug, they 

presence of excipients.  

The role of drug development was taken a 

therapeutically effective molecule with sub- optimal 

physicochemical and physiological properties and 

develop an optimized product that will still be 

therapeutically effective but with additional benefits 

such as: 

ABSTRACT 

The following conclusion could be drawn from the research work carried out from the project: Osmotic tablets for 

acyclovir could be successfully prepared with different osmogens in different concentration and could be coated 

with semi-permeable polymer like cellulose acetate for the release of the drug. In vitro release studies were 

carried out for all formulations to quantify percentage cumulative release of drug. Based on the drug release 

profile suitable formulation was selected. The Formulation no-7 containing drug and NaCl with 1% has shown 

100.1% of drug release in 24 Hrs and the drug release followed in zero order kinetics. Formulations of core tablets 

shown increased drug release rate with an increase in osmogen concentration. There is a good scope for the 

development of elementary osmotic pump system for this drug. 
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Sustained and consistent blood levels within the 

therapeutic window flow rate. 

Enhanced bioavailability 

Reduced interpatient variability 

Customized delivery profiles 

Decreased dosing frequency 

Improved patient compliance 

Reduced side effects. 

Based on the mechanism action of the drug release 

can be classified as: 

Dissolution controlled (surface eroding, surface 

swelling type of systems) 

Osmotic drug delivery 

Multi particulate systems 

Enteric coated (pH dependent systems) 

In this matrix system, the drug is embedded in a 

polymer matrix and the release takes place by 

partitioning of drug into the polymer matrix and 

the surrounding medium.  

In contrast, reservoir systems have a drug core was 

surrounded by a rate controlling membrane. Oral 

ingestion is one the oldest and most extensively 

used routes of drug administration, providing a 

convenient method of effectively achieving both 

local and systemic effects. In conventional oral 

delivery systems there is a little or no control over 

release of the drug. Uncontrolled rapid release of 

the drug may also cause local GI or systemic 

toxicity. Better dosage design can minimize many 

of the target site over a prolonged period. After 

absorption, allow maintenance of plasma 

concentration, within a therapeutic range, which 

minimizes side effects and reduces the frequency of 

drug administration. However, pH, GI motility and 

the presence of food in the GI tract may affect drug 

release from oral CR dosage forms. 

CR delivery systems was provide that desired 

concentration of drug at the absorption site 

permitting maintenance of plasma concentration 

within the therapeutic range and reducing dosing 

frequency. Controlled realse products provide 

significant benefits over immediate release 

formulations including greater effectiveness in the 

treatment of chronic conditions, reduced side 

effects, and greater patient convenience due to a 

simplified dosing schedule. Numerous technologies 

have been used to control the systemic delivery of 

drugs.  

EVALUATION 

Hardness. 

Weight variation. 

Uniformity of thickness. 

Drug content uniformity. 

In- vitro dissolution studies. 

Stability studies 

Evaluation of osmotic tablet Hardness 

The Hardness of the tablets is determined by the 

hardness tester. Which consists of a barrel with a 

compressible springs. The pointer are moving along 

with the gauge in the barrel at which the tablet 

fractures. 

Weight variation 

Ten tablets were selected at random and average 

weight were determined. They individual tablets 

was weighted and the individual weight was 

compared with an average weight.  

Tablet size and Thickness 

The size and thickness of the tablets was measured 

by using Vernier Calipers scale. 

Drug content analysis 

Five tablets weighted and crushed in a mortar then 

weighed powder contained equivalent to 200mg of 

drug transferred in 100ml of phosphate buffer to 

give a concentration of 100μg/ml. Absorbance 

measured at 254nm using UV- visible 

spectrophotometer. 

In vitro dissolution studies 

The dissolution fluid was 800ml 0.1N HCL for first 

2hrs then replaced with phosphate buffer pH 6.8 at a 

speed of 60rpm and a temperature of 38ºC was used 

in each test. The dissolution experiments was 

conducted in triplicate. For all tests 5ml samples of 

the test medium were collected at set intervals (1, 2, 

4, 6, 8, 10, 12hrs) and was replaced with equal 

volume of phosphate buffer pH 6.8. The samples 

were analyzed at 254nm using a UV 

spectrophotometer. 

In vitro drug release studies 

Apparatus used: USP II dissolution test apparatus 

Dissolution medium volume: 800ml 

Volume temperature: 37o±0.5ºC 

Speed of basket paddle: 60rpm 

Sampling intervals: (1, 2, 3, 4, 6, 8, 10 and 12 hrs) 

Sample withdrawn: 5ml 

Absorbance measured: 254nm 
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Kinetic Analysis of Dissolution Data 

Higuchi (1963) described the release of drugs from 

insoluble matrix as a square root of time dependent 

process based on Fickian diffusion Eq. (3). The 

Hixson-Crowell cube root law Eq. (4) describes the 

release from systems where there is a change in 

surface area and diameter of particles or tablets 

(Hixson and Crowell, 1931). 

C = K0 t                         (3) 

Where, K0 is zero-order rate constant was 

expressed in units of concentration/time and t is the 

time. 
Q = KHt1/2 (4) 

The following plots was made using the in-vitro 

drug release data 

Cumulative % drug release vs. time (Zero order 

kinetic model); 

Log cumulative of % drug remaining vs. time (First 

order kinetic model); Cumulative % drug release vs. 

square root of time (Higuchi model); 

Mechanism of drug release 

A simple relationship in which described drug 

release from a polymeric system Eq. (5). To find 

out that the mechanism of drug release, first 70% 

drug release data was fitted in Korsmeyer–Peppas 

model. 

Mt / M∞ = Ktn   (5) 

where Mt / M∞ is fraction of drug released at time t, 

K is the release rate constant incorporating 

structural and geometric characteristics of the tablet, 

and n is the release exponent.  

RESULTS AND DISCUSSION 

Evaluation of tablets hardness 

The prepared tablets in all this formulations was 

possessed by good mechanical strength with 

sufficient hardness in the range of 6.9 to 7.5kg/sq 

cm. 

Friability 

Friability values below 1% were an indication of 

good mechanical resistance of the tablets.  

Weight Variation 

The tablets from each formulation passed weight 

variation test, as the % weight variation was within 

the pharmacopoeial limits of ±5% of the weight. 

The weight variation in all the eight formulations 

was found to be 398 to 402mg, which was in 

pharmacopoeial limits of ±5% of the average 

weight. 

Drug Content 

The percentage drug content of all the tablets was 

found to be around 99 % of acyclovir which was 

within the acceptable limits. 

It is evident that after coating with semi permeable 

membrane of Cellulose acetate, the increase in 

concentration of osmogen NaCl leads to increase in 

drug release from the tablet due to the osmotic 

effect. Above the all formulations F7 were 

optimized based on maximum drug release. 

 

 

 

 

Table No.1: Diffusion exponent and solute release mechanism for cylindrical shape 

S.No Diffusion exponent (n) Overall solute diffusion mechanism 

1 0.45 Fickian diffusion 

2 0.45 < n < 0.89 Anomalous (non-Fickian) diffusion 

3 0.89 Case-II transport 

4 n > 0.89 Super case-II transport 

Table No.2: Dissolution data for core tablet 

S.No Time in min F1 F2 F3 F4 F5 F6 F7 F8 

1 0 0 0 0 0 0 0 0 0 

2 5 2.5 1.8 6.3 5.8 9.4 1.2 1.6 1.4 

3 10 10 6.9 11.4 10.9 16.8 6.8 5.2 6.4 

4 15 16 12 19.8 18.3 22 12.3 11.8 12.4 

5 30 20 19 26.3 24.8 29.8 19.9 16.3 14.9 

6 45 28 24 32.8 32.4 36.9 24.8 22 19 

7 60 35 30 40 38 42 36 24 20 
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Table No.3: Dissolution studies for osmotic tablets 

S.No 
Time in 

hrs 
F1 F2 F3 F4 F5 F6 F7 F8 

1 1 10.6 11.6 7.2 30.6 29.7 6.3 5.7 5.0 

2 2 39.8 40.7 17.1 49.9 48.2 15.4 11.9 10.6 

3 4 70.3 68.2 29.2 60.2 59.3 26.1 20.2 21.4 

4 6 100.1 99.1 50.8 90.1 70.8 40.6 30.5 29.7 

5 8 - - 73.7 100.1 89.6 61.1 48.9 50.2 

6 10 - - 88.22 - 100.3 73.1 52.2 64.8 

7 12 - - 99.26 - - 89.92 62.1 76.1 

8 16 - - - - - 99.5 70.8 81.2 

9 20 - - - - - - 88.1 89.9 

10 24 - - - - - - 100.1 95.9 

 

KINETIC STUDIES FOR OPTIMIZED FORMULATION (F7) 

Table No.4: Release kinetics for the optimized formulation F7 

S.No 
 Zero First Higuchi Peppas 

 % CDR Vs T Log % Remain Vs T %CDR Vs √T Log C Vs Log T 

1 Slope 4.19896522 - 0.066232764 21.8593371 1.156798697 

2 Intercept 5.273325668 2.1811698 - 14.40868403 0.520660117 

3 Correlation 0.988774605 - 0.900228846 0.978681504 0.941000913 

4 R2 0.97767522 0.810411974 0.957817487 0.885482718 

 

 
Figure No.1: Dissolution graph for core tablets 

 
Figure No.2: Dissolution graph for osmotic tablets 
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Figure No.3: Zero order plot for optimized formulation 

 
Figure No.4: First order plot for optimized formulation 

 
Figure No.5: Higuchi plot for optimized formulation 

 
Figure No.6: Peppasplot for optimized formulation 
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CONCLUSION 

The following conclusion could be drawn from the 

research work carried out from the project: 

Osmotic tablets for acyclovir could be successfully 

prepared with different osmogens in different 

concentration and could be coated with semi-

permeable polymer like cellulose acetate for the 

release of the drug. 

In vitro release studies were carried out for all 

formulations to quantify percentage cumulative 

release of drug. Based on the drug release profile 

suitable formulation was selected. The Formulation 

no-7containing drug and NaCl with 1% has shown 

100.1% of drug release in 24 Hrs and the drug 

release followed in zero order kinetics. 

Formulations of core tablets shown increased drug 

release rate with an increase in osmogen 

concentration. 
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