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Abstract 

The present work describes a study on “Formulation and Evaluation studies of Acyclovir topical gels for 

Antiviral activity”. Acyclovir is a broad spectrum antiviral agent against Herpes Simplex Virus and 

Varicella Zoster Virus. The gel was prepared using 1%Carbopol-934 has maximum drug content (101.72%) 

than the others. The pH of the formulations ranged from 6.8 to 7.2 and viscosity is from 36,000 to 

51,000cps. The formulation B2, C3 and D2 also have significant percentage release and on addition of DMSO 

as a permeation enhancer the drug release from gel formulation was improved. Hence based on the above 

results, out of 13 formulations A2 was chosen as the best formulation. Stability studies were carried out by 

placing the gels in collapsible tube at 4- 50c, Room temperature and 37±50C for 3 months and also analyzed 

for various physical and chemical parameters. The result indicates that the prepared gel was both stable 

physically and chemically at all storage conditions. From the skin irritation test it was observed that the 

formulation A2 was found to be safer for topical use. 
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INTRODUCTION  

GELS AS TOPICAL APPLICATION 

Gels are “Semisolid system in which liquid phase 

constrained within three dimensional polymeric 

matrix in which a high degree of physical or 

chemical cross liking has been introduced”. This 

network limits fluid flow by entrapment and 

immobilization of solvent molecules. 

This network structure is also responsible for a gel 

resistance to deformation and clear as water in 

appearance and visually aesthetically pleasing as in 

gelatin deserts, their clarity ranges from clear to 

whitish translucent. 

 

Preservatives may be incorporated into the gels 

especially for those prepared from natural sources. 

Appropriate preservatives depending upon the use 

and the gelling agent include the parabens (0.2%), 

benzoic acid (0.2%) and chlorcresol (0.1%). 

The gels, are being used more frequently in 

therapeutic and cosmetic because of several 

properties such as 

Semisolid state 

High degree of clarity 

Ease of application 

Ease of removal and use. 

The gels provide a faster release of drug substances, 

independent of water solubility of the drug. 

 

GEL CHARACTERISTICS 

Ideally, gelling agents should be inert, safe and non-

reactive to other formulation components. The 

gelling agent should provide a reasonable solid like 

nature during storage that can be broken easily when 

subjected to the shear forces generated by squeezing 
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a tube or during topical application. The gel should 

exhibit little viscosity change under the temperature 

variations of normal use and storage. The gel 

characteristics should match the intended use. A 

topical gel should not be tacky. 

FORMULATION CONSIDERATIONS 

In the formulation of gel, the efficiency is often 

dependent on the composition of the vehicle. The 

ability of a drug in gel formulation to penetrate the 

skin and exert its effect depends on two consecutive 

physical events. The drug must first diffuse out of 

the vehicle to the skin surface and then, it must 

penetrate the natural barrier to enter into the site of 

action. Many so called ‘Vehicle effects’ reported in 

the literature are the consequences of these two 

diffusional processes. These two processes are 

intimately related and are dependent upon physico - 

chemical properties of the drug, vehicle and the 

barrier. 

FORMATION OF GEL 

All polymer solutions are prone to settling to gels 

because the solute consists of long flexible chains of 

molecular thickness that find to become entangled, 

attract each other by secondary valence force. Cross 

linking of dissolved polymer molecule also causes 

their solutions to gel. 

 

Gel often contract on standing and some of the 

interstitial liquid is squeezed out. This phenomenon 

called syneresis is due to crystallization or the 

formation of additional contact points between 

polymer segments on aging. 

Pharmaceutical gels are random coil networks and 

hence further discussion or random coiled will be 

worthwhile. Random coil relation mechanisms are 

rooted in the polymer-polymer and polymer-solvent 

interactions with a given polymer the gel network 

increases in strength with increase in polymer 

concentration this result in a reduction of 

interparticle distances which subsequently leads to 

chain entanglement and further development of 

cross links. Continual addition of polymer 

strengthens the gel network and results in increased 

resistance and viscoelasticity. 

Although the gel network is basically formed 

through polymeric interactions, the nature of the 

polymer-solvent affinity, actually determines the 

integrity of the gel. Classical theory is distinguished 

between three categories of solvents. 

Free solvents that is very mobile 

Solvent bound as a salvation layer usually through 

hydrogen bonding 

Solvent entrapped within the network structure. 

The ratio of the three solvent types in a given gel, 

are dependent on the polymer concentration and the 

solvent affinity for the polymer. Solvent affinity 

governs the extension of this random coil. The 

greater the solvent affinities the more coil expand 

and entangles with adjacent coils to form cross-

links. 

In a good solvent, solvent molecules interpenetrate 

the polymer chains and the salvation layer is 

enhanced, which facilitates random expansion and 

network formation. In a poor solvent, the polymer 

chain contract to minimize solvent contact reducing 

the effective number of cross-links and weakens the 

gel network structure. 

Gelation theory can be readily applied when 

formulating gel products and some of the desirable 

attributes of gel formulations are in the following 

order. For optimum consumer appeal the gel should 

have good optical clarity and sparkling appearance. 

To preserve product integrity, the gel should 

maintain its viscosity at all temperatures. 

 

MATERIAL AND METHODS- 

S.NO Materials Source 

1 Acyclovir Microlabs, Hosur 

2 Carbopol-934 Kemphasol, Mumbai 

3 Carbopol-940 Kemphasol, Mumbai 

4 
Hydroxy propyl 

methyl cellulose 

HIMEDIA LBS, 

Mumbai 

5 
Carboxy methyl 

cellulose- sodium 
Kemphasol, Mumbai 

6 Propyl paraben 
NATIONAL 

CHEMICALS 

7 Methyl paraben 
NATIONAL 

CHEMICALS 

8 Dimethyl sulfoxide 
SUVIDHINATH 

LABS, BARODA 

9 Triethanolamine 
REACHEM LABS, 

CHENNAI 

10 
0.1M Hydrochloric 

acid 
-------- 

11 Cellophane membrane -------- 
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Preparation of 0.1M Hydrochloric acid 

Solution of 0.1M Hydrochloric acid was prepared by 

diluting 8.5 ml of Hydrochloric acid to 1000ml with 

water. 

FORMULATION OF GELS 

Acyclovir gels were formulated using different 

polymers like Carbopol 934, Carbopol 940, 

Hydroxy propyl methyl cellulose and Sodium 

Carboxy methyl cellulose. Different concentrations 

of polymer were used in the formulation of gels. The 

concentrations chose varied with the polymer used. 

After initial trials, the concentrations that gave 

products of good consistency were selected for the 

formulation. The concentration of drug taken in all 

the formulation remained constant. 

Table 11 to 14 gives the different concentrations of 

polymers used in the formulation. 

 

Preparation of Carbopol- 934 gels 

Ingredients Formula for 100gms 

 A1(gms) A2(gms) A3(gms) 

Acyclovir 1.0 1.0 1.0 

Carbopol-934 0.5 1.0 1.5 

Triethanolamine 0.5 0.5 0.5 

Purified water 98 97.5 97 

Methyl paraben 0.002 0.002 0.002 

 

Preparation of Carbopol- 940 gels 

Ingredients Formula for 100gms 

 B1(gms) B2(gms) B3(gms) 

Acyclovir 1.0 1.0 1.0 

Carbopol-940 0.5 1.0 1.5 

Triethanolamine 0.5 0.5 0.5 

Purified water 98 97.5 97 

Methyl paraben 0.002 0.002 0.002 

Preparation of Hydroxy propyl methyl cellulose gels 

Ingredients Formula for 100gms 

 C1(gms) C2(gms) C3(gms) C4(gms) 

Acyclovir 1.0 1.0 1.0 1.0 

HPMC 1.0 1.5 3.0 4.0 

Purified water 98 97.5 96 95 

Methyl paraben 0.002 0.002 0.002 0.002 

Preparation of Sodium Carboxy methyl cellulose 

gels- 

Ingredients 
Formula for 100gms 

D1(gms) D2(gms) D3(gms) 

Acyclovir 1.0 1.0 1.0 

Sodiumn carboxy methyl Cellulose 2.0 3.0 4.0 

Purified water 97 96 95 

Methyl paraben 0.002 0.002 0.002 

 

EVALUATION OF GELS 

The prepared gels were proposed to be evaluated for 

Drug content, pH, Viscosity, Extrudability, 

Spreadability, In vitro release characteristic and the 

selected gel formulation subjected for Stability and 

In-vivo study by using Albino Rabbits. 

 

Standard curve of Acyclovir 

100 mg of accurately weighed Acyclovir was 

dissolved in little amount of 0.1M hydrochloric acid 

and made up to required volume 100 ml with 0.1M 

hydrochloric acid. So that each ml of stock solution 

required concentration of 5, 10, 15, 20, 25, 30, 35 

and 40 µg/ml was made up with 0.1M hydrochloric 

acid. The absorbance of the dilute sample was 

measured spectrophotometrically at 255nm using 

0.1M hydrochloric acid in UV- spectrophotometer. 

The standard plot was made with concentration (µg 

/ml) on X axis and Absorbance on Y axis. 

 

Table : Standard curve of Acyclovir 

S.No 
Concentration 

(µg/ml) 

Absorbance at 

255nm 

1 5 0.399 

2 10 0.647 

3 15 0.896 

4 20 1.119 

5 25 1.347 

6 30 1.513 

7 35 1.726 

8 40 1.947 

Average of three readings 

 
r=0.9932 a=0.1366 b=0.0486 
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1gm of Acyclovir gel was dissolved in sufficient 

quantity of 0.1M hydrochloric acid to get the clear 

solution, volume was made up to 100ml with 0.1M 

hydrochloric acid. 1ml of the solution was diluted to 

10ml with 0.1M hydrochloric acid solution. 

Absorbance was measured at 255nm using UV 

spectrophotometer. 

 

The amount of Acyclovir was determined from the 

standard calibration curve and the percentage drug 

content in different formulations was calculated. 

Results were tabulated as follows 

Formulation 
Drug content 

(mg) 

Drug content 

(%) 

A2 10.172 101.72 

B2 9.81 98.1 

C3 9.78 97.8 

D2 9.69 96.9 

Average of three readings 

 

Determination of viscosity 

Viscosities of the gels were determined by using 

Brookfield Viscometer (model- RVTP).Spindle 

type, RV-7 at 20 rpm. 100gm of the gel was taken in 

a beaker and the spindle was dipped in it and rotated 

for about 5 minutes and then reading was taken. The 

results were shown in Table 

Formulation Viscosity in cps 

A2 43,000 

B2 41,000 

C3 36,000 

D2 51,000 

 

Average of three readings 

Extrudability 

It is useful empirical test to measure the force 

required to extrude the material from the tube. The 

formulations were filled in a collapsible metal tubes 

with a nasal tip of 5mm opening tube extrudability 

was then determined by measuring  the amount of 

gel, extruded the tip when a pressure was applied on 

tube gel. The extrudability of the formulation was 

checked and the results were tabulated. 

Formulation Extrudability 

A2 +++ 

B2 +++ 

C3 + 

D2 ++ 

+++Excellent, ++Good, +Not satisfactory 

Determination of spreadability 

One of the criteria for a gel meet ideal quality is that 

it should possess good spreadability. About 1 gm of 

gel formulation was weighed and kept at the center 

of the glass plate of standard dimensions (10x10cm) 

and another glass plate placed over it carefully, that 

the gel was sandwiched between the two slides. 2 kg 

weight was placed at the center of the plate (avoid 

sliding of the plate). The diameter of the gel in cms, 

after 30 minutes was measured and the results were 

tabulated in Table 20 

Formulation 
Time taken 

(minutes) 
Spreadability (cm) 

A2 30 8.0 

B2 30 7.8 

C3 30 7.4 

D2 30 7.7 

Average of three readings 

In vitro Drug release pattern of Acyclovir gels 

1 gm of Acyclovir gel was taken in this 

compartment and placed in a beaker containing 

200ml of 0.1M Hydrochloric acid stirring at 

moderate speed, maintaing the temperature at 

37±10C. Periodically 5ml of samples were 

withdrawn and after each withdrawal using 0.1M 

Hydrochloric acid was replaced into the diffusion 

medium to maintain the sink condition through out 

the experimentation. Then the samples were assayed 

by spectrophotometrically at 255nm in UV-

Spectrophotometer using 0.1M Hydrochloric acid as 

blank. 

Drug release profile of Formulation A2 (1% 

Carbopol-934) 

Time 

(minute

s) 

Absorban

ce at 

255nm 

Concentrati

on (µg/ml) 

Amount 

of drug 

release(m

g) 

Percenta

ge drug 

release* 

30 0.205 1.407 0.281 2.81 

60 0.461 6.674 1.334 13.34 

90 0.592 9.370 1.874 18.74 

120 0.705 11.695 2.339 23.39 

150 0.747 12.559 2.511 25.11 

180 0.763 12.880 2.577 25.77 

210 0.884 15.378 3.075 30.75 

240 1.074 19.286 3.857 38.57 

270 1.143 20.707 4.141 41.41 

300 1.237 22.641 4.528 45.28 

360 1.516 28.382 5.672 56.72 
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420 1.610 30.316 6.063 60.63 

480 1.714 32.456 6.491 64.91 

 

 

Time 

(minute

s) 

Absorban

ce at 

255nm 

Concentr

ation 

(µg/ml) 

Amount 

of drug 

release 

(mg) 

Percenta

ge drug 

release* 

30 0.186 1.016 0.203 2.03 

60 0.365 4.699 0.934 9.34 

90 0.481 7.086 1.417 14.17 

120 0.520 7.888 1.577 15.77 

150 0.617 9.884 1.976 19.76 

180 0.676 11.098 2.219 22.19 

210 0.747 12.559 2.511 25.11 

240 0.843 14.534 2.906 29.06 

270 0.906 15.831 3.166 31.66 

300 0.963 17.004 3.400 34.00 

360 1.184 21.551 4.310 43.10 

420 1.243 22.765 4.553 45.53 

480 1.394 25.872 5.147 51.47 

Drug release profile of Formulation B2 (1% 

Carbopol-940)     

       

Drug release profile of Formulation C3 (3% 

Hydroxypropyl methyl cellulose) 

 

Time 

(minute

s) 

 

Absorban

ce at 

255nm 

 

Concentrati

on (µg/ml) 

Amou

nt of 

drug 

release 

(mg) 

Percent

age drug 

release* 

30 0.162 0.522 0.104 1.04 

60 0.312 3.609 0.721 7.21 

90 0.396 5.337 1.067 10.67 

120 0.443 6.304 1.260 12.60 

150 0.503 7.539 1.507 15.07 

180 0.532 8.135 1.627 16.27 

210 0.598 9.493 1.898 18.98 

240 0.687 11.325 2.265 22.65 

270 0.763 12.883 2.577 25.77 

300 0/846 14.596 2.919 29.19 

360 0.904 15.790 3.158 31.58 

420 1.116 20.152 4.030 40.30 

480 1.207 22.024 4.404 44.04 

 

Drug release profile of Formulation D2 (3% 

Sodium Carboxy methyl cellulose) 

Time 

(minute

s) 

Absorban

ce at 

255nm 

Concentrati

on (µg/ml) 

Amou

nt of 

drug 

release 

(mg) 

Percent

age drug 

release* 

30 0.136 ------ ------ ------ 

60 0.269 2.724 0.544 5.44 

90 0.313 3.629 0.725 7.25 

120 0.361 4.617 0.923 9.23 

150 0.414 5.707 1.141 11.41 

180 0.474 6.942 1.388 13.88 

210 0.543 8.362 1.672 16.72 

240 0.613 9.802 1.960 19.60 

270 0.686 11.304 2.260 22.60 

300 0.734 12.292 2.458 24.58 

360 0.816 13.979 2.795 27.95 

420 0.903 15.769 3.153 31.53 

480 0.976 17.271 3.454 34.54 

 
Time 

(Mins) 

Gel Formulations Gel Formulations with 

DMSO 

A2 B2 C3 D2 A2 B2 C3 D2 

30 2.81 2.03 1.04 ----- 4.50 3.18 2.65 2.36 

60 13.34 9.34 7.21 5.44 15.53 10.75 10.67 6.88 

90 18.74 14.17 10.67 7.25 20.96 16.64 13.88 10.67 

120 23.39 15.77 12.60 9.23 25.69 20.46 15.90 13.47 

150 25.11 19.76 15.07 11.41 27.46 23.30 19.64 14.83 

180 25.77 22.19 16.27 13.88 28.24 24.04 22.85 18.37 

210 30.75 25.11 18.98 16.72 33.34 31.86 25.07 19.56 

240 38.57 29.06 22.65 19.60 41.33 34.87 27.95 23.10 

270 41.41 31.66 25.77 22.60 46.88 38.53 32.73 25.69 

300 45.28 34.00 29.19 24.58 52.22 40.63 35.65 29.93 

360 56.72 43.10 31.58 27.95 62.32 49.64 39.81 32.97 

420 60.63 45.53 40.30 31.53 68.37 54.50 46.68 37.25 

480 64.91 51.47 44.04 34.54 72.85 60.42 51.74 42.23 

Compare the percentage release of Acyclovir 

from gel formulations with and without Dimethyl 

sulfoxide (DMSO). 

 

In vitro release profile of Acyclovir from 1% 

Carbopol – 934 gel 
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Stability studies of the selected gel formulation  

The assessment procedure for the stability of a 

pharmaceutical product lies in the capability of a 

formulation to retain its physical, chemical and 

therapeutic specifications. A general methodology 

for predicting the stability is accelerated stability 

analysis in which the materials are subjected to 

elevated temperatures. This does not hold good for 

gels, as they melt at higher temperature conditions. 

Thus the most commonly applied temperatures are 

refrigeration (4-50C), room temperature (25-300C) 

and 37±50C. Then the samples were checked at the 

regular intervals of 1, 2 and 3 months. Different 

parameters considered for analysis are shown below. 

Physical parameters, Visual Appearance, pH, 

Viscosity, Extrudability, Phase separation, Leakage, 

Nature 

CHEMICAL PARAMETER- 

Drug content analysis of active ingredients 

The gel formulation was stored for a period of three 

months. Samples were withdrawn at monthly 

intervals for a period of three months and assessed 

for the drug content. At the end of third month they 

were evaluated for physical parameter and integrity 

of the product.  

Physical evaluation of gels 

The physical parameters considered for the 

evaluation were Visual appearance, Nature of the 

product, pH, Viscosity, Leak, Phase separation and 

Extrudability. 

Chemical evaluation 

The drug content of the formulation was estimated 

by withdrawing samples from different corners of 

the tube. The samples were mixed together and 1gm 

was taken for the assay. The estimation of drug 

content was carried out as per the procedure. 

 

Parameters 
Room 

Temperature 
37±50C 4-50C 

Visual 

appearance 

Initial Final 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

Transparent 

pH 

Initial Final 
6.9 & 7.1 6.9 & 7.0 6.9& 6.9 

Viscosity (cps) 

Initial Final 

43,000 

43,000 

43,000 

43,500 

43,000 

43,000 

Extrudability 

Initial Final 
+++ 

+++ 

+++ 

+++ 

+++ 

+++ 

Phase Not found Not found Not found 

separation 

Leakage Not found Not found Not found 

Nature 

Initial Final 

Smooth 

Smooth 

Smooth 

Smooth 

Smooth 

Smooth 

Physical evaluation of formulation A2 (1% 

Carbopol-934) 

Chemical evaluation 

The drug content of the formulation was estimated 

over a period of 3 months. The results were 

tabulated as follows. 

Drug content of formulation A2 (1% Carbopol-934) 

Storage 

condition 

Withdrawal period 

(monthly) 

0 1 2 3 

4-50C 101.72 101.54 100.04 99.36 

Room 

Temperature 
101.72 100.86 99.48 98.93 

37±50C 101.72 100.55 99.08 98.24 

 Each reading represents the average of three 

determinations 

Skin irritation test 

The primary skin irritation test was performed on 

healthy albino rabbits, weighing between 2.0-3.5 kg. 

The gel formulation film was prepared and used as 

test patches, while adhesive tape (USP) was used as 

control. The test was conducted on unbraided skin of 

the rabbits. The control and test patches were placed 

on the left and right dorsal surfaces of the rabbits 

respectively. The patches were removed after 24 

hours with the help of alcohol swab and the skin was 

examined for erythema and edema, and its shown in 

figure . 
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Initial skin appearance for irritation test 

Skin appearance after 24 hrs for irritation test 

 
 

In vivo studies of the selected gel formulation 

Selection of Animal model 

Rabbits were chosen as an animal model for the In 

vivo evaluation because rabbits had the advantage of 

ease of safety handling and experimentation. 

Experiment 

In vivo studies were performed by using Albino 

Rabbits, weighing from 1.5 to 2.0 kg selected for 

this study and they were fed with vegetables and 

water. The animals were divided into two groups, 

each group containing six animals. 

The groups under treatment were designed as 

follows, 

Group - I: Marketed ACIVIR Cream as Standard 

Group - II: Selected gel formulation as Test. 

The standard and test sample were administered at 

the unbraided area of the skin. After administration, 

exactly 1 ml of blood samples were collected from 

the marginal ear veins of rabbits using sterile 

butterfly needles and syringes at one hour intervals 

from zero hour to a period of two biological half 

lives of the drug and then transferred into sterile 

vials containing 1ml of sterile anticoagulant solution 

(10 mg of sodium citrate in 100 ml of sterile water). 

Then the plasma was separated from the blood by 

centrifugation at 3000rpm in Remi centrifuge for 10 

minutes and then supernatant plasma was collected. 

The plasma was transferred to screw capped vials 

and kept in the refrigerator till the samples were 

analyzed. 

 

Determination of plasma drug concentration 

The plasma levels of drug were determined by 

Shimadzu UV- Spectrophotometer. The each sample 

was diluted with equal quantity of distilled water. 

Then the prepared solutions were analyzed by UV-

Spectrophotometer at 255nm by using distilled 

water as blank. The absorbances of drug were 

enlighted in Table. From the absorbance the drug 

concentration in blood samples at different time 

intervals both standard and test group animals were 

calculated from the standard graph and the results 

are given in the Table. 

Pharmacokinetic parameters 

From all the above data obtained, Area Under Curve 

(AUC) was plotted in graph taking Time (in hours) 

on X-axis and plasma drug concentration (µg/ml) in 

Y- axis. The AUC was determined by using 

Trapezoidal rule. 

AUC =( 1/2)(C1+C2)(t2-t1)+(1/2) (C2+C3)(t3-

t2)+………+(1/2) (Cn-1+Cn)(tn- tn- 1) 

Where, C = Drug concentration t = Time 

Elimination rate constant (Ke) 

It is calculated by the following equation Ke = 

0.693/t/2 

Elimination half life (t/2) 

The (t/2) values were obtained by the extrapolation 

of Time Vs plasma concentration curve’ 

Peak plasma concentration (Cmax) 

Cmax was obtained from the Time Vs Plasma 

concentration curve. 

tmax 

tmax was obtained from the Time Vs Plasma 

concentration curve. 

Relative Bioavailability 

The relative bioavailability of drug was determined 

by using the following formula Relative 

Bioavailability = Area Under Curve for Test 

Area Under Curve for standard 

 

Absorption rate constant (Ka) 

The (Ka) values were obtained by the extrapolation 

of Time Vs log concentration in semilogrthmic 

curve by Residual (or) Feathering method. 

 

The above all pharmacokinetic parameters were 

shown in Table. 
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Time 

(hours) 

Absorbance at 

255nm 

Concentration

* (µg/ml) 

AUC 

(µg hr/ml) 

0 0 0 2.154 

1 0.346 4.308 10.666 

2 0.964 17.024 19.493 

3 1.204 21.962 17.970 

4 0.816 13.979 10.851 

5 0.512 7.724 7.322 

6 0.473 6.921 ----- 

 

Plasma drug concentration at different time 

intervals for Standard (ACIVIR cream) 

Time 

(hours) 

Absorbance         

at 255nm 

Concentration 

(µg/ml) 

AUC 

(µg hr/ml) 

0 0 0  

1 0.494 7.353 3.676 

2 1.074 19.288 13.320 

3 1.319 24.329 21.778 

4 1.102 19.864 22.096 

5 0.974 17.230 18.547 

6 0.721 12.024 14.627 

 

Plasma drug concentration at different time 

intervals for Test-A2 (1%Carbopol gel 

formulation) 

S.No Pharmacokinetic 

Parameters 

Units Standard Test 

1 AUC (µg 

hr/ml) 

98.032 146.322 

2 Relative 

Bioavailability 

------------ --------- 1.492 

3 Cmax (µg/ml) 21.962 24.329 

4 tmax Hours 3 3 

5 Ke (Elimination 

rate constant) 

Hour-1 0.234 0.230 

6 t/2 (Elimination 

half life) 

Hours 2.96 3.01 

7 Ka (Absorption 

rate constant) 

Hour-1 0.621 0.575 

 

 

 

Pharmacokinetic Parameters for Standard 

(ACIVIR Cream) and Test (Acyclovir gel) 

 
 

 

 

Area Under curve (AUC) of Acyclovir for 

Standard (ACIVIR 

cream)

2
5 

2
0 

1
5 

1
0 

5 

0 
0 1 2 3 4 

Time

(hour
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2
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Area Under curve (AUC) of Acyclovir for Test 

(Acyclovir gel) 

 
RESULTS AND DISCUSSION 

Compatibility Study 

With reference to the IR-spectrum, the drug 

Acyclovir was compatible with all the polymers 

namely Carbopol, Hydroxypropyl methyl cellulose 

and Sodium carboxy methyl cellulose were used in 

the gel formulation. 

Formulation of Acyclovir topical gels using 

various gelling agents 

Gel formulations of acyclovir were prepared using 

different polymers namely Carbopol-934, Carbopol-

940, Hydroxypropyl methyl cellulose and Sodium 

carboxy methyl cellulose as per the procedure. 

Carbopol-934 as a gelling agent 

Formulations with formula A1 (0.5%Carbopol-934), 

A2 (1.0%Carbopol-934) and A3 (1.5%Carbopol-934) 

were prepared. A1 showed low consistency and A3 

showed very high viscosity. The gel formulation A2 

(1.0% carbopol-934) exhibited desired consistency. 

Carbopol-940 as a gelling agent 

Formulations with formula B1 (0.5%Carbopol-940), 

B2 (1.0%Carbopol-940) and B3 (1.5%Carbopol-940) 

were prepared. B1 showed low consistency and B3 

showed very high viscosity. The gel formulation B2 

(1.0% carbopol-940) exhibited desired consistency. 
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Hydroxypropyl methyl cellulose as a gelling 

agent 

Formulations with formula C1 (1.0%HPMC), C2 

(1.5%HPMC), C3 (3.0%HPMC) and C4 

(4.0%HPMC) were prepared. C1 and C2 showed low 

consistency and C4 was highly viscous. The 

formulation C3 (3.0%HPMC) exhibited desired 

consistency. 

Sodium Carboxy methyl cellulose as a gelling 

agent 

Formulations with formula D1 (2.0%SodiumCMC), 

D2 (3.0%SodiumCMC) and D3 (4.0% SodiumCMC) 

were prepared. D1 showed low consistency and D3 

showed very high viscosity. The gel formulation D2 

(3.0%SodiumCMC) exhibited desired consistency. 

Evaluation of Acyclovir gels 

All the optimized gel formulations were subjected to 

evaluation studies 

 

Estimation of drug content 

The amount and percentage of drug present in gel 

formulation using different polymers were estimated 

as per the procedure. The prepared gel using 1% 

carbopol- 934(A2) showed maximum drug content 

(101.72%) compared to other formulations, The 

results were shown in the Table. 

pH Measurements 

The pH measurements of all the gel formulations 

were carried out by using digital pH meter. The pH 

of the formulations were ranged from 6.8 to 7.2 and 

the results were shown in Table. 

Determination of viscosity 

The viscosity of the gels were determined using 

Brookfield Viscometer. The viscosity of the 

formulations were ranged from 36,000 to 51,000cps 

and the results were shown in Table. 

Extrudability 

The extrudability of the gel formulations were 

checked as per the procedure. Extrudability of 

carbopol and HPMC gels were excellent than 

sodiumCMC gel and the results were shown in 

Table 19. 

Determination of Spreadability 

The spreadability of gels was determined as per the 

procedure. From spreadability data is observed that 

the formulation with 1.0% carbopol-934 showed 

maximum (8cm), where as the formulations with 

1%carbopol-940, 3%, HPMC and SodiumCMC 3% 

were showed significant spreadability. The results 

were tabulated in Table 20 

In vitro drug release of gel formulations 

In vitro drug release of gel formulations were carried 

out as per the procedure. The percentage release of 

drug from different gel formulations at the end of 

8hrs was determined. 

1.0 % carbopol-934 shows maximum release 

(64.91%). The addition of DMSO as permeation 

enhancer improves the drug release from gel 

formulation. 

1.0% carbopol-940 also showed a similar release 

pattern, but the release was lesser (51.47%). The 

addition of DMSO as permeation enhancer improves 

the drug release from gel formulation. 

In case of HPMC and SodiumCMC gels the release 

was much lesser than carbopol gels. The addition of 

DMSO as permeation enhancer drug release was 

improved. 

Based on the drug release A2 (1.0 % carbopol-934) 

was the best formulation and the percentage release 

was found to be 64.91% . So, stability and In vivo 

studies were carried out for A2 formulation. 

The percentage release of drug from different gel 

formulations was shown in Table 21 - 29 and Figure 

16 -25. 

Stability studies for the formulation A2 (1.0 % 

carbopol-934) 

Stability study for the best formulation was done as 

per the procedure. The gel was both physically and 

chemically stable at 4-50c, Room temperature and 

37±50c. The results were tabulated in Table 30 & 31. 

Skin irritation test 

Skin irritation test was carried out as per the 

procedure, there was no erythema and edema and 

any kind of reaction. Thus the gel was found to be 

safer for topical use. The observations were shown 

in the figure 26 & 27. 

In vivo studies for the selected gel formulation 

In vivo studies were carried out as per procedure. 

The blood samples were drawn at different time 

intervals for Standard and Test group of animals 

were analyzed for the absorbance at 255nm in UV-

Spectrophotometer. The absorbance values were 

interpreted with standard curve the plasma drug 

concentration and the pharmacokinetic parameters 

were determined. 

The bioavailability of Acyclovir in Test and 

Standard were estimated by the measurement of 

Area Under Curve (AUC) and the relative 

bioavailability was estimated. The bioavailability of 

the drug in Test was more than the Standard. 
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The tmax was 3hours for both Test and Standard and 

(peak plasma concentration) Cmax was found to be 

24.329 and 21.962 respectively. The elimination rate 

constant (Ke) for Standard and Test was found to be 

0.230 and 0.234 hour-1. 

The elimination half life (t/2) for Standard and Test 

was found to be 3.01 and 2.96hours. The absorption 

rate constant (Ka) was determined by Residual 

method was found to be 0.575 and 0.621hour-1 for 

Test and Standard respectively. The  results were 

shown in Table 32 – 34. 

 

SUMMARY AND CONCLUSION- 

The present work describes a study on “Formulation 

and Evaluation studies of Acyclovir topical gels for 

Antiviral activity” 

Acyclovir is a broad spectrum antiviral agent against 

Herpes Simplex Virus and Varicella Zoster Virus, 

which is specific to viral-infected cells with low 

toxicity and which is less toxic than earlier 

generation of antiviral agents and as such represents 

a major therapeutic advance. This drug was selected 

for the study because it has good percutaneous 

absorption and appears to be more active as antiviral 

activity and is well tolerated. The polymers namely 

Carbopol-934, Carbopol-940, Hydroxypropyl 

methyl cellulose and Sodium carboxy methyl 

cellulose were used for formulation of gels and 

studied for their drug release from the gel 

formulations. 

It is evidence from the IR spectrum that all the 

polymers used in the gel formulations were 

compatible with the drug Acyclovir. 

Different formulations of Acyclovir were prepared 

by using Carbopol-934, Carbopol-940, 

Hydroxypropyl methyl cellulose and Sodium 

carboxy methyl cellulose in varying proportions. 

Carbopol gels were transparent, non-greasy and 

smooth on application. SodiumCMC and HPMC 

gels were opaque, non-greasy and sticking on 

application. 

The gel was prepared using 1%Carbopol-934 has 

maximum drug content (101.72%) than the others. 

The pH of the formulations ranged from 6.8 to 7.2 

and viscosity is from 36,000 to 51,000cps. 

Extrudability of carbopol and HPMC gels were 

excellent than the SodiumCMC gel. 

 

The spreadability data shown that the formulation 

with 1%Carbopol- 934 has the highest value (8cm), 

where as the others have significant values. 

 

In vitro release studies of the formulations were 

carried out across the cellophane membrane using a 

diffusion cell. The release was highest for the 

formulation A2 (1%Carbopol-934) and on the 

addition of DMSO as a permeation enhancer the 

drug release was improved. 

 

The formulation B2, C3 and D2 also have significant 

percentage release and on addition of DMSO as a 

permeation enhancer the drug release from gel 

formulation was improved. Hence based on the 

above results, out of 13 formulations A2 was chosen 

as the best formulation. 

 

Stability studies were carried out by placing the gels 

in collapsible tube at 4- 50c, Room temperature and 

37±50C for 3 months and also analyzed for various 

physical and chemical parameters. The result 

indicates that the prepared gel was both stable 

physically and chemically at all storage conditions. 

 

From the skin irritation test it was observed that the 

formulation A2 was found to be safer for topical use. 

In vivo studies were carried out by collecting blood 

samples from albino rabbits at regular intervals. The 

plasma drug concentration and pharmacokinetic 

parameters were determined. From the above data it 

was observed that the bioavailability of the drug in 

Test was higher than Standard. 

From this investigation, it was concluded that 

formulation A2 with 1% Carbopol-934 may be the 

best formulation having good in vitro release profile, 

stability and bioavailability. Based on the results 

from the study further utility of the dosage form may 

depend on pharmacokinetic data. Forthcoming 

research work of antiviral activity may contribute in 

the challenging area. 
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