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ABSTRACT 
The present research work was aimed to develop a novel gel for Acitretin (Act) to enhance the drug absorption by the 
topical application, which overcomes the demerits of oral dosage form and conventional gel system of Acitretin (Act). 
The gels were prepared with carbopol 934 as a gelling agent used in six different concentrations. Span 20 and Tween 20 
were included as emulsifying agents in two different concentrations. Liquid paraffin was used as an oil phase, and methyl 
and propyl paraben were included as preservatives. Ethanol was used to dissolve the drug for preparing the aqueous 
phase and Triethanolamine was added at the end of preparation, as quantity sufficient for pH adjustment. All the 
formulated nanogels were screened for the parameters, namely, appearance, pH, viscosity study, Spreadability, swelling 
index, drug content, and in vitro drug release studies. The optimized formulation ActG-4 showed 81.95% of drug release 
up to 8 h, and the particle size analysis reported good size range, and the gel was found to be nonirritant and nontoxic 
which was confirmed by HET CAM test. Acitretin (Act) can be successfully formulated as gel for better-sustained effect 
and can be a suitable alternative approach to the oral dosage forms for the management of Psoriasis.  
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INTRODUCTION  
Topical drug delivery system has been the most appropriate and convenient approach over the past two 
decades [1]. Many conventional semisolid dosage forms such as creams, gels, and lotions found to have 
problems such as sticky in nature, lesser spreading coefficient, and stability issues [2].  
To overcome such issues, a novel, stable topical drug delivery approach can be used to formulate 
successful drug delivery for hydrophobic drugs [3]. In recent years, the concept of gel has gained 
significant interest in the topical drug delivery system[4]. 
Psoriasis is a chronic T-cell mediated autoimmune inflammatory skin disease with relapsing episodes of 
inflammation and hyperkeratosis on the skin. It affects millions of population worldwide, with an equal 
sex distribution [5].The general characteristics psoriasis are sharply demarcated erythematous (red) 
papules and plaques with adherent silvery scales which affect the skin and also other parts of the body 
such as joints, nails, scalp and tendons [6]. Even though it is non-contagious, impacts of psoriasis are 
analogous to those of cancer, heart disease, diabetes, or depression both physically as well as 
psychologically [7]. Review of literature revealed a prevalence rate of 0.1–8% throughout the world for 
psoriasis [8]. Although the genetic basis of psoriasis and crucial malfunctions of the innate and adaptive 
immunity have been emerging as causal factors, therapy is still exclusively symptomatic and a true cure is 
still elusive (9).  Currently, psoriasis is managed and grounded on the information of its symptoms and 
affecting factors. Time of incidence, trigger factors, behaviour of disease indifferent individuals, 
infuriating factors, and effectiveness of the existing drug as well as availability and cost of therapy will 
have role in its management [10]. Among the different types of psoriasis, pustular psoriasis is highly 
inflammatory and recalcitrant type [11]. 
Acitretin (13-cis-trans retinoic acid), the FDA approved systemic retinoid, has been used from the past 
decades and is found to be very effective for severe psoriasis, especially for the pustular type [12]. But the 
use is limited due to its severe systemic toxicity such as teratogenecity. So, it is highly essential to develop 
a topical formulation of Acitretin, which would lower the systemic toxicities associated with the drug by 

http://www.bepls.com
mailto:suryakumarichalakanti@gmail.com


BEPLS Vol  10 [4] March 2021             196 | P a g e            ©2021 AELS, INDIA 

increasing its local availability in the skin [13]. But for formulation scientists, it is a great challenge to 
develop such a formulation due to the unique problems of the drug such as skin irritation, extremely low 
solubility and instability in the presence of air, light and heat [14].  
In order to overcome the limitations of Acitretin as a topical formulation, numerous efforts have been 
made and are still under exploration to develop novel topical vesicular system gels (15).  Are favorable 
and advanced drug delivery systems that can play a vibrant role by addressing these problems associated 
with the selected drugs [16]. The cationically charged, biodegradable and biocompatible chitin based 
nanogel system is a good candidate in these aspects, due to its improved skin penetration, enhanced 
stability and prolonged therapeutic activity [17]. Based on these aspects; we developed carbopol gel 
system of drugs Acitretin for the topical delivery in psoriasis [18] 
 
MATERIAL AND METHODS  
Acitretin (Act) was procured from Remidex Pharma Private Ltd., Bengaluru. Carbopol 934, liquid paraffin, 
span 20, tween 20, methylparaben, propyl paraben, ethanol, and Triethanolamine were purchased from 
HiMedia Laboratories, Mumbai. 
Methodology  
Preparation of Acitretin gel  
The Act gel phase and emulsion phase were prepared separately. First, the gel phase was prepared by 
dispersing the different concentrations of carbopol 934 in distilled water and mixed by a mechanical 
stirrer  [19]. The emulsion phases were prepared by the addition of varying amounts of span 20 in varying 
quantities of liquid paraffin followed by mechanical stirring [20]. The aqueous phase of gel was prepared 
by incorporating tween 20 in distilled water with continuous stirring, then methyl and propyl paraben 
were added in propylene glycol(21), and of Acitretin (0.5 g) was dissolved in ethanol, and both the 
solutions were mixed with water phase of the emulsion [22]. Both the water and oil phases were heated 
at 70–80°C for 20 min. Later, the oily phase was added to the aqueous phase by gentle stirring and 
allowed to cool. Finally, the prepared emulsion was mixed with gel base in a 1:1 ratio by manual stirring 
to get a clear gel of Acitretin. The pH of all the prepared gels was adjusted by drop wise addition of 
Triethanolamine [23].  
A quantity of 100 g of Acitretin was prepared for all the six formulations and the formulation composition 
of aceclofenac lgels is shown in Table 1. 
 

Table 1: Formulation design of Acitretin gels 
Ingredients                                               Formulation code  

Act-1 Act-2 Act-3 Act-4 Act-5 Act-6 
Acitretin(g) 0.5 g 0.5 g 0.5 g 0.5 g 0.5 g 0.5 g 

Carbopol934(%w/w) 0.5% 1% 1.5% 2% 2.5% 3% 
Liquid Paraffin  (ml) 5 ml 5 ml 8 ml 8 ml 10 ml 10 ml 

Span 20(%w/w) 0.2% 0.5% 0.2% 0.5% 0.2% 0.5% 
Tween 20(%w/w) 0.2% 0.5% 0.2% 0.5% 0.2% 0.5% 

Methylparaben(mg) 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 
Propyl paraben(mg) 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 

Ethanol (ml) 5 ml 5 ml 5 ml 5 ml 5 ml 5 ml 
Distilled water(ml) q.s q.s q.s q.s q.s q.s 

Triethanolamine(ml) q.s to adjust 
pH 

 

q.s to adjust 
pH 

q.s to adjust 
pH 

q.s to adjust 
pH 

q.s to adjust 
pH 

q.s to adjust 
Ph 
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Fig: 1 Formulation of Acitretin gels. (Act-1 to Act-6) 

Characterization of Acitretin gels: 
About six formulations i.e. Act gel-1 to-6 were conducted. Gels were evaluated for their appearance, pH, 
viscosity, Spreadability, Extrudability, skin irritation test, percentage drug content, in-vitro diffusion 
studies, in-vitro drug release kinetic study, ex-vivo permeation studies using rat abdominal skin and 
stability studies by using standard procedure. All studies were carried out in triplicate and average values 
were reported [24]. 
Appearance: All the formulated Acitretin Act gels were visually inspected for color, clarity, and 
homogeneity [25] [Table 02]. 
Surface pH  
2.5 gm of gel was accurately weighed and dispersed in 25ml of distilled water. The pH of the dispersion 
was determined by using digital pH meter [26]. The results are shown in [Table 02].  
Viscosity  
Viscosity was determined by using Brookfield viscometer. Viscosity measurements were carried out at 
room temperature (25- 27°C) using a Brookfield viscometer (Model RVTDV II, Brookfield Engineering 
Laboratories, Inc, Stoughton, MA) [27]. The results are shown in [Table02]. 
Homogeneity:  
All developed gels were tested for homogeneity by visual inspection after the gels have been set in the 
container. They were tested for their appearance and presence of any aggregates [28]. The results are 
shown in [Table 03] 
Consistency  
The estimation of consistency of the prepared gels was done by dropping a cone attached to a holding rod 
from a fixed distance of 10cm in other way that it should fall down on the centre of the glass cup was filled 
with the gel [29]. The penetration by the cone was accurately measured from the surface of the gel to the 
tip of the cone inside of the gel. The distance traveled by cone in the period was noted down after 10sec. 
The results are shown in [Table 03] 
Extrudability  
Extrudability test was carried out by using Pfizer hardness tester. 15gm of gel was filled in collapsible 
aluminium tube [30].The plunger was adjusted to hold the tube properly the pressure of 1kg/cm2 was 
applied for 30 sec. The quantity of the gel extruded was weighed. The procedure was repeated at three 
equidistance places of the tube. The test was carried out in triplets. The results are shown in [Table 03]. 
Spreadability   
An ideal topical Act gel should possess a sufficient spreading coefficient when applied or rubbed on the 
skin surface. This was evaluated by placing about 1 g of formulation on a glass slide. Another glass slide of 
the same length was placed above that, and a mass of 500 g was put on the glass slide so that the gel gets 
sandwiched between the two glass slides and spreads at a certain distance the  [31]. Time taken for the 
gel to travel the distance from the place of its position was noted down. Spreadability was determined by 
the following formula [32] [Table 02]. 
S = MxL/T 

Where, S-Spreadability, g.cm/s  
M-Weight put on the upper glass  
L-Length of glass slide  

T-Time for spreading gel in sec. 
Swelling index  
It was measured by placing 1 g of formulation in a porous aluminum foil and was placed in a 50 ml beaker 
containing 10 ml of 0.1 N Sodium hydroxide. The samples were removed from beakers at different time 
intervals and put on the dry place for some time and reweighed[33] [Table 02].  
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The swelling index of gels was calculated using the following formula. 
Swelling index (SW) % = [(Wt-Wo)]/ Wo × 100  
Where, (SW) % = Equilibrium percent swelling  
Wt = Weight of swollen emulgel after time t,  
Wo = Weight of emulgel before swelling at zero time, t. 
Particle size analysis  
This study was done for optimized formulation of Act gel. The procedure involves dilution of 1 g of Act gel 
with distilled water which was observed under high resolution Biovis Particle Size Analyzer and the 
average size of the particles were measured in microns [34]. 
Scanning electron microscopy (SEM): The Act gels surface and shape characteristics were determined 
by using the gold sputter technique. ESEM (QUANTA-200-3D, FEI, USA) at 20.0 KV in environmental mode 
used for the identification and morphology of Gels[35]. 
Entrapment Efficiency: It was expressed by knowing the percentage of the drug trapped after 
formulation to that of an added drug. EE and loading efficiency of gel formulations were determined by 
separating the un-encapsulated drug by centrifugation using an AmiconUltra-15 30 K tube (Millipore, 
Germany) (at 5000 rpm for 30 min) and then measured the concentration of free drug in the lower 
chamber [36]. The contents in the upper chamber of the AmiconUltratube were rinsed three times by 
hydroalcoholic solution to remove unloaded drug and were used for the subsequent experiments. Finally, 
the percent amount of drug was determined by spectrophotometer [37]. 
Drug-polymer compatibility by Fourier transforms infrared (FTIR) study  
This study was carried out by FTIR spectroscopy to verify whether the drug and polymer are compatible 
with one another or not. It was evaluated by obtaining the IR spectral data of Acitretin and physical 
mixture of Acitretin with carbopol 934 using ATR-Bruker FTIR spectrophotometer. The interaction study 
was concluded from the interpretation of IR spectra [38]. 
Drug content  
To determine the drug content of Act gel, 1 g of the formulation was diluted with 10 ml of phosphate 
buffer pH 5.5 buffer and methanol (7:3).The volumetric flask was shaken well followed by bath Sonication 
for 2 min and the solution was filtered and scanned at 354 nm spectrophotometrically and the 
absorbance was noted [39]. The amount of drug present in the gels was determined from the standard 
plot of Acitretin [Table 02]. 
Stability studies  
The optimized formulation F4 was subjected to a stability testing for the period of three months as per 
ICH norms at a temperature of 25˚±2°C with relative humidity RH= 60±5% and 40º ± 2°C with relative 
humidity RH= 75±5%. The optimized formulation F4 was analyzed for the changes in appearance, pH, 
percentage of drug content and in-vitro diffusion study by procedure stated earlier. The results are shown 
in [Table 06]. [40]. 
Drug release kinetic studies  
Various models were tested for explaining the kinetics of drug release. To analyze the mechanism of the 
drug release rate kinetics of the dosage form, the obtained data was fitted into zero-order, first order, 
Higuchi and Korsmeyer Pappas release model, to study the drug release from the dosage form (41). The 
results are shown in [Table05].  
Zero order release rate kinetics:-  
To study the zero-order release kinetics the release rate data are fitted to the following equation.  
F=K0t  
Where ‘F’ is the drug release, ‘K’ is the release rate constant and‘t’ is the release time. The plot of % drug 
release versus time is linear.  
First-order release rate kinetics:-  
The release rate data are fitted to the following equation.  
Log (100-F) = kt  
A plot of log % drug release versus time is linear.  
Higuchi release model:-  
To study the Higuchi release kinetics, the release data were fitted to the following equation.  
F = kt1/2  
Where ‘k’ is the Higuchi constant.  
In Higuchi model, a plot of % drug release versus square root of time is linear.  
Korsmeyer-Pappas release model:-  
The release rate data were fitted to the following equation.  
Mt/Moe = Ktn  
Where, Mt/M∞ is the fraction of drug released, ‘K’ is the release constant, 
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‘t’ is the release time’s’ is diffusion exponent. If n = 0.89, the release is zero order. If n = 0.45 the release is 
best explained by Fickian diffusion, and if0.45 < n < 0.89 then the release is through anomalous diffusion 
or non Fickian diffusion (Swellable & Cylindrical Matrix). In this model, a plot of log (Mt/M∞) versus log 
(time) is linear.  
The drug release data of optimized tablet were fitted to Zero-order, First-order, and Higuchi and 
Korsmeyer- Pappas model to study the kinetics of drug release[42]. 
In vitro drug release study  
Release study of the Act gels was performed using modified Franz diffusion six cell apparatus which has 
donor and receptor compartment with a linear end for the solution withdrawal. A dialysis membrane, 
which was soaked overnight in phosphate buffer pH 5.5 buffers and methanol (7:3), was tied on the upper 
surface of the donor compartment. An amount of 12 ml of freshly prepared phosphate buffer pH 5.5 
buffer and methanol (7:3).was put in receptor chamber. The dialysis membrane was sandwiched between 
the donor and receptor compartment (43). A magnetic bead was placed inside the receptor compartment 
by operating at 50 rpm and the apparatus assembly was maintained at 37±0.5°C. 500 mg of Act gel was 
placed on the dialysis membrane, which was mounted on the donor compartment. Aliquots of 1 ml were 
withdrawn at time intervals of every 30 min and diluted to 10 ml with phosphate buffer pH 5.5 buffer and 
methanol (7:3).The study was done for a time period of 6 h. All the solutions were scanned at 354 nm 
using UV Spectrophotometer. The amount of drug released was estimated, and the percentage cumulative 
drug release of the Act gels was calculated [44].  
In vitro skin irritation study  
For checking the skin irritation, an in vitro OECD recommended test was used known as Hen’s Embryo 
Test-Chorioallantoic Membrane (HET-CAM test). In this method, hen eggs which are freshly layed were 
used and were embroyonated to check the irritation on the developed chick embryo. Three groups were 
made, each containing three eggs [45]. 
Negative control: Here, the eggs were treated with 0.9% NaCl as a standard.  
Test group: In this group, eggs were tested with the optimized formulation.  
Positive control: In this, eggs were treated with 1% SDS (Sodium dodecyl sulfate) as an irritant for 
comparison with negative control and test.  
Methods  
The collected hen’s eggs were placed on a metal tray which was kept in an incubator at temperature of 
37±0.5 °C and relative humidity of 58±2°C required for the embryo development in the eggs [46]. During 
incubation, the eggs were hand rotated 5 times in a day and this process was continued for 8 days. On 8th 
day, the incubated eggs were observed for the embryo growth and after confirmation the eggs were 
placed back to the incubator[47].. On 9th day, the eggs were removed from the incubator and on the top 
surface; hole was drilled on the air sac of egg shell without harming the embryo. After making the hole, all 
the groped eggs were treated with respective solutions and observed for the signs of hemorrhage, 
coagulation, and Lysis of blood vessels for a time period of 300 s (5 min) [48]. 
The irritation effect was confirmed by getting the mean irritation score from the formula.  
The irritation score (IS) formula is given below, followed by irritation score value with inference in  
 IS = ૜૙૚ିࡴ

૜૙૙
×5±૜૙૚ିࡸ

૜૙૙
×7±૜૙૚ି࡯

૜૙૙
×9 

Where, H- Hemorrhage.  
L- Lysis of blood vessels.  
C- Coagulation.  
 
 
RESULTS AND DISCUSSION  
Appearance and Surface pH  
All the formulated Act gels were found to be white-colored translucent gels with good homogeneity. The 
pH of the gels was found to be in the range of 6.4–7.0 and was found to be satisfactory. The results of 
appearance and pH of the Act gels are discussed.  
Viscosity study  
The viscosity of the Act gels was found to be in the range of 438.6–622.4 cps. Results were reported in 
Table 3. From the study, it was observed that viscosity of the formulated Act gels was dependent on the 
concentration of carbopol 934. As the concentration of carbopol 934 was increased, the viscosity of Act 
gels was also increased. 
Homogeneity:  
All developed Act gels (1-6) showed good homogeneity with absence of lumps. The developed 
preparations were much clear and transparent. 
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Consistency 
All formulations showed good Consistency when applied between the horizontal plates. Consistency of 
these formulations was acceptable and smooth when applied. 
Extrudability:  
The extrusion of the gel from the tube is an important during its application and in patient acceptance. 
Gels with high consistency may not extrude from tube whereas, low viscous gels may flow quickly, and 
hence suitable consistency is required in order to extrude the gel from the tube. Extrudability of Carbopol 
934P gel i.e. AG-4 formulation was found to be Excellent when compared to other formulations. 
Spreadability  
The Spreadability of all the Act gels was ranging from 11.54 to 42.24 g.cm/s. It was observed that 
formulations AG-4, AG-5, and AG-6 showed higher Spreadability, which may be due to an increased 
concentration of carbopol 934. The Spreadability test results are interpreted in Table 3, and Spreadability 
test for Act gels is depicted in Figure 3.  

Swelling index  
Aceclofenac Act gels showed swelling index ranging from 15.92 to 30.08%, which was found to be 
satisfactory. The results of the swelling index are reported in Table 3.  
Particle size: 
Surfactant greatly influenced the particle size distribution which resulted in greater stability. The size of 
nanoparticles may be the reason for drugs having enhanced solubility. 
Scanning Electron Microscopy (SEM): The images of SEM for optimized formulation (AG1-4) were 
shown in Fig 4. As per SEM results, particles were in circular shapes, which indicated the drug was 
circularly encapsulated into the lipid matrix. 
Entrapment efficiency: Among the all AG1-6 formulations, the AG-4was found as 91.3±12% of EE. The 
EE was proportionally increasing with an addition of drug and incubation time, which indicates the 
influence of these two factors. From the graph of the concentration-depth profile, it is clear that the drug 
retention for the drug-loaded nanogel system is more in the dermal and epidermal layers to that of the 
control drug solution. Which indicated the retention is much in the dermal layer of skin Fig 5. 
FTIR spectroscopy  
From the FTIR interpretation, it was observed that the peaks that are found both in the IR spectra of 
Acitretin and physical mixture of aceclofenac with carbopol 934 were found to be the same, and hence 
there was no interaction between the drug and polymer used. The FTIR spectral images of Acitretin and 
physical mixture of drug and polymer are shown in Fig-6-7. 
Drug content  
The drug content of all the formulated Act gels was in the range of 91.18–96.32%, and formulation Act-4 
showed the highest drug content among the other five formulations. The results of the drug content are 
shown in Table 4. 
Stability Studies:  
Accelerated stability studies was conducted in best formulation AG-4, according to ICH guidelines i.e. 
25˚±2˚C/60±5%RH for first 30 days and 40˚±2˚C/75±5%RH up to 90 days. The results indicate that there 
was no so much change in appearance, pH, and drug content and in-vitro drug release studies. The results 
are shown in [Table 05]. 
In vitro drug release study  
From the drug release study, it was observed that formulations Act-1, Act-2, Act-3, and Act-4 showed the 
drug release from 72.54 to 93.13 up to 6 h. This might be due to the increase in the concentration of 
carbopol 934 from 0.5 to 2% along with increase in the amount of emulsifying agents added. The Act gels 

Table 2: Results of appearance, pH, Spreadability, swelling index, and drug content Viscosity, of  Act gels 
Parameter Formulation code 

Act-1 Act-2 Act-3 Act-4 Act-5 Act-6 
Appearance White 

translucent 
gel 

White 
translucent 

gel 

White 
translucent 

gel 

White 
translucent 

gel 

White 
translucent 

gel 

White 
translucent 

gel 
Ph 7.0 6.7 6.4 6.5 6.5 6.7 

Spreadability 
(g.cm/s) 

21.25 14.16 11.54 40.43 42.24 36.8 

Viscosity (Cps) 438.6 504.8 552.4 568.2 611.6 622.4 
Swelling index 

(%) 
28.44 23.58 27.77 30.08 15.92 20.53 

Drug content 
(%) 

91.18 93.80 94.37 96.32 95.22 92.46 
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Act-5 and Act-6 showed drug release of 87.26 and 84.33 up to 6 h which may be due to the fact that 
increased concentration of carbopol 934 (2.5%) in Act-5 and Act-6 (3%) was led to increasing the 
viscosity of these formulations which in turn makes the diffusion of drug through the dialysis membrane 
slower. Among all the six Act gels formulated, formulation Act-4 containing 2% of carbopol 934 and 8% of 
liquid paraffin showed highest drug release of 91.43% and was optimized as the best and was subjected 
for particle size analysis and in vitro skin irritation study. The drug release profile of Act gels is depicted 
in Figure 7. 

 
Table 3: Results of Homogeneity, Consistency, Extrudability of Act gels 

Formulation Code Homogeneity Consistency Extrudability 
AG-1 Satisfactory ---- + 
AG-2 Good ---- ++ 
AG-3 Good ---- ++ 
AG-4 Excellent No change +++ 
AG-5 Good Change is observed + 
AG-6 Good 

 
Change is observed ++ 

 
                    Figure 2: Particle size data for optimized Act gel formulation Act-4 

 
    Figure 4: Spreadability test for Act gels 
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Figure: 4 SEM images of the Act gels (Act-1 toAct-6) nanoparticles 

 

 
                             Figure 5: Drug entrapment efficiency of Act Gels (Act-1 to Act-6) 
 

 
Figure 6: Infrared spectrum of pure Acitretin drug 
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Figure 7: Infrared spectra of Acitretin and carbopol 934 physical mixture 

 
Table 4: Act gel % drug release 

Time  (hr) Act Gel-1 
(% CR) 

Act Gel-2 
(% CR) 

Act Gel-3 
 (% CR) 

Act Gel-4 
(% CR) 

Act Gel-5  
(% CR) 

Act Gel-6 
(% CR) 

0.5 0.97±0.01 0.94±0.0  1±0.05 0.92±0.05 0.96±0.05 0.94±0.05 
1 3.57±0.27 1.99±0.2 2.22±0.50 6.33±0.18 1.92±0.20 2.99±0.20 
2 7.71±0.55 4.81±0.0 5.20±0.80 14.95±0.85 4.31±0.03 6.81±0.03 
3 13.36±0.24 8.91±0.4 9.43±0.85 27.77±0.50 11.91±0.4 10.91±0.4 
4 20.40±1.29 14.56±0.7 15.33±0.7 37.37±1.60 13.16±0.7 12.56±0.7 
5 28.90±1.05 21.80±0.3 22.65±0.4 48.81±0.35 24.80±0.3 22.80±0.3 
6 38.80±2.02 31.86±0.9 31.25±0.2 55.65±0.30 30.86±0.9 29.86±0.9 
7 49.10±2.20 43.20±0.1 41.30±0.9 69.50±0.15 41.20±0.1 40.20±0.1 
8 61.11±0.28 55.60±0.2 52.45±0.0 81.95±0.10 56.60±0.2 51.60±0.2 

                   
Table 5: Drug release kinetics of all the formulations (AG-1 – AG-6) 

Formulation 
code 

Zero order First order Korsmeyer-Pappas Higuchi 

R2 R2 R2 N                       R2 R2 
AG-1 0.989 0.899 0.996 0.783 0.955 
AG-2 0.990 0.871 0.997 0.780 0.955 
AG-3 0.989 0.870 0.990 0.7765 0.951 
AG-4 0.990 0.932 0.997 0.784 0.953 
AG-5 0.990 0.922 0.993 0.788 0.951 
AG-6 0.990 0.908 0.995 0.789 0.952 

 
Table 6: Stability studies of formulation AG-4 

Formulation  Days  Temperature And 
Relative Humidity  

Appearance  PH  Drug 
Content  

In-Vitro Drug 
Release  

AG-4 0 25˚±2˚C/60±5% RH Clear 6.27 101.3 81.95 
AG-4 15 25˚±2˚C/60±5% RH Clear 6.25 101.1 81.78 
AG-4 30 25˚±2˚C/60±5% RH Clear 6.20 99.8 81.64 
AG-4 60 40˚±2˚C/75±5% RH Clear 6.18 99.5 81.55 
AG-4 

 
90 

 
40˚±2˚C/75±5% RH Clear 

 
6.15 

 
99.2 

 
81.50 
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Figure 7: Drug release profile of Act gels (Act-1 toAct-6) 

 
In vitro skin irritation  
From the HET-CAM test, it was observed that chick embryo treated with 1% SDS caused Lysis of blood 
vessels and hemorrhage with mean irritation score of 16.21 indicating severe irritation whereas there 
were no signs of irritation found with 0.9% NaCl and the optimized formulation, Act-4 showed mean 
irritation score of 0.04 with no signs of blood vessels Lysis, hemorrhage, and coagulation after a time 
period of 5 min in HET-CAM test when compared with positive control and negative control, confirming 
that the optimized emulgel was nonirritant and nontoxic in nature [Table . The images of the HET-CAM 
test are depicted in Figure 8. 

 
Table 7: Scoring Scheme for Irritation Testing with the HET-CAM Test Method 

Effect                            Score 
0.5 min 2 min 5 min 

Lysis 5 3 1 
Hemorrhage 7 5 3 
Coagulation 9 7 5 

 
 

 
Figure 8: HET-CAM test for in vitro skin irritation study. 

Release kinetics 
Data obtained from in vitro release studies of the Acitratin from various gel formulations were fitted to 
various kinetic equations such as Zero order, First order, Higuchi model and Korsmeyer-Peppas model 
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and the results are presented in Figure 5. The release of Acitratin from the gel was First order diffusion as 
indicated by higher R2 values in First order kinetics and Higuchi model. (Fig 9-12) 

 
Fig 9: Zero-order drug release of AG-4 

 

 
Fig 10: First-order drug release of AG-4 

 

 
Fig11: Higuchi graph of drug release of AG-4 

-20
0

20
40
60
80

0 2 4 6 8 10%
0f

 d
ru

g 
re

le
as

r

Time in hours

Zero-order drug release of AG-4

-10

0

10

20

30

40

50

60

0 2 4 6 8 10

Lo
g 

cu
m

ul
at

iv
e 

%
of

 d
ru

g 
un

re
le

as
e 

Timein hours

First -order drug release of AG--4

-10

0

10

20

30

40

0 2 4 6 8 10%
 O

F 
DR

U
G

 R
EL

EA
SE

Root T

Higuchi graph -drug release of AG-4

Chalakanti et al 



BEPLS Vol  10 [4] March 2021             206 | P a g e            ©2021 AELS, INDIA 

 
Fig 12: Peppas graph of drug release of AG-4 

 
CONCLUSION  
 Act gels were prepared using carbopol 934 as gelling agent with the aid of liquid paraffin as oily phase 
and span 20 and tween 20 as emulsifying agents. The prepared Act gels were evaluated for formulation 
parameters, and from the drug release study, the formulation Act-4 was optimized as best with higher 
drug release, and the formulation showed acceptable mean particle size with no signs of skin irritation 
that was confirmed by the HET-CAM test. Based on the results obtained with the current research, it can 
be concluded that Act gels will be better promising drug delivery approach for Acitretin to enhance and 
achieve controlled drug release in comparison to its oral dosage forms and conventional gels. 
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