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Cetirizine HCl is H1-receptor antagonist antihistaminic commonly used orally 
and no topical local preparation available. The aim of this study is to prepare 
semisolid, topical hydrogel, skin preparation of Cetirizine HCl as an antihis- 
taminic drug for the treatment of dermatological allergic diseases. Different 
hydrogel formulations were prepared using different water-soluble gelling 

     agents at different percentages. Hydroxypropyl methylcellulose (HPMC), 
Carbapol 934P, and Methylcellulose were used as a gelling agent at percent- 
ages of 2 and 4%. The prepared hydrogels were evaluated regarding visual 
examination, pH determination, spreadability, drug content determination, 
and in vitro release studies. The results revealed that all the prepared formu- 
las show good physical properties with acceptable spreadability and pH val- 
ues. On the other hand, the release profiles show the following descending 
order of release; HPMC >carbopol >MC2% >MC4%. It was concluded that ce- 
tirizine HCl hydrogel that consists of HPMC showed best homogeneity, con- 
sistency, stability, and spreadability, and this formula was chosen as the sug- 
gested formulations. 
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cule. However, some polymer gels are disappear- 
ing at reversibility because their chains are cova- 
lently bonded (Kwon et al., 2011).The main ad- 
vantages of gel dosage forms are non-invasive eas- 

   ily washable optimal cutaneous and percutaneous 
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INTRODUCTION 

According to USP definition, gels are semisolid sys- 
tems formed from either suspension of the large 
organic molecules or small inorganic particles; the 
dispersing medium movement is restricted by the 
presence of the interlacing three-dimensional net- 
work of particles or the solvated macromolecules 
into dispersed phase (Ferry, 1980). The polymer 
gels have interchangeability between the solution 
and gel state; the fluid could dissolve large mole- 

drug delivery, high patient compliance, and can use 
it on the skin directly for local action (Gregory and 
Ho, 1981; Nicole and Rouse, 2010). Although gel 
has wide acceptability there is some limitation 
such as allergenic reactions (Burn, 1969; Release 
et al., 2015). Topical antihistamines are applied to 
skin to provide relief of pruritus and temporary re- 
lief of pain and itching associated with multiple in- 
sults, including insect bites, minor skin irritations, 
and contact dermatitis associated with the use of 
antihistamine compounds in the treatment of aller- 
gic dermatoses as the local use of Benadryl shows 
some antihistamine efficiency (Ba, 1992). Topical 
doxepin as antihistamine has been demonstrated 
to reduce pruritus with atopic dermatitis. It has an 
apparent short-term low risk of major side effects. 
(Eschler and Klein, 2010; Fallon and Sober, 1994). 
Cetirizine hydrochloride is an orally active, H1-re- 
ceptor antagonist soluble in water and the drug 
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mostly exists as a zwitterion at pH (3.5−7.5) as 
(Figure 1) (British National Formulary, 2015; Lee 
Barnes et al., 1993). 

 

Figure 1: Structure of Cetirizine hydrochloride 

Cetirizine hydrochloride is available as tablets, oral 
solution, and oral drops (Saimalakondaiah et al., 
2014). It is an antihistamine used for oro-nasopha- 
ryngeal itching, sneezing, itching eyes, rhinorrhea, 
lacrimation, upper respiratory allergies, allergic 
rhinitis, and used for the treatment of the chronic 
Idiopathic Urticaria (Jafilan and James, 2015; 
Wheatley and Togias, 2015). The more commonly 
observed untoward events reported during cetiriz- 
ine administration are a headache, fatigue, dizzi- 
ness, insomnia, nervousness, dry mouth, and nau- 
sea or vomiting (Lockey et al., 1996; Salmun et al., 
2000). 

The study was aimed for developing topical hydro- 
gel formulations of Cetirizine hydrochloride for lo- 
cal action with low systemic side effects using dif- 
ferent gelling agents. 

MATERIALS AND METHODS 

Materials 

Cetirizine hydrochloride was obtained from Auro- 
bindo Pharma, Hyderabad, India. Carbopol 940 
was purchased from Goodrich, USA. Methylcellu- 
lose (MC), hydroxypropylmethylcellulose (HPMC), 
methyl and propylparaben were purchased from 
Shin-Etsu Chemicals Co. Ltd., Japan. All other used 
chemicals are of high purity and analytical grades 

Preparation of cetirizine hydrochloride topical 
hydrogel 

Cetirizine hydrochloride hydrogel was prepared 
by direct dispersion method and composition 
shown in table 1. Propylparaben and methylpara- 
ben were added to glycerin (Welin-Berger et al., 
2001). polymers including methyl Cellulose (MC), 
hydroxypropylmethylcellulose (HPMC), or Poly- 
acrylic acid polymer (carbopol 940) gels were pre- 
pared by dispersing the polymer and warm dis- 
tilled water (40°C) with continuous mixing by a 
magnetic stirrer. Then add drug containing mix- 
ture. pH adjustment of carbopol gel is done by few 
drops of TEA until adjusted to pH 6. Finally, the 
drug was added to the mixture with continuous 
stirring for hydrogel production. Produced hydro- 
gel kept in a clean glass container and store at the 
cold and dark place. 
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Physicochemical Evaluation of Prepared Ce- 
tirizine Hydrogel 

Calibration curve preparation 

Ten mg of cetirizine hydrochloride was dissolved 
in 100ml of phosphate buffer prepared solution in 
a volumetric flask. The solution of cetirizine hydro- 
chloride was subsequently diluted with buffer 
phosphate pH 6.8 to obtain a series of dilutions. 
The solutions absorbances were measured at 230 
nm by using a UV spectrophotometer. The absorb- 
ance was plotted against the concentration of ce- 
tirizine as shown in Figure 2. 

 

 

Figure 2: Calibration curve of cetirizine hydro- 

chloride in Buffer Phosphate pH 8.6. 

Visual examination 

The prepared hydrogel was examined regarding 
the clarity, color, homogeneity, and syneresis. 

pH Determination 

pH meter was used for measurement of the pH of 
diluted hydrogel solutions at 25 °C. 

Spreadability 

To determine the credibility of cetirizine hydro- 
chloride hydrogel, 0.5 g of gel was placed within a 
circle of 1 cm diameter pre-marked on a glass plate, 
over which a second glass plate was placed. A 
weight of 500 g was allowed to rest on the upper 
glass plate for 5 min. The increase in the diameter 
due to gel spreading was noted 

Drug Content determination 

The study was done by dissolving prepared hydro- 
gel (1g) with phosphate buffer (500ml) at pH (6.8). 
The hydrogel was shaken for complete dissolving. 
The solution was filtered byMillipore filter 
(0.45μm) and then diluted with buffer and drug 
content was determined by UV- spectrophotome- 
ter at λ max 230 nm 

In Vitro Release Studies 

The release study was done by using dialysis 
method in (model VK 7010, Varien dissolution 
tester, and autosampler unit VK 8000, made in the 
USA). Each formulation (1 gram) was taken and 
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Table 1: Composition of Cetirizine hydrochloride topical hydrogel 
Ingredients (gm) F1 F2 F3 F4 

Cetirizine hydrochloride 1 1 1 1 
Carbopol 940 2 ـــ ـــ ـــ 

HPMC ـــ ـــ 2 ـــ 

Methyl Cellulose 4 2 ـــ ـــ 
Glycerin 10 10 10 10 
Methyl Paraben 0.03 0.03 0.03 0.03 
Propyl Paraben 0.01 0.01 0.01 0.01 
Purified water to 100 100 100 100 

Table 2: Physical appearance of Cetirizine topical hydrogel 

Topical hydrogels Clarity Color Homogeneity syneresis 
F1 + White fair -ve 
F2 +++ transparent good -ve 
F3 + Opaque transparent good -ve 
F4 + Opaque transparent good -ve 

 

placed on cellophane membrane which is previ- 
ously immersed before this step for 24 hours in 
phosphate buffer at pH 6.8 to fill circle diameter 
(2.5) cm. The loaded membrane (donor compart- 
ment) was linked strongly on glass tube (lower 
open end) of 2.5 cm internal diameter made water- 
tight by a rubber band. Phosphate buffer (900 ml) 
put in the tube at pH 6.8 which is the release me- 
dium (receptor compartment). The system was 
maintained for 3 hours at (37±0.5)°C in a thermo- 
static shaking water bath at 50 rpm. Samples of 
5ml were withdrawn at intervals of 0.25, 0.5, 0.75, 
1, 1.5, 2, and 3 hours with replacement each sam- 
ple with the same volume of fresh buffer to keep a 
constant volume. Samples were analyzed for ce- 
tirizine content spectrophotometrically at λmax 
230nm against blank. 

RESULTS AND DISCUSSION 

All prepared hydrogel reveals high homogeneity 
product without lumps and syneresis. The F2 prep- 
aration was very transparent and clear as com- 
pared to F1, F3, and F4 formulation as showed in 
table 2 and figure (3). When the developed gel ap- 
plied on rabbit skin, it didn't show any side effect 
such as irritation for all formulations. 

 

 
Figure 3: Transparency of prepared Cetirizine 
hydrochloride topical hydrogel 

The pH for prepared gel formulationsF1, F2, F3, 
and F4 were 5.5, 5.0, 4.4 and 4.4 respectively as 
shown in the table (3); this is because of the acidic 
nature of cetirizine (Thakare et al., 2014). Although 
all prepared hydrogel has acceptable pH formula- 
tion F1 contains carbopol has the optimum pH for 
the skin. The spreadability values showed the hy- 
drogel is easily spreadable by a small amount of 
shear. Formulated hydrogel spreadability for F1, 
F2, F3 and F4 was 2.8, 7.8, 7 and 6 g cm/sec respec- 
tively as shown in table 3. Hence spreadability of 
the F2 formulation was good as compared to other 
formulations, and we note that F1 (Carbopol 940) 
is the lowest spreadability because of its high mi- 
cro-viscosity. When the developed gel used on vol- 
unteers, it had shown no side effect such as irrita- 
tion in all formulations. The results showed that 
the in-vitro permeation of F1, F2, F3, and F4 formu- 
lations were compared with each other. 

In Vitro Release Studies 

HPMC gels showed higher drug release than 
methylcellulose and Carbopol940 gels. The result 
shows a low viscosity and a high hydrophilicity of 
HPMC. Ana Krese et al. found that the HPMC mole- 
cules are large molecules if compared to water and 
drug. HPMC, as it is hydrophilic, have a high affinity 
for water so when the polymer chains being in con- 
tact with water, polymer-water replaces the poly- 
mer-polymer interactions (Krese et al., 2016). 

The percent of cetirizine released from methyl- 
cellulose gels was slightly decreased by increasing 
polymer concentration from (2%) to (4%) w/w 
due to increase the viscosity. These results may be 
explained by the controlled release of drug from 
methylcellulose. There is a negative relationship 
between cetirizine released, and polymer concen- 
tration that is the same as Lauffer's molecular dif- 
fusion theory (Welin-Berger et al., 2001). Welin- 
Berger et al. found that an increase in the macro- 
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Table 3: Physiochemical properties of Cetirizine hydrochloride topical gel 
Topical Hydrogel pH Spreadability (cm) Drug content (%) 

F1 5.5 2.8 97.3 
F2 5.0 7.8 99.2 
F3 4.2 7 98.1 
F4 4.3 6 95.4 

Table 4: Percent of cetirizine released from prepared hydrogel formula 

Time (min) 
Percent of drug released 

F1 F2 F3 F4 
0 0 0 0 0 

10 7.5 13 8.3 6.7 
20 9.2 16.7 10 8.3 
30 11.7 23.4 12.3 9.2 
45 12.7 25.12 14.1 10.8 
60 14.3 26.8 18.5 12.5 
90 19.2 27.6 21.8 13.2 

120 20.9 30.1 24.6 14.7 
150 25.12 31.8 26.8 13.6 
180 27.6 34.3 29.3 19.2 
210 30.1 36 33.5 22.6 

 

viscosity may affect the release rate of the active 
compound inversely (Welin-Berger et al., 2001). 

At three hours, Carbopol gel showed lower drug re- 
lease than the other polymers except for MC4. This 
indicates that drug release is affected by the nature 
of each individual polymer. The Carbopol structure 
plays a vital role in drug release. The mechanical 
layer is a factor that works as a barrier for the drug 
releasing from carbopol polymer gels which are 
formed from a network of polymer molecules and 
entraps water. Drug diffusion from gel occurs 
through this aqueous phase which is present in a 
high concentration of polymer (more than 0.5% 
w/w), will result in higher density and tortuosity 
of the gel through which drug release occurs 
through the hydrogel network and these results 
are in good agreement with that obtained by Ak- 
sungur et al., (2004).The results are shown in the 
Table (4) and Figure (4). 

 

Figure 4: Cetirizine release profile from pre- 

pared hydrogel formulas 

CONCLUSION 

According to the obtained results, it can be con- 
cluded that; the HPMC hydrogel of Cetirizine (F2) t 
produced better spreadability and consistency as 
compared with the carbopol 934P hydrogel (F1) 
and Methylcellulose hydrogels (F3 & F4) formula- 
tions. 

The developed F2 hydrogel revealed no skin irrita- 
tion, good homogeneity, good stability, water 
washability and higher in vitro release. Therefore, 
it can be suggested that this formula could be a 
very promising topical formula for the treatment of 
dermatological disease. 
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