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Development and Evaluation of Buspirone 
Hydrochloride Loaded Transdermal Patch 
Using Natural Polymers

Research Article

ABSTRACT
The main objective of this present study was to design and develop a Buspirone 
hydrochloride matrix type transdermal drug delivery system (TDDS) with four 
natural gum polymers Guar gum, Gellan gum, Xanthan gum, Karaya gum. A total 
of twelve batches of matrix patches were formulated with the use of the above-
stated polymers and other excipients like Glycerin, Propylene glycol (PG), and 
Polyethylene glycol (PEG) as plasticizers. These all batches were characterized 
by evaluation parameters which included drug content, flatness, thickness, uni-
formity of weight, folding endurance, moisture content, and moisture uptake to 
determine the amount of Buspirone hydrochloride present in the matrix of patch-
es in vitro dissolution study of all twelve formulations were performed. FTIR and 
DSC were carried out to determine the interaction between Buspirone HCl and 
excipients that are present in the patch. Permeation study of a patch of Buspirone 
HCl was performed in Franz’s diffusion cell to evaluate In-vitro skin permeation 
and it was found that batch G3 shows 98.89% permeability. After evaluating all 
batches and based on results which are obtained from physical and chemical 
characterization and In-Vitro diffusion study it was concluded that patches con-
taining natural polymers are not showing any interaction and better release study. 

Keywords: Transdermal Drug Delivery, Buspirone hydrochloride, Guar gum, 
Gellan gum, Xanthan gum.
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1. Introduction

A programmed continuous intravenous infusion is 
recognized as a superior method for delivering drugs. 
It not only avoids the liver’s initial filtering of the drug 
but also maintains a consistent, extended, and effec-
tive therapeutic drug level in the body. While closely 
monitored intravenous infusion offers the advantages 
of direct drug entry into the bloodstream and precise 
control of drug levels, it comes with certain risks that 
require patient hospitalization and vigilant medical 
supervision. However, there is a growing awareness 
that the benefits of intravenous drug infusion can be 
replicated safely by continuous transdermal drug ad-
ministration through intact skin. In response to this 
concept, several transdermal drug delivery systems 
(TDDS) have been recently developed with the goal 
of achieving systemic medication through topical ap-
plication to the intact skin surface [1].

Conventional oral drug forms require multiple doses 
at specific intervals and precise amounts for effec-
tive therapy. Administering drugs in this manner has 
several disadvantages, including discomfort dur-
ing administration, the risk of overdose if doses are 
given too closely together, low patient compliance, 
missed doses, and fluctuations in drug levels in the 
bloodstream. To address these issues, transdermal 
drug delivery systems have been developed. A trans-
dermal patch is a discreet, self-contained medication 
patch that provides a convenient and reliable method 
for addressing various skin and body-related issues, 
eliminating the drawbacks associated with multiple 
drug administrations [2]. 

The transdermal route to deliver drugs is highly pre-
ferred for drug delivery through intact skin provid-
ing both systemic and local or topical therapeutic ef-
fects with other advantages [3,4]. Transdermal route 
for drug delivery provides many advantages such 
as avoiding problems related to gastric irritation, 
gastric emptying time, and pH, Avoiding first-pass 
(hepatic) metabolism leads to the improvement in 
bioavailability of chemical entity and another hand 
reduces the risk side effect related to systemic circu-
lation because it minimizes the fluctuation in plasma 
drug concentration, [5] transdermal route is suitable 
for sustained delivery to the application site, one 
can remove the device from application site easily 
so rapid termination of therapy is also possible, also 
avoid the pain which may occur through intravenous 
injection [6].

In order to transport the active ingredient to the sys-
temic circulation after passing through the skin bar-
riers, transdermal patches are a better option for drug 
delivery. Transdermal films or patches are pharma-
ceutical formulations of varied sizes, comprising one 
or more active pharmaceutical ingredients, and are 
designed to be placed on unbroken skin. At a prede-
fined and controlled rate, it disperses the medications 
for systemic effects [7]. Due to hepatic first-pass me-
tabolism, the conventional oral dose forms suffer 
from substantial drawbacks of inadequate bioavail-
ability. A transdermal drug delivery system (TDDS) 
was developed to improve the therapeutic efficacy 
and safety of medications by targeting particular 
target locations of the body, hence minimizing the 
amount and number of dosages. Skin is a useful me-
dium from which medication absorption occurs and 
comes into regular circulation over a specific time 
period [8].

Polymers are the most important aspect of the trans-
dermal drug delivery route because polymers are re-
sponsible for regulating the drug release from its for-
mulation [9]. In recent years, various natural gums 
and mucins have been investigated as polymers for 
regulating and sustaining medication release. High 
viscosity, wide pH tolerance, non-carcinogenicity, 
mucoadhesive nature, and biocompatibility are some 
characteristics of a natural polymer. Polymers are 
used for various purposes such as it can be used as 
binders, stabilizers, gelling agents, and thickening 
and gelling agents in pharma industries [10]. There 
are some advantages of the polymer as not having 
side effects, being biocompatible, environmentally 
ecofriendly, bio-acceptable, having good locally 
available properties is, being non-toxic, having better 
patient tolerance, and widely acceptable. Can make 
formulation inexpensive with the use of natural pol-
ymer and make it locally available [11]. Guar gum 
and gellan gum play essential roles in the prepara-
tion of transdermal patches. Guar gum contributes to 
adhesive properties and sustained drug release, [12] 
while gellan gum is crucial for forming a gel matrix, 
controlling drug release, and enhancing skin permea-
tion. Together, they help optimize the effectiveness 
of transdermal drug delivery systems. 

Buspirone is a selective anxiolytic drug, which is 
widely used in the treatment of anxiety disorder 
(generalized) and attention deficit hyperactivity dis-
order, in children. Recently, buspirone has also been 
found useful in smoking cessation and rehabilitation 
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of alcohol addicts [6]. Buspirone is a potent drug; it 
has a wide therapeutic window making the drug safe 
for its use in a variety of patients. Approximately 1 
to 1.5 mg of the drug out of 20-30 mg administered 
dose per day is actually responsible for crean ate or-
dinary therapeutic effect. This fact strongly suggests 
that there is a need for an alternative dosage form 
administrable by another route to avoid oral first 
pass presystemic metabolism [13]. In addition to 
this, alternative dosage forms provide a steady flux 
of drug in systemic circulation; avoiding fluctuation 
commonly observed with oral therapy. Buspirone 
tablets are generally taken 3-4 times a day; but if an 
alternative dosage form provides once-a-day admin-
istration, then it will substantially improve patient 
compliance [14].

The aim of the present study Is to prepare and evalu-
ate sustained released transdermal patch of buspirone 
Hydrochloride by using different natural polymers to 
minimize adverse effects associated with oral admin-
istration. The conventional oral dosage forms have 
significant setbacks of poor bioavailability due to 
hepatic first-pass metabolism. To avoid it to improve 
the therapeutic efficacy transdermal drug delivery 
was emerged.

2. Material and Methods

2.1. Materials

Buspirone hydrochloride (BPH) was obtained from 
Astron Research Ltd as a gift sample. Guar gum, 
Xanthan gum, Gellan gum, Karaya gum, Glycerin, 
and PEG 400 were procured from S.D. Fine-Chem 
Ltd., Mumbai. Sodium alginate was procured from 
Chemdyes Corporation. Propylene glycol was pur-
chased from Sulab Chemicals. Other chemicals that 
had been used during this study were grade analyti-
cal reagents.

2.2. Analytical Method for Estimation of 
Buspirone Hydrochloride

To prepare the Buspirone hydrochloride stock so-
lution, 100mg of Buspirone hydrochloride was ac-
curately weighed and transferred into a previously 
calibrated 100 ml volumetric flask. It was then dis-
solved in 40ml of distilled water by shaking for 10 
minutes and was make up the volume to 100ml, re-
sulting in a concentration of 1mg/ml (referred to as 

solution A). From this solution, an aliquot of 10ml 
was withdrawn and further diluted to 100ml with 
distilled water, yielding a concentration of 100µg/
ml (referred to as solution B). Subsequently, aliquots 
10,20,30,40,50ml were withdrawn and further dilu-
ted with distilled water, yielding a concentration of 
10-50µg/ml respectively. The absorbance of these 
prepared solutions was measured at 303nm using a 
UV Spectrophotometer, with a blank serving as the 
reference [15,16]. The intra-day and inter-day pre-
cisions of the proposed method was determined by 
measuring the corresponding responses 3 times on 
the same day and on 3 different days over a period 
of 1 week for 3 different concentrations of Buspirone 
HCl respectively. The results were reported in terms 
of relative standard deviation (%RSD).

2.3. Drug-Excipient Compatibility Study of 
Buspirone Hydrochloride

2.3.1. FTIR Study

An FTIR analysis was carried out to confirm any 
potential physical or chemical interactions between 
the drug and formulation excipients. By comparing 
the obtained spectra for the existence of functional 
groups, FTIR spectra of the pure drug Buspirone hy-
drochloride, Guar gum, Gellan gum and formulation 
were performed.The process was carried out using 
pellets of potassium bromide (KBr). Infrared scan-
ning was done on the samples, region between 400 
and 4000 cm-1 with a resolution of 4 cm-1 using a 
mixture of approximately 5 mg of samples and 50 
mg of spectroscopic grade KBr [17,18].

2.3.2. Differential Scanning Calorimetry Study

The DSC thermograms of pure drug, patch of guar 
gum, and gellan gum were recorded on a DSC (Shi-
madzu). The samples were weighed and hermetically 
sealed in aluminum pans. Thermal analysis system 
instrument Pyris-1 DSC with intracooler, a refrige-
rator cooling system, was used. The indium standard 
was used to calibrate the DSC temperature and ent-
halpy scale. The system was purged with nitrogen 
gas to a flow rate of 80 ml/min. Initially, samples 
were held at 500ºC for 1 min, and after the hea-
ting was performed from 500ºC-3000ºC at a rate of 
100ºC/min.
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2.4. Preliminary Trials of Buspirone Hydro-
chloride

Buspirone-loaded matrix-type transdermal patches 
were prepared with the use of the solvent-casting 
method. Solution of polymer (Guar gum, Karaya 
gum, Gellan gum, Xanthan gum, and Sodium algi-
nate) and drug along with plasticizer (Glycerin, PEG 
400, PG) was prepared in water as a solvent system. 
The uniform mixture of drugs with excipients was 
poured into the clean and dry Petri dish as a film on 
it. Then evaporation of the solvent was done in a 
rate-controlled manner by setting up the Petri dish 
covered with an inverted funnel. The evaporation 
control is a must for uniform drying of films. The 
drying of BPH loaded patch was carried at 60° C 
temperature for 24 hours duration. After periods of 
24 hours, all dried films were taken out from Petri 
dish covered with aluminum foils and stored in des-
iccators until used [1].

2.5. Characterization of the Transdermal 
Patches

2.5.1. Uniformity of weight or Weight variation 

Weight variation of all prepared formulations was 
carried out to check the deviation of weight from its 

Table 1. Preliminary trials of Buspirone HCl patch 

Batch BH
(mg)

Guar 
gum
(mg)

Karaya 
gum
(mg)

Gellan 
gum
(mg)

Xanthan 
gum
(mg)

SA
(mg)

Glycerin
%

PEG 
400
%

PG
%

Water
(ml)

F1 128 400 - - - - 10 10 10 20

F2 128 400 - - - - 10 10 10 20

F3 128 400 - - - - 10 10 10 20

F4 128 - 400 - - - 10 10 10 20

F5 128 - 400 - - - 10 10 10 20

F6 128 - 400 - - - 10 10 10 20

F7 128 - - 400 - - 10 10 10 20

F8 128 - - 400 - - 10 10 10 20

F9 128 - - 400 - - 10 10 10 20

F10 128 - - - 400 520 10 10 10 20

F11 128 - - - 400 520 10 10 10 20

F12 128 - - - 400 520 10 10 10 20

average weight. For this 10 patches were randomly 
selected and their average weight was calculated. 
The weight of individual patches must not signifi-
cantly deviate from its average weight [19]. 

2.5.2. Thickness

Measurement of thickness of all prepared film was 
obtained by traveling microscope, screw Gauge, or 
micrometer at various seven points of the film of a 
rectangular patch of 2*2cms [20]. 

2.5.3. Content uniformity test

For the determination of content uniformity about 
10 patches were selected and the content of the in-
dividual patch. It was done to evaluate the uniform-
ity of the drug in the patches and the test is positive 
if out of these 10 patches, 9 patches should have a 
content range among 85% - 115 % and it should 
not be less than 75% - 125% but if out of these 10 
patches 3 patches contain content range 75% - 125% 
then another 20 patches add for the determination on 
content uniformity and if these newly tested formu-
lations show range from 85% - 115% then it sug-
gests that patches have definite content uniformity 
[21].  
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2.5.4. Determination of drug content

A drug content determination study was done to 
check drug distribution in the formulated patch and 
for this, it must be dissolved in a solvent in which the 
drug is soluble. Drug content was measured by dis-
solving the 100 mg of film into the drug completely 
in water of a patch size 2*2 cms. About 100 mg of 
a weighed portion of the patch was dissolved in 100 
ml of water. After that solution was continuously 
shaken in an incubator for 24 hr following by sonica-
tion. Then solution was filtered and drug content was 
measured by UV-VIS spectroscopy at wavelength 
303 nm with appropriate dilution [22]. 

2.5.5. % Moisture content

For the determination of moisture content, all the 
prepared films were accurately weighed individually 
and then kept in a calcium chloride-containing des-
iccator for 24 h at room temperature. Then the films 
were again weighed after 24 hr until the finding of 
constant weight after the moisture loss. The percent-
age of moisture content is calculated with the use of 
the formula given below [23].

% Moisture content= (Initial weight – Final weight)/ 
(Final weight) ×100

2.5.6. % Moisture Uptake

To determine moisture uptake by patch prepared films 
accurately weighed and kept for 24 hr in a desicca-
tor. Then all films were removed from the desiccator 
and all were exposed to relative humidity of about 
84% These are then taken out and exposed to 84% 
relative humidity in a desiccator containing saturated 
potassium chloride (KCl) solution till their constant 
weight was obtained. Following formula was used to 
calculate the % Moisture uptake by patch [24].

% Moisture content= (Final weight – Initial weight)/ 
(Initial weight) ×100

2.5.7. Percentage flatness study (%F)

The transdermal patch must have a smooth surface 
and it should not be constricted with time and this 
could be confirmed by a percentage flatness study. 
For the determination of flatness, a strip was cut 
from the center of the f patch and another two strips 
were cut from the patch. Then the percentage (%) 
of constriction was calculated on the basis of the 
measurement the of length of each strip [25]. If the 

percentage of constriction is zero percent, then it is 
equal to the flatness of 100% and it is calculated with 
the use of a formula which is given below:

% constriction=(I1-I2)/I2×100

I2 = Final length of each strip

I1 = Initial length of each strip

2.5.8. Folding Endurance

Evaluation parameter folding endurance was done to 
determine the folding capacity of prepared films for 
this it was given the folding at an extreme level. The 
folding endurance value of the film is the number of 
folding without breaking at the same place. Deter-
mination of folding endurance is carried out by re-
peated folding of film on the same place every time 
until the films are broken [26].

2.6. In Vitro Permeability or Diffusion Study

The in vitro assessment of Buspirone Hydrochloride 
permeation through various transdermal patches was 
conducted using a locally fabricated Franz-type dif-
fusion cell. This diffusion cell comprises two com-
ponents: the upper part, referred to as the donor com-
partment, which contains the active ingredient and 
the patch, and the lower part housing the receptor 
solution, a temperature-controlling water jacket, and 
the sampling port [27]. The effective permeation area 
of the diffusion cell and the volume of the receptor 
and cell were 2.5 cm2 and 35 milliliters, respectively 
and patch having 2 cm diameter was placed at the di-
alysis membrane. The temperature was maintained at 
37±2°C. In the receptor compartment, 20 milliliters 
of phosphate buffer with a pH of 7.2 (IP) were stirred 
using a magnetic stirrer. The fluid of the receptor was 
stirred with the use of a Remi magnetic stirrer which 
is fitted with a Teflon-coated magnetic bead. Then 1 
ml sample was withdrawn and it was replaced with 
the fresh receptor of equal volume during each sam-
pling to maintain the constant volume of the recep-
tor it was diluted up to the 10 ml mark which was 
then analyzed spectrophotometrically with a UV-
VIS spectrophotometer for the determination of drug 
content present in formulation (Shimanzu UV 1800) 
at 303 nm [28]. 

Diffusion rate, in vitro flux (Jss), and permeability 
coefficient were assessed for all formulations (Kp). 
Fick’s law of diffusion, which views the movement 
of medicines through the epidermal barrier as a pas-
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sive diffusion process, was used to calculate the in 
vitro flux (Js). The slope of the linear part of the cu-
mulative amount penetrated per unit area vs. time 
plot was used to calculate the skin flux (g/cm2/hr).

The amount of medication that diffused across the 
membrane one milligramme at a time was utilized to 
calculate the diffusion rate (hr).

Dr=Q/T

Here,

Dr = Diffusion rate

Q = Amount of drug passing through the skin

T = Drug permeable through the skin per unit of time

The skin flux can be experimentally determined from 
the following equation: 

Jss=dQ/dT×1/T

Here, 

dQ/dt = Amount of drug which passes through the 
skin per unit time (μg/hr)

A = Area of skin tissue (cm2) through drug permea-
tion takes place 

Jss = Steady-state flux (mg/cm2/ hr) 

From the equation given below, the permeability co-
efficient (Kp) (cm/hr) was determined: 

Kp=Jss/Cd

Here, Cd = Drug concentration in the donor compart-
ment. [12]

3. Results and Discussion

3.1. Analytical Method for Estimation of 
Buspirone Hydrochloride

The UV maxima of Buspirone HCl was found at 
303nm in water. The linearity graph of buspirone 
HCl shows a good linearity R2 value of 0.9975.

The validation data (interday, intraday, precision, ac-
curacy and % RSD) of buspirone HCl has shown in 
the Table 2.

These results indicates that the analytical method is 
well-suited for its intended purpose. It demonstrates 
good linearity, sensitivity, precision, and accuracy 
within the specified concentration range. The low % 
RSD values for both interday and intraday measure-
ments indicate that the method is stable and repro-
ducible over time and within a single day. However, 
the slightly higher accuracy (101.98%) might require 
further investigation to understand and possibly cor-
rect the systematic bias in the measurements.

3.2. Drug-Excipient Compatibility Study

3.2.1. FTIR study

The drug-excipient compatibility study was carried 
out by FTIR spectroscopy. In order to find out the 

Figure 1. Calibration Curve of Buspirone HCl
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possibility of an interaction of buspirone HCl with 
the excipients The physical mixture’s and the drug’s 
FTIR spectra were recorded in the 4000-400 cm-1 

region.

Buspirone HCl, Guar gum, Gellan Gum, and the 
Physical mixtures of both formulations displayed 
some notable and recognizable peaks. The peak of 
the drug at 3489 cm-1 was due to stretching vibra-
tions of the N-H bond respectively. Peaks at 1650 
cm-1, 1250 cm-1, and 700 cm-1 could be assigned to 
C=O bend, C-N stretching, and C-Cl bond respec-
tively. The peak of Guar gum at 3200 cm-1 was due 
to stretching vibrations of the O-H bond respectively. 
Peaks at 1635 cm-1, 1350 cm-1, and 1050 cm-1 could 
be assigned to C=O bend, CH2 stretching, and C-O 
bond respectively. The peak of Gellan gum at 3370 
cm-1 was due to stretching vibrations of the O-H 
bond respectively. Peaks at 1650 cm-1, 1450 cm-1, 
and 1200 cm-1 could be assigned to C=O bend, O-H 
stretching, and C-O bond respectively. There was no 
interaction between the drug and the excipients in 
Figure 2 as indicated by the availability of all the 
Buspirone HCl, Guar gum, and Gellan gum shows 

characteristic peaks in the formulation that was op-
timized.

3.2.2. Differential Scanning Calorimetry study

The DSC thermograms of pure buspirone HCl pow-
der the formulation of guar gum and the formulation 
of gellan gum are shown in the Figure 3.

The drug Buspirone HCl subjected to the DSC study, 
started melting at 180ºC and completed at 210ºC, 
suggesting that this narrow range of melting points 
is due to the presence of a single compound in the 
pure form. Formulation DSC thermograms show a 
buspirone HCl endothermic peak at 191.79ºC, so it 
can be concluded that Buspirone HCl was a complex 
form in the patch. These results imply that polymers 
used for the preparation of patches are compatible 
with the drug.

3.3. Preliminary Trails of Formulation

In the formulation of the patch polymers and plas-
ticizer used were varied and the “effect on folding 
endurance” and “moisture content” was studied.

Different types of polymers guar gum, gellan gum, 

Table 2. Validation parameters of Buspirone HCl 

Sr.No Parameters Results

1 λmax 303nm

2 Linearity range(µg/ml) 10-50µg/ml

3 Intercept 0.0051

4 Slope 0.0069

5 r2 0.9975

6 Standard deviation 0.0145

7 % RSD (linearity) 0.6520

8 Interday (% RSD)

10 µg/ml 1.056

20 µg/ml 0.513

30 µg/ml 0.977

9 Intraday (% RSD)

10 µg/ml 1.018

20 µg/ml 0.509

30 µg/ml 0.784

10 Accuracy (%) 101.98

11 Precision (% RSD) 0.98
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xanthan gum, and sodium alginate were used and the 
effect on folding and moisture content was evaluated, 
whereas in case of karaya gum the film/ patch was not 
formed. Among all these polymers guar gum and gel-
lan gum show greater folding endurance compared 
to other polymers so, guar gum and gellan gum using 
different concentrations were selected for the further 
preparation of buspirone HCL transdermal patches.

3.4. Preparation of Transdermal Patches of 
Buspirone HCl

Guar gum and Gellan gum using different concen-
trations were selected for the further preparation of 
buspirone HCl transdermal patches.

3.5. Characterization of the Transdermal 
Patches

Buspirone Hydrochloride loaded patches were for-
mulated using different polymers by keeping the 
drug weight constant using the solvent casting 
method. All the prepared drug-loaded patches were 
smooth, transparent, thin, and flexible. The prepared 

Figure 2. FTIR data (A) Buspirone HCL, Guar gum, and Formulation (B) Buspirone HCl, Gellan gum and Formulation.

13 

3.2 Drug-Excipient Compatibility Study 

FTIR study 

The drug-excipient compatibility study was carried out by FTIR spectroscopy. In order to find 

out the possibility of an interaction of buspirone HCl with the excipients The physical mixture's 

and the drug's FTIR spectra were recorded in the 4000-400 cm-1 region. 

(A)  
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Figure 2. FTIR data (A) Buspirone HCL, Guar gum, and Formulation (B) Buspirone HCl,  

Gellan gum, and Formulation 

Buspirone HCl, Guar gum, Gellan Gum, and the Physical mixtures of both formulations 

displayed some notable and recognizable peaks. The peak of the drug at 3489 cm-1 was due to 

stretching vibrations of the N-H bond respectively. Peaks at 1650 cm-1, 1250 cm-1, and 700 cm-

1 could be assigned to C=O bend, C-N stretching, and C-Cl bond respectively. The peak of Guar 

patches were subjected to folding endurance, thick-
ness, moisture content, moisture uptake, uniformity 
of weight, drug content, and flatness, in vitro diffu-
sion study was studied and their values are given in 
Tables 6. All the Buspirone Hydrochloride loaded 
patches were obtained and showed that an increase 
in the concentration of polymer leads to an increase 
in thickness and percentage flatness. Also, the weight 
of patches increased with an increase in the concen-
tration of polymer.

The folding endurance for all guar gum and gellan 
gum batches was greater than 100. The percentage 
moisture content of the Guar gum patch was in the 
range of 8.89 % to 13.23 % and Gellan gum was in 
the range of 8.68 % to 11.95 %. The moisture uptake 
data was in the range of 17.39 % to 20.37 % and 
8.13 % to 10.62 % of Guar gum and Gellan gum re-
spectively. Studies of moisture content and moisture 
absorption revealed that the hygroscopic properties 
of the polymer-glycerol composite patches may be 
responsible for the increase in moisture absorption. 
In the prepared patches drug content analysis, it was 
found that Guar gum ranged between 92.67% to 
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Figure 3. DSC data (A) Buspirone HCl (B) Guar gum (C) Gellan gum 

3.3 Preliminary Trails of Formulation 
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Thermal Analysis Report

Figure 3. DSC data (A) Buspirone HCl (B) Guar gum (C) Gellan gum

Table 3. Evaluation of preliminary trails 

BATCH POLYMER FOLDING ENDURANCE MOISTURE CONTENT

F1

Guar gum

> 100 18.83%

F2 > 100 13.47%

F3 > 100 11.91%

F4

Karaya gum

Film/ patch not formed

F5 Film/ patch not formed

F6 Film/ patch not formed

F7

Gellan gum

> 100 13.73%

F8 > 100 21.66%

F9 > 100 18.42%

F10
Xanthan gum 

+Sodium alginate

> 100 18.80%

F11 1 12.52%

F12 28 18.78%
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99.56% and Gellan gum ranged between 68.05% to 
72.78%.

3.6. In-Vitro Diffusion Study

The Comparitively % drug diffusion study of all the 
batches is shown in Table 6. 

The % drug diffusion study of the gellan gum formu-
lation shows less release compared to the guar gum 
formulation Gellan gum % diffusion release is up to 
70% and guar gum shows the release of up to 99% at 
24 hrs. In gellan gum G2 batch shows release in con-
trolled and uniform manner.As the guar gum shows a 
more moisture uptake compare to gellan gum due to 
entrapment of water in the patches guar gum shows 
the more drug release. 

The provided results appear to represent data related 
to the diffusion rate, flux, and permeability coeffi-
cient for different batches or groups (G1, G2, G3) 
and formulations (L1, L2, L3).

This parameter measures the rate at which a sub-

stance (presumably a drug or solute) diffuses through 
a specific membrane or material per unit of time 
(hour).Among the batches and formulations, G2 ex-
hibits the highest diffusion rate (0.2593 mg/hr), fol-
lowed closely by G3 (0.2587 mg/hr). This suggests 
that these batches release the drug at a relatively 
faster rate compared to the others.L3 has the low-
est diffusion rate (0.1801 mg/hr), indicating slower 
drug release. Similar to the diffusion rate, G2 and 
G3 have the highest flux values (8.2596 × 10-² mg/
cm² hr-¹ and 8.2413 × 10-² mg/cm² hr-¹, respective-
ly). This confirms their relatively faster drug release 
rates.L3 has the lowest flux (5.7371 × 10-² mg/cm² 
hr-¹), indicating slower drug transport through this 
formulation. The values provided are in the range of 
1.2108 × 10-² to 1.3152 × 10-², with G2 having the 
highest permeability coefficient and L3 the lowest.A 
higher permeability coefficient suggests greater ease 
of drug transport through the material.

Table 4. Composition of transdermal patches using different concentration 

Ingredients G1 G2 G3 L1 L2 L3

Buspirone HCl 128 mg 128 mg 128 mg 128 mg 128 mg 128 mg

Guar gum 400 mg 600 mg 800 mg - - -

Gellan gum - - - 400 mg 600 mg 800 mg

Glycerin 10 % 10 % 10 % 10 % 10 % 10 %

Water 40 ml 40 ml 40 ml 40 ml 40 ml 40 ml

Table 5. Physico-chemical evaluation data of Buspirone HCl transdermal Patches 

Batch *Thickness
(Mm)

*Folding 
Endurance

*Moisture 
Content (%)

*Moisture 
Uptake(%)

Uniformity Of 
Weight

(Mg ± SD)
Flatness Drug Content

% ± Sd

G1 0.1±0.04  144±04 08.89±0.49 17.39±1.078 0.037 ± 0.0037 100 % 92.67 ± 0.69

G2 0.1±0.03 150±08 11.94±0.68 18.19±0.971 0.045 ± 0.0028 100 % 99.56 ± 0.31

G3 0.2±0.09 148±03 13.23± 0.59 20.37± 1.014 0.071 ± 0.002 100 % 98.95 ± 0.35

L1 0.2±0.07 127±02 08.68±0.98 08.13±0.854 0.044 ± 0.004 100 % 68.05 ± 0.45

L2 0.2±0.06 137±04 09.61±0.71 09.28±0.768 0.077 ± 0.0028 100 % 72.78 ± 0.52

L3 0.3±0.028 123±05 11.95±0.58 10.62±1.029 0.191 ± 0.0057 100 % 68.05 ± 0.67
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4. Conclusions
In the present research studies, an attempt was given 
to design and develop Transdermal Drug Delivery 
route using Natural polymers such as Guar gum, 
Xanthan gum Kraya gum and Gellan gum were used 
as natural polymers for the preparation of the patch 
using solvent casting method. Karaya gum and Xan-
than gum patches were not used for the further study 

because the patches were not formed well on the 
bases of folding endurance and percentage moisture 
content. After that, patches were prepared using dif-
ferent amount of Guar gum and Gallen gum (400mg, 
600mg and 800mg respectively). The patch of 3 × 
3 cm containing 2mg/cm2 was evaluated on the ba-
sis of different parameters like folding endurance, 
percentage moisture content, thickness, percentage 

Table 6. In-vitro diffusion studies of transdermal patches 

% Drug Diffusion

SR NO Time (hr) G1 G2 G3 L1 L2 L3

1 0 0 0 0 0 0 0

2 0.5 9.94 24.15 11.03 23.05 15.4 13.22

3 1 19.77 36.17 14.31 25.24 20.87 14.31

4 2 26.33 43.82 24.15 28.52 27.42 16.5

5 3 32.89 51.47 27.42 32.89 32.89 21.96

6 4 39.44 55.84 33.98 41.63 35.89 26.33

7 5 46.00 58.02 40.54 46.00 38.35 28.52

8 6 54.74 60.21 44.91 51.47 41.35 32.89

9 7 59.12 63.49 48.19 55.84 43.82 37.26

10 24 91.24 99.11 98.89 70.04 71.14 68.84

Figure 4. In-vitro diffusion of transdermal patches 
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moisture uptake, uniformity of weight, flatness drug 
content, and in vitro diffusion study. From the re-
sult of evaluation parameter, it was concluded that 
G3 batch was selected as best patch containing bus-
pirone hydrochloride, 800mg Guar gum, The result 
of diffusion study shows that G3 batch had 98.89% 
drug released in increasing manner which indicated 
higher drug diffusion through the skin within 24 
hours. It is suggested that Natural Polymers can be 
good for preparation of transdermal patch.
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