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ABSTRACT 
 
The aim of the present study was to formulate injectable in situ gel matrix containing propafenone hydrochloride(PHC) by cold method, using the 
thermosensitive polymer Pluronic F127 (20%) together with hydroxypropyl methylcellulose E5LV (HPMC E5LV), polyvinyl pyrrolidone K-30 (PVP K-30), 
hydroxyethyl cellulose (HEC) and hydroxypropyl methylcellulose K4M (HPMC K4M). The formulations were evaluated for clarity, sterility, gelation 
temperature, gelation time, viscosity, drug content, in-vitro drug release and in-vivo drug release. All prepared formulations were found to be clear, 
transparent and sterile. Gelation temperature for the formulations was found in between 29-34ºC. Viscosity enhancement by the incorporation of 
polymers (HPMC E5LV, HPMC K4M, PVP K-30 and HEC) caused the retardation of drug release from gels in in-vitro release test. The pharmacokinetic 
parameters of propafenone hydrochloride after intramuscular (IM) and subcutaneous (SC) administration were determined in rats. It was concluded that 
the drug release performance was greatly affected by the nature of polymers used in the preparation of injectable in situ gel. 
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INTRODUCTION 
 
There are many possible routes of drug administration such as oral, 
transdermal and parenteral. Oral route is not effective because of first 
pass metabolism [1, 2]. Transdermal drug delivery system (TDDS) has 
advantages over oral route which is first-pass effect. But main problem 
with drug penetration in transdermal drug delivery is stratum corneum 
[3]. Parenteral route has more advantages over both oral and transdermal 
routes. In parenteral drug delivery system, drug reaches to systemic 
circulation with rapid absorption. But main problem with parenteral 
route is rapid decline of drug concentration in systemic circulation. To 
overcome this problem, extended-release and controlled-release drug 
delivery systems have been developed.  
 
The development of injectable drug delivery system has received 
considerable attention over the past few years. The reason to receive 
great attention is advantages of new injectable drug delivery system. 
These advantages are ease of application, site-specific action, prolonged 
drug release, decreased drug dose and better patient compliance and 
comfort. Modified release injectable delivery systems such as 
microspheres, liposomes, gels, suspensions, in situ forming implants, 
lipophilic solutions, solid lipid nanoparticles and drug eluting stents [4]. 
In recent years, the development of in situ gel systems has received a 
considerable attention as polymeric drug delivery systems. The 
importance of in situ forming matrix systems is related to several 
advantages such as, for instance, easy application, use of non-toxic 
carriers, simple and economical elaboration, prolonged residence time 
and controlled drug release. Moreover these systems avoid painful 
surgical procedures to insert solid implants [5]. The in situ formulation is 
liquid prior to injection and gels upon contact with stimuli, much like a 
semi-solid implant. Different stimuli, which are responsible for gel 
formation, are temperature, pH and solvent exchange [4]. 
 
Some polymers in aqueous solutions are known to exhibit temperature-
dependent reversible sol–gel transitions. The polymeric solutions can be 
injected while kept above or below their transition temperature and form 
a gel as they reach body temperature. The most studied thermosensitive 
polymers are the pluronics which are poly(ethylene oxide) (PEO)-
poly(propylene oxide) (PPO)-poly(ethylene oxide) block copolymers 
Those polymers exist as a mobile viscous liquid at reduced temperatures 
but form a rigid semisolid gel network with an increase in temperature. 
Unfortunately, pluronic gels are obtained at high concentrations of 
pluronics only (between 20 and 30%) and have been shown to erode 
rapidly [6].  
           
 Propafenone Hydrochloride (PHC) is chemically 2'-[2-hydroxy-3-
(propylamino)-propoxy]-3-phenyl propiophenonehydrochloride [7]. PHC 
is a class 1C antiarrhythmic drug [8]. PHC is used for the treatment of 
frequent ventricular ectopic depolarizations [9], sustained ventricular 
tachyarrhythmias [10] and arrhythmias related to accessory 
atrioventricular pathways [11].  
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Its short biological half-life (2-10 h) necessitates that it can be 
administered in 2 or 3 doses daily to maintain steady blood levels. The 
starting dose of PHC is 450 mg/day orally. It is practically insoluble in 
water, having only < 10% oral bioavailability [8]. PHC undergoes 
extensive first pass metabolism. Therefore, controlled release formulation 
is important. The use of extended release products have advantages like 
sustained blood level, improved patient compliance and attenuation of 
adverse effect. Thus, formulation of PHC in extended release form will 
increase the therapeutic efficacy and patient compliance. The aim of the 
study was to develop a system based on thermosensitive in situ gelling 
matrix system containing Propafenone hydrochloride. This new 
formulation should be able to prolong the drug release. In this study, 
thermosensitive gels were prepared using Pluronic F-127 (PF127) and 
different polymers like hydroxy propyl methyl cellulose E 5 LV (HPMC E 5 
LV), polyvinyl pyrrolidone K-30 (PVP K 30), hydroxy ethyl cellulose (HEC) 
and hydroxy propyl methyl cellulose K 4 M (HPMC K4M). 
 
EXPERIMENTAL  
 
Materials 
 
Propafenone Hydrochloride (PHC) and Pluronic F-127 (PF127) were 
purchased from Sigma – Aldrich Chemicals, USA. Hydroxypropyl 
methylcellulose E5LV (HPMC E5LV), polyvinyl pyrrolidone K-30 (PVP K-
30) and hydroxyethyl cellulose (HEC) were purchased from Loba Chemie, 
Mumbai. Hydroxypropyl methylcellulose K4M (HPMC K4M) was obtained 
from Microlabs, Bangalore. All the chemicals were of reagent grade and all 
chemicals were used as received. 
 
BIOCOMPATIBILITY TEST 
 
Biocompatibility of the polymers was measured by HET-CAM (Hen's Egg 
Test on the Chorioallantoic Membrane) [12, 13]. The HET-CAM is another 
alternative method to animal experimentation for assaying corrosives 
and/or severe injectable irritants, using chorioallantoic membrane of 
embryonated hen’s egg. This test assesses the damage of membrane to 
determine the potential irritation to the blood vessels. The acute effects of 
the test substance on the small vessels and proteins of the soft tissue of 
the membrane are assumed to be similar to the effects caused by the 
substances in the eyes of rabbits. The HET-CAM was described by Luepke 
in 1985 to assay irritant/corrosive potential and allows the study of the 
immediate effects of administration of the test substance on solids or 
liquids in membrane of embryonated hen’s egg [14]. This method is 
internationally validated. 
 
IN-SITU GEL FORMULATION 
 
The process employed to formulate in-situ gels was cold method [15].PHC 
was solubilized in hot distilled water and cool it. After cooling, the 
required amount of PF127 and other polymers were added to these 
solutions as given in Table 1. Various concentrations of HPMC E 5 LV, PVP 
K 30, HEC and HPMC K 4 M were used to formulate different 
formulations. The solutions was mixed well and stored at 4°C. 
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Table 1. Composition of the In Situ Injectable Gels of Propafenone Hydrochloride 
 

*Volume upto 10 mL 

 
Fourier Transform Infra-red spectroscopy (FTIR) 
 
FTIR spectra of pure drug and all formulations were obtained using KBr 
pellet method (applying 6000 kg/cm2). Spectral measurements were 
obtained by powder diffuse reflectance on a FTIR spectrophotometer 
(Shimadzu, model 8033, USA) in the wave number region 400-4000 cm -1 
to drug excipient interactions if any. 
 
Differential scanning calorimetry (DSC) 
 
All dynamic DSC studies were carried out on DuPont thermal analyzer 
with 2010 DSC module. Calorimetric measurements were made with the 
help of an empty cell (high purity alpha alumina discs of DuPont 
Company) as the reference. The instrument was calibrated using high 
purity indium metal as standard. The dynamic DSC scans were taken in 
nitrogen atmosphere at the heating rate of 10°/min in the temperature 
range 30-200°C. 
 
Physical Appearance 
 
All the prepared formulations were filled in the 20 mL of the glass bottle 
than they were kept in front of the clarity testing port under the black and 
white background for the presence of any visible particulate matter. 
 
Sterility 
 
All injectable preparations should be sterile therefore the test for sterility 
is very important evaluation parameter. The sterility test was performed 
according to Indian Pharmacopoeia. Direct inoculation method was used. 
2 ml of liquid from test container was removed with a sterile pipette or 
with a sterile syringe or a needle. The test liquid was aseptically 
transferred to fluid thioglycolate medium (20 ml) and soyabean-casein 
digest medium (20 ml) separately. The formulation was mixed with the 
media. The inoculated media were incubated for not less than 14 days at 
30-35°C in the case of fluid thioglycolate medium and 20-25°C in the case 
of soyabean-casein digest medium. 
 
Content Uniformity 
 
The prepared formulations were analyzed for drug content by taking 2 
mL of gel in 10 mL volumetric flask and the volume was diluted with 
methanol. From the above solution 0.1 mL was pipetted out into a 10 mL 
volumetric flask and volume was adjusted with methanol. Absorbance 
was measured at 304 nm. 
 
Measurement of Gelation Temperature 
 
It was determined by using method described by Miller and Donovan 
technique. A 2 ml aliquot of gel was transferred to a test tube and 
immersed in a water bath. The temperature of water bath was increased 
slowly and left to equilibrate for 5 min at each new setting. The sample 
was then examined for gelation, which was said to have occurred when 
the meniscus would no longer moves upon tilting through 90°C. All 
measurements were performed in triplicate (n = 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rheology Studies 
 
The viscosity studies of all the formulations were measured by using 
Brookfield DVII+ viscometer using spindle LV3 at 50 rpm. Viscosity was 
measured at 37±1°C using a thermostated water jacket. All measurements 
were made in triplicate. 
 
In vitro Drug Release Study 
 
The release studies were performed using the dialysis method. 6 ml of 
formulation was placed in a dialysis tube. The dialysis tube was then 
placed in a vessel containing 100ml of phosphate buffer pH 7.4 stirred at 
100 rpm.Samples were collected periodically and replaced with fresh 
medium of phosphate buffer, pH 7.4. After filtration through the 
Whatman filter paper 41, the concentration of drug was determined 
spectrophotometrically at 304 nm. The kinetic analysis of release data 
was done using PCP –Disso 2.08 software. 
 
In situ Appearance 
 

The optimized formulation was injected into dead rat skin (20°C) using a 
26 gauge needle to observe whether the injected suspension would gel in 
the aqueous environment of the tissues. The skin was used as the site of 
injection due to the ease of visualisation. 
 
In vivo Gel Formation and Pharmacokinetics Study 
 
Albino Wistar Rats (275–300 g) were used in the release study. Animals 
were housed in sterile polypropylene cages. The animal care and handling 
was carried out according to CPCSEA guidelines. Animals used in the 
study were approved by Institutional Animal Ethics Committee (IAEC), 
JSSCP, SS Nagar, Mysore, India. The animals were divided into two groups 
of three animals each. Group I and group II were injected with optimized 
injectable in situ gel by SC and IM route respectively. A 1 mL syringe with 
a 26-gauge needle was used to inject 0.5 mL of the injectable gel.  
 
For the in vivo detection of propafenone hydrochloride, an aliquot of 
blood was drawn from reteroorbital sinus of each rat at specified blood 
collection times. A 0.3 mL aliquot of blood from reteroorbital sinus was 
collected in an EDTA coated eppendorf tube. They were centrifuged at 4°C 
and 5000 rpm for 10 min to collect plasma. Plasma was separated into 
eppendorf tube. Plasma samples were stored frozen at -20°C until 
assayed. The readings were studied in HPLC [16].The pharmacokinetic 
parameters were attained using PKSolver software. 
 
RESULTS AND DISCUSSION 
 
Biocompatibility Test 
 
Objective of the present study is to prepare injectable in-situ gelling 
matrix system. Injectable preparation should be nonirritant in nature. 
Irritancy of the polymers and other excipients was measured by HET-
CAM.  All polymers which were used in the formulations were tested and 
it was found that no single polymer had irritant effect on the embryo and 
there was no sign of lysis, haemorrhage and coagulation was observed. As 

Formulation 
Code 

Drug 
(mg) 

Pluronic F-127 
(%) 

HPMC E 5 LV 

(%) 

HPMC K 4 
M (%) 

PVP K-30 
(%) 

HEC 
(%) 

Distill Water 
(ml) 

HP-01 35 20 0.5 - - - 10 
HP-02 35 20 1.0 - - - 10 
HP-03 35 20 1.5 - - - 10 
HP-04 35 20 2.0 - - - 10 
HK-05 35 20 - 0.5 - - 10 
HK-06 35 20 - 1.0 - - 10 
HK-07 35 20 - 1.5 - - 10 
HK-08 35 20 - 2.0 - - 10 
PV-09 35 20 - - 0.5 - 10 
PV-10 35 20 - - 1.0 - 10 
PV-11 35 20 - - 1.5 - 10 
PV-12 35 20 - - 2.0 - 10 
HE-13 35 20 - - - 0.5 10 
HE-14 35 20 - - - 1.0 10 
HE-15 35 20 - - - 1.5 10 
HE-16 35 20 - - - 2.0 10 
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a result it was found that all the polymers have no signs of any 
immunological response and thus passes the test. 
 
Fourier Transform Infra-red spectroscopy (FTIR) 
 
Propafenone hydrochloride pure drug and polymers were subjected for 
FTIR spectroscopic analysis for compatibility studies and to ascertain 
whether there was any chemical interaction between the drug and the 
polymers used. The IR spectra of pure propafenone hydrochloride and 
formulations were found to be identical and presented in Fig 1. The 
characteristic IR absorption peaks of propafenone hydrochloride at 3426 
cm−1 (bonded -OH), 3317 cm−1 (secondary amine), 2947 cm−1 (aliphatic C-
H stretching), 1658 cm−1 (keto group), 1231 cm-1 (ether) and 1034 cm-1 
(C-O stretching) were present. FTIR spectra of the formulation with 
polymers showed all propafenone hydrochloride characteristic 
absorption bands suggesting there is no chemical interactions between 
the drug and polymers used in the formulations. 
 

 
Figure 1. FTIR spectra of (A) Propafenone Hydrochloride, (B) Drug + PF-

127 + HPMC E5LV, (C) Drug + PF-127 + HPMC K4M, (D) Drug + 
PF-127 + PVP K-30 and (E) Drug + PF-127 + HEC 

 
Differential scanning calorimetry (DSC) 
 
DSC results provide both qualitative and quantitative information about 
the physicochemical state of the drug present in formulation. The DSC 
thermogram of the pure drug and combination formulation were 
obtained (Fig 2). The thermogram of pure drug showed a melting 
endothermic peak at 173.2ºC. The thermogram of the drug-loaded 
formulations showed a broad and low intensity peak related to PHC. This 
confirmed that the presence of other excipients did not affect the drug 
stability. 

  
Figure 2. DSC thermograms of (A) Propafenone Hydrochloride, (B) Drug 

+ PF-127 + HPMC E5LV, (C) Drug + PF-127 + HPMC K4M, (D) 
Drug + PF-127 + PVP K-30 and (E) Drug + PF-127 + HEC 

 
Physical Appearance 
 
All the prepared Injectable in situ gel formulations were found to be clear 
and transparent under black and white background. There was no sign of 
any visible particulate matter in all the formulations. The added polymers 
are suitable to produce a clear preparation. 
 
Sterility 
 
Optimized formulation was sterilized by UV rays by keeping it in UV 
chamber for 120 mins. The formulation PV-12 was sterilized at 265 nm 
and the reason for selecting the particular wavelength is that, the 
effectiveness is 100% at this wavelength as compared to other 

wavelength. After sterilization the formulation should be stored in a well 
closed container. The optimized formulation passed the sterility test as 
there was no appearance of turbidity and hence no evidence of microbial 
growth when incubated for not less than 14 days at 30-35°C in case of 
fluid thioglycollate medium and at 20-25°C in case of soyabean casein 
digest medium. 
 
Gelation Temperature 
 
The gelation mechanism of pluronic solutions indicates a micellar mode 
of association. Micelle formation occurs at the critical micellization 
temperature as a result of PPO block dehydration. With increasing 
temperature, micellization becomes more important, and at a certain 
temperature, micelles come into contact and no longer move. Thus, 
packing of micelles and micelle entanglements might be the possible 
mechanisms of pluronic solution gelation with increase of temperature. 
Pluronic F127 solution behaves as a mobile viscous liquid at room 
temperature (25°C) and transformed into a semi-solid transparent gel at 
body temperature (37°C). 
 
 Pluronic formulations generally increase the drug residence time at 
application sites through gelling, resulting in improved bioavailability and 
efficacy. In general, the gelation temperatures have been considered to be 
suitable if they are in the range of 25°C - 37°C. If the gelation temperature 
of a thermoreversible formulation is lower than 25°C, a gel may be 
formed at room temperature, leading to difficulty in manufacturing, 
handling, and administering. If the gelation temperature is higher than 
37°C, a liquid dosage form will still exist at the body temperature. As the 
temperature of the human body is 37°C, this study aimed at preparing 
PF127 based liquid formulations that may be transformed into gel below 
37°C. 
 
It has been reported that the sol to gel transition temperature decreases 
when PF127 concentration increases [17]. In this study (based on the 
preliminary studies), the concentration of PF127 was fixed at 20% for 
appropriate gel transition temperature. The sol-gel transition 
temperature of the studied formulations is presented in Table 2. In 
addition, the influence of the incorporation of polymers into the PF127 
gel on the transition temperature was evaluated. It was noticed from the 
Figure 3 that, there was a slight difference between the gelation 
temperatures of prepared formulations. 
 

 
 
Figure 3. Sol-Gel Transition of formulation PV-12 
 
Rheology Changes at Physiological Temperature 
 
To determine the viscosity of the gels at body temperature, we measured 
the viscosities of all the formulations at 37°C. In this experiment, 
solutions in the sol state at 25°C were immersed in a water bath at 37°C 
and their viscosities were monitored by a viscometer. 
Viscosity studies showed a marked increase in viscosity of the gels at 
37°C due to sol-gel conversion. Concentration of polymers also had 
significant effect on the viscosity of the gels. The order of increase in 
viscosity observed can be given as follows; HPMC K4M > PVP K-30 > HEC 
> HPMC E5LV. 
 
 Content Uniformity 
 
The prepared formulations were analyzed for drug content and the data is 
reported in Table 2. It was observed that the drug content was 
satisfactory and the drug was uniformly distributed in all the 
formulations. The optimized formulation had 99.88 % drug content. 
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Table 2. Drug Content, Gelation Temperature and Viscosity of different 
formulations 

 

Mean ± SD *Standard deviation, mean n = 3 

 
In Vitro Drug Release Study 
 
The drug release profiles of all formulations are presented in Figure 4. 
HK-08 showed higher drug release profile at 60 h (82.58 ± 0.37%) and 
the drug release profile decreased as the incorporated polymer 
concentration increased in the gel formulations. This explains the lowest 
drug release profile obtained for HP-01 (99.01 ± 0.51%) after 24 h. Slow 
releasing effect of drug from formulations can be explained by the 
increase of viscosity. From this result it can also be concluded that 
formulation PV-12 showed retarded drug release among all the 
formulations. Formulation HK-08 showed better result than PV-12. But 
due to high viscosity of HK-08, it is not suitable as injectable formulation 
(syringability of the formulation). 
 

 
Figure 4. Cumulative Drug Release profile of PHC from formulations HP-

01 to HP-04, HK-05 to HK-08, PV-09 to PV-12 and HE-13 to HE-
16 

 
As PF127 forms a gel created by the aqueous pores of triblock copolymer, 
it may be hypothesized that the drug is released by diffusion through the 
extra-micellar water channels of the gel matrix. Although three-
dimensional network of gel is sufficiently rigid, the highly hydrated 
microscale environment enables sufficient mass transfer [18]. It was 
reported that gel dissolution also contributed to the release mechanism of 
poloxamer gel as well as drug diffusion from gel matrix [19]. The rate of 
drug release from optimized formulation followed zero order kinetics and 
numerical data fitted into Peppas equation. Statistically estimated values 
of n of drug from optimized formulation is 0.6398, indicated that the drug 
release from optimized formulation was Non-Fickian diffusion. This non-
Fickian release kinetics indicated that the drug release was related to 
both gel dissolution and drug diffusion mechanism. The obtained 
correlation coefficient, R2 for optimized formulation is 0.9902.  
 
In Vivo Gel Maintenance 
 
When optimized formulation (PV-12) was injected at room temperature 
into wistar rat by SC and IM route, it became gels after injection within 
few seconds. Optimized formulation (PV-12) gel was maintained at the 
injection site, as shown in Figure 5. 
 

 
 
Figure 5. In vivo appearance of formulation PV-12 in rats; (A) 

Subcutaneous route and (B) Intramuscular route 
 
 In Vivo Drug Release Study 
 
All animals remained in good health throughout the acclimatization and 
study periods. The mean (±SD) plasma concentrations of PHC at the times 
of sample collection after SC and IM administration are plotted in Fig. 6. 
Drug concentration was determined by using HPLC method.  

 
Figure 6.Semi-logarithmic plasma concentration – time profile of 

propafenone hydrochloride after intramuscular (-■-) and 
subcutaneous (-▲-) administration of formulation PV-12 

 
The semi-logarithmic plasma concentration time profiles and 
comparative mean pharmacokinetic parameters of PHC following IM and 
SC administration of the optimized formulation are shown in Fig. 9 and 
Table 3.The highest mean Cmax value was observed for IM (52.23 ± 6.093 
ng/ml) as compared to SC (37.63 ± 3.972 ng/ml). However, the difference 
in the Cmax values recorded for both routes was statistically significant. 
Comparison of the semi-logarithmic plasma concentration time curve of 
IM route with that of SC route, indicates that SC route associated with a 
lower peak plasma concentration than that of IM route.  
 
Table 3. Pharmacokinetic parameters (mean ± SD) of PHC in rat after 

intramuscular and subcutaneous administration (n=3) 
 

Mean ± SD *Standard deviation, mean n=3 

 
Mean half-life (t1/2) for IM and SC routes were found to be 3.17 ± 0.903 hr 
and 5.02 ± 1.393 hr respectively, no statistical significant difference 
between them. Mean residence time (MRT) of IM and SC routes was found 
to be 4.87±1.062 hr and 6.88 ± 1.468 hr, respectively. The difference in 
mean values of MRT from the two formulations was statistically 
insignificant. The mean AUC0-24 values for IM and SC routes were266.48 ± 
66.43 ng hr/ml and 274.28 ± 67.02 ng hr/ml respectively. From the 
result, statistical analysis indicated that SC route exhibited a smaller and 
non-significant reduction in the AUC values. The observed mean AUC0- 
values for IM and SC routes were 270.15 ± 70.95 ng hr/ml and 285.75 ± 
77.97 ng hr/ml did not show any significant statistical difference between 
the products. 
 

Formulation 
Code 

Drug 
content (%) 

Gelation 
Temperature (°C) 

Viscosity 
(cps) 

HP-01 99.05 ± 0.74 33.1±0.25 486 ± 3.61 
HP-02 99.29 ± 0.36 32.3±0.26 503 ± 2.00 
HP-03 99.76 ± 1.25 31.7±0.10 527 ± 2.65 
HP-04 98.81 ± 0.74 30.5±0.40 535 ± 3.51 
HK-05 98.69 ± 0.90 33.7±0.21 585 ± 3.61 
HK-06 98.33 ± 0.55 32.8±0.15 628 ± 2.52 
HK-07 99.40 ± 0.90 32.0±0.10 645 ± 2.08 
HK-08 98.93 ± 0.36 31.3±0.21 678 ± 4.04 
PV-09 98.45 ± 1.15 32.4±0.15 514 ± 4.16 
PV-10 98.10 ± 1.15 31.5±0.15 539 ± 3.00 
PV-11 97.98 ± 0.41 30.3±0.21 554 ± 2.52 
PV-12 99.88 ± 1.09 29.1±0.25 577 ± 2.08 
HE-13 98.57 ± 1.07 33.5±0.20 506 ± 2.08 
HE-14 98.21 ± 0.94 32.7±0.10 515 ± 3.06 
HE-15 99.52 ± 0.21 31.2±0.21 531 ± 3.21 
HE-16 99.17 ± 0.41 29.8±0.25 552 ± 1.53 

Parameters Unit Intramuscular Subcutaneous P 
Value 

λz 1/hr 0.231 ± 0.064 0.14 ± 0.035 > 0.05 
t1/2 hr 3.17 ± 0.903 5.02 ± 1.393 > 0.05 
Tmax hr 2 2  
Cmax ng/ml 52.23 ± 6.093 37.63 ± 3.972 < 0.05 
AUC0-t ng/ml*hr 266.48 ± 66.43 274.28 ± 67.02 > 0.05 
AUC0- ng/ml*hr 270.15 ± 70.95 285.75 ± 77.97 > 0.05 

AUC0-t/0-  0.989 ± 0.013 0.96 ± 0.027 > 0.05 

MRT0- hr 4.87±1.062 6.88 ± 1.468 > 0.05 
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CONCLUSION 
 
From this investigation, it can be concluded that the temperature 
sensitive injectable in situ gel can be used to achieve controlled drug 
release. All polymer based gels formulated had gelation temperature well 
below body temperature thus they readily became gels, making them 
ideally suited to function as drug depot. Thus the developed dosage form 
was found easy to administer, simple, comfortable, with increased patient 
compliance. 
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