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ABSTRACT :

The skin is the largest organ of the human body and it’s in direct contact with the environment. It can be damaged by heat, electricity, chemicals and most
importantly, burning. Approximately 6-7 million peoples are suffer from skin burns every year in India. We aimed to create a Heat and pH sensitive herbal in-situ
gel, which will form a gel in a part or area of the skin after being applied to the area or site of the burn. Development and evaluation of topical delivery systems to
create in-situ gels for efficient use of antibiotics and burn healing. Aloe Vera, kiwi, broccoli and marigold are important herbs which are very use full in burn
treatment and tissue remodeling and which is also contain antimicrobial, anti-inflammatory, analgesic with instant cooling instant cooling effect. Therefore,
extracts of these plants are used as an active ingredient in the preparation of in-situ herbal gels for treatment of burns or wounds.
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Introduction :

The burn injury was thermal injury cause by heat, electricity, radiation, acid, etc.!’? It refers to cell or tissue damage resulting from various factors
such as inflammation, toxicity, and other microbial factors.”* The burn injury was classified according to its depth and size. The burn effect on upper
layer of epidermis is called first-degree burn, it’s cause pain and red skin. The deep burn on epidermis layer cause pain and required surgery which is
called as second-degree burn. A third-degree burn was deep to the dermis layer cause infection pain and required surgery and the fourth degree burn
deeper to tissues, muscle, or bone they lead to loss of burn part.>’® Healing of skin burn will be completed in the two phases, first phase is proliferative
phase and second was remodeling phase. The proliferative phase contains wound closing and revascularization by keratinocytes and fibroblasts. the
remodeling phase contains wound maturation and scarring of wound by collagen fibers, elastin protein and fibroblast or myofibroblast.””*

Now a days, the use of herbal products in the production of new drugs is increasing rapidly. Here from all the known and accessible plants such as
aloe vera, kiwi, broccoli, and marigold are rich in many proteins and fibers, Like Keratin, elastin, collagen fibers, fibroblasts, etc.?’'*’!"’!2 which have
wound healing, anti-bacterial, antioxidant, anti-inflammatory and tissue repairing property.'*’'#’15’1¢ They also contain minerals, amino acid, vitamins,
glucosinolates, lipids, lutein.!””!#*1°

1.Aloe vera 2. Actinidia diliciosa 3.Brassica oleracea. 4. Tagetes erecta

In recent years many types of drugs such as creams and gels have being prepared and are tested for the treatment of burns. However, this is difficult to
use and utilize and cause illnesses during use. They cause harm or side effects, give pain, therefore need to improve other formulation for anti-
inflammatory effect and burn healing. Such problems can be overcome by making in-situ gel formulations.

The development of in-situ gelling system was considerable in last few years. in-situ gelling system consists of the polymers which convert the solution
in to gel after the change in physicochemical parameters, like temperature, pH, ion change.?°’?! In-situ gelling system is liquid at room temperature but
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forms gel when it comes in contact with the body fluid or change of pH. 22’2* The pH triggered in-situ gel is therapeutically stable, non-irritant and
provide sustained release of drug.* They can be easily applied in liquid form to site to drug absorption and assist in enhansing the bioavability of
drug.?* In the formulation of in-situ gel Carbopol 940 and hydroxypropyl methycellulose (HPMC) was used.?

Materials and methods :

. Materials

Aloe vera and Actinidia deliciosa were collected from the local farm and the Brassica oleracea and Tagetes erecta L. ware purchased from the
market. deionized water was obtained from royal chemicals. carbopol 940 and HPMC was purchased from royal chemicals Bhavnagar, India.
e  Preparation of the Extract

Aloe vera gel, Actinidia deliciosa, Brassica oleracea and Tagetes erecta L. were used for extraction. extracts were obtained by decoction and
distillation process using distillation unit.2¢’2”’2 all the extraction process was completed by using deionized water.
. In-site gel preparation

To prepare the gel, the desired concentration of Carbopol 940 and HPMC were dissolved in water at 80 °C with constant stirring for half an hour
and placed for 24 hours.?’* Once it dissolves, add the extract with constantly stirring and prepared different formulations of gel.

Tabel No.1 composition of formations

Formulations F1 F2 F3 F4 F5 F6 F7 F8 F9
Carbopol 940 0.05% 0.07% 0.09% 0.1% 0.15% 0.18% 0.2% 0.25% 0.3%
conc. conc. conc. conc. conc. conc. conc. conc. conc.
HPMC 0.2% 0.25% 0.3% 0.4% 0.55% 0.65% 0.8% 0.95% 1%
conc. conc. conc. conc. conc. conc. conc. conc. conc.
Aloe vera 20 ml 20 ml 16 ml 20 ml 20 ml 18 ml 20 ml 28 ml 20 ml
Kiwi 10 ml 9ml 11ml 9ml 9ml 10 ml 9ml 10 ml 10 ml
Broccoli 8 ml 7ml 9ml 15 ml 8 ml 9ml 10 ml 9ml 8 ml
Merigold 12 ml 14 ml 14 ml 6 ml 13 ml 13 ml 11 ml 13 ml 12 ml

*All formulation are for up to 100 ml

In-site gelling system evaluation :

e  Physical parameters
The in-situ gel preparation was tested for appearance, transparency, viscosity, temperature of gelling, pH and gelling time, etc.

. Measurement of pH
The pH value was measured by using a digital pH meter. The pH meter was calibrated using buffer solutions of pH 4 and pH 7. The required quantity
of gel was taken in beaker and the pH was measured by using pH meter.3

. Appearance
The appearance of formulations was evaluated by clarity. The clarity of the formulation was evaluated and measure by visual method against the white
and dark background.3t

. Gelling time
The gelling time of prepared formulations was evaluated by time taken for transmission of liquid phase to gel. The time taken for gel formulation was
determined by test tube inversion method. The pH 7 buffer solution was transferred to test tube and placed in water bath and the prepared formulations
were added into the test tube at 36°C to 40°C.3

. Gelation Temperature
The formulation’s gelation temperature was measured by heating the formulations in water bath and observed the viscosity of formations.3

. Rheological studies
The formulation’s viscosity was measured by using digital viscometer (Brookfield). The viscosity of the prepared formulations was evaluated at
different pH and temperature. The viscosity was increased when change in pH and temperature.3?

e Antibacterial activity
The antibacterial activity of the formulation was evaluated by the agar diffusion test by using a cup plate technique. The 100 ml of nutrient agar media
was prepared and sterilized in an autoclave for 1 hr. The microorganism solution was poured into the medium. This was done in aseptic condition.20 ml
of the agar solution was poured into each Petri plate. After the solution solidification, the prepared formulation’s were poured into the cup of sterile
nutrient agar Petri plate. After the diffusion, the plates were incubated at 37°C for 24 hrs. The zone of inhibition was measured around each cup and
compared with the control. The process was done in a laminar airflow unit.
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Result’s and discussion :

e  Appearance of formulations
The prepared formations were shown clear appearance against the white and dark background.

e  Viscosity measurement
The viscosity of the prepared formations was evaluated by using the digital viscometer by using spindle no.2 at 30 RPM. The formations viscosity was
measured at different pH and temperature. The formulation was stable at pH 6 to 6.4 and at room temperature. They form gel when pH changes to 7.2
to 7.6 and when temperature increases to 36 'C to 40 C.

. pH determination
The pH value of the formulation was evaluated by using a digital pH meter . The pH meter was calibrated using pH 4 and pH 7 buffer solutions. The
pH range of the formulation is 5.8-6.4 . The viscosity of the formulation increases with increasing pH. The prepared formations viscosity at different
pH values was measured using NaOH solution. The formulations evaluation was shown in Table 2.

Tableno. 2
Formulations Clarity pH Viscosity pH Viscosity Temperature
F1 Clear appearance 6.4 13.2 mPa-S 7.8 76.9 mPa-S 40°C
F4 Clear appearance 6.1 15.7 mPa-S 71 110.9 mPa-S 39°C
F7 Clear appearance 5.9 25.5 mPa-S 6.8 154.6 mPa-S 350C

0599

AUTO.
DKGAL pHMETER.

e  Gelling time
The prepared formulation” s gelling time was evaluated by test tube inversion method. the prepared formulations were transferred to gel withina 7 to 8
seconds.
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e  Gelling temperature
The prepared formations were stable at room temperature. the viscosity of the formation was increases with the temperature increases. the
formations were forming gel at the temperature range of 36 °C to 40°C. The viscosity of the formations ware evaluated at different temperatures shown
in table no 3.

Table no. 3
Formulations Temperature Viscosity
F1 40°C 95.6 mPa-S
F4 39 °C 115 mPa-S
F7 35°C 130.6 mPa-S

e  Antibacterial activity
The antibacterial evaluation study was performed for different prepared formulation’s using Escherichia coli bacteria. The formulation F4 was
given best activity compare to others. The zone of inhibition of formulation F4 was found to be 19 mm to 23 mm. The evaluation study indicated
formulation retains its antibacterial activity when formulated as a gel forming topical drug delivery dosage form system against the bacteria.

Comparison F4 : Zone of inhibition

Conclusion :

The prepared formulation is use in the treatment of burn’s. It was successfully formulated as pH-sensitive in-situ herbal gel by carbopol 940 and HPMC
as a gelling agent with aloe vera, kiwi, merigold and broccoli herb’s. The appearance, pH, temperature, viscosity and antimicrobial activity of
formulation were found to be satisfactory. When the change of pH the formulation F7 contains higher viscosity compare to F1 and F4. The formulation
F4 evaluation of appearance, pH, viscosity, gelling time and antibacterial activity was given the best results. That was used for ideal preparation of
burn healing in-situ gel. Also it retains antibacterial activity when it is transformed in to gel against bacteria.
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