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ABSTRACT 

‘In situ gel’ system has emerged as one of the best drug delivery systems; facilitates continuous and controlled release of 

drugs with its special feature of 'Sol to Gel' transformation. 

An in situ gelling system is a solvent in solution before entering the body, but will change into a gel under various 

body conditions. There are varieties polymers form an in-situ gel and may be used for various drug control lines. There are several 

applications and benefits of the in situ gelling system in modern life. This review focuses on the introduction of in situ gel, its 

machine, various polymers used and their applications. 
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INTRODUCTION 

In situ gels are systems which are applied as solutions or suspensions and are capable of undergoing rapid sol-to-gel 

transformation triggered by external stimulus such as temperature, pH etc. on instillation. The aim of the present study was to 

formulate and evaluate pH responsive in-situ gel for ophthalmic delivery. Pectin, gellan gum, chitosan, alginic acid, guar gum, 

carbopal , Xyloglucan, HPMC, poloxamer etc. some natural polymers are used in the in situ gelling system. There are many 

formulations of in situ gel formation that are used for medicinal preparations for many purposes, with different lengths of stay. 

 

 

ADVANTAGES 

1) In addition to being used to improve bioavailability, 

2) this gel is also used to make the drug increase the residence time in the area of use, so that it can provide maximum effectiveness 

via enhancing of per cent permeation, 

3) The use of in situ gel, usually used in ocular administration of drugs, for the treatment of cancer, administration of drugs in the 

vaginal, rectal, topical, oral, and any route administration 

4) In situ gels provide an important “stealth” features of vivo due to which Hyprophilicity that increases vivo rotational delivery 

device rotation time immune response and capture phagocytic 

MECHANISM: 

Mechanisms in In situ Gel Technique 

Physical mechanism: 

• Diffusion: - Diffusion is physical approach involves diffusion of solvent from polymer into tissue of surrounding to form 

precipitation. N-methyl pyrrolidone is commonly used polymer in in-situ gelling technique. 
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• Swelling: - In Diffusion polymer is used around the polymer embankment and the liquid present present in the outer area and 

swollen from the outside to inside and the drugs come out slowly. Myverol a substance used as a polar lipid flooded water into 

the liquid crystalline phase properties. This item contains some bio adhesive properties and can degrade in vivo by enzymatic 

action.7 

 

 

Chemical Mechanisms:- 

In situ gel formation based on different chemical reactions or mechanisms such as 

Precipitation of inorganic solids from supersaturated ionic solutions, Enzymatic processes, and photo initiated processes. 

Ionic cross linking:- 

In this method, the ion sensitive polymer is used. Ion sensitive polymers may undergo phase transition in presence of various ions 

like Na+, K+, Ca+, and Mg+. Some polysaccharides are also in the class of ion-sensitive like. While k-carrageenan forms rigid, 

small amount of K+ are reply in brittle gels, elastic gels are forms in icarrageenam mainly in the presence of Ca2+. Gellan gum 

mainly available as Gelrite. It is an anionic polysaccharide, in the presence of mono and divalent cations that undergoes in situ 

gelling system 8, 9. 

Enzymatic cross linking:- 

The in-structure formation of natural enzymes has not been extensively investigated but appears to have some advantages over 

chemical and photochemical methods. For example, the enzymatic process works well under physiologic conditions without the 

need for potentially harmful chemicals such as monomers and initiators. Intelligent stimulus delivery systems investigated using 

hydrogels to release insulin have been investigated. PHsensitive polymers that contain stable insulin and glucose oxidase can be 

elevated due to the level of blood glucose releasing insulin-bound insulin in a way that affects the heart. 

 

Adjusting the amount of the enzyme also provides an easy way to control the level of gel formation, allowing the compounds to be 

injected prior to gel formation.10 

Photo polymerization:- 

The photo-polymerization method is electromagnetic radiation used during the formation of in situ gelation system. Active 

macromere solution or monomers and the invader can be injected into the tissue area as well as the use of electromagnetic radiation 

used to make the gel. 

The most suitable polymers for image polymerization are polymers are separated a functional polymerisable group in front of the 

image launcher such as acrylate or similar monomers and macromers usually long ultraviolet waves are also visible using 

wavelengths. 

Short haircuts of ultraviolet light are present they are not always used because they have limited access tissue and biologically 

harmful. In this way, the ketone, such as 2,2 dimethoxy-2-phenyl acetophenone, used as initiator of ultraviolet photo- 

polymerization. Camphorquinone and ethyl eosin initiators are used in visible light systems.11 

 

 

• ADMINISTRATION: 

 IN SITU FORMING POLYMERIC SYSTEMS FOR ORAL ADMINISTRATION 

Pectin, xyloglucan and gellan gum are the natural polymers used for in situ forming oral drug delivery systems. Pectins are a family 

of polysaccharides, in which the polymer backbone mainly comprises α-(1-4)-D-galacturonic acid residues [4]. Low 

methoxypectins (degree of esterification <50%) readily form gels in aqueous solution in the presence of free calcium ions, which 

crosslink the galacturonic acid chains in a manner described by egg-box model[5]. Although the gelation of pectin will occur in the 

presence of H+ ions, a source of divalent ions, generally calcium ions is required to produce the gels that are suitable as vehicles for 

drug delivery. The potential of an orally administered in situ gelling pectin formulation for the sustained delivery of paracetamol has 

been reported[4]. The main advantage of using pectin for these formulations is that it is water soluble, so organic solvents are not 

necessary in the formulation. Divalent cations present in the stomach, carry out the transition of pectin to gel state when it is 

administered orally[6]. Calcium ions in the complexed form may be included in the formulation for the induction of pectin gelation. 
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 IN SITU FORMING POLYMERIC SYSTEMS FOR OCULAR DELIVERY 

For in situ gels based ocular delivery, natural polymers such as gellan gum, alginic acid and xyloglucan are most 

commonly used polymers. Local ophthalmic drug delivery has been used for various compounds such as antimicrobial agents, anti-

inflammatory agents and autonomic drugs used to relieve intraocular tension in glaucoma. Conventional delivery systems often 

result in poor bioavailability and therapeutic response because high tear fluids turn over and dynamics cause rapid elimination of the 

drug from the eyes So, to overcome bioavailability problems, ophthalmic in situ gels were developed. 

Aqueous solution of gellan dropped into the eye undergoes transition into the gel state due to the temperature and ionic 

condition (Ca++) in the tear fluid. Much of the interest in the pharmaceutical application of gellan gum has concentrated on its 

application for ophthalmic drug delivery.Drug release from these in situ gels is prolonged due to longer precorneal contact times of 

the viscous gels compared with conventional eye drops. 
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 IN SITU FORMING POLYMERIC SYSTEMS FOR RECTAL AND VAGINAL DELIVERY 

In situ gels also possess a potential application for drug delivery by rectal and vaginal route. Miyazaki et al. investigated 

the use of xyloglucan based thermoreversible gels for rectal drug delivery of inmucoadhesiv. Administration of indomethacin loaded 

xyloglucan based systems to rabbits indicated broad drug absorption peak and a longer drug residence time as compared to that 

resulting after the administration of commercial suppository. In addition, a significant reduction of drug Cmax was observed after 

administration of in situ polymeric system thus indicating the avoidance of adverse effects of indomethacin on nervous system. 

For a better therapeutic efficacy and patient compliance, a mucoadhesive , thermosensitive, prolonged release vaginal gel 

incorporating clotrimazole-β-cyclodextrin complex was formulated for the treatment of vaginitis. Pluronic F-127 was used as an in 

situ gel forming polymer together with mucoadhesive polymers such as Carbopol 934 and hydroxylpropylmethylcellulose to ensure 

long residence time at the application site. Controlled release of drug was achieved in vitro indicating antimycotic efficacy of 

developed formulation for a longer period of time. 

 

 
IN SITU FORMING INJECTABLE DRUG DELIVERY SYSTEMS 

The development of injectable in situ forming drug delivery systems has received a considerable interest over the last decade. 

Chitosan is a biodegradable, thermosensitive, polycationic polymer obtained by alkaline deacetylation of chitin, a natural component 

of shrimp and crab shell[30]. Chitosan is a biocompatible pH dependent cationic polymer, which remains dissolved in aqueous 

solutions up to a pH of 6.2. Neutralization of chitosan aqueous solution to a pH exceeding 6.2 leads to the formation of a hydrated 

gel like precipitate. The main problem with chitosan is its non-biodegradability[30]. The pH gelling cationic polysaccharides 

solution are transformed into thermally sensitive pH dependent gel forming aqueous solutions, without any chemical modification or 

cross linking by addition of polyol salts bearing a single anionic head such as glycerol, sorbitol, fructose or glucose phosphate salts to 

chitosan aqueous solution. This transformation has solved the non-biodegradability problem of chitosan. This type of 

thermosensitive gel formulation was tried by Chenite et al., where the formulation was in the SOL form at room temperature, in 

which living cells and therapeutic proteins can be incorporated[31]. This formulation, when injected in vivo, turns into gel implants 

in situ. This system was used successfully to deliver biologically active growth factors in vivo as well as an encapsulated matrix for 

living chondrocytes for tissue engineering applications. 
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 IN SITU FORMING NASAL DRUG DELIVERY SYSTEMS 

An in situ gel system for nasal delivery of mometasone furoate was developed and evaluated for its efficacy for the treatment of 

allergic rhinitis[56]. Gellan gum and xanthan gum were used as in situ gel forming polymers. Animal studies were conducted using 

an allergic rhinitis model and the effect of in situ gel on antigen induced nasal symptoms in sensitized rats was observed. In situ gel 

was found to inhibit the increase in nasal symptoms as compared to marketed formulation nasonex (mometasone furoate suspension 

0.05%). Intact ciliated respiratory epithelium and normal goblet cell appearance indicated from histopathology of rat nasal cavity 

proved that these formulations were safe for nasal administration. 
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• EVALUATION AND CHARACTERIZATION OF IN SETU GEL SYSTEM: 

1) Viscosity and Rheology 

2) Sol-Gel transition temperature and gelling time 

3) Gel strength 

4) In vitro drug release studies 

 

 

• CONCLUSION: 

In conclusion, the primary requirement of a successful controlled release product focuses on increasing patient compliance which 

the in situ gels offer. Exploitation of polymeric in situ gels for controlled release of various drugs provides a number of advantages 

over conventional dosage forms. Sustained and prolonged release of the drug, good stability and biocompatibility characteristics 

make the in situ gel dosage forms very reliable. Use of biodegradable and water soluble polymers for the in situ gel formulations 

can make them more acceptable and excellent drug delivery systems 
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