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ABSTRACT 

In topical drug delivery system, the gel has gained increasing attention 

due to the ease of fabrication methods, provides local and systemic 

effect, greater drug loading capacity, ability to penetrate into deeper 

skin layers, easy to apply, minimum side effects etc. Organogels are 

gels formulated with organic liquid phases, which are distinguished 

from hydrogels infiltrated with water/aqueous solutions in a three-

dimensional network. In this review fundamental understandings of 

organogels, their basic composition, different types of organogelators, 

factors affecting organogel, gelation mechanisms, types of organogels 

fabrication methods, various bioactive agents that can be incorporated inorganic gels, 

evaluation parameters and applications in drug delivery and recent advancements are 

summarized. Finally, the remaining challenges and prospects of organogel are addressed.  

 

KEYWORDS: Topical drug delivery, organogels, Hydrogels. 

 

INTRODUCTION 

Topical drug delivery system is a way to deliver medication that is applied on to a particular 

part of the body typically on the skin. Topical drug delivery is an interesting option because it 

is convenient and safe. This offers several potential advantages over conventional routes like 

avoidance of first pass metabolism, minimizing undesirable side effects, and most 

significantly it provides patient compliance as the drug delivery is painless. Topical gels are 

semisolid dosage forms in which a liquid phase is constrained within three-dimensional 

polymeric metrics derived from natural or semi synthetic sources. Gels are defined as semi-

solid system in which liquid solvent phase immobilised within a 3D network structure formed 

by the gelator molecules by physical or chemical manner. Depending upon the nature of the 

dispersed solvent phases gels can be typically classified into hydrogels and organogels. 
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Hydrogels are the type of gel formulations with water-based solvents as a continuous phase 

and are capable of absorbing large quantity of water or biological fluids. Hydrogels have 

distinctive nature and characteristics such as water affinity, dispersibility as colloids, soft 

texture, high hydration ability, flexibility, and biocompatibility. Organogels are distinguished 

from other gels by adopting organic filling liquids. They exhibit a series of unique properties 

and functionalities such as topical delivery for hydrophobic and hydrophilic drugs.
[1]

 

Organogels are vehicle base for the drug delivery through the dermal and transdermal route. 

Organogels are class of gel composed of liquid organic phase within a three-dimensional 

crosslinked network. They can be applied and act either locally or systemically, and can 

penetrate into stratum corneum, the skin permeation barrier. In the pharmaceutical field, 

organogels can be used for drug and vaccine delivery via different administration routes by 

using different types of organogelators. Thus, current review focus on the various aspects of 

the organogels and organogelators, their mechanism and the applications in drug delivery. 

 

Basic composition of organogels 

Organogels basically consists of organic solvents and low molecular weight or polymeric 

organogelators or surfactants. Common organic solvents such as ethanol, butanol, 

polyethylene glycol, propylene glycol, hydroxy ethyl lactate, vegetable oils, groundnut oil, 

olive oil soybean oil, sunflower oil, mineral oil, soybean oil, olive oil, linseed oil, canola oil 

can be used as an organic solvent for formulation of organogels. Organogelators the network 

is composed of either low molecular weight organogelators (LMOGs) or polymeric 

organogelators (POGs). Low molecular weight organogelators such as N, N dimethylurea 

derivatives
[2]

 sugar or sugar derivatives
[3]

, phytosterol
[4]

, carbohydrate derivative
[5]

, vitamin 

derivative
[6]

, peptide derivative
[7]

, lipid derivatives
[8,9]

, bile salts or waxes
[10-16]

, alanine 

derivatives
[17]

, glyceryl fatty acid esters derivatives
[18]

, amino acid, steroid
[19]

, are commonly 

used. there is physical interaction between gelator and organic solvent which may be either 

solid fibre matrix or fluid fibre matrix. 
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Figure 1: Types of organogels and organogelators. 

 

Polymeric organic gelatos forms 3d network of organogels by self-assemblies. These are 

versatile in nature and have ability to form good gelling and in many organic solvents at low 

concentration various types of POGs  are such as polyethylene and its Co-polymers
[20]

, Poly 

(methyl methacrylate)
[21]

, poly(myth acrylic acid Co-methyl methacrylate)
[22]

 Poly (acrylic 

acid) Co-polymers
[23]

, sodium allyl sulfonate and sodium ally sulphonate co-polymers
[24]

, N-

tertiary butyl acrylamide-acrylic acid co-polymers
[25]

, Poly (dimethyl siloxane), poly(ethylene 

glycol) poly(propylene glycol), L-alanine derivatives, ethyl oleate glycerol, 2 -pyrrolidone, 

canola oil soybean oil silicone oil These can interact by both physical and chemical by 

forming cross linked matrix and entangled chain matrix respectively. The type of 

organogelators is selected based upon the properties of gelator, solvents and nature of drug to 

be incorporated in the organogel. 

 

Table 1: Examples of organogels with diverse compositions and application. 

Sr no. 
Class of 

gelator 
Organogelators 

Interaction 

mechanism 
Organic solvent Application  

1 LMOGs 
12 hydroxy stearic 

acid 
Hydrogen 

bonding 
Canola oil/ soybean oi/l 

mineral oil 
Drug delivery

[26] 

2 LMOGs  Lecithin 
Hydrogen 

bonding 
Isooctane Drug delivery

[27] 

3 LMOGs 
Pluronic F- 127 and 

lecithin 
Hydrogen 

bonding 

Isopropyl palmitate/ 

myristate// ethyl alcohol 

dimethyl sulfoxide 
Drug delivery

[28] 

4 LMOGs  Cellulose acetate Not available 

Propylene glycol 

/polyethylene glycol 200, 

glycerol/ dimethyl isosorbide/ 

isopropyl palmitate 

Drug delivery
[29] 
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5 LMOGs 
N-sterol L-alanine 

methyl ester 

Vander walls 

interaction and 

hydrogen bonding 
Safflower oil Drug delivery

[30]
 

6 LMOGs 
Surbiton 

monostearate 

Hydrogen 

bonding 

Vegetable oils system oil 

groundnut oil olive oil 

soybean oil sunflower oil 
Drug delivery

[31]
 

7 LMOGs 
Mono glycerides and 

polyethyleneimine 
Not available Soybean oil Drug delivery

[32] 

8 POGs Polyurethane 

Hydrogen 

bonding 

hydrophobic 

interaction 

1,3- propanediol Drug delivery
[33] 

9 POGs Protein 
Protein ligand 

bind and solvent 

exchange 
Ethylene glycol In sensors

[34]
 

10 POGs Poly methyl siloxane 
Hydrogen 

bonding 
Silicone oil 

Antifouling 

agent
[35] 

11 POGs Acrylic copolymer   Propylene glycol Drug delivery
[36]

 

 

3. Gelation mechanism in organogels 

Mainly four types of gelation mechanisms exist in organogel which includes fluid-filled 

matrix organogel, gelation mechanism of physical organogels from POGS, gelation 

mechanism of monomer molecules via chemical gelation along with cross linker and 

chemical gelation of polymer with crosslinker or curing agent in organic solvent.  

 

 
Figure-2 Gelation mechanisms of organogel. 

 

Fluid matrix organogels formed by dynamic exchange of organ is a later molecule with the 

liquid leads to the formation of aggregations the tips micelles which are self-assembled to 

form organogels. Polymeric organic gelatos are dissolved in organic solvent to form POGs 

solution in which polymers are self-assembled and forms 3D networks which leads to the 

formation of POGs based physical organogels. Monomers dissolved in organic solvent via 



Gosavi et al.                                                                        World Journal of Pharmaceutical Research 

 

www.wjpr.net    │    Vol 11, Issue 16, 2022.    │    ISO 9001:2015 Certified Journal     │ 

 

 

 

1814 

polymerization and cross linkers forms covalently bonded 3D networks leads to the formation 

of chemical organogels from monomers. Cross linkers or curing agents are used along with 

polymers which leads to form chemical oregano gels from polymers by joining the chains by 

covalently bonded 3D network. The organogels formed by the chemical intermolecular 

interactions are generally very robust and irreversible in nonspecific environments. 

 

4. Skin permeation mechanism of organogels 

 

Figure-3 Structure of skin. 

 

Skin plays important role in topical drug delivery system as primary barrier to transdermal or 

topical drug delivery system is skins outermost layer called stratum corneum which is 10 to 

20 micrometres thick underneath this layer is epidermis, dermis and hypodermis. Organic gel 

permeates through the skin by meaning 2 mechanisms. 

 

1. Percutaneous absorption 

Organogels penetrates through skin which is rate determining step. stratum corneum provides 

greatest resistance to penetration hence permeation enhancers are used which alters the skin 

as barrier, finally diffusion through stratum corneum to epidermis then dermis and lastly into 

blood circulation occurs. 

 

Steps involved are
[37]

 

1. Sorption by stratum corneum 

2. Penetration through epidermis 

3. Uptake of the drug by the capillary network in the dermal layer 

 

2. Permeation 

It includes trans appendageal route -Permeation through sweat gland and hair follicles and 

trans-epidermal route in which molecule passes through stratum corneum by either 

intracellular pathway or transcellular pathway. 
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Types of organogels 

They are classified in two types based upon the cross linking involved and type of 

organogelators used in the formation of organogel. 

 

• Based on the cross linking 

Physical Organogel 

Chemical Organogel 

 

• Based on the type of organogelators 

Lecithin organogels 

Pleuronic lecithin organogels 

Premium lecithin organogel 

Limonene-GP1/PG organogel 

Gelatin stabilized micro-emulsion based organogel 

Fatty acid derived sorbitan organogeld 

 

1. Based on cross linking  

1. Physical organogels  

Non covalent crosslinking is involved which occurs by heating followed by cooling process. 

It consist of 3 phases.
[38]

 

1. Dissolution of the gelator molecule. 

2. Mechanical stirring and heating.  

3. Cooling at room temperature. 

 

 

 

mainly low molecular weight organogelators are used forming solid matrix or fluid matrix 

organogels. In solid matrix organogels solid aggregates and self-assembled by physical 

intermolecular interactions and formation of gel state is established they are assembled into 
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rod or tube-like fibres with certain length to width ratio. in fluid matrix addition of polar 

solvents result in the specific organization of surfactant molecules and due to increased 

surface tension organic solvent molecules are trapped into a network of gelator molecules, 

generally required at high concentration for sufficient viscosity and gelling capacity. But 

POGs are required lower concentration than LMOGs. LMGOs often introduced into gelation 

systems to trigger interactions for gelation.
[39,40]

 

 

2. Chemical organogels 

Covalent crosslinking is involved. firstly, gelators are dissolved into a polar solvent to form 

monomer solution, crosslinker are added thus monomer growth into longer molecular chains 

by polymerization process. Cross linker converts the organogels into swollen state. In 

general, the swelling ability of gels is inversely proportional to the cross-linking 

concentration. As polymerization process of monomer solution is complicated process 

formulation of chemical organogels from reactive polymers by covalent cross linking is done 

which is relatively simple process. 

 

2. Based on the type of organogelators 

1. Lecithin organogel: Lecithin feels yellow brownish fatty substance occurring in animal and 

plant tissue amphiphilic in nature used as organogelators. Lecithin organogels are made up of 

lecithin and organic solvent. They possess thermo-dynamic stability, chemically inert, 

viscous-elastic, biocompatible in nature.  

2. Pluronic lecithin organogel: it is microemulsion based gel that has been effectively used by 

to deliver hydrophilic and lipophilic drugs topically and transdermal across the stratum 

corneum. These are lecithin based organogels are broadly used as a medium for enhancing 

permeability though the skin for many drugs.  

3. Premium lecithin organogel: These are also known as second generation lecithin 

Organogel. They have more thermodynamic stability, have non-oily and non-sticky property, 

due to this they are widely use cosmetically. 

4. Limonene GP1/PG Organogel: It is a hydrocarbon, used as outstanding penetration 

enhancer, classical mean for improving transdermal drug delivery it can be used transdermal 

patch due to its good skin compatibility. They are long-acting formulation and can be used 

for delivery of drug at sustained percutaneous rate. it is use in organogel containing gelator 

GP1 and propylene glycol (PG). 
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5. Gelatine-Stabilized Micro-Emulsion-Based Organogel: MBG gelatine can be use as 

protein for several food as structural agent. Formulations containing excess of aqueous phase. 

6. Fatty-Acid-Derived Sorbian organogels: Sorbitan monostearate and sorbitan mono 

palmitate based organogel which are an Ester of sorbitan and stearic acid and food additive 

respectively. They are lipophilic non-ionic molecule with surface-active property, which can 

immobilize several solvents, like, isopropyl myristate and vegetable oils. A solid-fiber matrix 

is formed by gelators in apolar solvent, when cool down from its transition temperature. The 

configuration of gel has been achieved by reverse micelle’s formation as, the temperature is 

decreased. The gels formed from using these gelators are cloudy in appearance, thermo-

reversible and are thermo-stable at room-temperature for several days. 

7. Polyethylene organogels: These are colourless, odourless preparations. These formulations 

are produced by maintaining the temperature of mineral oil at >130◦C and adding low 

molecular weight polyethylene into it, this blend kept until it cools down. Polyethylene 

organogels are commonly implemented for the preparations of base in different formulation 

of ointments. The reason behind the gelation or formation gelled network is an account of 

solid-fibers interaction with polyethylene. 

 

Method of preparation 

1. Fluid Filled Fiber Mechanism
[41]
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2. Solid Fiber Mechanism 

 

Figure No. 4 – Solid Fiber Mechanism.
[41]

 

 

3. Hydration method: In this method Gel are prepared by directly hydrating the inorganic 

chemical resulting in dispersion. Introduction of water vehicle and other agents which can 

enhance gel formation. 

 

4. Novel method 

1 Homogenisation 

2 Micro-irradiations 

 

Factors affecting organogels
[37]

 

Table 2: Factors and its effect on organogel. 

Sr. no. factor Effect of factor 

1 

Organic solvent 

 Polar solvent 

Non-aqueous solvent 

The solvent interaction plays a key role in mediating 

organic gel formation and eventually determines the 

properties of the gel have the concentration of drug 

and organogelators that dissolve in a solvent 

depends on the solubility of particular drug and 

gelater in the organic solvent. 

2 
Phase Transition 

Temperature 

Narrow PTT range can show a homogenous 

microstructure within the gel. It can give a vision of 

nature of microstructures that form gelling cross-

linked network. 

3 Salt addition 

Salt out occurs when the part of water of hydration 

attracts the polymer which allow more formation of 

inter molecular secondary bonds. 

4 Temperature 
Its effect depends on the polymer mechanism of 

interaction and its chemistry with solvent. 
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5 Molecular weight 

High concentration of Low molecular weight 

polymers is needed for the viscosity and to set gel as 

required. 

6 Surfactants 
Gel characteristics can be improved by varying the 

ratio and concentration of the ingredients used. 

 

Table 3: Various bioactive agents that can be incorporated in organogels.
[42]

 

Bioactive agents Mechanism 

Vitamin C, coenzyme Q 10 ferulic acid 

green tea.  

Free radical scavenging and inhibition of 

lipid peroxidation 

Hydroquinone and its derivatives  Inhibits production of melanin 

Lactic acid 
Hydration of stratum corneum and 

prevention of skin damage 

Para amino- benzoic acid derivatives  UV filters 

Vitamin A 
Reduce collagen breakdown by inhibiting 

the metalloproteinases 

Vitamin B N-acetyl glucosamine, metals 

(zinc, copper, selenium) 

Anti-inflammatory action 

Link with protein super oxide dismutase and 

melatonin and act as antioxidants 

cinnamates UV filters 

Soybean derivatives Inhibits protease activated receptors 

silymarin 
Free radical scavenging and inhibition of 

lipid peroxidation 

Malik acid, citric acid, mixed fruit acid, 

triple fruit acid and sugar cane extract. 
Production of melanin is inhibited. 

salicylates retinoids benzophenone 

octocrylene, ensulizole, butyl methoxy di 

benzoyl and meradimate 

UV filters 

 

Many drug such as  paliperidone as parenteral thermo-sensitive organogels for schizophrenia 

therapy
[43]

, haloperidol as transdermal delivery for schizophrenia
[44]

, Propolis organogel as a 

novel topical delivery system for treating wounds
[45]

, Nifedipine in Pluronic 

Lecithin Organogel topically to treat Raynaud’s phenomenon and progressive diabetic foot 

ulcers
[46]

,  organogels containing hyaluronan microparticles for topical delivery of caffeine
[47]

 

Development of amphotericin b Based organogels against mucocutaneous fungal 

infections
[48]

, luliconazole organogel for treatment against pathogenic fungi
[49]

, olive oil (OO) 

based organogels using sorbitan monostearate (SMS) and sorbitan monopalmitate (SMP) as 

organogelators for controlled drug delivery of Metronidazole
[50]

, Development and 

Characterization of Imatinib Mesylate Loaded Pluronic Lecithin Organogel for antifungal 

activity
[51]

, Strongly fluorescent organogels and self-assembled nanostructures from pyrene 

coupled coumarin derivatives which finds application in cell imaging
[52]

, silver sulphadiazine 

loaded egg oil organogel for improving its therapeutic efficacy in burn wounds
[53]

, an 

https://www.tandfonline.com/doi/abs/10.3109/10717544.2013.847032
https://www.tandfonline.com/doi/abs/10.3109/10717544.2013.847032
https://www.uspharmacist.com/article/nifedipine-160-mgml-in-pluronic-lecithin-organogel?utm_source=TrendMD&utm_medium=cpc&utm_campaign=US_Pharmacist_TrendMD_0
https://www.uspharmacist.com/article/nifedipine-160-mgml-in-pluronic-lecithin-organogel?utm_source=TrendMD&utm_medium=cpc&utm_campaign=US_Pharmacist_TrendMD_0
https://link.springer.com/article/10.1208/s12249-018-0955-x
https://www.scielo.br/j/bjps/a/TSKnWcpdVFSXTPg7BRBVDNL/abstract/?lang=en
https://www.scielo.br/j/bjps/a/TSKnWcpdVFSXTPg7BRBVDNL/abstract/?lang=en
http://repository-tnmgrmu.ac.in/20099/
http://repository-tnmgrmu.ac.in/20099/
https://pubs.rsc.org/en/content/articlehtml/2015/tb/c5tb00694e
https://pubs.rsc.org/en/content/articlehtml/2015/tb/c5tb00694e
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organogel system containing ascorbic acid microparticles produced with propolis by-product 

for antioxidant and radicle scavenging activity
[54]

 Zidovudine for Transdermal drug delivery 

as antiviral therapy
[55]

 Novel Organogel System Capable of Enhancing Skin Penetration 

Characteristics of Acyclovir
[56]

, Ondansetron, dexamethasone
 

loaded Pluronic Lecithin 

Organogel for the transdermal administration of antiemetic drugs to treat chemotherapy-

induced nausea and vomiting at the hospital,
[57]

 N-palmitoyl L-alanine-based Organogels as 

Sustained Implants of Granisetron and Evaluation of their Antiemetic Effect
[58]

, in vitro nasal 

delivery of propranolol hydrochloride by using organogels as a carrier
[59]

 and Transdermal 

Delivery of Sumatriptan by using Sorbitan Ester Organogels
[60]

 are successfully incorporated. 

 

Advantages of organogels
[61]

 

 Ease of preparation.  

 Cost reduction due to a smaller number of ingredients.  

 Longer shelf life.  

 Thermodynamically stable. 

 Since it consists of both hydrophobic and hydrophilic components, both hydrophobic and 

hydrophilic drugs can be incorporated. 

 Organic solvents could be of natural origin, e.g.: sunflower oil, mustard oil, etc.  

 Various bioactive agents can be incorporated. 

 Suitable for topical drug delivery. 

 Elegant non greasy formulation. 

 Excellent adherence property to application site. 

 Used for both local and systemic effect. 

 

Evaluation parameters of organogels 

After formulation and development there is need to evaluate the physical properties of 

organogels, for testing their efficacy, safety, potency. Various evaluation parameters include 

physical appearance, viscosity determination, water content, drug content, pH measurement, 

particle size, Zeta potential, extrudability studies, in vitro drug release studies and finally 

stability studies. 

 

Applications of Organogels 

In the literature many applications of organogels are reported which includes various types of 

drugs and bioactive agents’ incorporation in organogels to achieve specific effects. Various 
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applications of organogels are strongly dependent on their properties. physical organogels 

have intermolecular non covalent interactions such as hydrogen bonding, pie stacking, 

Vander Val forces, electrostatic, coordination interactions or even solvophobic forces that are 

their primary mechanism for gelation which give rise to a transient and weak polymer 

network therefore these are less stable with low mechanical strength but relatively poor 

stability declares a good fit of possible biodegradability and rheological properties of drug 

delivery and processing applications. Chemical organogels are most stable and has better 

mechanical properties due to the strong covalently crosslink network and possess various 

applications. organogels are promising drug delivery systems for delivering various types of 

drugs such as formulation of eucalyptol and thymol organogel for GIT, oral and hepatic 

disorder
[62]

, applications of organogel in drug delivery and their uses such as anti-icing, anti-

fouling, drop manipulation, food delivery are mentioned.
[63]

 There is successful formulation 

of olive oil based organogels for the topical application of fluconazole and other 

antifungals
[64]

, conventional organogels and microemulsion lidocaine  based organogels were 

formulated for exploring its therapeutic effect
[65]

, formulation for non-invasive delivery of 

tenoxicam across the skin was successfully developed
[66]

, indomethacin Pluronic lecithin 

loaded organogel showed a significant oedema inhibition as compared with oral 

indomethacin formulation
[67]

, organogels in skin aging treatment and other skin disorders was 

used successfully
[68]

, novel antimicrobial drug delivery system based on organogel was 

developed for limonene
[69]

, various antimicrobial drugs was successfully incorporated in 

organogels, metronidazole loaded organogel showed almost similar antimicrobial activity 

against Escheria coli when compared to the commercially available metrogyl gel
[70]

, Pluronic 

lecithin organogels of propolis to improve its availability and antimicrobial activity
[71]

, 

roxithromycin loaded nano particles for follicular targeting in organogels was developed
[72]

, 

and evaluated the suitability of lecithin organogels containing aceclofenac for topical 

application and compare in vitro and in vivo effects with conventionally used hydrogels.
[73]

  

 

Also, 12 hydroxy stearic acid based organogel demonstrated as in situ forming implants for 

the controlled delivery of hydrophilic acyclovir and lipophilic clotrimazole.
[74]

 The successful 

case of organogel based nano emulsion for the oral delivery of curcumin has established the 

approach to enhance bioavailability of pharmaceutical molecules using organic gels oral 

formulations.
[75]

 formulation and evaluation stable ketoconazole organogel preparation to 

increase the solubility of ketoconazole and release the drug for prolonged period of time.
[76]

 

Dai et al. Reported an in situ organogel using soybean oil, stearic acid, and N-methyl-2-
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pyrrolidinone to deliver poorly water soluble flunarizine hydrochloride for treatment of brain 

diseases by intraocular administration.
[77]

 organogels are used in the food industries -the 

strategy of using edible organogels in the food processing is the current promising 

practice.
[78,79]

 

 

Along with these existing applications many recent advances are done in formulation of 

organogels, various types of bioactive agents are incorporated in organogels by using 

different types of organogel for drug delivery. Various other applications in other fields help 

are also been explored such as parenteral in situ forming systems by loading pharmaceutical 

molecules that could be found by gelling in vivo.
[80]

 food processing, replacement of trans 

and saturated fats for example organogel formed with monoglycerides and high oleic 

sunflower oil where also investigated to replace the commercial margarine in muffins
[81]

 1,3 

propanediol loaded organogel showed bactericidal activity by 80%
[82]

 some permeation 

enhancers were reported to incorporated within organogels such as urea, terpenes, essential 

oils
[83]

, organogels prepared with soya lecithin, vegetable oil showed effective cutaneous drug 

delivery therapy
[84]

, oleic acid lanolin and poloxamer mixture enhanced the topical 

administration of the lidocaine
[85]

, dermal delivery of various bioactive agents such as 

vitamin c
[86]

, aceclofenac
[87,88]

, calcineurin inhibitors
[89]

, epigenin
[90]

, glycolic acid
[91]

, 

aromatic tetra amidines
[92]

, trazodone as psychopharmaceuticals
[93]

 by using lecithin 

organogels was successfully done. Aryl cyclohexanol derivatives as Topical formulations
[94]

 

Polymeric organogelators such as Polycarbonate, polyesters, poly(ethylene glycol) and 

poly(alkylene) Used in the preparation of organogels and sustained release formulations for 

rectal administration.
[95]

 Gemini gelators such as  N-lauryl-L-lysine ethyl ester are used as 

Topical formulations.
[94]

 Synthetic tripeptide are used in Drug delivery, optoelectronics, 

sensors.
[96]

 Low molecular weight gelators such as Fatty acids and n-alkanes have High 

ability to immobilize apolar solvents at small concentrations (< 2%) which finds many 

applications in Food industry
[97]

 anti-inflammatory effect of ricinolic acid poloxamer gel 

system was improved for transdermal therapy
[98]

, A transdermal formulation of methadone in 

PLO gel became available through compounding pharmacies
[99]

 Connor and Haine, describes 

the transdermal delivery to the eye with a therapeutically effective amount of progestogen, a 

testosterone, in treating dry eye
[100]

 and furthermore organogels are gaining attraction with 

respect to the development of nutraceuticals delivery  based on the self-assembly mechanisms 

of the molecules present in them.
[101,102]

 In summary organogels finds potential application in 

drug delivery as well as in other areas such as sensors, they find application of conductive 
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materials and flexible energy storage devices but are not fully explored yet. Overall 

organogels finds various applications in various fields which needs to be further explored. 

 

Summary and outlook 

This review focuses on the various aspects of organogels, their basic composition, different 

types of organogelators, mechanism of organ gelation, mechanism of skin permeation, 

fabrication methods and their applications. Together with drug delivery organogels are 

widely explored for practical applications as anti- icing anti-fouling coatings. their various 

characteristics such as biocompatibility, biodegradability and versatility of organogelators 

and solvents allow organogels hybridising and stabilization with bioactive agents in the 

microporous structured matrix and possess desired thermodynamic behaviour and rheological 

properties to customising their potential as drug delivery and cosmetic system. According to 

recent studies edible artificial organogels structured with vegetable oil have been developed 

in food processing field for the fat replacement. 

 

Despite the great progress of organogels challenges still remain compared to the hydrogels. 

organogel suffer from an obvious drawback deriving from the organic solvents, the major 

component high priced organic solvents lead to in evitable high cost in organogel 

manufacturing, the durability of organic phase inside network and the stability of the liquid 

layer require further considerations especially for the application in the relatively harsh 

conditions or strictly controlled domain. organogels still face serious drawbacks for example 

in case of food processing the stability of organogels directly determines the shelf time of 

final food product, in case of acting as interfacial material their interface interactions are 

deemed to be weak leading to the inefficiency and high usage cost, their low mechanical 

strength restricts them from diverse applications. In addition, biomedical effect of organic 

solvents in organogels on the environment and human demands further evaluation before 

practical employment especially in the field of drug delivery, food delivery and cosmetics 

formulations. 

 

In the future organogels are expected to explored fully for their various unique properties, 

their applications and self-healing mechanisms. Stimuli responsiveness of organogels can be 

used for long term utilization will lead to formulation of novel organogels with novel 

formulation strategies. Furthermore, types of bioactive agents as well as drug can be 

incorporated within organogels for their intended effect successfully. 
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