
© 2023 JETIR March 2023, Volume 10, Issue 3                                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2303758 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h386 
 

 “REVIEW ON MICROEMULSION- AS A 

POTENTIAL NOVEL DRUG DELIVERY 

SYSTEM” 
 

Ms. Manisha S. Mirge [1], Ms. Bhagyashree A. Mokle [2], 

Dr. Gajanan Sanap [3]. 

Student, Department of Pharmacy [1]. 

Assistant professor, Department of pharmaceutical chemistry [2]. 

Principal, Department of Pharmacy [3]. 

Late Bhagirathi Yashwantrao Pathrikar College of Pharmacy, Pathri, Aurangabad, 

Maharashtra, India-431111. 

 

ABSTRACT:-    
           The artificial process and exploration have made a tremendous advancement in the operation of micro 

conflation since the micro emulsions were discovered by JackH. Shulman. Microemulsions are macroscopically and 

optically isotropic fusions of at least a hydrophobic, a hydrophilic and an amphiphillic part. These are stable than 

other conflation forms, clear, constantly combined with aco-surfactant their periphery is in the range of 10- 140μm. 

currently, the micro emulsion phrasings are used each over to deliver the hydrophilic as well as the  

 lipophillic medicines as medicine carriers because they've much better medicine solubilizing capability, bettered 

bioavailability, long shelf life, the ease of medications, ultra low interfacial pressure and large interfacial area. In this 

review composition, the colorful advantages of microemulsions in the medicinals, styles of medication, bracket of 

microemulsion, evaluation parameters and the different exploration works on the microemulsions are described. 

Microemulsions show effective topical delivery mechanisms for colorful Active medicinal constituents for the 

remedial as well as the ornamental operations. The topical microemulsions show veritably fast penetration of the 

active motes which is principally due to the large face area of the internal phase, also their contents minimize the 

hedge property of the stratum corneum. Hence the microemulsions enhance the topical immersion as compared to 

the other primitive phrasings, so they're therefore a veritably promising carrier due to their vast capability and 

eventuality for the transdermal medicine delivery. 
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INTRODUCTION:-     

    Microemulsions are homogenous, transparent, thermodynamically stable dispersions of water and oil 

which are usually stabilized by a surfactant, preferredly in combination to a surfactant and their average droplet 

diameter lies in the range of within 10-140μm.[1-5]     

In modern pharmaceutical research the main focus is laid on the designing and the development of the new drug 

delivery system with the motive to enhance the efficacy of the already existing drugs. Emulsion is a heterogeneous 

system consisting of at least one immiscibe liquid dispersed in another in the form of  droplet with the help of 

surfactant. There are two types of emulsions: oil-in-water (O/W) (oil is dispersed phase while water is continuous 

phase) and water-in-oil (W/O) (water is dispersed phase and oil is continuous phase). Depending on the size of the 

dispersed particles, emulsions can be classified into: macroemulsion (droplet size- 1.5-100 µm); nano emulsion 

(droplet size- 50-500 nm) and microemulsion (droplet size- 3-50 nm) (Windham et al., 2005; Jafari et al.,  2008)    

   If ao > v/lc, then an oil-in-water microemulsion    

   If ao < v/lc, then a water-in-oil microemulsion    

           In the current era new ideas on controlling the pharmacokinetics (ADME), pharmacodynamics, various 

toxicity, immunogenicity, bio recognition, and efficacy of drugs were identified. These new designs, often called 

Novel drug delivery systems (NDDS) are approaches that combine different aspects such as polymer science, 

pharmaceutics, bioconjugate chemistry, and molecular biology. Among these, some of the approaches of Novel drug 

delivery system are trans dermal patches, sustained and controlled release by polymeric and magnetic control, 

liposomes, hydrogels, implants, microspheres, erythrocytes, nano particles as successful approach with out standing 

performance to satisfy the bio pharmaceutics and pharmacological considerations. The concept of microemulsion 

was first introduced by Hoar and Schulman in the 1940s, who generated a clear single-phase solution by titrating a 

milky emulsion with hexanol.     

       Droplets of such dimensions cannot reflect light and, as a result are invisible to the naked eye. As the size of the 

particles is much smaller than the wavelength of visible light (400–800 nm), micro emulsions are transparent and 

their structure cannot be observed through an optical microscope. Micro emulsions therefore, appear as transparent 

solutions and are more acceptable physically in comparison to conventional emulsions.1    

    

HISTORY, DEFINITION & RELATED CONCEPTS:-     

        The concept of microemulsion was introduced as early as the 1940s by Hoar & Schulman. They discovered a 

clear single phasic solution by titrating a milky emulsion with Hexanol.[6] The first microemulsion was prepared by 

them when they dispersed oil in an aqueous surfactant solution & added alcohol as a co surfactant, which lead to the 
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formation of transparent & a stable formulation. Schulman & his co-workers termed it as microemulsion & since 

then it has been defined and redefined many times.[7]     

       However, for the purpose of this review the definition of microemulsion which was provided by Danielsson & 

Lindman in the year 1981 will be used as a point of reference.[8] Thus, microemulsions are defined as the “System 

of water, oil & amphiphile which is a single optically isotropic & thermodynamically stable liquid solution.     

       In general, the major difference between the emulsions and the microemulsions is that the emulsions may show 

excellent kinetic stability, but thermodynamically they are very much unstable and hence the phases will seperate 

eventually.[9] Another major difference is in their physical appearance. Emulsions are cloudy while the 

microemulsions are clear or translucent. Plus, there are various considerable differences in the preparation methods 

of them. This is because the emulsions need a huge input of energy where as the microemulsions do not require any 

such energy considerations.[10]     

         There is a spontaneous formation of the microemulsion with an average droplet diameter being 10-140μm.[11] 

There is a specific external boundary between the water and oil phases where the surfactant is located. The primitive 

surfactant molecules are made up of a polar head group region and a non polar tail region. Microemulsions can be 

asymmetric in shape and very frequently they adopt the shape of prolate ellipsoid.[12] Microemulsions can be used 

to transport hydrophilic substances through the lipoidal medium and can also be used to carry the lipophillic substance 

through an aqueous medium as liquid membrane carriers[13].     
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         Microemulsions are transparent and their structure can not be observed by an optical microscope because the 

wavelength of visible light is much larger than the size of the particles.[14] Since, microemulsions are liquid they are 

not very viscous and behave as a Newtonian liquid.[15-16]  A lot of study and research have been done over the 

microemulsions as a potential drug delivery system.[17-18] The characteristics such as increased drug solubilization, 

better thermodynamic stability and the ease of manufacturing gives microemulsions the edge over the other 

formulations.[19-20]     

          Microemulsion systems have a great diversity and can be used to deliver the drugs by different routes. But the 

microemulsion systems have been very widely studied for the topical administration since they can enhance the 

systemic or the local delivery of the drugs by different mechanisms as topical drug carriers.[20-22]     

          The fact that both the oil soluable and water soluable materials are solubalized in the microemulsions is due to 

the existance of the micro domains having different polaraties within the same single phase solution. The composition 

of the microemulsion is the major factor upon which the modification of the diffusional barrier of the skin depends. 
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The partitioning in the skin is favoured by an increased thermodynamic activity of the drug [23]. The microemulsions 

are preferred over the coarse emulsions because of their higher thermodynamic stability, enhanced penetrations 

through the biological membranes, ease of preparation due to the spontaneous formation, increased bioavailability, 

their transparency & elegant appearance and their less inter & intra-individual variability in drug pharmacokinetics. 

The various applications for which the microemulsions are reviewed recently are their use in the cosmetics, topical 

use, parentral use and oral use.[24] So, for the dermal delivery of the drugs microemulsions serves to be pretty much 

promising as this proves to be an efficient route for the drug administration.[25-26]     

          The microemulsion- based gels are better for the topical applications than the microemulsions which are used 

as the vehicles for the drug delivery purposes.[27-28] So, to increase the viscosity of the microemulsions and to form 

microemulsion based gels (MBG)[29] some gelling agents may be used. For delivering the poorly water soluble 

drugs orally.    

   

DIFFERENCE BETWEEN EMULSIONS AND MICROEMULSIONS:-    

                     

          The  mixes and microemulsions are different in  numerous ways, but some of the major differences between 

the  mixes and the microemulsions are as follows the most important difference between the  mixes and the 

microemulsions is that their  patches are of different sizes and different shapes which are  farther dispersed into the 

continous phase. The microemulsions( 10- 140μm) are atleast an order of magnitude  lower than the traditional  

mixes( 1- 20μm). Another major difference is of their physical appearance, while the  mixes are cloudy the 

microemulsions are clear or may be translucent. also, there are a lot of different other differences in their medication  

styles because the conventional  mixes bear a huge input of energy investment but the microemulsions don't bear any 

large  quantum of energy investment which is why it's further related to their cost of  marketable  product because 

the microemulsions bear  veritably  lower energy considerations and it has two types of the systems, while in the case 

of  mixes, it only consists of rough  globular  driblets of one phase dispersed into the other. The microemulsions 

continuously grow between the different structures which may be  drop like or may indeed be swollen up misclles or 

the bicontinous structures which  occasionally make the “ water in  oil painting ” and the “  oil painting in water ” 

difference  inapplicable.( 34) 

Difference between microemulsin and emulsion    

    microemulsion    macroemulsion    

Apeearance    transparent    cloudy    

Optical activity    isotropic    anisotropic    

Interfacial tension    Ultra low    high    

Microstructure    dynamic    static    

Droplet size    10-200    >500    

Viscosity     Low viscosity    Higher viscosity    
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  STRUCTURE OF MICROEMULSION :-    

        Micellar  mixes or the microemulsions are the active  expression systems in which the interface keeps on 

changing  veritably  snappily and continuously.( 42) Depending upon their structures they can be water in  oil 

painting( W/ O) microemulsion systems,  oil painting in water( O/ W) microemulsion systems, and can indeed bebi-

continous microemulsions. In the case of water in  oil painting microemulsions, in the continous  oil painting phase 

the water  driblets are dispersed where as in the  oil painting in water microemulsions, they're formed due to the  

dissipation of the  oil painting  driblets into the continous waterless phase. But in the case of the systems where the  

quantities of both  oil painting and water are the same, the  conformation of thebi-continous microemulsions takes 

place.( 43) A  veritably vast variety of the phases and structures can be formed depending upon the different 

proportions of the water,  oil painting and surfactants when used in different  rates.       
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LIMITATIONS OF THE MICROEMULSION SYSTEMS:-    

            There are certain factors which limits the use of the microemulsion systems in the  medicinal  operations  

There's a common problem of phase separation seen in the case of microemulsions.  For  toxin reasons, the  attention 

of theco-surfactants and the surfactants must be kept low.  The microemulsion systems aren't that  important suitable 

for the intravenous use due to the  toxin of the  expression and till now only a  veritably many studies have been 

reported on them.  To reduce the  toxin of the microemulsion systems, the surfactants which are to be used are to be 

of “ Generally Regarded as safe-deposit box ”( GRAS)  order[44,45,46].    
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TYPES OF MICROEMULSION SYSTEMS:-   

        Winsor bracket of microemulsions  Four different types of situations may arise by mixing  oil painting, water, 

amphiphiles as shown by Winsor. (45,47,48,49,50,51) 

 Type – I System:-  It consists of O/ W microemulsions in equilibrium with  redundant  oil painting phase. The 

surfactant is preferentially answerable in water and oilin- water( O/ W) microemulsions form( Winsor I). The 

surfactantrich water phase coexists with the  oil painting phase where surfactant is only present as monomers at small  

attention.  

 Type – II:-  It consists of W/ O microemulsions in equilibrium with  redundant water phase. The surfactant is  

substantially in the  oil painting phase and waterin-  oil painting( W/ O) microemulsions form. The surfactant-rich  

oil painting phase coexists with the surfactant-poor waterless phase( Winsor II). 

 Type – III:-  It consists of microemulsion phase in equilibrium with both  redundant water and  redundant  oil 

painting phase. A three- phase system where a surfactant-rich middle- phase coexists with both  redundant water and  

oil painting surfactant-poor phases( Winsor III or middle- phase microemulsion). 

 Type – IV:- A single- phase( isotropic) micellar  result, that forms upon addition of a sufficient  volume of 

amphiphile( surfactant plus alcohol).  

 

 PROPOSITIONS OF MICROEMULSION FORMATION:-   

Since the  veritably  morning, three approaches have been used to explain the  conformation of the microemulsion 

and their stability. They're   

1.) Interfacial or mixed film  propositions  2.) solubilization  propositions.  3.) Thermodynamic treatments.  The free 

energy of the microemulsion  conformation depends on to the extent upon which the surfactant lowers the  face 

pressure of the  oil painting water interface and the change in the entropy of the systems  similar that   

Gf =  γ a- T S 

  Where,  Gf =  free energy of  conformation  

 A =  change in interfacial area of microemulsion  

S =  change in entropy of the system  

T =  temperature γ =   face pressure of  oil painting water interphase.   During the  conformation of the microemulsion, 

the degree of change in “ A ” is  veritably large, this is because of the  veritably large number of the  veritably minute  

patches which are formed.  still, it always requires a negative value, but it's considered that value of “ A ” is positive 

every time, If a microemulsion is to be formed( for a short time). The dominant favourable entropic  donation is a  

veritably large  dissipation entropy which arises from the mixing of of the two different phases together which further 

forms  veritably fine  driblets in a large number. But, it's also anticipated that the other dynamic processes for  

illustration monomer- micelle surfactant exchange and surfactant  prolixity into the interfacial subcaste etc will have 

a easing entropic  donation. When there's a  vastly important favourable entropic change, along with the lesser  drop 

in the  face pressure, a negative free energy of  conformation is attained. In those conditions, the microemulsion is  
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tone generated and the  dissipation formed is thermodynamically much more stable()    ingredients of Microemulsion  

Microemulsion is a system containing  oil painting, water, surfactant andco-surfactant as major  factors. A large 

number of canvases  and surfactants can be used for microemulsion  expression but their  toxin, unclear medium of 

action, limit their use. The accoutrements  should be biocompatible, nonhazardous and safe while using. The 

emulsifiers should be used in proper proportion that will give  gracious and  unequivocal microemulsions. To  

epitomize, all the  factors used to make microemulsion should be considered as generally regarded as safe( GRAS). 

The  oil painting  element affects  curve due to its capability to access, performing in swelling the tail( hydrophobic) 

group region of the surfactant. Short chain canvases  have advanced capacity to access the tail group of surfactant 

than that of long chain canvases . Swelling the tail group results in negative  curve and lessens effective HLB value( 

Ghosh & Murthy, 2006). During microemulsion  expression, surfactant lowers the interfacial pressure to  veritably 

small value and eases the  dissipation and produces suitable  curve at the interfacial area. Surfactants having low HLB 

value( HLB< 10) is suitable to water- in-  oil painting( W/ O) microemulsion whereas those having high HLB value( 

HLB> 10) is suitable for  oil painting- in- water( O/ W) microemulsion( Gadhave, 2014).  utmost of the times, 

surfactants alone aren't  suitable to reduce the interfacial pressure significantly to enable microemulsion  

conformation( Bhargava, 1987; Kreuter, 1994; Lawrence, 1994; Tenjarla, 1999). Then,co-surfactants play important  

part by  furnishing significant inflexibility to commence  colorful  crooks  demanded to  make microemulsion( Ghosh 

& Murthy, 2006; Lawrence & Rees, 2000; Aboofazeli etal., 1994; Stilbs etal., 1983). These  factors integrate into 

interfacial  flicks, but they aren't surfactants and  slip  ‟ t form micelles on their own. Classicalco-surfactants in 

colloid  wisdom are  motes with a small polar head group and an alkyl chain of a suitable length, e.g. n- hexanol, n- 

pentanol, n- octanol etc. Figure 3 shows  exposure of  oil painting, water, surfactant andco-surfactant in  oil painting- 

in- water( O/ W)     

factors of the microemulsion system   

Oil phase  Waterless phase  Primary surfactant  Secondary surfactant orco-surfactant Co-solvent.  OIL PHASE:- 

          The  unctuous phase is considered to be the most vital  element in the  expression of the microemulsion not 

only because of its capability to solubilise the asked   volume of the lipophillic  medicines, but also it can enhance 

the transport of the lipophillic  medicines through the intestinal lymphatic system. Hence, depending upon the 

molecular type of the triglyceride, it can increase the  immersion from the gastrointestinal tract. Due to its capability 

to  percolate  and  therefore swell the tail part of the surfactant monolayer the  curve is  veritably  important  told  by 

the  oil painting  element. As compared to the long chain alkanes, the short chain canvases   percolate  the tail group 

region to a lesser extent, which further causes the increase in the negative  curve and the effective HLB is  dropped.  

The different types of canvases  which are  substantially used for the  expression of microemulsion are as follows  

impregnated adipose acids Capric acid, Lauric acid and Myristic acid.  Unsaturated adipose acids Linoleic acid, oleic 

acid, linolenic acid.  The criterion which is to be considered for the selection of the  oil painting  element is that the  

medicine should be  largely soluable into it. The main advantage of this will be that it'll reduce the volume of the  

expression to a large extent to deliver the  remedial  medicine cure which further can be administered in an  reprised 

form.(,56) .) Waterless PHASE  The waterless phase can have both preservatives and hydrophilic active  constituents. 
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Some experimenters use the buffer  results as the waterless phase.( 57) The most generally used waterless phase is 

water. Only due to the considerable effect on the phase  geste of microemulsions, the pH of the waterless phase 

always needs to be altered.(,59) As in the case of the microemulsions used for the parentral administration, the 

waterless phase must be iso-bibulous to the blood which is acclimated by dextrose, sodium chloride, glycerol and 

sorbitol .) 

 PRIMARY SURFACTANTS:-  

             The surfactants are  principally used to reduce the interfacial pressure to a  veritably  lower value that will 

further enhance the  dissipation process during the  conformation of the microemulsion and also they help in  

furnishing a flexible film which can  fluently  distort around the  driblets and can be of the asked  lipophillic character 

to  insure the right  curve at the interfacial region.  The surfactants that are used to stabilize the microemulsion system 

can be non-ionic,  II. zwitter- ionic,  III. cationic, or  IV. anionic surfactants.  In the microemulsion  conformation 

the surfactant used can benon-ionic or ionic which further influences the stabilizing  relations of the waterless phase 

with the hydrophilic end of the surfactant. Hence, the ionic surfactants are stabilized due to the electrical double 

subcaste  also, whereas the hydrogen bond  relations with the hydration subcaste of the water on its hydrophillic  face 

and by dipole causes the stabilization of thenon-ionic surfactants. Hence, on the stability of the microemulsion, the 

effect of the  swab  attention is much more influential in the case of the ionic surfactants rather than thenon-ionic 

surfactants. But, due to their  toxin issues the ionic surfactants are hardly used in the pharmaceutical medications.( 

60) Thenon-ionic surfactants are  generally allowed for the oral  phrasings.  They're Polyoxyl 40, Polyoxyl 35, 

Polysorbate 80( Tween 80), Polyoxyl 40 Stearate, Castor Oil ( Cremophor EL), Sorbitan mono oleate( Span 80), 

Polysorbate 20( Tween 20), Hydrogenated  Castor Oil( Cremophor RH- 40)etc.( 61)  4.)  

CO- SURFACTANTS :- 

            Exploration shows that it's  veritably  important  delicate to reduce the O/ W interfacial pressure sufficiently 

to enable the  conformation of the microemulsion by using only single chain surfactants. And if the cosurfactants are 

added, it enables the interfacial film enough inflexibility to take up different  crooks  needed for the  conformation 

of the microemulsion over a wide range of composition. If it's  needed to form a single surfactant chain  also the 

surfactant’s lipophillic chains must be enough short or must have fluidizing groups( eg. Unsaturated bonds) within 

them. To enhance the fluidity of the interface and to  drop the interfacial pressure, short to medium chain length 

alcohols( C3C8) are  generally added asco-surfactants. utmost surfactants are short chain alcohols( ethanolbutanol), 

medium chain alcohols, acids or amines, glycols like propylene glycol etc. If the cosurfactants are added it hampers 

the gel structures or the liquid crystalline structures that are formed  rather of a microemulsion phase and except at 

high temperaturesco-surfactant free microemulsions can not be made in  utmost systems.  Theco-surfactants are 

added because  It destroys liquid crystalline or gel structure which would  hinder the  conformation of microemulsion..  

It enhances the interface fluidity.(,64) .) 

CO-SOLVENTS:-  

            Comparatively advanced  attention(  generally  further than 30 w/ w) of surfactants are  demanded for the  

conformation of the stable microemulsions. For the oral delivery, the organic detergents like Polyethylene glycol( 
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cut), propylene glycol and ethanol are suitable which enables the solublisation of a large  volume of either the  

medicine in the lipid base or the hydrophilicsurfactant.In the microemulsion systems these detergents can also 

perform the function ofco-surfactants.(,64)          

STYLES OF MEDICATION OF MICROEMULSION:- 

            Phase Inversion system  Due to the addition of excess of dispersed phase or in the response of temperature 

the phase inversion of the microemulsion takes place. At the time of phase inversion, severe physical changes  do 

which includes the changes in the  flyspeck size also which can further affect the  medicine release both invitro and 

invivo. This  system utilizes the changing in the  robotic  curve of the surfactant. This can be attained by changing 

the temperature of the system in the case of NonIonic surfactants, which forces the transition from an O/ w 

microemulsion at low temperaturesto a w o microemulsions at advanced temperatures( transitional phase inversion.) 

at the time of cooling, the system crosses the point of zero  robotic  curve and  minimum  face pressure, which 

promotes the  conformation of the finely dispersed  oil painting  driblets. This  system is also called the phase 

inversion temperature  system( hole). But  rather of the temperature other parameters  videlicet the pH value or the  

attention of the  swab can indeed be considered just  rather of the temperature alone. In addition to this, a transition 

in the  robotic compass of  curve can be  attained by changing the water volume bit. By  consecutively adding water 

into  oil painting,  originally water  driblets are formed in a continous  oil painting phase. By just  simply  adding  the 

water volume bit changes the  robotic  curve of the surfactant from  originally stabilizing a w o microemulsion to an 

o/ w microemulsion at the inversion locus. The short- chained surfactants form flexible monolayers at the o/ w 

interface performing in abi-continous microemulsion at the inversion point.[66] 

 
                 Figure 2 : Hypothetical Phase region of Microemulsion system    

PHASE TITRATION METHOD:-         

         The microemulsions can be prepared by the phase titration  system(  robotic emulsification  system which can 

be depicted with the help of phase  plates). To study the complex series of the  relations that can  do when different  

factors are mixed together, the construction of the phase  plates serves  veritably  important useful. Depending on the 

chemical composition and the  attention of each  element, the microemulsions are formed along with  colorful 

association structures( which includes miscelles, lamellar,  conflation, hexagonal, boxy, and  colorful gels and  

unctuous  dissipations). The understanding of their phase equilibrium and  discrimination of the phase boundaries are 

the essential parameters of the study. As quaternary phase  illustration( four  element system) is  veritably  important 
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time consuming and  veritably  delicate to interpret, the  mock ternary phase  illustration is  frequently constructed to 

find out the different zones including the microemulsion zone, in which each corner of the  illustration represents 100 

of the particular  element. 

 

    

    

SOLUBILITY STUDIES FOR THE PREPARATION OF MICROEMULSION:-  

             The solubility of the  medicine in the different canvases ( Glyceryl mono & di caprate, isopropyl myristate, 

sunflower  oil painting, soya bean  oil painting, labrafac ®) Surfactants( Cremophor ® EL, Labrasol ®), and 

cosurfactants( transcutol ® P, isopropyl alcohol, cut- 600 and glycerol) was determined. redundant  medicine( 100 

mg) was added to each cap vial containing 5 ml  named vehicle was added and vortexed for half an hour and placed 

in shaker for 48 hours at 25 °C,  also the contents were centrifuged at 5000r.p.m for 10  twinkles. The undissolved  

medicine as well as solubilized  medicine in the supernatant was quantified byU.V. spectroscopy and the mass 

balance was  attained.[67,68]    
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 HYPOTHETICAL PHASE DIAGRAM:-[69] 

    

 

    

FACTORS AFFECTING THE PHASE BEHAVIOUR:-    

SALINITY:-     

      When the  saltness is less in the case of o/ w microemulsion, the  drop size increases. This  farther causes the  oil 

painting to solubilize  further. The system becomesbi-continious over an intermediate  saltness range, as the  saltness 

increases. nonstop microemulsion  conformation with reduced  drop size is caused by increased  saltness. Complete 

phase transition occurs eventually if the  saltness is increased further[70,72] 

ALCOHOL CONCENTRATION:- 

        The phase titration from w/ o tobi-continious and fina  contrary phase transition can be notic lly to o/ w type 

microemulsion is caused if the  attention of low molecular weight alcohol, exactly ed. 

SURFACTANT HYDROPHOBIC CHAIN LENGTH:-   

              When the hydrophobic chain length of the surfactant is increased it shows the change of o/ w microemulsion 

to w/ o viabi-continious phase. pH  The pH sensitive surfactants are  told  by the change in the pH. In the case of the 

alkaline or acidic surfactants this effect can be seen precisely. By  adding  the pH, the phase  gets can be seen from 

w/ o to o/ w when the carboxylic acids and the amines are present.  NATURE OF OIL  still,  also the phase transitions  

do from o/ w to w/ o and is  contrary to that if the  oil painting alkane carbon no, if the aromaticity of the  oil painting 

is increased. is increased.  IONIC STRENGTH  With the increase in the ionic strength the microemulsion systems 

changes from o/ w microemulsion in equilibrium with  redundant  oil painting to the middle phase and eventually to 

the w o microemulsion in equilibrium with  redundant water.     
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CHARACTERIZATION OF MICROEMULSION:-  

          There are  colorful  ways by which microemulsions are characterized. Because the microemulsions are  

veritably complex, they've  colorful  factors involved in their systems, they've a  veritably large variety of 

structuresand also there are  colorful limitations attached to their  styles of characterization, it's  veritably  delicate to 

characterize microemulsions, but their characterization knowledge is  veritably  important important for their  

marketable exploitation. Hence,  reciprocal studies using the combination of  colorful  ways are  generally  needed 

to  gain an  emotional view of the structure and the physicochemical  parcels of the microemulsions.  For the 

physicochemical characterization of microemulsion the introductory factors are The dimension and the 

microstructure of the microemulsion.  Phase  gets and phase stability.  The original molecular rearrangement.  The  

face features like charge distribution and the specific area.  Shape.  Interaction and dynamics.  From these  parcels, 

the  relations and dynamics and the  flyspeck size are  veritably much important as  numerous general  parcels of the 

microemulsions are governed by them.  There are  colorful parameters on which the  medicine release from the 

microemulsions depends  similar as  drop size,  oil painting waterless phase  rate, the distribution of  medicine in the 

phases of microemulsion system and the rate of  prolixity or the  immersion in both phases.[73]   

VISUAL OBSERVATION:- 

           Microemulsion s are  generally observed to check their flowability and clarity.  Interfacial Pressure (75)  By 

measuring the interfacial pressure of the microemulsion system, their  parcels and  conformation can be studied. The  

veritably low values of the interfacial pressure of the microemulsion system are  identified with phase  geste.  

             particularly the existance of the surfactant phase or the middle- phase microemulsion in equilibrium with 

waterless and  oil painting phases. For measuring the  veritably low interfacial pressure spinning drop  outfit is used. 

The interfacial pressures are taken out to measure the shape of the drop of  veritably low  viscosity phase and to rotate 

that into the spherical capillary filled up with  veritably high  viscosity phase.  drop SIZE measures  Size analysis of 

microemulsion was carried out by dynamic light scattering  trials or electron microscopy. The polydispersity  

indicator of the  expression was determined by the same instrument (8,20).  

 ZETA POTENTIAL:-  

                 measures  Zeta  eventuality for microemulsion was determined using zettaliter Dilution test It's 

confirmational test of microemulsion to know which type of microemulsion was formed. The  set optimized 

microemulsion was adul if microemulsion that has formed the phase system( o/ w or w/ o) of the microemulsions is 

determined by measuring the electrical conductivity using a conductometer. The  dimension of electrical conductivity 

gives the quantitative idea of the solubilization of water phase in the  named admixture containing  oil painting phase, 

surfactant and cosurfactant. It also gives the idea about the types of microemulsion( 21).  density dimension  The  

density of microemulsions of several compositions can be measured at different shear rates at different temperatures 

using Brookfield type rotary viscometer. The sample room of the instrument must be maintained at 37 ±0.2 °C by a 

thermobath, and the samples for the  dimension are to be immersed in it before testing( 20).  in vitro medicine 

Saturation studies  Franz  prolixity cells with a cellulose membrane are  employed to determine the Release rate of  

medicine from different microemulsion  phrasings. The cellulose( molecular weight G12 000) membrane is first 
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doused  in the distilled water  result at 250C for 24 hours. The membrane is  also clamped between the  patron and 

receptor  chambers of the cells Diffusion cell was filled with 25 ml of phosphate buffer( pH = 7.4) and methanol  12). 

The receptor fluid was constantly stirred by externally driven  glamorous  bars at 600 rpm throughout the  trial. The 

Microemulsion( 5 g) is directly weighted and placed in  patron  cube. At 0.5, 1, 2, 3, 4, 5, 6, 7, 8 and 24 h time 

intervals, 2 ml sample is removed from receptor for spectrophotometric determination and replaced  incontinently 

with an equal volume of fresh receptor  result 

 EVALUATION OF THE MICROEMULSION SYSTEM  VISUAL INSPECTION:-  

                By the visual  examination we can check the  parcels  similar as fluidity, homogeneity, and  optic clarity.  

EXAMINATION UNDERCROSS-POLARISING MICROSCOPE(,77)  For the absence of bifringence to  exclude 

liquid crystalline systems, the microemulsion must be examined under cross  centralizing microscope.   

ASSESMENT OF THE RHEOLOGICAL parcels( 79)  For the stability of microemulsion the rheological  parcels 

play a  veritably important  part and can be determined by using the Brookfield digital viscometer.   Clarity TEST( 

PERCENT TRANSMITTANCE)( 78)  A spectrophotometer is used to measure the clarity of the microemulsion 

spectrophotometrically.             

ACCELERATED STABILITY TESTS:-    

CENTRIFUGATION STRESS TESTING:-  

              Because the stability studies take too  important time, so the preference is given to accelerated stress testing. 

Centrifugation of the microemulsion is done at the speed of 5000-,000 rpm for 30 mins to check the physical  

precariousness  similar as phase inversion, phase separation, creaming, aggregation and the cracking of the  

expression. The  phrasings which are thermally tested  preliminarily are taken in the centrifuge sample tubes and are  

also placed into the centrifugation handbasket at a  rightly balanced equilibrium position at suitable temperature 

conditions.[80]  

 snap- THAW CYCLES( FTC):-   

             The microemulsions are stored at 25 ° c for 24 hours and followed by being stored at-5 ° c for 24 hours. 

This cycle is repeated 3 times and the change in the stability parameters are noticed. 

LONG TERM STABILITY:-   

          On the base of the ICQH guidelines the stability can be examined. For 6 months, the microemulsion are stored 

under ambient conditions and the microemulsion system were examined time to time after,3 and 6 months. By visual  

examination and the pH, percent transmittance, rheological evaluation and the specific  graveness are measured.[81]   

DETERMINATION OF THE drop SIZE:- 

          The size of the  droplets can be determined by the light scattering  system. By the photomicroscope  system 

the size determination of the  droplets are much easier.[82]  

 DETERMINATION OF THERMAL STABILITY:- 

             20 ml of the microemulsion loaded with drugswere stored in a 25 ml transparent borosil volumetric  vessel 

at three different temperatures i.e. 4 °, 25 ° and 40 ° c, 1 ° c in BOD for 1 month. The samples were taken out at 
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definite intervals of time to  check  visually to check any physical changes  similar as turbidity, coalescence and the 

loss of clarity. The samples can also be checked to determine the loss of the waterless phase which is an important 

aspect of the stability of the microemulsion.[83]   

 pH OF THE MICROEMULSION:-  

             Different samples of the microemulsions are taken in the sample tubes. also a micro pH  cadence is used to 

check the pH of the different samples. Since the pH of the  expression is the factor upon which the microemulsion 

stability and the bioavailability of the  medicine through microemulsion at the saturation  point depends upon.[85]   

In- VITRO SKIN- Saturation STUDIES:- 

          microemulsions with stylish evaluation test results are further used. From  manly Wistar rats   importing 230 

± 20gm( age 6- 8 weeks) the abdominal skins were  attained to conduct the in- vitro  saturation studies for the  

expression With the help of the electric clippers, the hair of the rats are shaved precisely, of each  offered rat, the skin 

is gutted from the abdominal region  The extraneous To check the saturation of the  medicine through the skin, skin 

penetration studies are conducted. Under the guidelines given by the commission for the purpose of control and 

supervision of  trials of beast( CPCSEA, ministry of us fat are removed from the  offered rat without damaging the 

epidermal  face. The gutted skins of rats are washed completely and are checked for their integrity and  also stored 

at 4 °C for 24 h in phosphate-  softened salinePh.[86] 

Application OF MICROEMULSION IN DELIVERY OF DRUG:-  

            Microemulsions are promising delivery systems which allow controlled or sustained  medicine release for 

peroral, percutaneous, transdermal, topical, parenteral and  optical administration. Modulation of the kinetics of the  

medicine release, enhanced  immersion of  medicines and  dropped  toxin are  multitudinous advantages in the 

delivery practice. The  part of microemulsion as a  medicine delivery system shall be  bandied then below.[41,42] 

1) ORAL DELIVER:- 

           The development of effective oral delivery systems has always been challenging to experimenters because  

medicine  efficacity can be  confined by poor solubility or insecurity in the gastrointestinal fluid. Microemulsions 

have the probable to ameliorate the solubilization of  inadequately answerable  medicines and  break the dissolution 

related bioavailability problems. Due to the presence of polar, nonpolar and interfacial  disciplines, hydrophilic  

medicines, including macromolecules can be  reprised with varying solubility. 

2) PARENTERAL DELIVERY:- 

           The  expression of parenteral lozenge form of hydrophilic and lipophilic  medicines has proven to be  delicate. 

oil painting in water microemulsions is  profitable in parenteral delivery of sparingly answerable  medicines wherever 

the administration of  suspense isn't  obligatory. They  give a means of attaining  fairly high  attention of these  

medicines that generally requires repeated administration. multitudinous sparingly answerable  medicines have been 

developed into  oil painting in water microemulsion for parenteral delivery. 

3) TOPICAL DELIVERY:- 

         Topical administration of  medicines can have benefits over other  styles for some reasons, one of which is the  

expectation of hepatic first- pass metabolism of  medicine and affiliated  toxin. fresh is the targetability and direct 
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delivery of  medicine to the affected areas of eyes or skin. They're  suitable to incorporate both hydrophilic and 

lipophilic  medicines and enhance their saturation. 

 4) OPHTHALMIC DELIVERY:-  

            In conventional ophthalmic lozenge forms, water answerable  medicines are delivered in waterless  result 

while water  undoable  medicines are formulated as a  suspense or ointments. Low corneal bioavailability and lack of  

efficacity in posterior section of  optical towel are some of the severe problem of these systems. For  optical use, 

microemulsions have  surfaced as promising lozenge form.   

5) NASAL DELIVERY:-   

          lately, microemulsions have been studied as a delivery system to ameliorate uptake of  medicine by the nasal 

mucosa. In addition to mucoadhesive polymer helps in extending  hearthstone time on the mucosa.    
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