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ABSTRACT 

Cubosomes are square and adjusted particles with inner cubic cross section. Cubosomes are 

thermodynamically steady and comprise of honeycombed (enormous) structures isolating two 

inward watery channels and a huge interfacial region. Cubosomes are nanoparticles which are self 

gathered fluid translucent particles of specific surfactants with appropriate proportion of water 

with microstructure that gives extraordinary properties of commonsense interest. Bicontinuous 

cubic fluid glasslike stage is optically clear and extremely thick material has the special design at 

nanometer scale. The word bicontinuous alludes to the division of the two ceaseless however non-

meeting fluid areas by lipid bilayer that is wound into space filling structure. Hydrating a 

surfactant or polar lipid that structures cubic stage and afterward scattering a strong like stage into 

more modest particles generally shapes a Cubosomes. Self-gathered Cubosomes as dynamic 

medication conveyance frameworks are getting increasingly more consideration and interest after 

the primary revelation and assignment. They show different inward cubic design and creation with 

various medication stacking modalities. It has high inward surface region and cubic translucent 

designs, somewhat basic planning strategy, biodegradability of lipids, the capacity of typifying 

hydrophobic, hydrophilic and amphiphilic substances, focusing on and controlled arrival of 

bioactive specialists. Cubosomes are having wide scope of uses in different fields and they can be 

described by different assessment boundaries. Along these lines, Cubosomes are acquiring 

consideration in drug field. 
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INTRODUCTION 

A medication conveyance framework is a gadget that securely carries a restorative specialist to the 

particular body site at a specific rate to accomplish a powerful fixation at the site of medication 

activity. The arrival of medication in a predesigned way is named controlled drug discharge (CR), 

which is utilized to advance remedial advantages while limiting harmful incidental effects. 

Supported discharge throughout a drawn out timeframe may decrease the requirement for 

numerous dosing which will be an advantage as far as diminished cost and expanded patient 

consistence 
1-3

. To accomplish designated drug conveyance by typifying the medication inside 

vesicular construction such a framework is known to be vesicular medication conveyance 

framework. In this framework assuming the vesicles act as transporter framework it will ship high 

atomic load of medications, and if act as infiltration enhancer it will build the medication transport 

rate across the skin 
4, 5

. There are gigantic number of vesicular medication conveyance frameworks 

that permit drug focusing on and the maintained or controlled arrival of ordinary meds. In such a 

framework cubosomes are likewise essential for the vesicular medication conveyance framework 

or lipid based colloidal framework which were found in 1980 
4, 5

. The expression "Cubosomes" 

were instituted by Larsson that mirrors the cubic atomic crystallography and similitude to 

liposomes 
6, 7

. Cubosomes are particular, sub-micron, nano-organized particles of bicontinuous 

cubic fluid translucent stage 
7
. Cubosomes are nanoparticles which are self gathered fluid 

translucent particles of specific surfactants with legitimate proportion of water with microstructure 

and furthermore forces as strong like rheology. Cubosomes have the equivalent microstructure as 

the parent cubic stage however have bigger explicit surface region and their scatterings have a lot 

of lower consistency in contrast with the mass cubic stage. Mass cubic stages have higher 

consistency than cubosomal scattering. Most focused surfactants that structure cubic fluid precious 

stones lose these stages to micelle arrangement at high weakening, because of ideal water 

insolubility. Their cubic stages exist in harmony with abundance water and can be scattered to 

frame cubosomes. Cubosomes are ordinarily delivered by high-energy scattering of mass cubic 

stage, trailed by colloidal adjustment utilizing polymeric surfactants. One utilization of cubic stage 

fluid gems is the controlled arrival of chosen water-oil dissolvable atoms. The emulsification of 

cubic lipid progressively eases in water brings about the creation of cubosomes that can be 

characterized as nanoparticle scatter frameworks portrayed by high biocompatibility and 

bioadhesivity. Cubosomes are made out of lipids, surfactants and polymer particles which have 

both polar and non polar parts, named as amphiphilic. The hydrophobic impact drives amphiphilic 

particles in polar solvents to suddenly self-collecting into a variety of thermodynamically stable 
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fluid glasslike stages with lengths on nanometer scale. In this way, cubosomes are bicontinuous 

cubic fluid stage encasing two separate districts of water isolated by surfactant controlled bilayers 

7
. Bicontinuous cubic stages are optically isotropic, extremely gooey and strong like fluid 

translucent substance having cubic crystallographic evenness. Cubosomes have incredible 

significance in nano drug definitions 
7
. 

PREPARATION OF CUBOSOMES 

By and large, there are two primary methodologies for Cubosomes planning, the hierarchical and 

granular perspectives, the two of them require the usage of appropriate stabilizer, for example, 

F127 to forestall cubosomes scattering conglomeration, as portrayed previously. Be that as it may, 

strength, biocompatibility and ideal medication discharge stay the fundamental objective in the 

decision of ideal planning technique 
8
. 

Hierarchical methodology 

The top down-strategy is the most generally involved method for Cubosomes planning 
9
, it 

includes two principal steps. First and foremost, blending the cubosomes framing lipid with a 

reasonable stabilizer to shape the mass gooey cubic totals. Besides, scattering of the delivered 

thick cubic totals in watery media by the use of high energy as high pressure homogenizer or 

sonication at long last bringing about the development of Cubosomes 
10

. Luckily, Cubosomes 

arranged by the hierarchical technique are viewed as steady against conglomeration as long as a 

year. In any case, this technique with downsides in huge scope creation as the development of 

thick cubic totals require high energy contribution to be scattered into Cubosomes, sadly, these 

might be an issue when joining of temperature-delicate bioactive specialists, particularly peptides 

and protein are required 
11

. 

Granular perspective 

This approach is normally alluded to as dissolvable weakening strategy, it includes scattering of 

combination containing Cubosomes shaping lipid, the stabilizer and a hydrotrope in 

overabundance of water with the use of insignificant energy input 
12

. Hydrotrope is the vital 

element in the granular perspective as it is added to break up water-insoluble lipids to frame lipid 

antecedents and forestall the development of fluid gems at high fixation 
13

. Hydrotrope is an atom 

ready to solubilizing particle that ready to solubilizing inadequately solvent specialists in fluid 

media by hydrotropic solubilization which implies improvement of dissolvability of one solute by 

expansion of another solute. Urea, sodium alginate and sodium benzoate are among the most 

ordinarily utilized hydrotrope. The solubilizing component of hydrotrope includes complex 

arrangement between the hydrotrope and the hydrophobic specialist 
14

. The base up method gives 
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more benefits over the hierarchical methodology as it requires less energy input hence it tends to 

be securely utilized for the arrangement of Cubosomes stacked with temperature delicate 

specialists likewise the yielded Cubosomes show long haul soundness because of the homogenous 

scattering of stabilizers onto the outer layer of the created nano vesicles 
15

. 

UTILIZATIONS OF CUBOSOMES IN DRUG CONVEYANCE 

Ocular applications 

Numerous new examinations have worried about the use of cubosomes in visual medication 

conveyance. Using their advantages of being biodegradable, ready to embody each of the 3 kinds 

of medication atoms as hydrophilic, hydrophobic and amphiphilic, and they render bioactive 

specialists with designated discharge and controlled discharge 
16

. They are found to work on visual 

bioavailability of the stacked medications since they have long home time at the corneal surface 

and described by mucoadhesive properties because of the presence of GMO prompting work on 

corneal porousness and thusly work on visual bioavailability of the consolidated medications 
17

. It 

was acquired to Interest results when cubosomes were concentrated as skin visual medication 

conveyance frameworks. In vitro pervasion investigation of cubosomes stacked with 

dexamethasone through extracted bunny corneas, results showed that cubosomes definition was 

found to expand the evident porousness coefficient. Moreover, the precorneal home time test and 

pharmacokinetic investigation of fluid humor tests results uncovered that cubosomes plans cause a 

huge expansion in preocular maintenance time contrasted with Dex-Na phosphate eye drop and 

thus bring about a generally expansion in dexamethasone focus in the fluid humor 
18

. Likewise 

when cubosomes were utilized for visual conveyance of tropicamide, a mydriatic specialist, 

relative assessment studies of tropicamide-stacked cubosomes with business ordinary ophthalmic 

arrangement, the outcomes uncovered no massive distinction in-vitro corneal pervasion qualities 

however fundamentally quicker beginning and higher force of mydriatic activity came about 

through in vivo study for the cubosomes detailing 
19

. sums up not many instances of cubosomes 

stacked drugs for visual application, all results showed extraordinary advantages of cubosomes for 

visual medication conveyance in drawing out the precorneal home time, moving along visual 

bioavailability of stacked drug likewise histopathology studies demonstrated that cubosomes 

planning are protected and nonirritant for visual purposes. 

Dermatological applications 

In transdermal medication conveyance, the layer corneum which is exceptionally coordinated 

external most layer of skin, addresses a solid hindrance for skin entrance of topically applied drugs 

20
. Be that as it may, cubosomes with their extraordinary construction and properties give a 
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promising vehicle to transdermal medication conveyance. Due to the bioadhesive properties of 

cubosomes to the layer corneum as an element of GMO, they can be really utilized in skin and 

mucosal medication conveyance 
21

. As of late there are a few dermatological utilizations of 

cubosomes. An significant dermatological application is immunization through transcutaneous 

(TCI) vaccination. Notwithstanding, microneedles (MNs) and cubosomes have been actually 

utilized as a synergistic methodology for the conveyance of antibodies through the 

skin. Results showed that the utilization of MNs improves the penetration of the watery peptide 

combination through the skin layers and cubosomes planned peptide showed longer maintenance 

inside the skin. Subsequently, the utilization of consolidated approaches of the two MNs and 

cubosomes were viewed as an productive framework for neighborhood conveyance of antigen to 

the designated cells in the skin 
22

. sums up instances of the dermatological uses of cubosomes for 

effective conveyance of different medications. 

Oral applications 

Cubosomes are likewise achieved exceptional interest in their utilization in oral drug conveyance 

for various mixtures including ineffectively water dissolvable, inadequately assimilated endlessly 

sedates with huge atomic size. They work with the retention of orally regulated drugs potentially 

because of their bioadhesive properties, collaboration with digestive cell film or initiated discharge 

of physiological surfactants during lipid absorption in the gastrointestinal plot
23

. Chung et al. 
24

 

showed additional intriguing outcomes for oral treatment of abstained streptozotocin-instigated 

diabetic rodents by oral organization of cubosomes stacked with insulin. They arranged insulin 

stacked cubosomes with exceptional consideration to keep insulin dynamic. A combination of 

GMO, emulsifier and water were micro fluidized at 80 C° and afterward cooled to room 

temperature. Nonetheless, as insulin can't be steady under serious circumstances, cubosomes were 

ready at room temperature by mixing and were utilized as huge totals (10 μl-1 ml). Their results 

showed that cubosomes could give stable biocompatible oral conveyance of insulin with 

reproducible hypoglycemic impact and improved adsorption on the digestive epithelia because of 

the mucoadhesive properties of GMO. In expansion, cubosomes give a promising vehicle to oral 

conveyance of ineffectively water dissolvable. They consolidate the poorly water solvent 

medication, in the solubilized structure, inside the lipid bilayer piece of their construction thus, 

forestall drug precipitation in the GIT plot and moreover work on the gastrointestinal adsorption 

due do the mucoadhesive properties of GMO 
25

 showing instances of uses of cubosomes in oral 

medication conveyance . 

Anticancer applications 
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Significant utilizations of cubosomes are the oral and effective conveyance of anticancer 

specialists. Cubosomes as a clever medication conveyance framework were actually utilized for 

designated conveyance of chemotherapeutic specialists with further developed bioavailability, 

Pharmacokinetics and security profiles of the stacked medications 
26

. Using the remarkable 

construction and properties of cubosomes for improvement of oral bioavailability of controlled 

drugs. Studies showed that cubosomes work on oral bioavailability of 20(S) protopanaxadiol 

(PPD), an anticancer medication, which has low oral assimilation this could be ascribed with the 

impact of cubosomes on the upgrade of retention because of its bioadhesive properties 
27

. 

Likewise, It is accounted for that specific furthermore, supported conveyance to the cancer site of 

5-Fluorouracil not just works on the antitumor movement yet in addition decreases its side impacts 

when contrasted and the clinically accessible 5-FU plans 
28

. Cubosomes were successfully utilized 

for designated conveyance of 5-Fluorouracil (5-FU), a water-dissolvable medication, specifically 

into liver tissue. The in vitro discharge profile showed that cubosomes detailing had biphasic 

discharge profile, with an starting burst arrival of medication during the primary hour, trailed by a 

generally sluggish arrival of the leftover medication after 4.5 h. Moreover results showed higher 

liver grouping of 5-FU from cubsomal detailing looked at do arrangement structure, this could be 

credited to the higher fundamental assimilation of 5-FU stacked cubsomal structure because of the 

greater porousness of Cubosomes through the epithelial film because of primary similitude 

between the lipid bilayer of cubosomes and the 

microstructure of cell film 
29

.  

CONCLUSION 

Cubosomes are among an exceptional class of lipid-based nanovesicles which described by fluid 

translucent nature of their nanostructure, ready from amphiphilic lipid which self assembled in 

water and in presence of stabilizer into Cubosomes. As of late various distributed reports 

demonstrated their possible purposes as an original medication conveyance framework. 

Cubosomes have been endorsed as a compelling visual medication conveyance with improved 

visual home time, bioavailability and no disturbance to the eye. Oral application delineated that 

Cubosomes can be utilized actually to expand assimilation of ineffectively water dissolvable drugs, 

shield the at risk drug from enzymatic debasement and in designated drug conveyance. They give a 

promising vehicle to compelling transdermal medication conveyance with improved skin 

pervasion and low bothering potential. Curiously, Cubosomes were applied for conveyance of 

anticancer medications with decreased genuine symptoms of the chemotherapeutic specialists and 

designated drug conveyance. 
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