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ABSTRACT
Cubosomes are self-assembled liquid crystalline particles. They are formed by dispersion of discontinuous cubic liquid crystalline phases.Cubosome are honey comb like structure. Cubic liquid crystals are physically transparent and isotropic phases that are stable in excess water and show a unique system for the production of pharmaceutical dosage forms. The liquid crystals of cubic phase are used in the controlled release of selected water and oil soluble molecules. Cubic phases have a thermodynamically stable structure consisting of two separate, continuous but non intersecting hydrophilic regions divided by a lipid bilayer. This allows the incorporation of hydrophilic and hydrophobic materials and also amphiphilic materials into the system. Lipid based cubic system is biocompatible, and bio adhesive. Mainly two methods are employed for the preparation of cubosome, they are top- down technique and bottom -up technique. Cubosome structure is investigated through electron microscopy, light scattering, X-rays, and NMR, although some researchers are studying the potential of cubosomes as a delivery system.
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INTRODUCTION
Cubosomes get their name from their structure, which is 'phases' suffixed as'some' and they have a cubic crystal lattice. These are nanoparticles which are self-assembled liquid crystalline particles of certain surfactants with proper ratio of water with microstructure. Larsson coined the term Cubosomes to reflect the cubic molecular crystallography and similarity to liposomes. Certain lipids, detergents, and polymer molecules, or amphiphilic molecules, contain both polar and non-polar components. Physically transparent and isotropic phases known as 8 liquid crystals exhibit a novel method for the synthesis of pharmaceutical dosage forms. They are stable in excess water. In the bicontinuous cubic liquid crystalline phase, cubosomes are distinct, sub-micron-sized nanostructured particles. The square and rounded particles with discernible interior cubic lattices are called cubosomes. Because of the complexity of their structure, they can load more drugs. Cubosomes can encapsulate hydrophobic, hydrophilic, and amphiphilic substances. They are thermodynamically stable and have carvenous (honeycomb) structures with sizes ranging from 100 to 500 nm that are tightly packed and twisted into three-dimensional bilayers. Cubosomes are nanoparticles, but instead of the usual solid particles, they are self-assembled liquid crystalline particles with a solid-like rheology that provides unique practical properties. Figure: Cubosomes with various drug loading modalities. Depending on the content substance, the medication-to-polymer ratio is roughly 1:2 or 1:1. 3Cubosomes and the parent cubic phase share the same microstructure; however, cubosome dispersions have a significantly lower viscosity than the cubic in bulk phase. 13 Because 'phases' is prefixed with'some' and contains a cubic crystal lattice, the term cubosomes was coined.9 Cubosomes form at a specific temperature. They exist in three distinct phases: - P-surface, G-surface, and D-surface are used for primitive, gyroid, and diamond structures. [14,15] Temperature, stability, bicontinuous structure, high internal surface area, solid-like viscosity, and low coast raw material make them appealing for consumer and pharmaceutical industrial applications. Despite widespread interest in cubosome applications, no studies have been conducted to investigate the practical aspects of large-scale cubosome processing and production.
ADVANATGES OF CUBOSOMES1
1. It is economic.
2. It is non-toxic and biocompatible.
3. Method of preparation is simple.
4. They have ability to encapsulate both hydrophilic& hydrophobic & also amphiphilic drugs 
5. They have a sustained- release drug delivery characteristics
6. Cubosomes have biocompatibility and bioadhesivity properties.
7. Bicontinuous cubic liquid crystalline phase of cubosomes even stable in excess water
8. Cubic phase materials can be formed by simple combination of biologically compatible lipids and water and are thus well suited for use in treatments of skin, hair, and other body tissue.
9. With respect to liposomes, cubosomes possesses a larger ratio between the bilayer area and the particle volume and a larger breaking resistance
10. Because of their high internal surface area and crystalline cubic structures they have high drug payloads.
11. They can be prepared by simple method and possess lipid biodegradability
12. Targeted release and controlled release of bioactive agents
13. Cubosomes are excellent solubilizers, compared with conventional lipid or non-lipid carriers.
14. They show high drug carrier capacity for a range of sparingly water-soluble drugs.
15. These are an excellent vehicle to protect the sensitive drug from enzymatic degradation and in-vivo degradation, such as peptides and proteins.
16. The cuboidal system enhances the bioavailability range twenty to more than one hundred times of water-soluble peptides.
17. The cubic phases of cubosomes can be fractured and dispersed to form particulate dispersions that are colloidally and/or thermodynamically stable for longer time.

 DISADVANTAGES: 1,4,10

1. Manufacture of Cubosomes on a large scale embodied
2. difficulty because of their viscosity
3. High energy processes
4. Harmful to fragile temperature-sensitive active ingredients
5. Expensive
6. Difficult to scale up


Preparation methods of cubosomes
The cubic lipid phases of cubosomes consists of three macroscopic forms that are typically encountered precursors, bulk phase gel and particulate dispersion. Bulk phase cubic gels that are rigid, strong, optically isotropic, and solid like particles which are in equilibrium with water and are dispersed into cubosome nanoparticles that has been made easier than their dispersions [26]. The nanoparticle dispersions prepared within the cubosomes may be achieved with the aid of several techniques consisting of spray drying, sonication, high stress homogenization and spontaneous emulsification, while sonication and high-stress homogenization and then paperwork the complex dispersions that incorporates vesicle like structures and cubosomes with time dependent ratios of each sort of particle.
1. Top-down approach
2. Bottom-up approach
3. Heat treatment
4. Spray drying 
The cubosomes dispersion carried out by 
a) Fabrication method 
b) Emulsification method.
Top-down approach
It is the most frequently performed operation, as first noted by Ljusberg-Wahren in 1996. There are two stages involved in using this technology. Aggregation occurs because the thick bulk cubic phase is first created by combining the lipids with stabilisers. The second stage involves applying high power processing, such as excessive-strain homogenization, sonication, or excessive electricity dispersions, to the bulk cubic segment in order to create Lyotropic Liquid Crystal (LLC) nanoparticles (cubosome dispersions).1
Nanoparticles. The most popular technique for creating LLC nanoparticles is HPH. Cubosomes created using this top-down technique coexist with vesicles like dispersed nanoparticles of lamellar liquid crystalline phase or vesicle-like structures and are stable against aggregation for about a year. However, since it takes a lot of energy to disperse the cubic phase into cubosomes in large-scale manufacturing, it is difficult to incorporate ingredients like proteins and peptides that are sensitive to temperature.5,19
The cubic phases are distinguished by the fact that they are a single thermodynamic phase with a periodic liquid crystalline structure. The energy required to rupture a cubic phase in a direction parallel to the shear direction is proportional to the number of tubular networks. 2 The yield stress in the cubic phase increases with increasing temperature.
The amount of bilayer-forming surfactant and oils. According to Warr and Chen, cubic phases may behave as lamellar phases during dispersion as shear increases, dispersed liquid crystalline particles form at intermediate shear rates, and defect free bulk phase reforms at higher shear rates. 
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2. Bottom-up approach
The bottom-up approach assembles the building blocks into the final material.
Cubosomes are allowed to form from the precursors. The inverse micellar phase droplets are allowed to slowly cool after being dispersed in water at 80C..5,11Gradually These droplets start to form clumps. The cubosomes are produced by mixing monoolein-ethanol solution with a poloxamer 407 solution.Cubosomes are formed by emulsification.The spray drying technique is used to produce the cubosomes. On simple hydration, spray dried powders comprise monoolein coated with starch..5
In large scale production of cubosomes, this method is more useful.The bottom approach assembles the building blocks into the final material.These structures are formed by the dispersion of a mixture consisting of a liquid crystal and a hydrotrope.In liquid precursors, hydrotrope helps in dissolving water insoluble lipids..41,45 Cubosomes are produced through crystallization.This method requires less energy than the top-down approach and is more suited for large scale production.Patric T.In the presence of a hydrotrope, Spicer studied the formation of the cubic phase..8 Hydrotrope here is a particle that is either hydrophilic or hydrophobic yet is unequipped for displaying surfactant conduct (Micelle formation).45 Hydrotropes don't create LLC, however they increment the lipid solvency and afterward show a peculiarity called "salting out" forerunner might be both of a fluid or a strong. The fluid antecedent is made by adding ethanol to the lipid (monoolein) ethanol. Cubosomes are delivered, when the antecedent is weakened. Powdered forerunners involve a dried out substance that is covered with a polymer, structures cubosomes upon the hydration substance that is covered with a polymer, structures cubosomes upon the hydration.12
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Heat treatment approach 
The process described here cannot be considered a comprehensive method for manufacturing cubosomes. Instead, it focuses on transforming non-cubic vesicles into well-organized cubic particles through the application of homogenization and heat treatment. This process leads to a reduction in the fraction of small particles that represent vesicles, while simultaneously promoting the formation of cubic phases with narrow particle distribution and excellent colloidal stability.
Spray drying Due to the limited flexibility of liquid precursors for cubosome production, a dry powder precursor was created.
The spray drying process was used for the manufacture of monoolein precursor.The method was limited for powerful medicaments, vitamins, flavours, or smells because the amount of active material loading was reduced.Cubosomes are made when Monoolein and water are combined around 40 C.The gel is dispersed with mechanical or Ultrasonic energy.High-pressure homogenizers are frequently used. The cubosomes have been secured.A lot of energy is input. 3,24
 Or A dry powder precursor for cubosome preparation was developed using a spray drying technique. They used spray drying to make monoolein precursor.The method was limited for powerful medicaments, vitamins, flavours, or odours because the amount of active material loading was reduced. Cubosomes are formed by combining monoolein and water at temperatures around 40 C.
The gel is dispersed using mechanical or Ultrasonic energy.Cubosomes are created using high-pressure homogenizers.The cubosomes are protected.A lot of energy is input. 3,24
 Fabrication method 
The required amount of drug was added and stirred continuously after the drug was melted in a hot water bath. Drop by drop, deionized water is added.After being kept at room temperature for up to 48 hours, it was disturbed by mechanical stirring crude dispersion and fragmented by a sonicater probe under a cool temperature of 20C. (16,17,6)
 Emulsification method 
The 1% P407, 5% GMO and 5% ethanol are added to the water and followed by the Ultrasonication method.
Adding the solution that was added to the melting caused the two items to melt at 60.
 The dispersal mixture is kept at the ambient temperature and protected from the sun, but it is added dropwise to deionized water at the 70 C, which will give it a maximum power of 130 kilowatts..17,18,6
 Evaluation of Cubosomes:
Visual inspection 
The Cubosomes were outwardly evaluated for optical appearance like tone, turbidity, homogeneity, presence of perceptible particles for around 6-10 days after readiness.20,54
Photon Correlation Spectroscopy
By utilizing zeta-sizer (photon relationship spectroscopy) molecule size circulations in still up in the air with dynamic laser light dissipating. The example is weakened with appropriate dissolvable and acclimated to light dispersing force of around 300 Hz and estimated at 25°C in three-fold. By utilizing normal volume weight size, the gathered information can be for the most part shown. The zeta potential and polydispersity file can likewise be recorded.
Polarized Light Microscopy
The conceivably surface covering of the cubosomes can be uncovered by utilizing enraptured light microscopical technique. This can likewise be utilized to recognize isotropic and anisotropic substances.
HPLC Procedure
A verified HPLC densitometry technique was employed to examine the samples. The plates that were created were treated with a mobile phase consisting of cupric sulfate (penta hydrate), phosphoric acid, and water. The quantification was performed using a UV light source that was set at the appropriate wavelength..21,20
d) Entrapment Efficiency
For knowing the entanglement proficiency, 1 ml from every one of the scatterings was taken and weakened with 4 ml of deionised water. Again 1 ml of the weakened scattering is taken and further weakened with one more 4 ml of deionised water. This shaped scattering is gone through a needle channel with pore size of 0.1 μm and the filtrate was examined spectrophotometrically at 250 nm. Taking into account the weakening variable, this got focus was increased by the absolute volume of the scattering created. This gives the free convergence of medication (Cf) which when diminished from the all out drug fixation (Ct) gives how much medication ensnared in the cubosomes to get all the more precisely, each trial was rehashed multiple times. Entanglement effectiveness % of cubosomese) 
 Particle Size Distribution Measurements
Characterization of both spray dried powders and the aqueous dispersions of cubosomes is carried out by using laser diffraction.22
f) Cryo-Transmission Electron Microscopy
A modest quantity of arranged example is put on an unadulterated flimsy bar 600-network transmission electron microscopy framework at encompassing condition. The arrangement was smudged with channel paper to frame a flimsy film for crossing the openings of transmission electron microscopy matrix. Presently confirmations of test are finished by submerging into fluid ethane close to its edge of freezing over. This is moved to TEM for imaging at a temperature of - 180°C by utilizing a cryo holder. Pictures are carefully recorded.23,51
g) Pressure Ultra-filtration Method
Drug release measurement from cubosomes is carried out using the pressure ultra-filtration technique. This method utilizes an Amicon pressure ultrafiltration cell equipped with a Millipore membrane under ambient conditions.temperature of (22 �}2)°
h) Thermal Analysis
To assess the condition of the drug within the Cubosome, DSC analysis was conducted between temperatures of 37°C to 56°C, at which the ingredients of cubosomes appeared to fuse together, potentially causing the glycerol monooleate to become more flexible. The thermal reactions observed between 200°C and 300°C are likely associated with the degradation of glycerol monooleate, as there is no distinct melting peak detected for the drug around 200°C.
i) Light Microscopy
The cubosomes that have been prepared are mixed with deionized water and observed under an optical microscope. The microscope has been calibrated using a micrometer slide at magnifications of 400x and 1000x.

j) Drug content of dispersions
It is evaluated by diluting the filtered dispersion sample in methanol (1:9 v/v) and analysed by HPLC.52
k) Transmission Electron Microscopy
Cubosomes can be utilized to observe the configuration and internal composition of the cubosomes. The cubosomes, which are cubic phase nanoparticles, were treated with a 2% phosphotungstic acid solution to create negative staining.
An acidic solution with a pH of 6.8 was prepared and then applied onto a carbon-coated grid measuring 200 mesh. The grid was allowed to air dry at room temperature. Electron microscope analysis was utilized to capture electron micrographs..
l) X-Ray Diffraction Measurements
XRD is used to identify the spatial arrangements of different groups in the sample and this is carried out by using Philips PW 1830 X-Ray generator.53
m) Gel permeation chromatography
With the assistance of gel saturation chromatography we can know the ensnarement productivity and medication stacking in cubosomes. By utilizing ultra-filtration procedure the unentraped drug not entirely settled, which is deducted from the aggregate sum of medication added.
n) Viscosity
By utilizing Brookfield turning viscometer the thickness of arranged definition of not entirely set in stone at various precise speeds at 25°C. The revolution speed of viscometer was with shaft #18 and 20 rpm. To ascertain the thickness of plan; normal of three readings was taken.
p) Stability Studies
By exploring the organoleptic and morphological attributes concerning time, the actual soundness studies can be performed. Drug content and molecule size conveyance canbe evaluated, throughout the time.55
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