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ABSTRACT

The abstract consists of detailed information regarding cubosomes including its basic introduction, history, structure,
classification, components production and its applications. Cubosomes are biocompatible carriers in drug delivery that
are nanostructured liquid crystalline particles formed of specific amphiphilic lipids in specific proportions. They have a
three-dimensional "honeycomb" shape and are mostly made up of amphiphilic lipids that are disseminated in water with
the help of stabilisers. Generally, range in size from 10 to 50 nanometres’in diameter. They resemble square dots that are
slightly round. In the X-ray scattering technique, each dot represents the presence of a pore containing aqueous phase
cubic phases in a lipid water system. Cryo-Transmission Electron Microscopy (CryoTEM), Small-Angle X-ray Scattering
(SAXS), and Particle Size Distribution are some of the methods used to manufacture cubosomes, as well as their
characterization methods (PSD). The most prevalent mode of drug transport is transcellular migration, which involves
drug transit across cells. Some medications, though, are too polar to pass through the lipoidal cell membrane, and
therefore must rely on the paracellular route, which connects the cells. In the future, blood compatibility should be
considered early in the development of cubosome-based intravenous nanomedicines. The cubosomes for use in IV drug
administration is inventive; nevertheless, those nanocarriers may find rapid usage for the delivery of poorly water-soluble
drugs via oral, ocular, and topical routes, giving a cost-effective choice in formulation research.
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INTRODUCTION

Cubosomes are biocompatible carriers in drug delivery that are nano - structured liquid crystals particles
made up of a specified proportion of amphiphilic lipids. These are honeycombed-like structures made up
of curved discontinuous lipid bilayers categorized in 2 internal water channels, which could be created
through a variety of bioactive substances including chemical medications, proteins, and peptides [1]. Also,
cubosomes are lipid-based nano systems that are analogous to well-known vesicular systems like
liposomes and niosomes. Certain amphiphilic lipids such as glyceryl monooleate and phytantriol with an
appropriate stabilizer have been frequently used to make cubosomes. They could be used as part of a
unique drug delivery system that includes hydrophilic (water loving), lipophilic (lipid loving), and
amphiphilic drug molecules. They're frequently employed in a variety of drug delivery applications,
including oral, ocular, transdermal, and chemotherapy [2]. With diverse drug-loading techniques,
cubosomes have varying interior cubic structure and composition. It has a large interior surface area and
cubic crystalline structures, as well as the capacity to encapsulate hydrophobic, hydrophilic, and
amphiphilic molecules and biodegradability of lipids., and the ability to target and control the release of
bioactive chemicals. Now a days cubosomes are getting more attention to the researchers as they have
numerous applications in many fields that can be characterized by different evaluation parameter and
comparatively simple method of preparation that will help to improve effectivity of novel drug delivery
systems in upcoming days [3].

HISTORY OF CUBOSOMES

Despite its early recognition (in 1980), cubosomes were challenging to mass produce because of their
complicated phase behaviour and viscous qualities. The Cubic phases are remarkable in that they have a
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strong solid-like quality such as viscosities which are fascinating because of their bicontinuous nature [4]
and Hyde [8]. determined the "honeycomb" like structure of cubosomes. To create colloidally or possibly
thermodynamically stable particulate dispersions with either a longer lifetime, cubic phases can be broken
up and dispersed. When some surfactants are combined with water above a particular concentration, they
spontaneously produce cubic phases. [6,7]

Larsson developed the name "cubosomes," which refers to the cubic molecular crystallography and
similarities to liposomes. Efforts are being made to develop scalable procedures for producing cubosomes
on a big scale. Several anticancer medicines have been effectively encapsulated and described in cubosomes

[9].

STRUCTURE OF CUBOSOMES

When dispel in water into submicron particles, cubosomes may be formed from bulk cubic structures,
according to Larsson's pioneering research on the subject. The internal structures of the cubosomes are
similar to the original cube like structure. Cubosomes have a 3-dimensional "honeycomb" shape and are
mostly made up from amphiphilic lipids that are disseminated in aqueous media with help of stabilisers.
Amphiphilic lipids:

Glycerol monooleate:

Glyceryl monooleate is the most often utilised amphiphilic lipid in cubosome preparation, and it is also
known as monoolein [10,11]

It is a polar unsaturated monoglyceride with a M.P of 35-37 degrees Celsius, a storage temperature of -20
degrees Celsius, and an HLB value of 3[12] and is generally clear and colourless. Also, it is a man-made
mixture of acylglycerol esterified with oleic acid as well as other fatty acids. with monooleate being the
primary component that can self-assemble into bicontinuous cubic structures in water [13]. It's commonly
used as an emulsifier in the food business, and it's safe, nontoxic, biodegradable, and biocompatible. In
1984 it was originally accepted as a biocompatible encapsulating material [14]

Phytantriol:

Under physiological conditions and temperature, phytantriol (15-tetramethyl-1, 2, 3-hexadecantriol) can
form a bicontinuous cubic structure in aqueous mediums. Because of its outstanding chemical stability
especially in comparison to monoglycerides due to the lack of an ester group, it has previously piqued the
interest of researchers in the biomedical field [15].

e
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Figure 1: Structure of cubosomes

Component of cubosomes:

Numerous lipids have been used to create cubosomes as well as other liquid cubic phase; for example, a
comprehensive overview, see Yaghmur's study [16]. Although the aggregate mesomorphic phase are
thermally stable, since distributed, particles are not highly stable as compared to a colloid stability stand
point, and they tend to agglomerate owing to the aqueous domains being exposed to the external aqueous
environment [17]. The choice of a stabilising or dispersed agent is critical, as it must cooperate in the
cubosome while preserving the structure's cubic liquid crystallinity [18]. Larsson's early cubosome
research employed bile salts to stabilise dispersions of cubic phase [19]. Hydrophilic and hydrophobic co-
polymers are most frequently used stabilizing agents. Pluronic’s, in particular F 127, are considered to be
the 'gold standard' of Pluronic’s [20]. Stabilizing agents are essential in order to avoid aggregation [21]. The
stabilizer agent's primary function is to full fill an electrostatic or stearic buffer between particles to avoid
close particle [22]. The (D-type) cubic phases dominates in GMO formulations at relatively small
concentrations (3%) with reduce regional of the P-type cubic spinel structure. The proportion of the (P-
type) cubic crystal increases as the polymer concentration grows [23]. The percentage of F 127 employed
in relation to the crystalline forming lipid can influence the formation type of the dispersions [20]. Chong
et al. recently evaluated the capacity of a variety of non-ionic molecules to stabilise phytantriol and GMO
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dispersions and comparing them to F 127[24]. The interior cubic structure of cubosomes that are based on
phytantriol seems to be unchanged by high F127 levels. This is because at low exposure levels to the
chemical agent, relatively less polymers are expected to be implicated in the inside cubic configurations of
such particles [25]. When comparing the “gold-standard F 127" to the poly (ethylene oxide) stearate family
of stabilizer, they identified that (Myrj 59 [100 units of (polyethylene oxide]) was somewhat more
successful in stabilising phytantriol cubosomes. The cause of the greater stability is unknown.
Production of cubosomes:

In the presence of high concentration of water, microfludization, ultra-sonication, and homogenized of the
thick cubic structure are performed. Although significant progress has been achieved, there is still no
agreement on the best approach for producing cubosomes. Stability, biodegradability, and optimum drug
release are all issues that have yet to be tackled. Cubosomes have been described in the literature to be
made using one of following techniques [27]. When dry chemical precursor is hydrated with a solvent, they
form cubosomes [28]. Micro fluidization of a lecithin mixture, followed by high-temperature heat treatment
and cooling, yields liquid crystal colloids with a limited size distribution [29]. Using mechanical mixing
processes such as homogeneity, dry lipid film of lecithin is created, rehydrated, and then dispersed in extra
water and broken into cubosomes [30]. Excess liquid (the fluid of choice) disperses combinations of liquid
crystals producing lipid in alcohol or organic solvents (wet substrates), resulting in the spontaneously
production of cubosomes [31,32,33,34].

Table 1: Drugs with and without cubosomes are compared

Drug alone Drug enclosed in cubosomes

Low efficacy More effectiveness

Biodistribution is low More biodistribution

Critical side-effects(toxicity) Reduced side-effects.

Healthy tissues is affected Prevent affecting healthy tissues

Fail to differentiate normal cells from cancer cells | Distinguishes normal cells from cancer cells

PREPARATION OF CUBOSOMES

There are two techniques to cubosome preparation in general 1) top-down 2) bottom-up Both require

the use of a suitable stabiliser, such as F127, to prevent cubosome dispersion aggregation.
However, biocompatibility, stability and optimal drug release remain the primary goals in selecting the
best preparation method [35].

Top-down approach:

The most popular approach for manufacturing cubosomes is top-down approach, and mainly it is divided
into two major steps. To begin, to generate bulk viscous cubic aggregates, mix the lipid-forming cubosomes
with an appropriate stabiliser. Secondly, high energy is used to disperse the resulting viscous cubic
aggregates in aqueous fluids as a such as sonication, resulting in the formation of cubosomes [35].
Preparation of cubosomes using the top-down method, on the other hand, have been found to be stable
preventing from aggregation for up to a one year. However, this method has drawbacks in large-scale
production because the formation of viscous cubic aggregates requires a more energy input to be dispersed
into cubosomes, which may be a problem when temperature-sensitive bioactive agents, particularly
peptides and protein, are required.

Bottom-up approach:

The solvent dilution method involves dispersing a combination including cubosomes producing lipid, a
stabilizer, and a hydrotrope in amounts of water with low energy input. The bottom-up strategy is based
on the addition of hydrotrope to breakdown water-insoluble lipid in order to form lipid precursors hence
avoid the development of crystalline liquid at large concentrations [36,37]. A hydrotrope is a compound
that may emulsify poorly water - soluble molecules in aqueous conditions by enhancing the dissolution of
one solute by mixing another. Ammonia, sodium benzoate and sodium alginate are three of the most often
utilised hydrotrope. The creation of a bond between both the hydrotrope as well as the hydrophobic (water
hating) substance is involved in the hydrotrope solubilizing process [38,39]. The bottom-up technique
outperforms the top-down approach because it requires less energy input and thus can be used safely to
prepare cubosomes loaded with temperature-sensitive agents. Furthermore, due to the homogenous
dispersion of stabilizing agents onto the surface of the created non-vesicles, the given cubosomes
demonstrate long-term stability [40].

Preparation of ALA containing cubosome dispersions.

The first procedure included emulsifying GMO and P407 in water and then ultrasonically separating them.
The dispersion is 5 percent glyceryl monooleate in 89 percent water {with 1 percent poloxamer (P407) and
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5 percent ethanol}. glyceryl monooleate and poloxamer (P407) were gently melted and combined at 60°C,
followed by the addition of an ALA ethanolic solution should be melted. The resulting mixture then was
dropped into distilled water that had been prepared to 70-degree Celsius and ultrasonicated for 15 minutes
at same temperature at a maximum power of 130 kW. All dispersions were reserved at room temperature
i.e. 23°C in light-resisted glass vials.

Top Dewn Method Bottom Up Method
Lipid (GMO) +Stbilizer Lipid (GMO) Hydrotope (sodium
(polaxamer 407) +5tabilizer benzoate)

|

E——

[ ooome

Figure 2: Method of Preparation
By pseudo-Binary Systems [32].
At very first time cubosomes were created utilising the traditional process of bulk cubic gel energy
dispersion in a monoolein-water pseudo-binary solution (containing polymer at low levels). To make a
homogenous solution, poloxamer 407 (8 percent w/w) is melted then monoolein (92 percent w/w) was
mixed with it. The solution of monoolein-polymer was then mixed with demineralized water to make a 1.8
percent monoolein solution that contained 98 percent of water and 0.2 percent Poloxamer 407. To
disseminate cubic liquid crystalline gel, the mixture was sonicated for 60 minutes at 25°C in a regulated
temperature ultrasonic bath. According to Fourier analysis, the periodicity is 150, that is compatible with
small angle X ray scattering for of cubic phases monoolein water. The aggregates' three-dimensional shape,
on the other hand, remains a mystery. Stereographic pictures produced at 0 and 15 degrees from normally
indicate minor blurring in the matrix of water channels as a result of observing successive layers beneath
the top layer. Cryo-TEM indicated predominantly square cubosomes with an edge length of 100-300 nm.
Water (light grey dots) and oil (dark grey dots) channels alternate, revealing the unit cell structure (dark
matrix). The length of the particle edge, on the other hand, does not alter when it is tilted. This is strange
because rotating a cube by angle of 15 degrees should increase its size by 22% in the rotating direction.
Although cubic cubosome aggregate has been reported, this shows that the aggregation is more sphere like
or generally flat
In the Presence of Hydrotrope [32].
Sonication-based approaches were also used to create cubosomes in the presence of substantial quantities
of hydrotrope. A low-viscosity isotropic liquid was created by combining molten monoolein (92.9percent
w/w) with ethyl alcohol (7.1 percent w/w) to make a bulk cubic gel. In order to create a viscous, crystalline
gel with a cubic structure, a solution of Poloxamer 407 at 1.2 percent was added to the liquid (final
composition: 68 percent monoolein, 26.7 percent H20, 5 percent ethyl alcohol, with 0.3 percent Poloxamer
407). Then for 5 minutes, the mixture was sonicated. The size and shape of these cubosomes are
comparable to those generated without ethanol, except they are more circular than square. There is also a
larger patch of cubic crystalline material that is attached to the supporter with an incredibly distinct cubic
lattice. Due to the uneven dispersion brought on by the brief entrance of ultrasonic energy, which was
macroscopically more opaque, larger cubic gel fragments form (a dispersion generated after 1 hour of
sonication). At last, one of the cubosomes borders has a hemispheric vesicle spreading from it. When the
cubic liquid crystal gel is split during dispersion, the creation of a vesicular covering on cubosomes have
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now reported as a thermodynamic method for preventing the chain lipid hydrocarbons that to be exposed.
SAXS tests on ethyl-alcohol containing cubic phase gels validated the generation of cubic liquid crystals in
the setting of hydro tropes. Small angle X Ray scattering measures are performed on cubic phase gels
containing 2% ethyl alcohol (50 percent monoolein, 48 percent Hz20, and 2% ethyl alcohol), and the results
were correlated with this that did not (50 percent monoolein and50 percent water).

TYPES OF CUBOSOMES

Liquid cubosome precursor:

The dilution of hydrotrope has been identified to build better smaller and more stable cubosomes. The
nucleation process enables particles to form, which then grow in size as a result of crystallisation or
precipitation.

Monoolein is effectively dispersed in a hydrotrope like ethyl alcohol, preventing liquid crystal formation.
As a result, diluting this combination leads the cubosomes to crystallise or precipitate spontaneously. Quid
precursor approach enables for speedier cubosomes preparation scale-up while eliminating the handling
of bulk solids and potentially destructive high-energy activities [42]

Cubosome precursor in powdered form

Dehydrated surfactant coated in polymer makes up powdered cubosome precursors. Relative to liquid
phases hydrotropic cubosome precursors, such powders have a number of benefits. Light scattering and
cryo-TEM confirmed that the powdered precursor is hydrated formed cubosomes with a 600 nanometre
(nm) average size [43]. Cubosomes are lipid-based solids that are waxy and sticky. Water-soluble waxy
lipid coating non-cohesive starch inhibits accumulation and regulates particle size in most cases. Spray
drying is a wonderful method for his needs.

Drug loading in cubosomes:

As a feasible drug delivery vehicle, enough quantities of comparatively tiny medications, peptide, biologic
drugs, or bioactive components must be deposited onto the generated cubosomes. The three basic stages
for delivering the cargo include loading into the phospholipids, connecting to the lipid membrane, and
localising the drug inside the water pathways in the cubic phase [44].

The drug constituents might be injected into the bilayer film by pouring the pharmaceutical active
ingredient to the molten lipid or by injecting the therapeutic agent into the lipid film[45] or preceding
dispersion, by freeze drying the latter along the lipid membrane [46,47] The incubation approach[48,49]
could potentially be used to load drug moieties after dispersion onto already produced cubosomes,
relatively tiny medicines, proteins and peptides are loaded within the lipid bilayer, despite the fact that
there are a variety of techniques for doing so. Additionally, single or binary lipid compositions, primarily
phytantriol and monoolein, are used to make these cubosomes. Several research [50,51,52] have reported
the use of cubosomes for anti-cancer drug delivery. Encapsulation efficiencies range between 71 and 103
%. Despite the fact that drug loading can be calculated in a several ways, “small-angle X-ray scattering” is
still the most commonly utilized. As a result, these studies point to cubosomes' potential as a medication
delivery mechanism, notably for anti-cancer medicines.

Mechanism of drug transport:

The nature of the carrier's activity and composition, as well as the structure and physiology of the skin, all
influence drug transport through the biological membrane. Small ions are transferred without much
complexity through hair follicles, epidermal membrane pores, and tight junctions. Intra (trans) and inter
(para) cellular transports are both involved in skin membrane transport mechanisms. Drugs can be
introduced into the core or as an inherent part of the vesicles by altering transporters [9].
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Figure 3: Mechanism of drug transport
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The passage of a substance across a membrane by travelling between, rather than between, two cells is
known as paracellular diffusion. By definition, this is a passive process that is influenced by pore size as
well as the size and form of the xenobiotic. The passage of a drug across a cell is known as transcellular
diffusion. The drug is introduced to the enzymes within the cell, as well as any efflux pumps present on the
apical area of the membrane, when intestinal absorption proceeds by transcellular diffusion. As a result,
the amount of medication that reach the systemic circulation may be reduced. Diffusion between cells can
be passive, assisted, or active [53].

The most prevalent mode of drug transport is transcellular migration, which involves drug transit across
cells. Some medications, though, are too polar to pass through the lipoidal cell membrane, and therefore
must rely on the paracellular route, which connects the cells [53].

CryoTransmission Electron Microscopy (CryoTEM) [55].

It is a microscopic approach in which the stream of electrons is passed by an incredibly thin object in which
electrons interaction passing within a specimen creates a picture that is focused and magnified on the
device like a fluorescent screen, that is a photographic film layer, that should be detected. Because electrons
have such a short wavelength, cryo-TEMs can image at a far better resolution than light microscopes.
Small-Angle X-ray Scattering (SAXS) [55]

SAXS is an approach that detects the elastic scattering of X rays (wavelength-.1-0.2 nm) by a sample with
non - uniformity in the nm range at very extreme closeups (generally 0.1- 10°). This angular range
comprises data on macromolecule shape and size, partially ordered material characteristic distances, pore
diameters, and other data. SAXS can offer structural information on macromolecules with a diameter of 5
to 25 nm, as well as repeat spacing in partially ordered systems up to wavelength of 150 nm.

Particle Size Distribution [56]

Using photon correlation spectroscopy, the particle size distribution of the colloidal was identified. At
250°C, measures of Cubosomes' refractive index (RI) were taken at 100-second intervals. To modify the
signal level, samples were diluted with water. The poly dispersity index and average particle size (z-
average) were calculated.

Polarized light microscopy:

It can disclose the cubosomes' optically birefringent (potentially vesicular) surface covering as well as
identify anisotropic and isotropic substances [57].

Gel permeation chromatography:

Gel permeation chromatography or ultra-filtering techniques can be used to measure the entrapment
efficiency and drug loading of cubosomes. The concentration of entrapped drug is determined in the latter
procedure, and it is deducted from the total drug added. A UV spectrophotometer or HPLC analysis is used
to determine the amount of medication [58].

Table 2: Advantages and disadvantages of Cubosomes.
Advantages Disadvantages
It is non-toxic and biocompatible. There is less trapping of water-soluble medicines
inside cubosomes due to the significant amount of
water present.

It has excellent bio adhesive properties Due to high viscosity large scale production is
somewhat difficult.

It has skin permeation enhancement It has limited stability.

Target specific and control release of bioactive agents It has complex fabrication.

It is economic It has limited scalability.

APPLICATIONS OF CUBOSOMES

Topical drug delivery approach:

Cubic phases are mostly extra bioadhesive, that makes them perfect for topical and mucosal medication
administration. Crystalline liquid and its nanoparticle technologies are used to produce topical delivery
systems because of their distinct characteristics. Topical drug delivery systems are different in as they
create bioadhesive liquid crystals systems on the mucosal surfaces, enabling for effective and controlled
drug delivery including buccal, ophthalmic, vaginal etc. The technique coats mucosal surfaces with a thin
layer of liquid crystal matrix along a nanostructure that may be modified for a specific delivery profile and
gives a detailed overview relief for sore and sensitive skin [59].

IV drug delivery approaches:

Nanoparticles of lipids having internal crystalline liquid structures and curved lipid membranes are utilised
to liquefy, encapsulate, and distribute drugs to illness areas throughout the body. Although liposomes and
emulsions have been employed in medicinal goods as intravenous carriers, liquid crystal nanoparticle
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forms have improved the work capacity of proteins, peptides and many tiny molecules, that are less soluble
making them excellent transporters for infusion of a wide range of actives [60].

Oral drug delivery:

Cubosomes solve a number of difficulties that afflict oral drug delivery, including low water solubility, low
absorption, and huge molecular size. Our liquid crystalline nanoparticles self-emulsifying technology is
employed in both liquid and powder capsule form (LCNP). In a different application, comparatively large
protein molecules were enclosed in the GIT for local activation. Controlled release can be achieved using
liquid crystalline nanoparticle technology carriers. The molecules are engineered to develop at a pre -
determined rate in situ, allowing for successful in vivo medicine delivery. Nanoparticles made of liquid
crystalline liquid Technological transporters can even be delivered at several sites of absorption, including
the lower or upper part of stomach, which is essential for drugs with a small regional window of absorption
[61].

Melanoma(cancer)therapy:

Cubosomes were successfully employed as a novel drug delivery method for targeted delivery of
chemotherapeutic medicines, with better bioavailability, pharmacokinetics, and safety characteristics of
the loaded pharmaceuticals [62]. Cubosomes' unique shape and features are being used to improve the oral
bioavailability of medications delivered. Cubosomes improved the oral bioavailability of 20(S)
protopanaxadiol (PPD), an anticancer medication with low oral absorption, according to studies. This could
be related to the action of cubosomes on the improvement of absorption due to its bio adhesive qualities
[63]. When compared to currently available 5-FU formulations, it was also reported that targeted and
sustained administration of 5-Fluorouracil to the tumour site not only improves anticancer effectiveness
but also reduces side effects [64]. Also, Cubosomes were successfully employed to deliver 5-Fluorouracil
(5-FU), a water-soluble medication, to liver tissue selectively.

In cosmetics:

Hair care, skin care, antiperspirants, and other cosmetics have all been made with cubosomes. Alpha-lipoic
acid (ALA) is a strong antioxidant fatty acid found in mitochondria. This ALA cubosome dispersion has
remarkable effectiveness in reducing facial wrinkles and enhance skin texture and colour [64].

In Nasal route:

Medicines sent directly from the nose to the brain, bypassing the blood-brain barrier (BBB), have proven
to be a non-invasive and effective technique of treating central nervous system disorders. Problems with
the central nervous system (CNS). PEGylated PEGylated Polyfunctional odorant pectin molecules were
found in cubosomes. The use of coumarin as a marker was examined, as well as their relationship. In the
brain, absorption was around 3.46-fold higher than in the rest of the body. According to Wu et al., Gly14-
human cubosomes were found in untreated cubosomes. (S14G- HN) was also investigated after being
introduced into cubosomes for its Alzheimer's disease therapeutic efficacy. The odorranalectin cubosomes
were discovered to have the ability toS14G-effects HN's in Alzheimer's disease can be improved.
Cubosomes were used to carry resveratrol to brain via nasal route in the treatment of Alzheimer's disease,
according to Mayuri Ahirrao et al. GMO P407 cubosomes were created using the probe sonication method.
For over 24 hours, in-vitro drug release continued a constant pattern [65].

Table 3: Drugs used in cubosomes

Sr. Analyzer API Uses Associate disorder
no
1 Boyd. Rifampicin Bactericidal Antibiotic Tuberculosis
Propofol Hypnotic Procedural sedation
Griseofulvin Antifungal Skin fungal infection
2 Damani N. Clindamycin Antibiotics Peritonitis, staphylococcal bone,
phosphate joint infection
3 Nielsen Indomethacin NSAIDS Gout, rheumatoid arthritis
4 Sadhale Cefuroxime Antibiotics Meningitis, soft tissue and bone
infection
Cefazolin Antibiotics Genito-urinary and respiratory
tract infection
Prilocaine Local Aesthetics In Dentistry
5 Engstrom Clomethiazole Psychotropic Insomnia
6 Engstrom Clotrimazole Antifungal Oral, vaginal, and skin infection
7 Engstrom Gramicidin Topical Steroid Corticosteroids prone dermatoses
Insulin Hypo / Hyper Glycemic Diabetes mellitus
8 Engstrom 2-amino-1- Antidepressant Mania, depression
phenylpropanol HCI
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CONCLUSION AND FUTURE SCOPE

Cubosome nanoparticles show potential in terms of sustained release and delivery of drug, but also more
work is needed, based on the frequency of dosing, route of administration and manner of release of drug,
before those nanocarriers may really realise their therapeutic ability in a variety of disorders.[66] Also they
are intriguing nano vehicles for booting and delivering peptides and proteins, but the studies that are
reported are even now at a fundamental level [65], and various aspects of morphological and structural
characteristics of these soft nanocarriers, along with their capacity of loading and release, should be
noticed. In the future, blood compatibility should be considered early in the development of cubosome-
based intravenous nanomedicines. Furthermore, little is known about their stability in biological fluids and
the biological parameters that control, to name a few, drug deliverance from cubosomes, structural
alterations brought on by interactions with cell membranes, plasma contact, and infusion-related
responses [67]. The cubosomes for use in IV drug administration is inventive; nevertheless, those
nanocarriers may find rapid usage for the delivery of poorly water-soluble drugs via oral, ocular, and topical
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