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ABSTRACT

Nanosuspension consists of a submicron colloidal dispersion of
particles of the active ingredient of the medicine. Liquid phase
stabilized by surfactant. Poor water solubility is a major problem in the
manufacture of formulations. Decreased active ingredient particles lead
to increased surface area and bioavailability. Nanosuspensions are
manufactured in several ways. Techniques such as media milling and
high pressure homogenization have been used commercially to prepare
nanosuspensions. Recently, emulsions and microemulsions have been
used as templates for the development of nanosuspensions. The unique
properties of nanosuspensions allow it to be used in a variety of dosage
forms and are administered by a variety of routes. B. Orally, as lung,
eye, topical and mucosal adherent hydrogels. The advantages of

nanosuspension are improved drug dispersibility and solubilization, improved therapeutic

effect, and reduced toxicity. Therefore, this review describes the results of nanosuspension in

drug delivery systems to improve drug solubility, stability, and bioavailability. This review

describes how to prepare nanosuspensions, characterize them, and apply them.

KEYWORDS: Nanosuspensions are manufactured in several ways.

INTRODUCTION

Due to the low water solubility of most of the biological properties exhibited by NCE, the

pharmaceutical industry is constantly looking for new ways to achieve adequate oral

bioavailability. Increasing the amount of poorly water-soluble NCE with therapeutic activity
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is critical to the development of new formulations in the pharmaceutical industry, resulting in
new molecular entities due to the less soluble and less permeable to lead. Participation in the
development of Compound. Recently, drug formulations such as nanoscale systems (smaller
than 1 pm in size) are rapidly evolving as new new drug delivery systems. An important
feature of these systems is their rapid dissolution rate, which improves bioavailability after
oral administration.™ The current article aims to review nanosuspensions as a new promising

tool for the formulation of poorly soluble drugs.

DEFINITION

A pharmaceutical nanosuspension is a "very fine colloidal, biphasic, individual solid drug
particle in an aqueous vehicle for parenteral and pulmonary administration, oral and topical
use, or reduced particle size. It is stabilized by surfactants, which leads to better results.
Increased dissolution rate and thus bioavailability. "Suspended particles are less than 1 um in
diameter (ie 0.1 nm to 1000 nm). The particle size distribution of solid particles in
nanosuspensions is typically less than 1 micron, with an average particle size of 200-600 nm.
An increase in the dissolution rate of micronized particles (particle size <10 um) is associated
with an increase in surface. Area and consequent dissolution rate. Nano-sized particles can

increase the dissolution rate and dissolution rate by the vapor pressure effect.

NEED FOR NANOSUSPENSION

To date, more than 40% of drugs have low water solubility, making it difficult to formulate in
conventional dosage forms. This problem is even more difficult with Class Il drugs, which
are less soluble in aqueous and organic media The preparation of nanosuspensions is selected
for compounds that are insoluble in water (but soluble in oil) and have a high logP value of
various methods to solve the problems of low solubility and low bioavailability,
micronization, solubility, oily dissolution and salt formation-several other techniques include
liposomes, emulsions, microemulsions, solid dispersions, B -For example, cyclodextrin
inclusion complex. Common to all applicable medicines.”! In these cases, nanosuspensions
are preferred. For drugs that are insoluble in both water and inorganic media,
nanosuspensions are used as the formulation instead of using lipid systems. It is ideal for
compounds with high log P, high melting point and high dose. Nanosuspension can be used
to improve the solubility of poorly soluble drugs in both agueous and lipid media. As a result,
the flow rate of the active substance increases and reaches maximum plasma levels more

quickly (eg, oral or intravenous (1V) administration of nanosuspension). This is one of the
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typical advantages over other approaches to increasing solubility. This is useful for molecules
with low solubility, permeability, or both, which poses a major challenge for formulaters.
Important issues related to poorly water-soluble compounds./ All products on the market
today are manufactured using so-called "top-down techniques" that grind and detect
nanoparticles in the submicron range, but bottom-up techniques and mostly controlled
precipitation methods are available. , An interesting way to standardize poorly soluble drugs.
With this method, the particle size could be reduced to hundreds of nanometers without harsh
conditions and with the use of simple equipment. Therefore, all this method is used in the
preparation of nanosuspensions, and careful evaluation of stabilizer types and concentrations
is an important step in the successful preparation of nanosuspensions. Both polymer
stabilizers and surfactants can be used for this purpose. Nanosuspensions are different from
nanoparticles, which are macromolecular colloidal carriers of drugs (nanospheres and
nanocapsules), and solid lipid nanoparticles (SLN), which are lipid carriers of drugs. The
main change from traditional suspension formulations is that the particle size distribution of
solid particles in nanosuspensions is typically less than 1 pum (ie 0.1 nm to 1000 nm), and
most excellent drug suspensions. The average particle size range of the liquid is 200-600 nm.
1 to 50 um. Nanosuspension improves overall bioavailability by increasing surface area and

saturation solubility by reducing particle size."

Main advantages of nano suspension

e General applicability to most drugs and their simplicity.

e Useful for medicines that are difficult to dissolve in water.

e It can be given in any way.

e Reduced tissue irritation when administered subcutaneously / intramuscularly.

» Rapid dissolution and tissue concentrated on may be reached through the 1V direction of
management.

e Oral management of nanosuspensions affords speedy onset, decreased fed/fasted ratio,
and stepped forward bioavailability.

e The absorption from the absorption window of the medicine may be elevated because of a
discount withinside the particle size.

e In the case of ocular management and inhalation shipping, better bioavailability and
greater constant dosing Drugs with excessive log P-values may be formulated as

nanosuspensions to elevate the bioavailability of such drugs.
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e Enhancement in organic overall performance because of excessive dissolution price and
saturation solubility of the drug.

e Ease of manufacture and little batch-to-batch variation.

e Long-time period bodily balance.

e Nanosuspensions may be integrated in tablets, pellets, hydrogel, and suppositories which
are appropriate for numerous routes of management.

e Increasing the amorphous component withinside the debris, is maximum critical to a
ability alternate withinside the crystalline shape and better solubility.

* The possibility of floor amendment of nanosuspension for site-particular shipping.

e Possibility of substantial production, the pre-needful for the advent of a shipping machine

to the market.

2. Formulation Consideration: Nanosuspension formula calls for a stabilizer or
surfactant, a right solvent machine, and different elements for its preparation

2.1. Stabilizer

Stabilizer performs a crucial function withinside the technique of nanosuspensions. In the
absence of a appropriate stabilizer, the immoderate ground power of nanosized debris can set
off agglomeration or aggregation of the drug crystals. The maximum critical feature of a
stabilizer is to wet the drug debris in reality and to stop Ostwald“s ripening and
agglomeration of nanosuspensions to yield a solid physical formula with the useful resource
of presenting steric or ionic barriers. The type and quantity of stabilizer have a said impact at
the bodily balance and in-vivo behavior of nanosuspensions. In a few cases, a combination of
stabilizers is needed to acquire a solid nanosuspension. The drug-to-stabilizer ratio withinside
the additives also can differ from 1:20 to 20:1 and want to be investigated for a completely
unique case. Example: lecithins, PVPK30, PVA, SLS. Cellulosics, Poloxamers, Polysorbates,

Lecithin, and Povidones.®

2.2. Organic Solvents

Organic Solvents are commonly used in the preparation of nanosuspensions when using
emulsion or microemulsion techniques as templates. These solvents are extremely dangerous
from a physiological and ecological point of view. However, low-risk water-miscible

solvents such as methanol and ethanol.
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2.3. Surfactants
Surfactants are incorporated to improve dispersion by reducing interfacial tension. They also

act as wetting or degluing agents. Example: Tweens and Spans-Common Surfactants.[®

2.4, Co-surfactants

When formulating nanosuspensions using microemulsions, it is important to prioritize co-
surfactants. Since co-surfactants can have a significant impact on cutting behavior, it is
necessary to investigate the effect of co-surfactants on internal cutting uptake with respect to
the composition and drug loading of the selected microemulsion. Examples: Transctor,
glycerol, ethanol, isopropanol bile salt, and dipotassium glycyrrhizinate can be used as co-
surfactants.!®

2.5. Other Additives
Nanosuspensions may contain additives such as buffers, salts, polyols, cosmogenic nuclides,
antifreezes, etc., depending on the route of administration and the properties of the drug

components.?!

3. Nanosuspension properties

3.1. Long-term physical stability

Ostwald ripening of is responsible for crystal growth followed by fine particle formation.
Ostwald ripening was caused by a change in dissolution pressure / saturation solubility
between small and large particles. Molecules diffuse from a more concentrated area around
small particles (higher saturation solubility) to a region around larger particles with less drug
effect. This results in the formation of a supersaturated solution around the large particles,
thus crystallization of the drug and growth of the large particles. The process of diffusion of
the drug from small particles to large particles leaves spots around the or unsaturated small
particles, which leads to the dissolution of the drug from the small particles and ultimately the

small particles. Particle.!®!

3.2. Internal structure of nanosuspension

Due to the high energy input during the decomposition process, there is structural adjustment
inside the active material particles. High-pressure homogenization of drug particles changes
the particles from crystalline to amorphous. High-pressure homogenization of drug particles

changes the particles from a crystalline state to an amorphous state. The state exchange
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depends on the hardness of the drug, the number of homogenization cycles, the chemistry of

the drug, and the power density applied by the homogenizer.!

3.3. Adhesive Strength

The adhesive strength of ultrafine powder is significantly higher than that of coarse powder.
This adhesiveness of small drug nanoparticles can be used for long-term oral delivery of
poorly soluble drugs. A very good report is that danazol's bioavailability has increased from

5% (as a microsuspension) to 82% (as a nanosuspension).”

3.4. Crystalline and morphology

Possible changes in the crystal structure of the nanosuspension, namely the increase of
amorphous parts in the particles, or even the creation of amorphous particles, are attributes of
consideration. It has previously been found that applying high pressure to the preparation of

nanosuspensions promotes an amorphous state.

3.5. Increased Saturation Solubility and Rate of Drugs

Increases drug solubility as the surface area of drug particles increases from micron to
nanometer size. According to the Noyes-Whitney equation, the surface area increases from
micron size to nanometer size, which increases the rate of dissolution. [dx / dt = [(D x A) / h]
[Cs-X [ V] ------- Equation (1)

Where; D is the diffusivity.

dx / dt is the dissolution rate,

A is the surface area of the particle,

h is the thickness of the diffusion layer.

V is the volume of the dissolution medium and

X is the concentration of the surrounding liquid."!

3.6. Nanosuspensions offer versatility

The flexibility to change surface properties and particle size and the ease of post-
manufacturing of nanosuspensions allow for a variety of different routes of administration
such as tablets, pellets, suppositories, hydrogels and more. It can be incorporated into various

dosage forms and is versatile.
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3.7. Nanosuspension improves bioavailability

Drugs with low solubility, permeability, or gastrointestinal solubility reduce oral
bioavailability. Nanosuspension solves the problem of low bioavailability by solving the
problem of low solubility and low membrane permeability.

4. Manufacturing methods for nanosuspensions: There are two conflicting methods for

manufacturing nanosuspensions: "top-down engineering™ and "bottom-up engineering".

4.1. Top-down technology
How to achieve nano-sized particles by reducing the size of large particles.!"!

4.1.1. High-pressure homogenization

This is the most commonly used technique for preparing nanosuspension of many poorly
water-soluble drugs10. This involves three steps. First, the drug powder is dispersed in a
stabilizer solution to form a pre-suspension, then the pre-suspension is homogenized at low
pressure with a high pressure homogenizer for premilling, and finally homogenized at high
pressure for 10-25 cycles. Until a nanosuspension of the desired size is formed. Based on this
principle.

Various techniques for preparing nanosuspensions have been developed.!*!!

A. Homogenization in aqueous media (Disso cubes)

B. Homogenization in non-aqueous medium (Nanopure)

C. Combination of precipitation and homogenization (Nanoedge)

D. Nanojet

A. Homogenization in Aqueous Medium (Disso Cube)

This technique was developed by R. H. Muller in 1999 using a piston gap type high pressure
homogenizer 12 and a high pressure homogenizer nano-sized orifice valve. it was done.
Principle: This process is primarily based on the principle of cavitation. The dispersion
present in a 3 cm diameter cylinder suddenly passes through a very narrow gap of 25 um.
According to Bernoulli's principle, the amount of liquid drift in a closed system is constant
for each cross-sectional area. As the diameter decreases from 3 cm to 25 pm, the dynamic
pressure expands and the static pressure below the boiling point of water decreases at room
temperature. The water then begins to boil at room temperature, forming bubbles that rupture

when the suspension exits the gap and reaches normal atmospheric pressure (called
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cavitation). The cavitation force of the particles is large enough to convert the fine particles

of the drug into nanoparticles.

Benefits
* Does not cause erosion of processed material.

* Applies to poorly soluble drugs in both aqueous and organic media.

Disadvantages
* Requires pretreatment such as micronization of the drug.

* Need expensive equipment to make dosage forms more expensive

B. Homogenization on non-aqueous media (Nanopure)

Nanopure is a suspension homogenized with anhydrous media or a combination of water. H.
Drug suspensions in non-aqueous media are called "frozen" homogenization because they are
homogenized even at 0°C or below freezing. The results obtained were similar to disco
cubes, so they can be used efficiently on heat-labile substances under milder conditions.
Nanocrystals of the drug dispersed in liquid polyethylene glycol (PEG) or some oil can be

filled directly into HPMC capsules or gelatin as a drug suspension.

Benefits

* No need to remove dispersion media.

« Evaporation occurs faster and under milder conditions (when using water and miscible
liquids).

* This is useful for temperature sensitive medicines.

 In the case of i.v. Injection, isotonic nanosuspension is obtained by homogenizing the

glycerol mixture in water.™

C. Precipitation and homogenization combination (nanoedge)

Dissolve the drug in an organic solvent and mix this solution with a miscible poor solvent to
precipitate. In a mixture of water and solvent, the solubility is low and the drug precipitates.
Precipitation was further combined with high shear treatment. This is done by a combination
of rapid precipitation and high pressure homogenization. Baxter's patented nanoedge
technology relies on the precipitation of brittle material for fragmentation under conditions of
excessive shear and / or thermal energy. Rapid addition of the drug solution to the poor

solvent causes the mixture to become surprisingly supersaturated, producing fine crystalline
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or amorphous solids. In addition, beyond the solubility in the amorphous state, precipitation

of amorphous materials can be estimated in the highly supersaturated state.[*?

C

The basic principle of the nanoedge is the same as the principle of precipitation and
homogenization. The combination of these strategies provides smaller particle size and better
stability in less time. The main drawbacks of precipitation technology, such as crystal growth
and long-term stability, can be addressed with Nanoedge technology.™

D. Nanojet
This is also known as countercurrent technique, where the flow of suspension is split into two
or more parts in the chamber and under high pressure due to the high shear forces generated

by the process. Collide. gain. Particle size will be smaller.

The main limitation of this technique is that it has to pass through a large number of
microfluidizers (about 75 times) and the resulting product is composed of a fairly large

proportion of fine particles. is. This process limitation requires long production times.!*®!

4.1.2. Media Milling (Nanocrystal)

The technology covered by this patent was originally developed by Liversidgeetal. (1992)
Developed. Technology owned by Nanosystems. However, it was recently acquired by Elan
Drug Delivery. In this technigue, nanosuspensions are prepared using a high shear medium
mill or bead mill. The media mill consists of a crushing chamber, a crushing shaft, and a
recirculation chamber. The milling chamber, to which the polymer medium is supplied, is the
active part of the mill. The mill can be operated in batch mode or circular mode. A crude
slurry of drugs, water, and stabilizers is introduced into the grinding chamber and processed
into a nanocrystal dispersion before the grinding medium or beads rotate at very high shear
rates. Milling machine technology is performed under controlled temperatures. The default
dwell time is generated for nanometer size.®
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Principle: The high energy and shear forces generated by the grinding medium that affect the
drug provide the energy to break down the particulate drug into nanoparticles. The grinding
medium is composed of glass, zirconium oxide, or highly crosslinked polystyrene resin. This
technique can be performed in either batch mode or recirculation mode. Time to obtain

unimodal distribution profile and dispersion with average diameter in batch operation.

Advantages

» Active ingredients that are sparingly soluble in both aqueous and organic media can be
easily incorporated into nanosuspension. | can.

* Easy scaling and low batch-to-batch variability.

* Narrow size distribution of nano-sized final products.

* Flexible processing of 1 to 400 mg / ml of active substance allows for very dilute

nanosuspensions and high concentration nanosuspensions 8.

Disadvantages

* Residual on grinding medium Objects can form and be carried to the final product by
erosion.

» Media milling technology takes time.

» Some particle fractions are in the micrometer range.

* Scaling is not easy due to the size and weight of the mill.

4.2. Bottom-up Approach: This is a way to buy nanosizes by expanding the size of the
particles from the molecular scale to the nanoscale.™ The traditional precipitation strategy
(“hydrosol”) is known as a bottom-up technique. The precipitation method is used to
dissolve the drug in an organic solvent and mix this solution with a miscible poor solvent. In
a mixture of water and solvent, the solubility is low and the drug precipitates. The basic
challenge is that throughout the precipitation process, the development of crystals needs to be

controlled by adding surfactants to avoid the formation of particulates.

Benefits

* Use of simple and inexpensive device types.

Disadvantages
* The drug is soluble in at least one solvent and the solvent must be miscible with the non-

solvent.
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* In addition, it is no longer applicable to drugs that are poorly soluble in both aqueous and

non-aqueous media.

4.2.1. Emulsification-Solvent Evaporation Technique™*

This technique involves the preparation of a solution of a drug with emulsification into
another liquid that is not the solvent for the drug, and evaporation of the solvent results in
precipitation of the drug. Crystal growth and particle aggregation can be controlled by

increasing excess shear pressure using a high speed stirrer.

4.2.2. Supercritical Fluid Process

This approach utilizes solubilization and nanoscaling techniques with supercritical fluid
technology to reduce particle size. Supercritical fluid (SCF) is a non-condensable, high-
density liquid whose temperature and pressure are higher than the critical temperature (Tc)
and critical pressure (Tp). This technology allows the atomization of drug particles down to
the submicron range. Recent advances in SCF technology have been to create nanoparticle
suspensions with a particle size of 5 to 2000 nm in diameter. The low solubility of poorly
water-soluble drugs and surfactants in supercritical CO2, and the high pressure required for
these approaches, hinders the usefulness of this technology in the pharmaceutical industry.™
4.2.3. Emulsions as Templates!*”

In addition to the use of emulsions as drug delivery vehicles, they can also be used as
templates for the preparation of nanosuspensions. The use of emulsions as matrices can be
applied to drugs that are soluble in both volatile organic solvents and partially miscible
solvents. The drug-filled organic solvent or solvent combination is dispersed in an aqueous
phase containing the appropriate surfactant to form an emulsion. The organic phase is then
evaporated in vaccum so that the active material particles immediately precipitate in a
detergent-stabilized nanosuspension. Since particles are formed in each emulsion droplet, it is
possible to control the particle size of the nanosuspension by controlling the size of the

emulsion.

4.2.4. Microemulsion Template

*Microemulsion is a thermodynamically stable and isotope of two immiscible liquids such as
oil and water, stabilized using a surfactant and co-surfactant interface. A transparent
dispersion. The drug can be loaded into the internal phase or saturated with the drug by

intimate mixing of preformed microemulsions. Proper dilution of the microemulsion results
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in a drug nanosuspension by the mechanism described above. A simple ultracentrifugation is
sufficient to separate the nanosuspension if all the components used to produce the

nanosuspension are present in acceptable concentrations in the desired application pathway.

5. Applications of Nanosuspension
Nanosuspensions have a extensive variety of applications, mainly with inside the case of low

solubility and coffee bioavailability pills. They are said underneath.

5.1 Oral Drug Delivery

Because of the numerous benefits, the oral course is the desired course for a lot of the
medicine unique with inside the case of orally administering antibiotics along with
atovaquone and buparvaquone. By making it in nano size, its solubility and bioavailability
will increase. The oral management of naproxen nanoparticles results in a place underneath
the curve (AUC) (0-24 h) of 97. five mg-h/l in comparison with naproxen nanosuspension
and naproxen tablets16. In the case of danazol (gonadotrophin inhibitor), nanosuspension has

an absolute bioavailability of 82.three and the conventional dispersion best 5.2%.™!

5.2 Parenteral Drug Delivery

Nanotechnology is moreover used withinside the parenteral drug shipping system. The
benefit of this method is it wishes best a miles much less quantity of poisonous cosolvent for
poorly soluble pills. This will uplift the healing impact of the drug in comparison with the
traditional oral system and goal the drug to the macrophages. The drug clofazimine is given
as iv the awareness withinside the liver, spleen, and lungs reached an immoderate stage i.e.;
better than minimal inhibitory awareness, for maximum of the mycobacterium avium strains.
Tarazepide is formulated as nanosuspension so as to conquer the usage of surfactants and

cyclodextrins to enhance bioavailability.

Table 1: Advantages Of Nanosuspensions Over Conventional Formulations.!*2°]

TABLE I: ADVANTAGES OF NANOSUSPENSIONS OVER CONVENTIONAL FORMULATIONS

Route of administration  Disadvantages of conventional formulations Benefits of Nanosuspensions
Oral Slow onset of action/ poor absorption Rapid onset of action/ improved solubility so
improved bioavailability
Ocular Lacrimal wash off! low bicavailability Higher bioavailability dose consistency
Intravenous Poor dissolution’ nonspecific action Rapid dissolution/ tissue targeting
Inhalations Low bioavailability due to low solubility Rapid dissolution’ high bioavailability!
Inframuscular Low patient compliance due to pain Reduced tissue imitation
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5.3 Pulmonary Drug Delivery

In pulmonary drug shipping, we're the use of nano arrangements for the medicine that have
terrible solubility in pulmonary secretions. For lung shipping, it's miles nebulized via a
mechanical or ultrasonic nebulizer. Uniform distribution of the drug is possible, and each
droplet carries as a minimum a unmarried drug particle. Nano sizing improves the diffusion
and dissolution of the drug. It complements the adhesiveness of the drug to the mucosal floor
and prolonged house time on the webweb page of absorption. Nanosuspensions have the
onset of movement speedy on the begin after which managed launch of lively moiety occurs,
that is required for maximum pulmonary nanosuspensions fast onset of movement withinside
the starting after which managed the discharge of lively moiety arise that is required for

maximum of the pulmonary disease.”” e.g. budenoside.

5.4 Occular Drug Delivery

Certain pills have terrible solubility withinside the lachrymal fluid. If it's miles formulated as
nanoparticles, its saturation solubility and bioavailability will increase. Mainly applied for
hydrophobic pills. It will increase the house time in cul de sac. A notable instance of
nanosuspension is ibuprofen. The anti inflammatory pastime of ibuprofen accelerated in

comparison with the aqueous preparation.?”

5.5 Targeted Drug Delivery

Nanosuspensions also are used for concentrated on their floor houses and changing the
stabilizer can effortlessly regulate the in-vivo behavior. The drug may be up taken thruough
the mononuclear phagocytic system to permit regional-particular drug transport. This may be
used for concentrated on antimycobacterial, fungal pills to the macrophages. Atovaquone is

used as concentrated on nanosuspension withinside the mind.??

5.6. Mucoadhesion of Nanoparticle

If the nanosuspension is orally administered, it diffuses into the liquid medium and adheres to
the mucosal floor earlier than absorption. It improves the bioavailability and concentrated on
to the parasite persisting the git.eg; buparvaguone in opposition to Cryptosporidium

parvum.?
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Table 2: Current Marketed Formulations Using Nanosuspensions Technology.!?*2®!
Drug Product Company/ Individual Uses
Megestrol Acetate  MEGACER ES PAR Pharmaceutical Appetite stimulant
Tizamdine LA Zanaflex Acorda To treat spasticity
Hydrachlonde CapsulesTM
Morphine Sulphate Avinza® King Pharmaceutical To treat moderate to severe pain that lasts for
more than a few days
Dexmethylphemidate ~ Focalin®XR Novartis Treatment of Attention Deficit Hyperactivity
Hydrochlonde Disorder
Strolimus RAPAMUNER Wyeth [mmunosuppressant
Fenoftbrate TnCor® Abbott Treatment of hypercholesterolemia
Aprepitant EMEND® Merck Antiemetic
Fenofibrate Trighde™  Furst Horizon Pharmaceutical Treatment of Hypercholesterolemia
Methylphenidate Ritalm® Novartis Treatment of Attention Deficit Hyperactivity
Hydrochlonde Disorder
CONCLUSION

Nanosuspensions appears to be a completely unique and but commercially viable technique
to fighting consisting of terrible bioavailability this is associated with the transport of
hydrophobic pills, which includes the ones which can be poorly soluble in aqueous in
addition to natural media. Production techniques consisting of media milling and high-strain

homogenization has been correctly for largescale manufacturing of nanosuspensions.

The advances in manufacturing methodologies the use of emulsions or microemulsions as
templates have supplied nevertheless less complicated methods for production however, with

limitations. Further research on this regard continues to be essential.

Attractive features, consisting of elevated dissolution velocity, elevated saturation solubility,
stepped forward bioadhesive, versatility in floor change and simplicity of postproduction
processing, have widened the packages of nanosuspensions for diverse routes.

The packages of nanosuspensions in parental and oral routes had been very well-investigated
and packages in pulmonary and ocular transport had been realized. However, their packages
in topical, buccal, and nasal transport are nevertheless searching beforehand of exploration.
Poor aqueous solubility is hastily turning into the primary hurdle for formula scientists
running on oral transport of medication compounds and results in the employment of novel

formula technologies.
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The use of drug nanocrystals is a traditional formula technique to growth the general healing

overall performance of those pills in any direction of administration.
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