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ABSTRACT 

Nanosuspensions are submicron colloidal dispersions of poorly water-

soluble drug particles stabilized by suitable surfactants or polymers. They 

have emerged as an effective drug delivery approach to overcome the 

challenges associated with poor aqueous solubility, low dissolution rate, 

and limited bioavailability of many pharmaceutical compounds. By 

reducing drug particle size to the nanometre range, nanosuspensions 

significantly increase surface area, resulting in enhanced saturation 

solubility, faster dissolution, and improved therapeutic efficacy. Various 

preparation methods, including media milling, high-pressure 

homogenization, precipitation, emulsion–solvent evaporation, solvent 

diffusion, and microemulsion techniques, have been successfully employed 

for laboratory-scale and industrial-scale production. The stability of 

nanosuspensions depends on appropriate formulation components such as 

stabilizers, surfactants, polymers, and cryoprotectants, which prevent 

particle aggregation and crystal growth. Nanosuspensions have 

demonstrated considerable potential in oral, parenteral, ocular, pulmonary, 

topical, buccal, nasal, transdermal, and brain-targeted drug delivery 

systems by improving drug absorption, bioavailability, and site-specific 

targeting while minimizing adverse effects. Furthermore, their adaptability 

for surface modification and incorporation into solid dosage forms 

broadens their pharmaceutical applications. Despite significant 

advancements, challenges related to long-term stability, redispersibility, 

large-scale manufacturing, and regulatory acceptance remain. Overall, 

nanosuspensions technology represents a promising strategy for enhancing 

the delivery and therapeutic performance of poorly soluble drugs and 

continues to be an important area of pharmaceutical research and 

development. 
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1. INTRODUCTION 

1.1 Definition 

A nanosuspension is a submicron colloidal dispersion of 

pure drug particles, usually smaller than 1000 nm, 

stabilized by polymers and/or surfactants.
[1]

 A 

pharmaceutical nanosuspension is a biphasic colloidal 

dispersion consisting of clean, poorly water-soluble drug 

particles dispersed in an aqueous vehicle, stabilized by 

surfactants or polymers, without the usage of matrix 

ingredients.
[2]

 Colloidal dispersions of nanosized drug 

particles, known as nanosuspensions, increase the 

solubility, rate of dissolution, and bioavailability of 

medications that are poorly soluble in water.
[3]

 

Nanosuspensions are two-phase pharmaceutical systems 

in which solid drug particles, usually smaller than 1 μm, 

are dispersed in an aqueous medium with the aid of 

stabilizers.
[4]

 

 

1.2 Need for nanosuspension 

Over 40% of medications have low water solubility, 

making it difficult to formulate them into traditional 

dosage forms. Class II medicines with low solubility in 

aqueous and organic environments provide a more 

challenging issue. Preparing nanosuspension is ideal for 

chemicals that are insoluble in water but soluble in oil 

and have a high log. P value. To address poor solubility 

and bioavailability, several strategies can be used, 

including micronization, co-solvency, oily solutions, salt 

creation, liposomes, emulsions, microemulsions, solid 

dispersion, and ß-cyclodextrin inclusion complexes. 

However, many of these strategies are not relevant to all 

medications. In these instances, nanosuspensions are 

preferable. Nanosuspensions are used to produce 

medications that are insoluble in both water and 

inorganic environments, replacing lipidic systems. It is 

best suited for substances with high log P value, melting 

point, and dosage. Nanosuspensions can improve 

medication solubility in both aqueous and lipid 

environments. By administering the nanosuspension 

orally or intravenously (IV), the active substance floods 

more quickly and reaches its maximal plasma level. This 

is one of its distinct benefits over other methods for 

improving solubility. Formulators have substantial 

challenges when working with compounds having low 

solubility, permeability, or both.
[5]

 

 

1.3 Structure of nanosuspension 

 
Figure 1: Structure of Nanosuspension. 

 

The medication, the dispersion medium, and stabilizers 

make up the three primary components of 

nanosuspensions. The medication forms the core of the 

system, while the liquid medium is usually water or 

another suitable solvent. Surfactants and polymers are 

examples of stabilizers that are added to keep particles 

from aggregating and to preserve their physical stability 

while being stored.
[6]

 

 

These methods are especially beneficial for medicines 

with limited water solubility and poor oral absorption. 

They have been created for topical, ophthalmic, 

pulmonary, parenteral, and oral administration. To 

enhance handling and storage stability, nanosuspensions 

can frequently be transformed into tablets, capsules, 

pellets, or dry powders.
[7]

 

 

Nanosuspensions can be prepared using bottom-up 

techniques like precipitation or top-down techniques like 

media milling and high-pressure homogenization. The 

drug's characteristics, the intended particle size, and the 

final dose form all influence the technique selection. 

Particle size, zeta potential, drug content, saturation 

solubility, dissolution rate, and physical stability are all 

assessed after preparation.
[8]

 

 

Due to their ease of use, affordability, and versatility in 

terms of dose formulations, nanosuspensions are seen as 

a promising strategy. They are also helpful in enhancing 

the efficacy of hydrophobic medications without altering 

the drug molecule's chemical structure.
[9]

 

 

 

 

 

 

 

 

 



www.ijcpi.com                                                                                                                               Volume 1 | Issue 5 | 2026 

 

 

© 2026 Author(s) | Published by IJCPI | Open Access under CC BY 4.0 License |  20 

1.4 Stabilization of nanosuspension. 

 
Figure 2 Stabilization of nanosuspension. 

 

1.5 Factor affecting nano suspension. 

1.5.1Stabilizers 

In order to prevent Ostwald's ripening and the 

agglomeration of nanosuspensions, a stabilizer's main 

function is to guarantee the complete wetting of drug 

particles, hence enhancing the formulation's physical 

stability. This is accomplished by acting as an ionic or 

steric barrier.
[12]

 

 

The physical stability and in vivo behavior of the 

nanosuspension are significantly influenced by the kind 

and amount of stabilizer used. Thus far, a variety of 

stabilizers have been employed in the production of 

nanosuspensions, such as lecithins, povidones, 

cellulosics, polysorbates, and poloxamers. Lecithin has 

been the favored stabilizer in the search for a 

nanosuspension that can withstand autoclaving and be 

administered parenterally.
[13]

 

 

1.5.2 Organic solvent 

Organic solvents are required in the nanosuspension 

formulation when emulsions or microemulsions are used 

as templates. Methanol, ethanol, chloroform, and 

isopropanol are examples of water-miscible solvents that 

are safe for use in medicinal settings. In the formulation 

process, partially water-miscible solvents such ethyl 

acetate, ethyl formate, butyl lactate, triacetin, propylene 

carbonate, and benzyl alcohol are also favored over 

traditional toxic solvents like dichloromethane.
[14]

 

 

1.5.3 Co-surfactant 

The choice of an appropriate co-surfactant becomes 

crucial when creating nanosuspensions using 

microemulsions. This is due to the fact that the selection 

of co-surfactants can have a substantial impact on the 

drug loading and internal phase uptake within a 

particular microemulsion composition, which in turn 

affects the phase behavior. While bile salts and 

dipotassium glycyrrhizinate are frequently mentioned in 

literature references as possible co-surfactants, 

alternative solubilizers including transcutol, glycofurol, 

ethanol, and isopropanol can be used in the formulation 

of microemulsions without posing any significant 

concerns.
[15]

 

 

1.5.4 Other additives 

Additives such as buffers, salts, polyols, osmotic agents, 

and cryoprotectants can be added to nanosuspensions. 

These previously mentioned additions serve a variety of 

purposes intended to improve the stability and 

effectiveness of the nanosuspension. 

 

While salts contribute to system stability by providing 

ionic strength, buffers play a critical role in maintaining 

accurate pH levels. Conversely, polyols prevent particle 

aggregation by acting as stabilizers. In order to maintain 

compatibility with cellular structures, osmotic agents are 

responsible for controlling the osmolarity of the solution. 

Lastly, throughout the freezing and thawing processes, 

cryoprotectants are used to protect the 

nanosuspension.
[16]

 

 

1.5.5 Post-product processing 

When a therapeutic candidate is very vulnerable to 

hydrolytic cleavage or chemical degradation, post-

production processing becomes crucial for 

nanosuspensions. Furthermore, processing can be 

necessary if even the best stabilizer is unable to keep the 

nanosuspension stable for a long time or if specific 

administration routes present challenges.
[17]

 

 

In light of these factors, methods like lyophilization or 

spray drying can be used to produce a dry powder that 

contains medication particles at the nanoscale. Choosing 

amongst these unit procedures requires careful 

consideration of the drug's properties and cost-

effectiveness. Generally speaking, spray drying is a more 

practical and economical option than lyophilisation.
[18]
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2. MATERIALS AND METHODS 

2.1 Materials 

Table 1: shows list of excipients used in NLCs preparation.
[19]

 

Excipient Function Examples 

Stabilizers 

Wet the drug thoroughly, prevent Ostwald’s ripening and 

agglomeration of nanosuspension, providing steric or ionic 

barrier. 

Lecithins, poloxamers 

polysorbates, cellulosics, 

povidones. 

Co-surfactant 
Influence phase behavior when micro emulsions are used to 

formulate nanosuspension. 

Bile salts, dipotassium 

glycerrhizinate, trancutol, 

glycofurol, ethanol, isopropanol 

Organic solvent 
Pharmaceutically acceptable less hazardous solvent for 

preparation of formulation. 

Methanol, ethanol chloroform, 

isopropanol ethyl acetate, ethyl 

formate, butyl lactate benzyl 

alcohol. 

Other additives 
According to the requirement of the route of administration or 

the properties of the drug moiety 

Buffers, salts, polyols, 

osmogens, cryoprotectant etc. 

 

2.2 Methods 

2.2.1 Bottom-up Technology 

List and Sucker employed the bottom-up technique, also 

known as "nanoprecipitation," for the first time in 

1987.
[20]

 The idea behind this bottom-up method is to 

precipitate dissolved molecules with the addition of 

another insoluble material to produce nanosized 

particles. The active ingredient must be soluble in at least 

one solvent for this technique to work, and appropriate 

stabilizers must be used to stop particle development 

following precipitation.
[21]

 The fishbone diagram in 

Figure 4 illustrates the characteristics that influence 

particle size and particle size distribution in NS 

formulations produced by the bottom-up method. Table 2 

summarizes the benefits and drawbacks of the bottom-up 

approach. 

 

Table 2: comparison of advantage and disadvantage of nanosuspension preparation methods. 

Preparation Method Advantages Limitations 

Bottom-up technology 

Simple in principle and operation 

No device requirement 

Rapid preparation 

Poor reproducibility 

Non-homogeneous particle size 

Risk of toxic effects of the solvent 

Difficult to scale up 

Top-down technologies 
  

High-pressure 

homogenization method 

Easy to scale up 

Easy to reproduce 

Obtaining homogeneous particle size 

Obtaining the desired particle size 

with process modifications 

Decreasing for recrystallization 

Expensive equipment 

Risk of heating in the device because of high 

pressure 

Risk of clogging the chamber 

Wet media milling 

method 

Easy to scale up 

Easy to reproduce 

Obtaining homogeneous particle size 

Obtaining the desired particle size 

with process modifications 

Expensive equipment 

Risk of corrosion of beads and milling chamber 

 

The literature also includes recently discovered bottom-

up techniques including emulsion polymerization, high-

gravity-controlled precipitation (HGCP), liquid 

antisolvent precipitation (LAS), precipitation assisted by 

the acid-base method, and supercritical fluid method 

(SCF).
[22]

 

 

2.2.2 Top-down technology 

The reduction of big particles to the nanoscale is the 

foundation of top-down technology. The two primary 

techniques are media milling, a low-energy procedure, 

and high-pressure homogenization, a high-energy 

process.
[23]

 These techniques are used for commercially 

sold items and are better suited for industrial 

manufacturing than bottom-up technologies.
[24]

 

2.2.3 Combination technology 

In addition to these two technologies (top-down and 

bottom-up), a number of ways can be combined to 

prepare NSs, and by making certain adjustments, NSs 

with desired properties can be obtained. Studies on the 

use of multiple approaches in combination are included 

in and these studies also offer an assessment of the 

benefits of the aforementioned methods. NSs of the 

discovered formulation can be created using a 

combination of top-down and bottom-up technologies, or 

vice versa.
[25]
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Figure 3: Nanosuspension preparation strategies. 

 

2.2.4 High pressure homogenization 

It is the most popular technique for creating 

nanosuspensions of numerous medications that are 

poorly soluble in water. It involves three steps. To create 

a presuspension, drug powders are first dispersed in 

stabilizer solution. The presuspension is then 

homogenized at low pressure for premilling in a high  

 

 
Figure 4 High Pressure Homogenization. 

 

pressure homogenizer, and finally homogenized at high 

pressure for 10 to 25 cycles until the desired-sized 

nanosuspensions are formed. Different technologies are 

developed based on this idea for preparations of 

nanosuspensions are Disso cubes, Nanopure, Nanoedge 

and Nanojet.
[26]

 

 

2.2.5 Media milling (nanosystem or nanocrystal)  

The technique was initially created by Liversidge et al. 

High-shear media mills or pearl mills are used in this 

process to create the nanosuspensions. A milling 

chamber, a milling shaft, and a recirculation chamber 

make up the media mill. Glass, zirconium oxide, or 

strongly cross-linked polystyrene resin are used to frame 

the milling medium. The milling media or pearls are 

rotated at a very high shear rate once the milling 

chamber is filled with the milling media, water, 

medication, and stabilizer. 

 

The energy input needed to break the microparticulate 

drug into nanoparticles is provided by the high energy 

and shear forces produced when the drug and milling 

media are impacted. A time profile of 30 to 60 minutes is 

necessary for the unimodal distribution profile and mean 

diameter of less than 200. Both micronized and non-

micronized drug crystals can be successfully processed 

using the media milling technique. 

 

The quality of the dispersion shows very little fluctuation 

from batch to batch after the formulation and technique 

are perfected. Using the pearl milling process, a 

nanosuspension of naproxen with a mean particle size of 

300–600 nm was created.
[27]
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Figure 5: Media Milling Method. 

 

2.2.6 Nano edge technology 

The nanoedge process requires homogenization and 

precipitation Homogenization decreases crystal 

development and improveslong-term stability, addressing 

the primary shortcomings of precipitation. This process 

involves dissolving API in an organic solvent and then 

adding it to an anti-solvent that renders it insoluble. This 

causes drug particles to precipitate. 

Precipitation and homogenization are simultaneous 

processes. Concurrent precipitation and homogenization 

create nanosuspensions without crystal formation. 

Additionally, the stability of the created nanosuspension 

improves fast.
[28]

 

 
 

 

 
Figure 6: Nano-edge Technology. 

 

2.2.7 Super critical fluid extraction 

The SCF approach is a sophisticated method used to 

manufacture NS that takes use of its special qualities to 

create particles with improved solubility, especially for 

medications that are poorly soluble in water. A 

supercritical antisolvent, the fast expansion of 

supercritical solutions, SCF extraction of emulsion, and 

the gas antisolvent method are some of the ways that the 

SCF methodology may be applied. There are clear 

benefits and drawbacks of using SCF methods to prepare 

NS. The solubility of chemicals in supercritical CO2 

limits the use of the supercritical antisolvent approach, 

which permits control over particle size and is 

appropriate for thermolabile compounds. Although it is 

limited to chemicals that are extremely soluble in CO2 

and may result in particle agglomeration, the rapid 
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expansion of supercritical solutions yields tiny, 

homogenous particles with little leftover solvent. 

Although it requires intricate and expensive multistep 

procedures, the SCF extraction of emulsion is an 

efficient method for creating nanosized particles with 

high drug loading. The SCF extraction of an emulsion in 

a microfluidic system using supercritical CO2 has been 

developed to improve the mass transfer of organic 

solvents. Finally, the gas antisolvent approach produces 

high-surface-area particles and is appropriate for large-

scale manufacturing; however, it is not compatible with 

all solutes and solvents and may produce non-uniform 

particles. 

 

Precise control over particle size and distribution, little to 

no solvent residues, relatively moderate temperatures 

that are appropriate for treating thermolabile chemicals, 

and simplicity of industrial scale-up are just a few of the 

benefits that the SCF approach offers in NS production. 

Surface-modified NPs were washed and dried using 

supercritical CO2. schematic illustration of NS 

preparation utilizing supercritical CO2.
[29]

 

 

 
Figure 7: Supercritical Fluid Extraction. 

 

2.3 PRE-FORMULATION STUDIES 

To ascertain the properties of the medicine and 

excipients, pre-formulation studies were conducted, with 

a focus on the physicochemical, physicomechanical, and 

biopharmaceutical aspects.
[30]

 

 

The basic method in the development of dosage forms of 

a medicinal agent is preformulation testing. The process 

of optimizing medication delivery and identifying the 

physicochemical characteristics of the novel compound 

that impact drug performance and the creation of an 

appropriate, stable, and safe dosage form is known as 

preformulation testing or study.
[31]

 

 

2.4 FORMULATION OF NANOSUSPENSIONS 

Basically, stabilizer or surfactant, an appropriate solvent 

solution, and additional ingredientsare needed for the 

manufacture of nanosuspension formulation. 

 

2.4.1 Stabilizers 

In order to provide a physically stable formulation, a 

stabilizer's primary purpose is to completely wet the drug 

particles and prevent Ostwald's ripening and 

agglomeration of nanosuspension by offering a steric or 

ionic barrier. The type and amount of stabilization has a 

considerable effect on the physical stability and in vivo 

behaviour of nanosuspension. Poloxomers, polysorbate, 

cellulosics, povidones, and lecithins are the stabilizers 

that have been employed thus far. If one wants to create a 

nanosuspension that is both autoclavable and acceptable 

to parents, lecithin is the preferred stabilizer.
[32]

 

 

2.4.2 Organic solvent 

When creating a nanosuspension using emulsions or 

microemulsions as a template, organic solvents are 

utilized. In the formulation, pharmaceutically acceptable 

less hazardous water miscible solvents like methanol, 

ethanol, chloroform, ispropanol, and partially water 

miscible solvents like ethyl acetate, ethyl formate, butyl 

lactate, triacetin, propylene carbonate, and benzyl 

alcohol are preferred over traditional hazardous solvents 

like dichloromethane.
[33]
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2.4.3 Other Additives 

Uses of other compounds relies on either the method of 

administration or physicochemical qualities of candidate 

drug although some additives such as buffers, salts, 

polyols, osmogent and cryoprotectant are routinely 

utilized.
[34]

 

 

3. EVALUATION OF NANOSUSPENSION 

3.1 Particle size and polydispersity index (PDI) 

Determines the mean particle diameter and homogeneity; 

a low PDI (<0.3) indicates a narrow distribution, while a 

smaller size enhances dissolution and bioavailability. 

determined using laser diffraction or dynamic light 

scattering (DLS).
[35]

 

 

3.2 Zeta potential 

Indicates surface charge and electrostatic stability (high 

absolute values help prevent aggregation); evaluated by 

electrophoretic light scattering. Typical objectives 

depend on stabilizer system (e.g., ±20–30 mV often 

considered stable.
[36]

 

 

3.3 Drug content / assay 

Verifies the precise amount of medication in the 

formulation and the percentage of medication recovered 

after processing using approved HPLC/UV 

techniques.
[37]

 

 

3.4 Saturation solubility and apparent solubility 

Shows how much solubility enhancement the 

nanosuspension delivers versus bulk drug; assessed by 

equilibrium solubility experiments (shake-flask) 

followed by testing.
[38]

 

 

3.5 Viscosity and rheology 

Impacts physical stability (sedimentation rate), 

pourability, and redispersibility. Use a rheometer or 

Brookfield viscometer to measure at the appropriate 

temperatures and shear rates.
[39]

 

 

3.6 Ph 

Important for drug stability and compatibility with route 

of administration; measured with pH meter and 

monitored during stability.
[40]

 

 

3.7 Morphology (SEM/TEM) 

SEM/TEM imaging supports DLS by providing visual 

confirmation of particle size, shape, and aggregate 

presence.
[41]

 

 

3.8 Crystallinity / solid state (XRD, DSC) 

detects amorphization or polymorphic changes brought 

on by precipitation or milling that have an impact on 

stability and dissolution.
[42]

 

 

3.9 In vitro dissolution / release profile 

fits release data to kinetic models and compares the 

release rate from nanosuspension versus raw drug (using 

USP equipment where necessary).
[43]

 

 

3.10 Stability studies 

To evaluate physical and chemical stability, short-term 

accelerated and long-term storage tests (particle size, 

PDI, zeta potential, drug content, appearance, pH, 

viscosity at predetermined intervals, and 

temperatures/humidity).
[44]

 

 

3.11 Sedimentation volume / redispersibility 

For suspensions, measure sedimentation behavior and 

capacity to redisperse with gentle shaking; note 

re-suspension time and any cake development.
[45]

 

 

3.12 Microbial quality (if aqueous and for intended 

clinical use) 

When necessary, follow pharmacopeial guidelines for 

sterility or microbiological limits testing.
[46]

 

 

3.13 Tissue Distribution (Biodistribution) 

Determines whether nano-sized crystals aggregate or 

target certain organs (for example, the mononuclear 

phagocyte system in the liver and spleen). Tissues are 

collected, processed, and evaluated using proven 

bioanalytical procedures that adhere to ICH S3A 

guidelines.
[47]

 

 

3.14 Safety, Toxicity, and Biocompatibility 

Preclinical safety profile tests confirm the absence of 

systemic and local irritation at the site of administration. 

These assessments adhere to the worldwide OECD 

Guidelines for Chemical Testing (e.g., OECD 423 for 

acute oral toxicity) as well as safety pharmacology 

concerns from ICH S7A and S7B.
[48]

 

 

4. ADVANTAGE OF NANOSUSPENSION  

* Improves the solubility and bioavailability of 

chemicals 

* Ideal for hydrophilic substances. 

* Increased drug loading is conceivable. 

* Dose decrease is feasible. 

* Increase the physical and chemical stability of 

medications 

* Can be supplied by any route. 

* Reduced tissue irritation with subcutaneous or 

intramuscular injection. Rapid disintegration and tissue 

targeting with IV injection. 

* Increasing the amorphous proportion of particles can 

alter the crystalline structure and increase solubility. 

* Large-scale manufacturing is conceivable.
[49]

 

 

5. DISADVANTAGE OF NANOSUSPENSION 

5.1 Physical instability 

Particles may agglomerate, expand, or undergo Ostwald 

ripening during storage, reducing performance.
[50]

 

 

5.2 Chemical instability 
The large surface area can increase degradation such as 

oxidation or hydrolysis. 
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5.3 Stabilizers 

Stabilizers are frequently necessary to avoid aggregation, 

and selecting the appropriate mix can be tricky.
[51]

 

 

5.4 Costly production 

Specialist equipment and process control are frequently 

required, making scale-up and manufacturing more 

costly.
[52]

 

 

5.5 Limited applicability for some medications 

Highly soluble pharmaceuticals or drugs with inadequate 

physicochemical qualities may not benefit much from 

this technique.
[53]

 

 

5.6 Sterility and handling issues 

Nanosuspensions may necessitate meticulous processing 

and packaging, particularly for injectable products. 

 

5.7 Possible redispersion problems 

Dried nanosuspensions can be hard to redisperse 

uniformly after lyophilization or spray drying.
[54]

 

 

6. PHARMACEUTICAL APPLICATION OF 

NANOSUSPENSION 

Through the preparation of postproduction, Because of 

its higher surface area and smaller particle size, 

nanosuspension speeds up medication absorption and 

dissolution.
[55]

 

 

6.1 Oral administration Drug nanosizing increases oral 

absorption and, thus, bioavailability. Improved 

bioavailability is attributed to the adhesiveness of drug 

nanoparticles to the mucosa and the increased saturation 

solubility resulting to an increased concentration gradient 

between gastrointestinal tract lumen and blood. Both 

liquid and dry dosage forms, such as tablets or hard 

gelatin capsules containing pellets, can 

beemployeddirectlywithaqueous nanosuspensions. 

Nanosuspensions can also be spray-dried to create 

granulates.
[56]

 

 

6.2 Pulmonary Drug Delivery 

For pulmonary distribution, nanosuspensions can be 

nebulized by mechanical or ultrasonic nebulizers. Due to 

the existence of many tiny particles, all aerosol droplets 

include drug nanoparticles. For pulmonary 

administration, budesonide corticosteroid has been 

effectively produced as a nanosuspension.
[57]

 

 

Due to the extremely small particle size, aqueous 

solutions of the medication are easily nebulized and 

administered by pulmonary route. Different types of 

nebulizers are available for the administration of liquid 

formulations. Budesonide, ketotifen, ibuprofen, 

indomethacin, nifedipine, itraconazole, interleukin-2, 

p53 gene, leuprolide, doxorubicin, and other medications 

have been effectively tested via the pulmonary route.
[58]

 

 
Figure 8 Applications of nanosuspension. 

 

6.3 Parenteral Drug Delivery 

The creation of intravenously given goods is one of the 

key uses of nanosuspension technology. Injectable 

nanosuspensions of the poorly soluble drug tarazepide 

have been prepared to overcome the limited success 

achieved using conventional solubilization techniques, 

such as the use of surfactants and cyclodextrins to 

improve bioavailability. These advantages include the 

ability to administer poorly soluble drugs without using a 

higher concentration of toxic co-solvents, improving the 

therapeutic effect of the drug available as conventional 

oral formulations, and targeting the drug to pathogenic 

microorganisms residing in macrophages.
[59]

 

 

6.4 Drug Targeting 

Because of their surface characteristics and the ease with 

which the stabilizer can change the in vivo behavior, 

nanosuspensions can also be employed for targeting. The 
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mononuclear phagocytic system will absorb the 

medication to enable administration that is targeted to a 

given area. If the infectious disease is intracellular, this 

can be utilized to direct anti-mycobacterial, fungal, or 

leishmanial medications to the macrophages.
[60]

 

 

6.5 Ocular Drug Delivery 

For conditions affecting the eyes, such as infections, 

inflammation, dry eye syndrome, glaucoma, and 

retinopathies, ocular medication delivery is the 

recommended method of administration. Because of the 

extremely low ocular medication bioavailability (often 

less than 5%), formulation scientists face difficulties due 

to the intricate structure and biology of the eye.  Due to 

nanocrystals' quicker clinical development and 

commercialization than other nanotherapeutics like 

liposomes and dendrimers, the use of nanocrystals as an 

ocular formulation strategy for poorly water-soluble 

medications has become more popular recently.
[61]

 

 

Improved ocular safety, better formulation retention in 

cul-de-sac, improved corneal permeability across the 

corneal and conjunctival epithelium, improved ocular 

bioavailability, dual drug release profile in the eye, and 

increased tolerability are all benefits of using 

nanocrystals for drug delivery to the eye.
[62]

 

 

Produced Eudic nanosuspension. They noticed that the 

medication was more readily available in rabbit aqueous 

humor, and the formulation seemed to provide a viable 

way to increase the medication's bioavailability and shelf 

life following ocular administration.
[63]

 

 

CONCLUSION 

A useful and adaptable method for enhancing the 

administration of medications that are poorly soluble in 

water is nanosuspension technology. Nanosuspensions 

dramatically improve the dissolving rate, saturation 

solubility, and oral bioavailability of medications without 

changing their chemical structure by bringing the particle 

size down to the nanometer range. They are stabilized 

with appropriate surfactants and polymers to preserve 

physical stability and can be made utilizing a variety of 

top-down, bottom-up, or mixed methods. 

 

Improved therapeutic efficacy, lower dose needs, quicker 

start of action, and flexibility for oral, parenteral, 

ophthalmic, pulmonary, and topical drug delivery are 

only a few benefits of nanosuspensions. 

Nanosuspensions are a viable platform for contemporary 

pharmaceutical development despite obstacles such 

physical instability, particle aggregation, and scale-up 

difficulty. This is due to ongoing improvements in 

formulation technologies and manufacturing methods. 

 

All things considered, nanosuspensions are a significant 

tactic for improving the efficacy of poorly soluble 

medications and are becoming more and more popular in 

both commercial pharmaceutical products and research. 

Future advancements in large-scale manufacturing, 

quality-by-design (QbD), and nanotechnology are 

anticipated to broaden their applications, resulting in 

drug delivery systems that are safer, more efficient, and 

patient-friendly. 
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