
IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 652 

www.ijarsct.co.in 

Impact Factor: 6.252 

Nano-Suspension A Tool for Enhancing 

Bioavailability : A Systematic Review  
Akshay R. Gadhari, Vaishali N. Tidke, Renuka G. Pawar  

Lecturer, Dr. Y S Khedkar College of Pharmacy, Aurangabad 

 

Abstract: Nanosuspension technological know-how solved the drawback of medications which are 

inadequately watery dissolvable and less bioavailability. Steadiness and bioavailability of the medications 

can be expanded by means of the Nanosuspension technology. Coaching of Nanosuspension is simple and 

relevant to all medicinal drugs which are fluid insoluble. Nanosuspensions are readied through utilizing 

wet mill, high strain homogenizer, emulsion solvent evaporation, melt emulsification approach and super 

significant fluid systems. Nanosuspension can be prepared with the aid of using stabilizers, natural and 

organic solvents and different components such as buffers, salts, polyols, osmogent and cry protectant. 

Nanosuspensions can likewise be delivered with the aid of oral, parenteral, aspiratory and visual courses. 

Nanosuspensions can additionally be used for distinct drug supply when included in the ocular inserts and 

mucoadhesive hydrogels. 
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I. INTRODUCTION 

Nanotechnology has the potential to drastically alter our lives in general, and our health situation in particular. In 

today's world, it is one of the most critical areas of research and development. Nanotechnology is a subset of the larger 

field of nanoscience, which is one of the most promising, demanding, and rewarding research areas in today's scientific 

landscape. [1] It's the study of small particles with distinct properties that vary as the particle's size changes. [2] A 

pharmaceutical nanosuspension is characterised as very finely colloid[3] , biphasic[4] , dispersed solid drug particles in 

an aqueous vehicle with a size less than 1 m, stabilised by surfactants[5] and polymers[6], and prepared for drug 

delivery[7] applications using appropriate methods. Reduced particle size (10-1000nm) leads to increased dissolution 

rate and therefore enhanced bioavailability. [8] Used for oral or topical application, as well as parentral and pulmonary 

administration. [9] Nanosuspension has been shown to improve adsorption and bioavailability, which could lead to 

lower doses in convectional oral dosage types. [10] Micronization, solubilization with co-solvents, salt form, surfactant 

dispersions, precipitation procedure, and oily solution are only a few of the traditional methods for improving the 

solubility of poorly soluble drugs. Liposomes, emulsions, microemulsions, solid dispersion, and inclusion complexation 

with cyclodextrins are examples of other techniques. More than 40% of drugs are poorly soluble in water, rendering 

typical dosage forms difficult to formulate. The problem is even more complicated for class II drugs, which are poorly 

soluble in both aqueous and organic media. Nanosuspensions are preferred in the cases described above. [9] Drugs that 

are insoluble in both water and organic solvents will benefit from nanosuspension technology. [11] Nanosuspension not 

only eliminates the issue of low solubility and bioavailability, but it also changes the drug's pharmacokinetics, 

improving its protection and efficacy. [12] 

Nanosuspension technology can also be used for drugs which are insoluble in both water and organic solvents. 

Hydrophobic drugs such as Atorvastatin, [13] Famotidine, [14] Simvastatin, [15] Revaprazan, [16] Aceclofenac, [17] 

are formulated as Nanosuspension .Nanosuspensions are colloidal dispersions of nanosized drug particles stabilized by 

surfactants. They can also be defined as a biphasic system consisting of pure drug particles dispersed in an aqueous 

vehicle in which the diameter of the suspended particle is less than 1µm in size. The Nanosuspensions can also be 

lyophilized or spray dried and the nanoparticles of a Nanosuspension can also be incorporated in a solid matrix [18-23]. 

Nano is a Greek word, which means ‘dwarf’. Nano means it is the factor of 10-9 or one billionth. Some comparisons of 

nanoscale are given below, 

 0.1 nm = Diameter of one Hydrogen atom. 

 2.5 nm = Width of a DNA molecule  
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1 micron = 1000 nm. 

1 nm = 10-9m= 10-7 cm = 10-6 mm. 

 Micron = 10-6m= 10-4 cm = 10-3mm 4. 

 For a long duration of time micronization of poorly soluble drugs by colloid mills or jet mills was preferred. The 

overall particle size distribution ranges from 0.1µm to approximately 25µm, only negligible amount being below 1µm 

in the nanometer range. 

 

When to go for Nano Suspensions Approach  

 Preparing nano suspensions is preferred for the compounds that are insoluble in water (but are soluble in oil) 

with high log P value. 

 Conventionally the drugs that are insoluble in water but soluble in oil phase system are formulated in 

liposome, emulsion systems but these lipidicformulation approaches are not applicable to all drugs. In these 

cases nano suspensions are preferred.  

 In case of drugs that are insoluble in both water and in organic media instead of using lipidic systems 

Nanosuspensions are used as a formulation approach. Nanosuspension formulation approach is most suitable 

for the compounds with high log P value, high melting point and high dose.[24,25] 

 

Potential Benefits of Nanosuspension Technology for Poorly Soluble Drugs 

 Reduced particle size, increased drug dissolution rate, increased rate and extent of absorption, increased 

bioavailability of drug, area under plasma versus time curve, onset time, peak drug level, reduced variability, 

reduced fed/fasted effects.  

 Nanosuspensions can be used for compounds that are water insoluble but which are soluble in oil. On the other 

hand, Nanosuspensions can be used in contrast with lipidic systems, successfully formulate compounds that 

are insoluble in both water and oils.  

 Nanoparticles can adhere to the gastrointestinal mucosa, prolonging the contact time of the drug and thereby 

enhancing its absorption.  

 A pronounced advantage of Nanosuspension is that there are many administration routes for Nanosuspensions, 

such as oral, parenteral, pulmonary, dermal and ocular.  

 Nanosuspension of nanoparticles (NPs) offers various advantages over conventional ocular dosage forms, 

including reduction in the amount of dose, maintenance of drug release over a prolonged period of time, 

reduction in systemic toxicity of drug, enhanced drug absorption due to longer residence time of nanoparticles 

on the corneal surface, higher drug concentrations in the infected tissue, suitability for poorly water-soluble 

drugs and smaller particles are better tolerated by patients than larger particles, therefore nanoparticles may 

represent auspicious drug carriers for ophthalmic applications. 

 Nanosuspension has low incidence of side effects by the excipients.  

 Nanosuspensions overcome delivery issues for the compounds by obviating the need to dissolve them, and by 

maintaining the drug in a preferred crystalline state of size sufficiently small for pharmaceutical acceptability. 

 Increased resistance to hydrolysis and oxidation, increased physical stability to settling. 

 Reduced administration volumes; essential for intramuscular, subcutaneous, ophthalmic use. 

 Finally, Nanosuspensions can provide the passive targeting.[ 26-29] 
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II. METHODS OF PREPARATION OF NANOSUSPENSION

Mainly there are two methods for preparation of Nanosuspensions. The conventional methods of precipitation 

(Hydrosols) are called ‘Bottom up technology’. The ‘Top Down Technologies’ are the disintegration methods and are 

preferred over the precipitation methods. The ‘Top Down Technologies’ include Media Milling (Nanocrystals), High 

Pressure Homogenization in water (Dissocubes), High Pressure Homogenization in non aqueous media (Nanopure) and 

combination of Precipitation and High-Pressure Homogenization (Nan

1) Bottom-up technology  

2) Top-down technology  

 

2.1 Bottom-Up Technology 

The term “Bottom-up technology” means that one starts from the molecular level, and goes via molecular association to 

the formation of a solid particle.That means tha

solvent quality, for example, by pouring the solvent into a nonsolvent or changing the temperature or a combination of 

both. Precipitation is a classical technique in pharmaceutical che

 

Advantage  

 Use of simple and low cost equipment.

 Higher saturation solubility is the advantage for precipitation compared to other methods of Nanosuspension 

preparation.  

 

Disadvantages 

 The drug needs to be soluble 

poorly soluble in aqueous and in organic media). 

 The solvent needs to be miscible with at least one nonsolvent. 

 Solvent residues need to be removed, thus increasing produ

 It is an Iittle bit tricky to preserve the particle character (i.e. size, especially the amorphous fraction). In 
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METHODS OF PREPARATION OF NANOSUSPENSION

Mainly there are two methods for preparation of Nanosuspensions. The conventional methods of precipitation 

(Hydrosols) are called ‘Bottom up technology’. The ‘Top Down Technologies’ are the disintegration methods and are 

thods. The ‘Top Down Technologies’ include Media Milling (Nanocrystals), High 

Pressure Homogenization in water (Dissocubes), High Pressure Homogenization in non aqueous media (Nanopure) and 

Pressure Homogenization (Nanoedege). [22-29]  

up technology” means that one starts from the molecular level, and goes via molecular association to 

the formation of a solid particle.That means that we are discussing classical precipitation techniques by reducing the 

solvent quality, for example, by pouring the solvent into a nonsolvent or changing the temperature or a combination of 

both. Precipitation is a classical technique in pharmaceutical chemistry and technology.[30-34] 

Use of simple and low cost equipment. 

Higher saturation solubility is the advantage for precipitation compared to other methods of Nanosuspension 

The drug needs to be soluble in at least one solvent (thus excluding all new drugs that are simultaneously 

poorly soluble in aqueous and in organic media).  

The solvent needs to be miscible with at least one nonsolvent.  

Solvent residues need to be removed, thus increasing production costs. 

It is an Iittle bit tricky to preserve the particle character (i.e. size, especially the amorphous fraction). In 
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general, it is recommended that a second consecutive process has to be performed for particle preservation that 

is spray drying or lyophilisation.[35-37] 

 

2.2 Top-Down Technology 

The top down technologies include  

 Media milling  

 High pressure homogenization 

Media Milling Nanosuspensions are produced by using high-shear media mills or pearl mills. The mill consists of a 

milling chamber, milling shaft and a recirculation chamber. An aqueous suspension of the drug is then fed into the mill 

containing small grinding balls/pearls. As these balls rotate at a very high shear rate under controlled temperature, they 

fly through the grinding jar interior and impact against the sample on the opposite grinding jar wall. The combined 

forces of friction and impact produce a high degree of particle size reduction. The milling media or balls are made of 

ceramic-sintered aluminium oxide or zirconium oxide or highly cross-linked polystyrene resin with high abrasion 

resistance. Planetary ball mills (PM100 and PM200; Retsch GmbH and Co., KG, Haan, Germany) is one example of an 

equipment that can be used to achieve a grind size below 0.1 µm. A Nanosuspension of Zn-Insulin with a mean particle 

size of 150 nm was prepared using the wet milling technique. The major drawbacks of this technology include the 

erosion of balls/pearls that can leave residues as contaminants in the final product, degradation of the thermolabile 

drugs due to heat generated during the process and presence of relatively high proportions of particles ≥5 µm. [38-41] 

 

Advantages 

 Simple technology  

 Low-cost process regarding the milling itself  

 large- scale production possible to some extent (batch process).  

 

Disadvantages  

 Potential erosion from the milling material leading to product contamination.  

 Duration of the process not being very production friendly.  

 Potential growth of germs in the water phase when milling for a long time.  

 Time and costs associated with the separation procedure of the milling material from the drug nanoparticle 

suspension, especially when producing parenteral sterile products.[38-41] 

 

III. HIGH PRESSURE HOMOGENIZATION 

3.1 Dissocubes 

Homogenization involves the forcing of the suspension under pressure through a valve having a narrow aperture. 

Dissocubes was developed by Muller et al. in 1999. In this case, the suspension of the drug is made to pass through a 

small orifice that result in a reduction of the static pressure below the boiling pressure of water, which leads to boiling 

of water and formation of gas bubbles. When the suspension leaves the gap and normal air pressure is reached again, 

the bubbles implode and the surrounding part containing the drug particles rushes to the center and in the process 

colloids, causing a reduction in the particle size. Most of the cases require multiple passes or cycles through the 

homogenizer, which depends on the hardness of drug, the desired mean particle size and the required homogeneity. 

This principle is employed in the APV Gaulin Micron LAB 40 Homogenizer (APV Homogenizer, Lόbeck, Germany) 

and the NS 1001L-Panda 2K high-pressure homogenizer (Nirosuavi. S.P.A., Parma, Italy). 

To produce a Nanosuspension with a higher concentration of solids, it is preferred to start homogenization with very 

fine drug particles, which can be accomplished by pre-milling. The major advantage of high- pressure homogenization 

over media milling is that it can be used for both diluted as well as concentrated suspensions and also allows aseptic 

production.[42-45] 

 



 

 

       International Journal of Advanced 

  

Copyright to IJARSCT 

www.ijarsct.co.in 

Impact Factor: 6.252 

 

3.2 Nanopure 

Nanopure is suspensions homogenized in water

cavitation is the determining factor of the process. But, in contrast to water, oils and oily fatty acids have very low 

vapour pressure and a high boiling point. Hence, the drop of static pressure will not be sufficient enough to

cavitation. Patents covering disintegration of polymeric material by high

temperatures of about 800 C promoted disintegration, which cannot be used for thermolabile compounds. In nanopure 

technology, the drug suspensions in the non

point and hence are called "deep-freeze" homogenization. The results obtained were comparable to Dissocubes and 

hence can be used effectively for thermolabile

 

3.3 Emulsion Diffusion Method 

Apart from the use of emulsion as drug delivering vehicle they can also be used as templates to produce 

Nanosuspension. The use of emulsions as templates is applicable for those drugs tha

organic solvent or partially water-miscile solvent. Such solvents can be used as the dispersed phase of the emulsion. An 

organic solvent or mixture of solvents loaded with the drug is dispersed in the aqueous phase containi

surfactants with stirring to form an emulsion. The obtained emulsion was further homogenized by high pressure 

homogenization. After homogenization cycles the emulsion was diluted with water, homogenized by homogenizer to 

diffuse the organic solvent and convert the droplets into solidparticles. Since one particle is formed in each emulsion 

droplet, it is possible to control the particle size of the Nanosuspension by controlling the size of the emulsion 

optimizing the surfactant composition increa

emulsion. Originally methanol, ethanol, ethyl acetate chloroform are used as a organic solvents .47

 

Advantages  

 Use of specialized equipment is not necessary.

 Particle size can easily be controlled by controlling the size of the emulsion droplet.

 Ease of scale-up if formulation is optimized properly. 

 

Disadvantages  

 Drugs that are poorly soluble in both aqueous and organic media cannot be formulated by this technique. 

 Safety concerns because of the use of hazardous solvents in the process.

 Need for diultrafiltration for purification of the drug Nanosuspension, which may render the process costly. 

 High amount of surfactant/stabilizer is required as compared to the production techn

earlier.[47-50] 

IJARSCT  
   

International Journal of Advanced Research in Science, Communication and

 Volume 2, Issue 2, July 2022 
 

               DOI: 10.48175/568 

Nanopure is suspensions homogenized in water-free media or water mixtures. In the Dissocubes technology, the 

cavitation is the determining factor of the process. But, in contrast to water, oils and oily fatty acids have very low 

vapour pressure and a high boiling point. Hence, the drop of static pressure will not be sufficient enough to

cavitation. Patents covering disintegration of polymeric material by high- pressure homogenization mention that higher 

temperatures of about 800 C promoted disintegration, which cannot be used for thermolabile compounds. In nanopure 

he drug suspensions in the non- aqueous media were homogenized at 00 C or even below the freezing 

freeze" homogenization. The results obtained were comparable to Dissocubes and 

hence can be used effectively for thermolabile substances at milder conditions.[46,47] 

Apart from the use of emulsion as drug delivering vehicle they can also be used as templates to produce 

Nanosuspension. The use of emulsions as templates is applicable for those drugs that are soluble in either volatile 

miscile solvent. Such solvents can be used as the dispersed phase of the emulsion. An 

organic solvent or mixture of solvents loaded with the drug is dispersed in the aqueous phase containi

surfactants with stirring to form an emulsion. The obtained emulsion was further homogenized by high pressure 

homogenization. After homogenization cycles the emulsion was diluted with water, homogenized by homogenizer to 

vent and convert the droplets into solidparticles. Since one particle is formed in each emulsion 

droplet, it is possible to control the particle size of the Nanosuspension by controlling the size of the emulsion 

optimizing the surfactant composition increases the intake of organic phase and ultimately the drug loading in the 

emulsion. Originally methanol, ethanol, ethyl acetate chloroform are used as a organic solvents .47

Use of specialized equipment is not necessary. 

sily be controlled by controlling the size of the emulsion droplet. 

up if formulation is optimized properly.  

Drugs that are poorly soluble in both aqueous and organic media cannot be formulated by this technique. 

erns because of the use of hazardous solvents in the process. 

Need for diultrafiltration for purification of the drug Nanosuspension, which may render the process costly. 

High amount of surfactant/stabilizer is required as compared to the production techn
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aqueous media were homogenized at 00 C or even below the freezing 

freeze" homogenization. The results obtained were comparable to Dissocubes and 
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miscile solvent. Such solvents can be used as the dispersed phase of the emulsion. An 

organic solvent or mixture of solvents loaded with the drug is dispersed in the aqueous phase containing suitable 

surfactants with stirring to form an emulsion. The obtained emulsion was further homogenized by high pressure 

homogenization. After homogenization cycles the emulsion was diluted with water, homogenized by homogenizer to 

vent and convert the droplets into solidparticles. Since one particle is formed in each emulsion 

droplet, it is possible to control the particle size of the Nanosuspension by controlling the size of the emulsion 

ses the intake of organic phase and ultimately the drug loading in the 

emulsion. Originally methanol, ethanol, ethyl acetate chloroform are used as a organic solvents .47-50 

 

Drugs that are poorly soluble in both aqueous and organic media cannot be formulated by this technique.  

Need for diultrafiltration for purification of the drug Nanosuspension, which may render the process costly.  

High amount of surfactant/stabilizer is required as compared to the production techniques described 
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3.4 Micro Emulsion Template 

This technique follows an organic solvent or mixture solvent loaded with the drug dispersed in an aqueous phase 

containing suitable surfactants to form an emulsion. The organic phase is then evaporated under reduced pressure to 

make drug particles precipitate instantaneously to form the Nanosuspension which is stabilized by surfactants. Another 

method makes use of partially water-miscible solvents such as butyl lactate, benzyl alcohol and triacetin as the 

dispersed phase instead of hazardous solvents.48-51  

 

Advantages  

 Use of specialized equipment is not necessary.  

 Particle size can easily be controlled by controlling the size of the emulsion droplet. 

 Ease of scale-up if formulation is optimized properly.  

 

Disadvantages  

 Drugs that are poorly soluble in both aqueous and organic media cannot be formulated by this technique.  

 Need for diultrafiltration for purification of the drug Nanosuspension, which may render the process costly.  

 High amount of surfactant/stabilizer is required as compared to the production techniques described earlier. 

 

IV. FORMULATION CONSIDERATION 

4.1 Stabilizer 

The main function of a stabilizer is to wet the drug particles thoroughly, and to prevent ostwald’s ripening and 

agglomeration of Nanosuspensions in order to yield a physically stable formulation by providing steric or ionic barrier. 

The type and amount of stabilize has a pronounced effect on the physical stability and in vivo behavior of 

Nanosuspension. Stabilizers that have been used so far are poloxomers, polysorbate, cellulosics, povidones, and 

lecithins. Lecithin is the stabilizer of choice if one intends to develop a parentally acceptable and autoclavable 

nanosuspension.52  

 

4.2 Organic Solvent  

Organic solvents are used in the formulation of Nanosuspension if emulsions or micro emulsions are used as a template. 

The pharmaceutically acceptable less hazardous water miscible solvent, such as methanol, ethanol, chloroform, 

ispropanol, and partially water miscible solvents ethyl acetate, ethyl formate, butyl lactate, triacetin, propylene 

carbonate, benzyl alcohol, are preferent in the formulation over the conventional hazardous solvents, such as 

dichloromethane.52,53 

 

4.3 Co-Surfactants 

The choice of co-surfactant is critical when using micro emulsions to formulate Nanosuspensions. Since cosurfactants 

can greatly influence phase behaviour, the effect of co-surfactant on uptake of the internal phase for selected micro 

emulsion composition and on drug loading should be investigated. Although the literature describes the use of bile salts 

and dipotassiumglycerrhizinate as cosurfactants, various solubilizers, such as Transcutol, glycofurol, ethanol and 

isopropanol, can be safely used as co-surfactants in the formulation of microemulsions.54  

Other additives Nanosuspensions may contain additives such as buffers, salts, polyols, osmogent and cryoprotectant. 

 

4.4 Characterization of Nanosuspension1-54  

 In-vitro evaluations  

 Color, Odor, Taste 

 Particle size distribution  

 Particle charge (Zeta Potential) 

 Crystal morphology 

 Dissolution velocity and Saturation solubility  

 Density  
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 pH Value  

 Droplet Size 

 Viscosity Measurement  

 Stability of Nanosuspension 

In-vivo Biological Performance  

 Evaluation for surface-modified Nanosuspension 

 Surface hydrophilicity 

 Adhesion properties  

 Interaction with body proteins 

 

V. PHARMACEUTICAL APPLICATION OF NANOSUSPENSION [55-58] 

By means of making use of postproduction handling, Nanosuspensions are set up into different dose types. 

Nanosuspension raises dissolution rate and absorption of drug because of smaller particle dimension and bigger surface 

field [59-64] . By way of utilizing postproduction processing, Nanosuspensions are all set into various dosage types. 

Nanosuspension raises dissolution expense and absorption of drug as a result of smaller particle measurement and 

larger floor subject.  

 

5.1 Oral Drug Delivery [66-69]  

Negative solubility, incomplete solvency, deficient disintegration, and inadequate adequacy are the fundamental 

obstacle of oral medication organization. As an aftereffect of smaller particle dimension and far larger floor to volume 

ratio, oral Nanosuspensions are exceptionally used to develop the absorption price and bioavailability of ineffectively 

dissolvable medications [0] if there should arise an occurrence of azithromycin Nanosuspensions, more than sixty 

five% drug was observed to be broken down in 5 hours as when contrasted and 20% of micronized medicines [71] . The 

Nanosuspensionhave focal points like increased oral assimilation, measurements proportionality, and low intersubject 

variability. Via using typical fabricating strategies, drug Nanosuspensions will also be easily included into more than a 

few dosage forms like drugs, capsules, and rapid melts. The Nanosuspension of Ketoprofen used to be efficiently 

included .into pellets for the maintained unencumber of drug over the period of 24 hours 

 

5.2 Parental Drug Delivery 

The reward systems for parental delivery comprise micellar options, salt formation, solubilization using cosolvents, 

cyclodextrincomplexation, and extra recently vesicular programs akin to liposomes and niosomes. However these 

methods have barriers like solubilization ability, parental acceptability, high manufacturing fee, and so on. To resolve 

the above issues, the Nanosuspension science is used. Nanosuspensions are regulated through different parental courses 

comparable to intraarticular, intraperitoneal, intravenous, and many others. Additionally, Nanosuspensions expand the 

adequacy of parenterally managed medicinal drugs. Paclitaxel Nanosuspension was said to have their prevalence in 

decreasing the median tumor burden [73] ClofazimineNanosuspension showed an development in balance as good as 

efficacy above the liposomal clofazimine in Mycobacterium aviumcontaminated feminine mice [74-80] Rainbow et al. 

Showed that intravenous Nanosuspension of itraconazole improved viability of antifungal undertaking in rats relative to 

the answer formulation [81-85] . 

 

5.3 Pulmonary Drug Supply 

For pulmonary delivery, Nanosuspensions may also be nebulized by means of mechanical or ultrasonic nebulizers. Due 

to the nearness of numerous little particles all vaporized beads incorporate drug nanoparticles. Budesonide 

corticosteroid has been effectively prepared within the form of Nanosuspension for pulmonary supply [86-97] Aqueous 

suspensions of the drug can also be quite simply nebulized and given by way of pulmonary route because the particle 

dimension may be very small. Extraordinary forms of nebulizers are to be had for the administration of liquid 

formulations. One of the medications effectively tried with pulmonary route are budesonide, ketotifen, ibuprofen, 

indomethacin, nifedipine, itraconazole, interleukin-2, p53 gene, leuprolide, doxorubicin, etc [86-92] . 
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5.4 Ocular Drug Supply [93-97]  

Nanosuspensions are utilized as a part of visual conveyance of the medications for supported free up. Liang and 

associates arranged cloricromeneNanosuspension for visual supply using Eudragit. Check affirmed better accessibility 

of medication in fluid humor of rabbit eye. Accordingly, Nanosuspension components offer a promising method of 

bettering the shelf-existence and bioavailability of drug after ophthalmic software [98].  

 

5.5 Distinct Drug Delivery 

Nanosuspensions are compatible for targeting precise organs considering that of their surface houses. Along with this, it 

is anything but difficult to modify in vivo conduct by altering the stabilizer [99-106]. The drug will probably be taken 

up by the mononuclear phagocytic method which allows area-particular delivery. This can be utilized for focusing on 

antifungal, antimycobacterial, or antileishmanial pharmaceuticals to macrophages if the pathogens continue 

intracellularly [107-112] Kayser formulated an aphidicolinNanosuspension that extended the drug concentrating on to 

macrophages that have been Leishmania infected. He acknowledged that the drug within the type of Nanosuspension 

had EC50 of zero.003 μg/ml, whereas the traditional form had 0.Sixteen μg/ml. Scholer et al. Described an superior 

drug concentrating on to brain within the treatment of toxoplasmic encephalitis making use of an 

atovaquoneNanosuspension [113-120] 

 

Table 3: Available marketed drugs in the form of nanosuspension with their route of administration 

Route Drugs Therapeuticclass Company/author 

Oralroute Carbamazepine Psycholytic D.Douroumis 

Megestrolacetate Steroidhormone Par Pharmaceuticals 

Paliperidonepalmitate Antischizophrenia JohnsonandJohnson 

Insulin Diabetes BioSante 

Ketoprofen Analgesic RemonJ.P. 

Azithromycin Antimicrobial DianruiZhang 

Albendazole Anthelminticdrug MittapalliP.K. 

Tarazepide SelectiveCCKa-antagonist C.Jacobs 

Griseofulvin Antifungal BorisY.Shekunov 

Mitotane AdrenalCortexHormones MicheleTrotta 

Cilostazol cagent Jun-ichiJinno 

Aphidicolin Antileishmanial O.Kayser 

Buparvaquone Antibiotic MüllerR.H. 

Fenofibrate Lipidlowering SkyePharma 

Cytokineinhibitor Crohn’sdisease ElanNanosystems 

Emend Anti-emetic ElanNanosystems 

Rapamune Immunosuppressant ElanNanosystems 

Probucol Lipidlowering JyutaroShudo 

Danazol Hormone Rogers T. L. 

Parental Naproxen Anti-inflammatory AnchaleeAin-Ai 

Intravenous Loviride Antivirotic B.VanEerdenbrugh 

Clofazimine Antimycobacterials K.Peters 

Oridonin Anticancer LeiGao 

Ascorbylpalmitate Antioxidant VeerawatT. 

Dihydroartemisinin Antimalarial JirapornC. 

Omeprazole Protonpumpinhibitor JanMöschwitzer 

Thymectacin Anticancer ElanNanosystems 

Paclitaxel Anticancer AmericanBioscience 

Ophthalmic Hydrocortisone Glucocorticoid M.A.Kassem 
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Prednisolone   

Hexadecadrol   

Pulmonary Budesonide Asthma JerryZ.Yang 

Fluticasone   

Intrathecal Busulfan Anticancer SkyePharma 

Topical Silver Eczema Nucryst 

 

VI. CONCLUSION 

Nanosuspensions are exceptional and commercially viable technique to remedy … the issues of hydrophobic 

medication. Akin to terrible solvency and poor bioavailability. For gigantic-scale construction of Nanosuspensions, 

media processing and high-weight homogenization science had been efficaciously used. Placing traits, like 

development of dissolution velocity, expanded saturation solubility, accelerated bioadhesivity, flexibility in surface 

change, and simplicity of postproduction preparing, have enlarged the utilizations of Nanosuspensions for quite a lot 

courses of organization. The utilizations of Nanosuspensions in oral and parental courses have been extremely good 

headquartered, despite the fact that purposes in pneumonic and visual conveyance must be assessed. However, their 

supply by means of buccal, nasal, and topical delivery is but to be accomplished 

 

REFERENCES 

[1]. Patelm, Shah A, Dr.Patel NM, Dr.Patel MR, Dr.Patel KR. Nanosuspension: A novel approch for drug 

delivery system. Journal of Pharmaceutical Science &Bioscientific Research, 2011; 1(1): 1-10.  

[2]. Kocbek P, Baumgartner S, Krist J. Preparation and evaluation of nanosuspensions for enhancing the 

dissolution of poorly soluble drugs. International Journal of Pharmaceutics, 2006; 312: 179-86.  

[3]. Lenhardt T, Vergnault G, Grenier P, Scherer D, Langguth P. Evaluation of nanosuspension for absorption 

enhancement of poorly soluble drugs: invitro transport studies aross intestinal epithelial monolayers. The 

aaps journal, 2008; 10(3): 435-438.  

[4]. Arunkumar N, Mand D, Rani C. Nano suspension technology and its application in drug delivery. Asian 

Journal of Pharmaceutics, 2009; 3: 168-173 

[5]. Xiaohui P, Sun J, Mol L, Zhonggui H. Formulation of nanosuspensions as a new approach for the delivery 

of poorly, current nanoscience. Bentham science publishers ltd, 2009, 5: 417-427. 

[6]. Liversidge GG, Cundy KC. Particle size reduction for improvement of oral bioavailability of hydrophobic 

drugs: absolute oral bioavilability of nanocrystalllinedanazoline beagle dog. Int J Pharm, 2005; 125(1): 91- 

97.  

[7]. Shid RL, DholeSN, Kulkarni N, Shid SL. Nanosuspension: A Review. Int J. Pharm. Sci. Rev. Res, 2013, 

22(1): 98-106. 

[8]. Dhanapal R, Ratna JV. Nanosuspensions technology in drug delivery – a review. Int J Pharm Rev Res, 

2012; 2(1): 46-52. 

[9]. Rathod P. Nano suspension Approach for Drug Delivery System: A Review. Journal of Emerging 

Technologies and Innovative Research, 2019; 9(5): 458-461.  

[10]. Patel HM, Patel BB, Dr. Shah CN. Nanosuspension: A novel approch to enhance solubility of poorly water 

soluble drugs - A review. International Journal of Advances in Pharmaceutics, 2016; 5(2): 21-29.  

[11]. Purkayastha HD, Hossain SK. Nanosuspension: A modern technology used in drug delivery system. 

International Journal of Current Pharmaceutical Research, 2019; 11(3): 1-3. 

[12]. Kavitha VB, Neethu CS, Dineshkumar B, Krishnakumar K, John A. Nanosuspension Formulation: An 

Improved Drug Delivery System. Nanoscience and Nanotechnology: An International Journal, 2014; 4(1): 

1-5 

[13]. N.A.M.Deecaraman, C.Rani, Mohanraj KP, Kumar KV, preparation and solid state characterization of 

atorvastatin nanosuspensions for enhanced solubility and dissolution, International Journal of PharmTech 

Research, 1, 2009, 1725-1730.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 661 

www.ijarsct.co.in 

Impact Factor: 6.252 

[14]. Patel DJ, Patelj K, Pandya VM, 3rishad R. Jivani RR, Patel RD, Optimization of Formulation Parameters 

On Famotidine Nanosuspension Using Factorial Design And The Desirability Function, International 

Journal of PharmTech Research, 2, 2010, 155-161.  

[15]. Patil MS, Preparation And Optimization of Simvastatin Nanoparticle For Solubility Enhancement And In- 

Vivo Study, International Journal of Pharma Research and Development – Online, 2, 2011, 219-226.  

[16].  Wei Li, Preparation and in vitro/in vivo evaluation of revaprazan hydrochloride nanosuspension, 

International Journal of Pharmaceutics, 408, 2011, 157-162.  

[17]. Jorvekar.P, Pathak AA, Chaudhari PD, Formulation Development of Aceclofenac Loaded Nanosuspension 

by Three Square (32 ) Factorial Design, International Journal Of Pharmaceutical Sciences and 

Nanotechnology, 4, 2012, 1575-1582.  

[18]. Banavath H. Sivarama RK, Tahir A, Sajid A, Pattnaik G, Nanosuspension: an attempt to enhance 

bioavailability of poorly soluble drugs, International Journal of Pharmaceutical Science and Research, 1(9), 

2010, 1-11.  

[19]. Shegokar R, Müller RH, Nanocrystals: Industrially feasible multifunctional formulation technology for 

poorly soluble actives, International Journal of Pharmaceutics, 399, 2010, 129–139.  

[20]. Chingunpituk J, Nanosuspension Technology for Drug Delivery, Walailak J Sci& Tech, 4(2), 2007, 139-

153. 

[21]. Patravale B, Abhijit AD, Kulkarni RM, Nanosuspensions: a promising drug delivery strategy, Journal of 

Pharmacy and Pharmacoloy, 56, 2004, 827–840.  

[22]. Prasanna L, Nanosuspension Technology: A Review, International Journal of Pharmacy and 

Pharmaceutical Sciences, 2( 4), 2010, 35-40.  

[23]. Xiaohui P, Jin S, Mo L, Zhonggui H, Formulation of Nanosuspensions as a New Approach for the Delivery 

of Poorly Soluble Drugs, Current Nanoscience, 5, 2009, 417- 427. 

[24]. Mohanty S, Role of Nanoparticles in Drug Delivery System, International Journal of Research in 

Pharmaceutical and Biomedical Sciences, 1 (2), 2010, 41-66. Ch.P, A Review On Nanosuspensions In 

Drug Delivery, International Journal Of Pharma and Bio Sciences, 2, 2011, 549-558.  

[25]. Nagare SK, A review on Nanosuspension: An innovative acceptable approach in novel delivery system, 

Universal Journal of Pharma and Bio Sciences, 2, 2011, 549-558.  

[26]. Nagare SK, A review on Nanosuspension: An innovative acceptable approach in novel delivery system, 

Universal Journal of Pharmacy, 1(1), 2012, 19-31. 

[27]. Debjit B, Nanosuspension -A Novel Approaches In Drug Delivery System, ThePharma Innovation – 

Journal, 1(12), 2012, 50-63.  

[28]. Kamble VA, Nanosuspension A Novel Drug Delivery System, International Journal of PharmaAnd Bio 

Sciences, 1, 2010, 352-360.  

[29]. Soni S, Nanosuspension: An Approach to Enhance Solubility of Drugs, IJPI’s Journal of Pharmaceutics 

and Cosmetology, 2(9), 2012, 50-63.  

[30]. Wagh KS, Patil SK, Akarte AK, Baviskar DT, Nanosuspension - A New Approach of Bioavailability 

Enhancement, International Journal of Pharmaceutical Sciences Review And Research, 8, 2011, 61-65. 

[31]. Patil SA, Rane BR, Bakliwal SR, Pawar SP, Nanosuspension: At A Glance, International Journal Of 

Pharmaceutical Science, 3(1), 2011, 947-960.  

[32]. Bansal.S, Bansal M, Kumria R, Nanocrystals: Current Strategies and Trends, International Journal of 

Research in Pharmaceutical and Biomedical Sciences, 3 (1), 2012, 406- 419.  

[33].  Cornelia MK, Muller RH, Drug nanocrystals of poorly soluble drugs produced by high pressure 

homogenization, European Journal of Pharmaceutics and Biopharmaceutics, 62, 2006, 3–16.  

[34]. Pintu KD, Nanosuspensions: Potent vehicles for drug delivery and bioavailability enhancement of 

lipophilic drugs, Journal of Pharmacy Research, 5(3), 2012, 1548- 1554.  

[35]. Prasanta D, Nanotechnology For The Delivery of Poorly Water Soluble Drugs, The Global Journal Of 

Pharmaceutical Research, 1(3), 2012, 225-250.  

[36]. Patel M, Nanosuspension: A Novel ApprochFor Drug Delivery System, JPSBR, 1, 2011, 1-10.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 662 

www.ijarsct.co.in 

Impact Factor: 6.252 

[37]. Shelke PV, A Review On Formulation And Evaluation of Nanosuspension, International Journal of 

Universal Pharmacy And Life Sciences, 2(3), 2012, 516-524.  

[38]. Venkatesh T, Nanosuspensions: Ideal Approach for the Drug Delivery of Poorly Water Soluble Drugs, Der 

Pharmacia Lettre, 3(2), 2011, 203-213. 

[39]. Yadav GV, Nanosuspension: A Promising Drug Delivery System, Pharmacophore, 3(5), 2012, 217-243.  

[40]. Pandey S, Nanosuspension: Formulation, Charcterization and Evaluation, International Journal of Pharma 

and Bio Sciences, 1(2), 2010, 1-10.  

[41]. Toshi C, A Review on Nanosuspensions promising Drug Delivery Strategy, Current Pharma Research, 

3(1), 2012, 764-776.  

[42]. Ezeddin K, Nanodispersions Platform for Solubility Improvement, International Journal of Research in 

Pharmaceutical and Biomedical Sciences, 4 (2), 2013, 636- 643.  

[43].  Kumar GP, Nanosuspensions: The Solution to Deliver Hydrophobic Drugs, International Journal of Drug 

Delivery, 3, 2011, 546-557.  

[44]. Kumar BS, Review Article Increasing Possibilities of Nanosuspension, Journal of Nanotechnology, 2013, 

1-12.  

[45]. Battula SR, Nano Fabricated Drug Delivery Devises, International Journal of Pharmacy & Technology, 4 

(1), 2012, 1974-1986.  

[46]. Venkatesh T, Nanosuspensions: Ideal Approach for the Drug Delivery of Poorly Water Soluble Drugs, Der 

Pharmacia Lettre, 3(2), 2011, 203-213.  

[47]. Paun JS, Nanosuspension: An Emerging Trend for Bioavailability Enhancement of Poorly Soluble Drugs, 

Asian J. Pharm. Tech, 2(4), 2012, 157-168.  

[48]. Vaghela A, Nanosuspension Technology, International Journal of Universal Pharmacy and Life Sciences, 

2(2), 2012, 306-317.  

[49]. Bhargavi A, Technical Review of Nanosuspensions, International Journal of Pharmacy & Technology, 

3(3), 2011, 1503-1511.  

[50]. Verma KAK, Nanosuspensions: Advantages and Disadvantages, Indian Journal of Novel Drug Delivery, 

4(3), 2012, 179-188. 

[51]. Srinivasa RK, an Overview of Statins as Hypolipidemic Drugs, International Journal of Pharmaceutical 

Sciences and Drug Research, 3(3), 2011, 178-183. 

[52]. Nagaraju P, Nanosuspension: A Promising Drug Delivery System, International Journal of Pharmaceutical 

Sciences and Nanotechnology, 2(4), 2010, 679-684.  

[53]. Koteshwara KB, Nanosuspension: A Novel Drug Delivery Approach, IJRAP, 2(1), 2011, 162-165.  

[54]. Mudgil M, Gupta N, Nagpal M, Pawar P, Nanotechnology: A New Approach For Ocular Drug Delivery 

System, International Journal Of Pharmacy And Pharmaceutical Sciences, 4(2), 2012, 105-112. 

[55]. Sebestik J, et al. applications, Amino Acids.(2011);40:301-70. 

[56].  Adenovirus dodecahedron, a new vector for human gene transfer,van den Berg A andDowdy SF. Protein 

transduction domain delivery of therapeutic macromolecules,CurrOpinBiotechnol.(2011);22:888-93.  

[57].  Sumida SM, et al. Neutralizing antibodies to adenovirus serotype 5 vaccine vectors are directed primarily 

against the adenovirus hexon protein, J Immunol.(2005);174:7179–85.  

[58]. Fuschiotti P, et al.Structure of the dodecahedral penton particle from human adenovirus type 3, J Mol 

Biol.(2006);356:510-20. 

[59]. Sonenberg N andGingras AC. (1998) The mRNA 5' cap-binding protein eIF4E and control of cell 

growth,CurrOpin Cell Biol.(1998);10:268-75.  

[60].  Protein transduction into human cells by adenovirus dodecahedron using WW domains as universal 

adaptors,  

[61]. Lejbkowicz F, et al. A fraction of the mRNA 5' cap-binding protein, eukaryotic initiation factor 4E, 

localizes to the nucleus,ProcNatlAcadSci U S A.(1992);89:9612-6. 

[62].  Adenovirus dodecahedron, as a drug delivery vector,  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 663 

www.ijarsct.co.in 

Impact Factor: 6.252 

[63]. Kowalska J, et al. Phosphorothioate analogs of m7GTP are enzymatically stable inhibitors of 

capdependenttranslation,Bioorg Med ChemLett.(2009);19:1921-5.  

[64]. Zochowska M, et al. Virus-like particle-mediated intracellular delivery of mRNA cap analog with in vivo 

activity against hepatocellular carcinoma,Nanomedicine.(2015);11:67-76.  

[65]. Malika Vet al. Nano-Carrier for accentuated transdermaldrug delivery. J Develop Drugs. 2014;3:121.  

[66]. Gestal MC and Escalante S. New initiative in ecuador, the creation of a national reference laboratory for 

antibiotic resistance. J Develop Drugs. 2014;3:122. 

[67]. Sarkar Set al. Differential electrostatic interactions between granular species in a simple hopper chute 

geometry. J Develop Drugs. 2014;3:123. 

[68].  Joachim Mülleret al. Escherichia coli are susceptible to thiazolides if the tolc efflux system is inhibited. J 

Develop Drugs. 2014;3:124.  

[69].  Matsumoto Set al. Invitro synergistic effects of anthracycline antitumor agents and fluconazole against 

azole-resistant candida albicans clinical isolates. J Develop Drugs. 2014;3:125.  

[70]. CarvalhoLPet al. Anti-Parasite effects of new thiosemicarbazones and their products thiazolidinone 

including cellular aspects of intracellular elimination of trypanosomacruzi in vitro. J Develop Drugs. 

2014;3:126. 

[71]. Sebestik J, et al. applications, Amino Acids.(2011);40:301-70.  

[72].  Adenovirus dodecahedron, a new vector for human gene transfer,van den Berg A andDowdy SF. Protein 

transduction domain delivery of therapeutic macromolecules,CurrOpinBiotechnol.(2011);22:888-93. 

[73].  Sumida SM, et al. Neutralizing antibodies to adenovirus serotype 5 vaccine vectors are directed primarily 

against the adenovirus hexon protein, J Immunol.(2005);174:7179–85. 

[74]. Fuschiotti P, et al.Structure of the dodecahedral penton particle from human adenovirus type 3, J Mol 

Biol.(2006);356:510-20.  

[75]. Sonenberg N andGingras AC. (1998) The mRNA 5' cap-binding protein eIF4E and control of cell 

growth,CurrOpin Cell Biol.(1998);10:268-75.  

[76]. Protein transduction into human cells by adenovirus dodecahedron using WW domains as universal 

adaptors,  

[77]. Lejbkowicz F, et al. A fraction of the mRNA 5' cap-binding protein, eukaryotic initiation factor 4E, 

localizes to the nucleus,ProcNatlAcadSci U S A.(1992);89:9612-6.  

[78].  Adenovirus dodecahedron, as a drug delivery vector,  

[79]. Kowalska J, et al. Phosphorothioate analogs of m7GTP are enzymatically stable inhibitors of 

capdependenttranslation,Bioorg Med ChemLett.(2009);19:1921-5.  

[80]. Zochowska M, et al. Virus-like particle-mediated intracellular delivery of mRNA cap analog with in vivo 

activity against hepatocellular carcinoma,Nanomedicine.(2015);11:67-76.  

[81]. Malika Vet al. Nano-Carrier for accentuated transdermaldrug delivery. J Develop Drugs. 2014;3:121.  

[82]. Gestal MC and Escalante S. New initiative in ecuador, the creation of a national reference laboratory for 

antibiotic resistance. J Develop Drugs. 2014;3:122.  

[83]. Sarkar Set al. Differential electrostatic interactions between granular species in a simple hopper chute 

geometry. J Develop Drugs. 2014;3:123.  

[84]. Joachim Mülleret al. Escherichia coli are susceptible to thiazolides if the tolc efflux system is inhibited. J 

Develop Drugs. 2014;3:124.  

[85].  Matsumoto Set al. Invitro synergistic effects of anthracycline antitumor agents and fluconazole against 

azole-resistant candida albicans clinical isolates. J Develop Drugs. 2014;3:125.  

[86]. CarvalhoLPet al. Anti-Parasite effects of new thiosemicarbazones and their products thiazolidinone 

including cellular aspects of intracellular elimination of trypanosomacruzi in vitro. J Develop Drugs. 

2014;3:126. 

[87]. KanwarSSet al. Personalized medicine through circulating tumor cells: the new dimension in cancer 

research. J Develop Drugs. 2013;2:e128  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 664 

www.ijarsct.co.in 

Impact Factor: 6.252 

[88]. Vaidya A. Drug designing and development: emerging role of health technology assessment. Drug Des. 

2014;3:111.  

[89].  Chow SC and Pong A. Statistical designs for pharmaceutical/clinical development. Drug Des. 2014;3:112.  

[90]. JokanovicV. The deep scientific and philosophic approach to the future nanomedicine, given on the base of 

author 47. introduction in the monograph “nanomedicine, the greatest challenge of the 21st century”. Drug 

Des.2014;3:113. 

[91]. Gomase VS and Chitlange NR. Sensitive quantitative predictions of mhc binding peptides and fragment 

based peptide vaccines from trichinellaspiralis. Drug Des. 2014;1:101.  

[92].  Den Haan Het al. Application of modern drug discovery techniques in the context of diabetes mellitus and 

atherosclerosis. Drug Des. 2015;4:e125. 

[93]. Gomase VS and Kale KV. Information of surface accessibility of the peptide fragments of coat protein 

from alfalfamosaic virus (amv) at the physicochemical and immunochemical levels. Drug Des. 2015;4:119. 

51. Yuh-JennWuet al. Evaluating the relative cost of a targeted design versus an untargeted design for 

randomized clinical trials. Drug Des. 2015;4:120.  

[94]. BuleMHet al. Synthesis and in-vivo pharmacological evaluation of some novel 4(3h)- 53. quinazolinone 

derivatives as potential anti-malarial agents. Drug Des. 2015;4:121. 

[95].  Soave Cet al. Repositioning an old antialcoholism drug: disulfiram as a selective, effective and economical 

anticancer agent. J Develop Drugs. 2016;5:e147.  

[96]. Sreelakshmy Vet al. Green synthesis of silver nanoparticles from glycyrrhizaglabra root extract for the 

treatment of gastric ulcer. J Develop Drugs. 2016;5:152  

[97]. Reure J, et al. Her2 Positive Metastatic Breast Cancer Patient without Any Sign of Recurrence 5 years after 

Cessation of Trastuzumab: A Case Report ClinPharmacolBiopharm. 2015;4:136. 

[98].  Morin C, et al. Late Onset Infections after Surgical Treatment of Spinal Deformities in Children. J Spine. 

2015;4:262.  

[99]. Bhat IH, et al. Clinical Profile and Outcome in Distal Gastrointestinal Tract Obstruction in Neonates with 

Special Emphasis on Role of Colostomy and its Complications. Anat Physiol. 2016;6:222.  

[100]. Abbas A. Screening and Prevention of Transmission of HIV-1 in Neonates Born to Mothers with HIV. Int J 

Pub Health Safe. 2016; 1:103.  

[101].  Saito M, et al. High Dose Octreotide for the Treatment of Chylothorax in Three Neonates. J Neonatal Biol. 

2016;5:218.  

[102]. Ogbalu OK, et al. A New Trend of Omphalitis Complicated with Myiasis in Neonates of the Niger Delta, 

Nigeria. Epidemiology Sunnyvale. 2016;6:231. 62. Kurt A, et al. Exposure to Environmental Tobacco 

Smoke during Pregnancy Restrain the Antioxidant Response of their Neonates. J Neonatal Biol. 

2016;5:210. 

[103].  Kondo M.NPC-11 Phase III Trial Concerning Apnea of Prematurity in Japanese Neonates: A Study of 

Safety, Efficacy and Pharmacokinetics. Pharm Anal Acta. 2016;7:458.  

[104].  Garcia AJ and Smith JM Bile Duct Brushings in a Jaundiced Woman. 2015. 

[105].  Alvarez AM, et al. Non-communicating Mucinous Biliary Cystadenoma as a Rare Cause of Jaundice. J 

CytolHistol. 2015; 6:369. 66. Morin C, et al. Late Onset Infections after Surgical Treatment of Spinal 

Deformities in Children. J Spine. 2015; 4:262.  

[106].  Lopes CM. Therapeutics delivery: innovations technology approaches. Lopes, Drug Des. 2014;3:e123. 

[107].  Chow SC. On assessment of analytical similarity in biosimilar studies. Drug Des. 2014;3:e124. 

[108].  Lu Qet al. On two-stage adaptive seamless design with count data from different study durations under 

weibull distribution. Drug Des. 2014;3:114.  

[109]. Sherkhane AS and Gomase VS. Identification of binding affinity of tap peptides for development of 

fragment based vaccine from long neurotoxin 2 [N. naja]. Drug Des. 2014;3:115.  

[110].  Toshihiko T. Multifunctionality of drug’s pharmacophores within an organism. Drug Des. 2014;3:116.  

[111]. Bielecka AM and Obuchowicz E. Chronic physiological hypoxia and high glucoseconcentration promote 

resistance of t98g glioblastoma cell line to temozolomide. Drug Des. 2014;3:117.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 665 

www.ijarsct.co.in 

Impact Factor: 6.252 

[112]. Stoicescu M and Bungau S. Contraceptive pills consumption risk factor of the breast cancer original case 

report. Drug Des. 2014;3:118.  

[113]. Lopes CM and Soares C. Transdermal drug delivery systems activated by physical stimuli: techniques and 

applications. Drug Des. 2015;4:e129.  

[114]. El-Bastawissy EA and Elhasab MA. Molecular docking and molecular dynamic simulation: insight into the 

difference in binding of hcv ns3/4a macrocclic inhibitors to genotypes 1b and 4a. Drug Des. 2015;4:124. 

[115]. Fang J. Reliability of machine learning based algorithms for designing protein drugs with enhanced 

stability. Drug Des. 2015;4:e130 

[116]. Tutar L etal.Structure Based Drug Design for Heat Shock Proteins. Drug Des2016;5:e130.  

[117]. Ceron-Carrasco JPet al. Application of computational drug discovery techniques for designing new drugs 

against zika virus. Drug Des. 2016;5:e131.  

[118]. Gopi Set al. Effective drug delivery system of biopolymers based on nanomaterials and hydrogels -a 

review. Drug Des. 2016;5:129.  

[119]. Ogikubo Y and AkitsuT. Enhancing medical or biological functions of laccase by cyanide-bridged cu(ii)-

fe(iii) bimetallic complexes madiators. Drug Des. 2016;5:130.  

[120]. KahouliIet al. Characterization of L. reuteriNCIMB 701359 probiotic features for potential use as a 

colorectal  

[121]. cancerbiotherapeutic by identifying fatty acid profile and anti-proliferative action against colorectal cancer 

cells. Drug Des. 2016;5:131.  

[122].  Chow SC and Song F. Reproducible clinical research. Drug Des. 2016;5:132.  

[123]. Damodar Ret al. Formulation and evaluation of fast dissolving tablets of diclofenac sodium by novel hole 

technology. J Mol Pharm Org Process Res. 2014;2:116.  

[124]. Yuh-JennWuet al. Evaluating the relative cost of a targeted design versus an untargeted design for 

randomized clinical trials. Drug Des. 2015;4:12 

[125]. BuleMHet al. Synthesis and in-vivo pharmacological evaluation of some novel 4(3h)-quinazolinone 

derivatives as potential anti-malarial agents. Drug Des. 2015;4:121 

[126].  Soave Cet al. Repositioning an old antialcoholism drug: disulfiram as a selective, effective and economical 

anticancer agent. J Develop Drugs. 2016;5:e147.  

[127]. Sreelakshmy Vet al. Green synthesis of silver nanoparticles from glycyrrhizaglabra root extract for the 

treatment of gastric ulcer. J Develop Drugs. 2016;5:152  

[128]. Reure J, et al. Her2 Positive Metastatic Breast Cancer Patient without Any Sign of Recurrence 5 years after 

Cessation of Trastuzumab: A Case Report ClinPharmacolBiopharm. 2015;4:136. 

[129].  Morin C, et al. Late Onset Infections after Surgical Treatment of Spinal Deformities in Children. J Spine. 

2015;4:262. 

[130]. Bhat IH, et al. Clinical Profile and Outcome in Distal Gastrointestinal Tract Obstruction in Neonates with 

Special Emphasis on Role of Colostomy and its Complications. Anat Physiol. 2016;6:222. 


