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ABSTRACT: 

Dissolvability, characterized as the peculiarity of solute 

disintegration in a dissolvable to deliver a homogeneous framework, is 

quite possibly the main boundary to think about while endeavouring to 

accomplish the ideal centralization of medication in foundational 

dissemination to accomplish the ideal (expected) pharmacological 

response. Low watery dissolvability is a central point of contention 

that emerges during the definition production of novel synthetic 

substances as well as all through the conventional advancement 

process. Over 40% of the NCEs (new substance elements) produced in 

the drug area are basically insoluble in water, as indicated by industry 

measurements. For definition researchers, dissolvability is a critical 

obstruction to survive. Any prescription that will be assimilated 

should be available in arrangement at the site of retention. Physical 

and substance alterations of medications, as well as different 

strategies, for example, molecule size decrease, precious stone 

designing, salt arrangement, strong scattering, surfactant use, 

complexation, and different procedures are completely used to work on 

the dissolvability of ineffectively solvent medications. Physical and 

synthetic adjustments of medications are among the procedures used 

to work on the dissolvability of ineffectively solvent medications. 

Choosing the most suitable methodology for expanding dissolvability 

depends on the medication's properties, assimilation area, and the 

highlights of the measurements structure that is required.' 
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INTRODUCTION: 

As characterized by the American Chemical Society, dissolvability is the 

capacity of a strong, fluid, or vaporous synthetic substance known as the solute to 

disintegrate in a similarly strong, fluid, or vaporous dissolvable to deliver a 

homogenous arrangement of the solute in the dissolvable. With regards to 
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dissolvability, the dissolvable utilized, as well as the temperature and tension, are 

exceptionally significant variables to consider. How much a substance is dissolvable 

in a specific dissolvable is evaluated as the immersion fixation, which is the focus at 

which adding extra solute doesn't expand the centralization of the solute in the 

arrangement [1]. 

Either a solitary substance or a blend of two fluids It is additionally 

conceivable to discuss strong arrangement, but this is more uncommon than talking 

about arrangement in a gas. It is feasible to have an expansive scope of 

dissolvability, going from interminably solvent (absolutely miscible) substances like 

ethanol in water to pitifully dissolvable substances like silver chloride in water. 

"Insoluble" is frequently used to allude to synthetic substances that are pitifully or 

ineffectively dissolvable [2]. 

This demonstrates that dissolvability starts from the synchronous and 

clashing cycles of disintegration and stage joining, which are both happening 

simultaneously in a similar spot (e.g., precipitation of solids). Dissolvability 

harmony happens when the two cycles go on at a similar speed for a drawn out 

timeframe. [3] It is conceivable that balance dissolvability is outperformed, bringing 

about the development of a metastable supersaturated arrangement under 

particular conditions. 

It is significant not to botch dissolvability with the ability to disintegrate or 

condense a material, since these cycles might happen because of dissolving as well 

as because of a synthetic collaboration with the substance. The synthetic response 

that changes zinc into zinc chloride and hydrogen makes zinc become dissolvable in 

hydrochloric corrosive, though zinc chloride isn't solvent in hydrochloric corrosive. 

Dissolvability isn't reliant upon molecule size or other dynamic variables; given 

sufficient opportunity, even enormous particles will disintegrate in the long run. 

As indicated by the International Union of Pure and Applied Chemistry, 

dissolvability is characterized as the scientific organization of an immersed 

arrangement communicated as an extent of an assigned solute in an assigned 

dissolvable. Notwithstanding fixation and molality, dissolvability may likewise be 

communicated as a negligible portion of a mole or a mole proportion, among 

different units [5]. 

As a result of the far and wide utilization of dissolvability from an assortment 

of points of view, solvency has come to be expressed in an assortment of ways. When 

in doubt, fixation is expressed as a mass focus (g of solute per kg of dissolvable, g of 

solute in one hundred milliliters (100 ml) of dissolvable) or by different proportions 

of fixation, for example, molality, molarity division, or other practically identical 

proportions of fixation. The dissolvability of a solute in a dissolvable under the given 

conditions is characterized as the best balance amount of solute that might 

disintegrate per unit measure of dissolvable [6]. Since it is direct, this technique for 

communicating dissolvability has the advantage of being clear, however the 

disadvantage is that it could be exceptionally reliant upon the presence of different 

species in the dissolvable (e.g., the normal particle impact). 

With regards to immersed arrangements of ionic substances with restricted 

dissolvability, solvency constants are once in a while used to describe them. It is an 

illustration of an interaction in balance. It addresses the balance between the 

disintegrated particles from the salt and the undissolved salt in the arrangement. 

The mathematical worth of the dissolvability consistent would be impacted by 

temperature similarly that other balance constants are. The worth of this consistent 

is to a great extent unaffected by the presence of different species in the dissolvable, 

besides in interesting conditions. 
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The Flory-Huggins arrangement hypothesis is a hypothetical model for 

understanding the dissolvability of polymers that was created during the 1960s. The 

Hansen Solubility Parameters and the Hildebrand Solubility Parameters are two 

observational methodologies for anticipating dissolvability that have been created 

consistently. Dissolvability may likewise be anticipated from other actual constants, 

for example, the enthalpy of combination, which can be found in the writing. 

It is estimated by the logarithm of the segment coefficient (Log P), which is 

the distinction between the dissolvability of a particle in a hydrophobic and 

hydrophilic dissolvable (octanol) (water). The logarithm of these two qualities 

permits mixtures to be requested as far as hydrophilicity utilizing the logarithm of 

these two qualities (or hydrophobicity). 

The classification of gastrointestinal penetrability depends on a correlation 

with an intravenous organization of a substance. These contemplations are basic 

since oral prescriptions represent 85% of the most frequently recommended drugs in 

the United States and Europe. 

 

IMPORTANCE OF SOLUBILITY:  

Because of its straightforwardness of association, high figuring out 

consistence, cost-reasonability, nonattendance of sterility limitations, and 

opportunity in the development of estimations structures, oral ingestion is the most 

profitable and by and large used technique for prescription transport. As a result, 

various traditional solution firms will undoubtedly offer bioequivalent oral 

prescription things [10], which is beneficial to patients. The low bioavailability of 

oral estimations structures, on the other hand, presents a basic difficulty in the 

arrangement of oral portion structures. There are different characteristics that sway 

oral bioavailability. These limits consolidate water dissolvability, drug vulnerability, 

breaking down rate, first-pass assimilation, presystemic absorption, and repugnance 

for efflux instruments, among others. It has been shown that lamentable 

dissolvability and low vulnerability are the most generally perceived reasons of low 

oral bioavailability in individuals. 

Notwithstanding oral measurements structures, dissolvability is significant 

in other dose structures, for example, parenteral definitions [11]. [12] One of the 

main standards to consider while endeavouring to arrive at the ideal centralization 

of a prescription in foundational dissemination to produce the expected 

pharmacological response. Ineffectively water dissolvable prescriptions might 

require the organization of enormous measurements to accomplish restorative 

plasma fixations after oral conveyance. Low watery dissolvability is the most widely 

recognized trouble looked during the definition advancement of novel synthetic 

substances as well as conventional medication improvement, as indicated by the 

FDA. For a medication to be assimilated, it should initially be available as a watery 

arrangement at the ingestion site. With regards to fluid therapeutic definitions, 

water is the favored dissolvable. Most of the prescriptions are either somewhat 

acidic or pitifully fundamental, and their dissolvability in water is low. 

Over 40% of the NCEs (new substance elements) produced in the drug area 

are basically insoluble in water, as indicated by industry measurements. These 

pitifully water-dissolvable prescriptions, alongside languid medication assimilation, 

bring about inadequate and variable bioavailability, as well as gastrointestinal 

mucosal poison levels. Dissolvability is the main rate restricting standard for orally 

given prescriptions with regards to accomplishing the suitable fixation in 

foundational dissemination for pharmacological reaction. It is a significant trouble 

for definition researchers to manage the issue of dissolvability. 
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It is as yet one of the most troublesome parts of the medication advancement 

process, especially with regards to oral medication conveyance frameworks, to 

upgrade drug dissolvability and subsequently increment its oral bioavailability. 

With regards to expanding the dissolvability of pitifully water-solvent drugs, there 

are a plenty of ways available and reported in the writing. A few variables are 

considered while choosing methodology, including the characteristics of the 

medication viable, the idea of the excipients to be utilized, and the idea of the 

arranged measurements structure. 

Unfortunate dissolvability and low disintegration pace of pitifully water 

solvent prescriptions in watery gastrointestinal liquids might bring about restricted 

bioavailability of the drugs being referred to. Expansions in the dissolvability and 

dissolving pace of the medication in gastrointestinal liquids, especially for class II 

(low solvency and high penetrability) accumulates, as indicated by the BCS, may 

work on the bioavailability of the medication. The rate restricting advance for BCS 

class II prescriptions is drug discharge from the measurements structure and 

dissolvability in the stomach liquid, not assimilation, and consequently expanding 

solvency in the gastric liquid improves the bioavailability of BCS class II drugs [10, 

13, 14, 15]. 

Compounds with low dissolvability have various troublesome impacts, 

including unfortunate assimilation and bioavailability, insufficient solvency for IV 

measurements, improvement gives that increment the advancement cost and time, 

and burden moved to the patient (successive high-portion conveyance) [11]. 

 

TECHNIQUES FOR SOLUBILITY ENHANCEMENT:  

Actual adjustment techniques, synthetic alteration procedures of the 

restorative fixing, and different methodologies are a wide range of dissolvability 

improvement systems that might be utilized. 

Physical Modifications: 

Particle size decline methodology, for instance, micronization and 

nanosuspension, valuable stone inclination change techniques like polymorphs, 

indistinguishable construction, and cocrystallization, drug dissipating in carriers 

like eutectic blends, solid scatterings, solid courses of action, and cryogenic 

techniques are occurrences of state of the art procedures. 

Chemical Modifications: 

Changes in pH, the utilization of a cushion, derivatization, complexation, and 

the production of salts are conceivable. 

Strategies that are excluded here. The utilization of adjuvants like surfactants, 

solubilizers, cosolvency, hydrotrophy, and new excipients in the supercritical liquid 

interaction are completely talked about. 

Particle Size Reduction:  

Dissolvability of a medication is frequently intrinsically attached to the size of 

its molecule; as a molecule develops more modest, the surface region to volume 

proportion rises. Since to the expanded surface region, there is more contact with 

the dissolvable, which brings about an expansion in dissolvability. 

Comminution and splash drying are instances of traditional procedures of molecule 

size decrease that rely upon mechanical pressure to disaggregate the dynamic part 

into more modest particles. Because of molecule size decrease, a productive, 

repeatable, and financially savvy technique for it is presently accessible to 

increment dissolvability. While the mechanical powers intrinsic to comminution, like 

processing and crushing, may be advantageous, they can likewise cause enormous 

degrees of actual weight on the restorative item, which can prompt disintegration. 
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While working with thermosensitive or temperamental dynamic synthetic 

substances, the warm pressure that could happen during comminution and shower 

drying is something to be worried about also. It is conceivable that run of the mill 

procedures for all intents and purposes insoluble prescriptions won't be successful in 

that frame of mind to the level looked for. 

Micronization is one more interaction that is much of the time used to 

diminish the molecule size of a substance. Micronization upgrades the dissolving 

pace of prescriptions by expanding their surface region; in any case, it doesn't build 

the dissolvability of drugs in balance. Diminished molecule size of these 

prescriptions, which brings about an expansion in surface region, works on the speed 

at which they disintegrate in the body. Micronization of medications is accomplished 

by the usage of handling processes, for instance, stream industrial facilities, rotor 

stator colloid plants, and so forth, and so on as of late communicated, micronization 

isn't appropriate for solutions with a high estimations number since it doesn't 

change the inundation dissolvability of the prescription [15]. 

The prescriptions griseofulvin, progesterone, spironolactone diosmin, and 

fenofibrate were totally presented to these philosophy. Micronization extended the 

stomach related absorption of every prescription, and along these lines, the 

bioavailability and supportive reasonability of every medicine were extended. In 

excess of a ten times (1.3 percent to 20 percent) increase in breaking down of 

micronized fenofibrate was seen in biorelevant medium following 30 minutes of 

agonizing [16, 17]. 

 

SOLID DISPERSION: 

The possibility of solid scatterings was first presented by Sekiguchi and Obi 

during the 1960s, when they researched the turn of events and dissolving execution 

of eutectic melts of a sulfonamide solution and a water-dissolvable carrier [18]. 

Drugs in estimations designs could benefit serious areas of strength for from, which 

are a valuable medication approach for overhauling the dissolvability, absorption, 

and supportive reasonability of prescriptions. The saying "solid dissipating" 

insinuates a lot serious areas of strength for of that are contained somewhere near 

two separate parts, which are conventionally a hydrophilic structure and a 

hydrophobic medication. Water-dissolvable hydrophilic carriers for solid scatterings 

consolidate polyvinylpyrrolidone (Povidone, PVP), polyethylene glycols (PEGs), and 

PlasdoneS630 (Povidone, PVP) among others. A combination of surfactants, 

including Tween-80, docusate sodium, Myrj-52, Pluronic-F68, and sodium lauryl 

sulfate (SLS), are used in the meaning areas of strength for of courses of action. 

Solid dissipating of celecoxib, halofantrine, and ritonavir could extend their 

dissolvability by including appropriate hydrophilic carriers, for instance, celecoxib 

with povidone (PVP) and ritonavir with gelucire, into the definition. Various 

philosophies for preparing solid scatterings of not entirely set in stone to 

additionally foster their water dissolvability are depicted comprehensively here [19]. 

Hot-Melt Method (Fusion Method): 

The straightforwardness and economy of this immediate dissolving 

methodology are the two most critical advantages. Sekiguchi and Obi were quick to 

recommend the liquefying or intertwining methodology for producing quick delivery 

strong scattering measurements structures, which was additionally refined. The 

actual blend of a prescription and a water-dissolvable transporter is warmed 

straightforwardly until the two melts together in this methodology. From that point 

forward, the liquefied liquid is quickly cooled and solidified in an ice shower while 

being enthusiastically blended. The subsequent strong mass is next squashed, 
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pummeled, and sieved, after which it very well might be compacted into tablets with 

the utilization of tableting specialists, which are utilized to make the tablets. The 

organization of a parallel framework, that is to say, the decision of transporter and 

the weight part of the prescription in the framework, decides the dissolving point of 

the framework [20]. For the hot-dissolve way to deal with produce strong 

scatterings, it is fundamental for the medication and the transporter to be miscible 

in the liquid state prior to combining the two as one. Temperature dependability of 

both the prescription and the transporter [21, 22] is another significant need. 

Solvent Evaporation Method: 

Among the first to do so was Tachibana and Nakamura [23], who solidified 

the breaking down of the solution with the carrier in a run of the mill dissolvable, 

followed by the extraction of the dissolvable under vacuum to deliver serious areas of 

strength for a. The experts had the choice to make serious areas of strength for an of 

the extraordinarily lipophilic - carotene in the incredibly water dissolvable carrier 

povidone as a result of this divulgence. A tremendous number of experts used the 

dissolvable dissemination method for managing serious areas of strength for 

research of meloxicam, naproxen, and nimesulide. Considering these results, it 

seems, by all accounts, to be that the recently referenced approach may be used to 

effectively improve and adjust solid scatterings of pathetically water dissolvable 

solutions [15, 17]. 

It is fundamental for observe that because of the low temperature expected 

for the dissemination of regular solvents, warm defilement of medications or carriers 

may be done whatever it takes not to use the dissolvable disappearing methodology. 

The bothers of this procedure, on the other hand, are the more noteworthy cost of 

course of action, the difficulty in thoroughly dispensing with the regular dissolvable 

(as indicated by an authoritative perspective), the opportunity of an adversarial 

effect of the to the extent that anybody knows inconsequential proportion of the 

dissolvable on the manufactured trustworthiness of the prescription, the usage of a 

run of the mill capricious dissolvable, and the difficulty in reproducing valuable 

stone plans [24]. 

Hot-Melt Extrusion: 

Hot-disintegrate ejection is fundamentally comparable to the mix procedure, 

with the exceptional case that the extruder causes unprecedented mixing of the 

parts. The miscibility of the solution and the structure, much in every way that 

really matters, in the praiseworthy blend philosophy, could give a difficulty here. 

The presence of tremendous shear powers in the extruder, which achieves a high 

neighborhood temperature in the extruder, is an issue for heat sensitive materials. 

Nevertheless, when appeared differently in relation to the conventional blend 

process, this development gives the decision of persevering creation, which makes it 

suitable for tremendous extension manufacturing exercises. Additionally, the thing 

is less challenging to manage since the sort of the thing at the exit of the extruder 

may be acclimated to oblige the accompanying taking care of stage without the 

prerequisite for pulverizing [20]. 

Supercritical Fluid (SCF):  

Process Particle size decrease utilizing supercritical liquid (SCF) procedures 

is another progressive nanosizing and solubilisation technique whose utilization has 

filled as of late because of the headway of SCF innovation. At the point when the 

temperature and tension of a liquid are higher than the basic temperature (Tc) and 

the basic strain (Tp), the liquid might accept the attributes of both a fluid and a gas, 

which is alluded to as supercritical liquids. SCFs are incredibly compressible at close 

basic temperatures, empowering even little changes in strain to fundamentally 
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affect the thickness and mass vehicle properties of the liquid, which are significant 

variables in deciding its dissolvable power. In specific cases, when the medication 

particles have been solubilized in the SCF (frequently carbon dioxide), they might be 

recrystallized at a lot more modest molecule sizes. As a result of the adaptability 

and precision given by SCF procedures, it is feasible to micronize medication 

particles inside close scopes of molecule size, and in specific cases to submicron sizes. 

Nanoparticulate suspensions of particles 5-2,000 nm in distance across have been 

made using current SCF methodology, which have exhibited their capacity to do 

accordingly. Nektar Therapeutics and Lavipharm are two medication associations 

that address significant expert in particle planning through the usage of SCF 

progressions for atom size diminishing and dissolvability development. 

Unequivocally to address individual pieces of these inadequacies, a couple of 

methodologies for SCF taking care of have been made, consolidating precipitation 

with compacted antisolvent process (PCA), course of action overhauled dissipating 

by SCF (SEDS), supercritical antisolvent processes (SAS), speedy advancement of 

supercritical game plans (RESS), gas antisolvent recrystallization (GAS), and 

shower supercritical extraction structure (ASES) [26]. 

 

CRYOGENIC TECHNIQUES: 

Using cryogenic strategies, experts have had the choice to extend the 

dissolving speed of medications by conveying nanostructured indistinguishable 

prescription particles with a genuine degree of porosity while working at frigid 

temperatures. It is attainable to perceive different sorts of cryogenic advancements 

considering the kind of implantation contraption used (hairlike imbuement, 

rotational mixture, pneumatic implantation, and ultrasonic implantation), the 

region of the spout (above or under liquid level), and the manufactured association of 

the cryogenic liquid (hydrofluoroalkanes, N2, Ar, O2, and regular solvents). After 

cryogenic taking care of, dry powder may be conveyed using a combination of drying 

philosophy, for instance, sprinkle freeze drying, ecological freeze drying, vacuum 

freeze drying, and lyophilisation [27, 28]. Sprinkle freeze drying is the most 

generally perceived drying process used after cryogenic taking care of. 

Spray Freezing onto Cryogenic Fluids:  

Cryogenic fluid shower freezing was made by Briggs and Maxvell, and today 

is as yet being utilized. A fluorocarbon refrigerant was warmed to a percolating 

temperature and mixed to atomize the prescription and the carrier (mannitol, 

maltose, lactose, inositol, or dextran) before the medicine was atomized over the 

surface. The usage of a sonication test in the mixing refrigerant could help with 

chipping away at the dissipating of the watery course of action [29]. 

Spray Freezing into Cryogenic Liquids (SFL):  

With the help of SFL particle planning development, it was achievable to 

make indistinguishable nanostructured aggregates of solution powder with a 

tremendous surface district and wonderful wettability. Since it consolidates brief 

direct liquid impingement between the automatized feed course of action and the 

cryogenic liquid, it is prepared for conveying strong atomization into microdroplets 

and, along these lines, a lot speedier freezing rates. Micronized powders are 

conveyed by lyophilizing frozen particles to make dry, free-streaming micronized 

powders. [30] 

Spray Freezing into Vapor over Liquid (SFV/L): 

Cryogenic fluid exhaust are used to freeze drug courses of action, which 

achieves little prescription particles with a high wettability. Yet again the 

dissolvable is then dispensed with and the prescription course of action is frozen. 
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Before they come into contact with the cryogenic liquid during SFV/L, the atomized 

drops as often as possible begin to freeze while still in the smoke stage. As a result of 

the way that the dissolvable freezes, the prescription becomes supersaturated in the 

defrosted district of the atomized drop, thinking about the nucleation and 

improvement of infinitesimal medicine particles [31]. 

Ultra-Rapid Freezing (URF): 

Incredibly quick freezing (URF) is an extraordinary cryogenic technique that, 

by utilizing strong cryogenic synthetic substances, may deliver nanostructured drug 

particles with fundamentally expanded surface region and the suitable surface 

shape. The utilization of a medication answer for the strong surface of a cryogenic 

substrate causes quick freezing, and the ensuing lyophilization (to eliminate the 

dissolvable) brings about the development of micronized drug powder with expanded 

dissolvability. 

 
Figure 1: Representations of hydrophobic cavity and hydrophilic outer surface of 

cyclodextrin 

At the point when drug parts are frozen at exceptionally high rates, they can't 

separate into stages and take shape, bringing about firmly pressed, indistinct 

medication transporter strong scatterings and strong arrangements [33]. 

 

SOLUTION OF MICELLES: 

The usage of surfactants to extend the deteriorate execution of insufficiently 

dissolvable restorative things is, without question, the most fundamental, principal, 

and most settled approach of additional creating breaking down execution. Exactly 

when used in watery media, surfactants help to cut down surface tension and 

advance the dissolvability of lipophilic solutions. They are furthermore used in the 

change of prescription suspensions. Microparticles (micelles) are outlined when the 

centralization of surfactants outflanks their fundamental micelle obsession (CMC), 

which is conventionally in the extent of 0.05-0.10 percent for most surfactants. The 

microparticles ensnare the medications inside them. This is insinuated as 

micellization, and it is as often as possible associated with a development in the 

dissolvability of insufficiently dissolvable solutions. As well as chipping away at the 

wetting of solids, surfactants have been shown to accelerate the speed at which 

solids disintegrate into additional unobtrusive particles [34]. Polysorbates, 

polyoxyethylated castor oil, polyoxyethylated glycerides, lauroylmacroglycerides, 

and mono-and di-unsaturated fat esters of low sub-nuclear weight polyethylene 

glycols are occurrences of nonionic surfactants that are a significant part of the time 
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used in cleaning things. Furthermore as often as possible utilized in the medication 

business, surfactants help to adjust microemulsions and suspensions in which 

medications are deteriorated [35, 36, 37]. Occurrences of pathetically dissolvable 

substances that are treated by Micellar solubilization consolidate antidiabetic 

solutions, for instance, gliclazide, glyburide, glimepiride, glipizide, repaglinide 

(repaglinide), pioglitazone (rosiglitazone), and rosiglitazone. 

 

CONCLUSION:  

The rate-choosing stage in the oral absorption of pathetically water-

dissolvable solutions is the deterioration of the prescription, and dissolvability is the 

important fundamental for the ingestion of the medicine from the gastrointestinal 

package. Extended dissolvability of medications may be achieved by using any of the 

philosophies represented above, either autonomously or in mix. To achieve the 

places of a respectable definition like strong oral bioavailability, decreased repeat of 

piece, and chipped away at understanding consistence while furthermore keeping an 

unobtrusive cost of collecting, it is fundamental to make the ideal choice in 

dissolvability improvement approach. It is essential to consider drug ascribes, for 

instance, dissolvability, manufactured nature, condensing point, absorption site, 

genuine nature, pharmacokinetic direct, and so forth, as well as estimations 

structure requirements like tablet or compartment definition, strength, brief, or 

changed release, and so on, as well as authoritative necessities, for instance, most 

outrageous everyday piece of any excipients and furthermore drug, upheld 

excipients, sagacious accuracy, and so on. 

 

REFERENCES: 

[1]. L. Lachman, H. Lieberman, and J. L. Kanig, The Theory And Practise of 

Industrial Pharmacy, Lea &Febiger, 3rd edition, 1986.  

[2]. M. Clugston and R. Fleming, Advanced Chemistry, Oxford Publishing, 

Oxford, UK, 1st edition, 2000.  

[3]. P. B. Myrdal and S. H. Yalkowsky, ―Solubilization of drugs in aqueous 

media,‖ in Encyclopedia of Pharmaceutical Technology, J. Swarbrick, Ed., p. 

3311, Informa Health Care, New York, NY, USA, , 3rd edition, 2007.  

[4]. A. Martin, Solubility and Distribution Phenomena, Physical Pharmacy and 

Pharmaceutical Sciences, Lippincott Williams and Wilkins, 6th edition, 2011.  

[5]. ―IUPAC gold book,‖ http://goldbook.iupac.org/S05740.html 

[6]. M. Aulton, ―Dissolution and solubility,‖ in Pharmaceutics: The Science of 

Dosage form Design, M. E. Aulton, Ed., p. 15, Churchill Livingstone, 2nd 

edition, 2002.  

[7]. The United States Pharmacopeia, USP 30-NF 25, 2007.  

[8]. British Pharmacopoeia, 2009.  

[9]. G. L. Amidon, H. Lennernas, V. P. Shah, and J. R. Crison, ―A ¨ theoretical 

basis for a biopharmaceutic drug classification: the correlation of in vitro drug 

product dissolution and in vivo bioavailability,‖ Pharmaceutical Research, 

vol. 12, no. 3, pp. 413–420, 1995.  

[10]. S. R. K. Yellela, ―Pharmaceutical technologies for enhancing oral 

bioavailability of poorly soluble drugs,‖ Journal of Bioequivalence & 

Bioavailability, vol. 2, no. 2, pp. 28–36, 2010.  

[11]. K. H. Edward and D. Li, ―Solubility,‖ in Drug Like Properties: Concept, 

Structure, Design and Methods, from ADME to Toxicity Optimization, p. 56, 

Elsevier, 2008.  



IJAAR    Vol.9 No.4   ISSN – 2347-7075 
 

Mrs. Amrit Kumar Patel & Dr. Ashok Kabri  

                             788 

[12]. V. R. Vemula, V. Lagishetty, and S. Lingala, ―Solubility enhancement 

techniques,‖ International Journal of Pharmaceutical Sciences Review and 

Research, vol. 5, no. 1, pp. 41–51, 2010.  

[13]. D. Sharma, M. Soni, S. Kumar, and G. D. Gupta, ―Solubility enhancement—

eminent role in poorly soluble drugs,‖ Research Journal of Pharmacy and 

Technology, vol. 2, no. 2, pp. 220–224, 2009.  

[14]. A. Kumar, S. K. Sahoo, K. Padhee, P. S. Kochar, A. Sathapathy, and N. 

Pathak, ―Review on solubility enhancement techniques for hydrophobic 

drugs,‖ PharmacieGlobale, vol. 3, no. 3, pp. 001–007, 2011.  

[15]. N. Blagden, M. de Matas, P. T. Gavan, and P. York, ―Crystal engineering of 

active pharmaceutical ingredients to improve solubility and dissolution 

rates,‖ Advanced Drug Delivery Reviews, vol. 59, no. 7, pp. 617–630, 2007.  

[16]. M. Vogt, K. Kunath, and J. B. Dressman, ―Dissolution enhancement of 

fenofibrate by micronization, cogrinding and spray-drying: comparison with 

commercial preparations,‖ European Journal of Pharmaceutics and 

Biopharmaceutics, vol. 68, no. 2, pp. 283–288, 2008.  

[17]. J. C. Chaumeil, ―Micronization: a method of improving the bioavailability of 

poorly soluble drugs,‖ Methods and Findings in Experimental and Clinical 

Pharmacology, vol. 20, no. 3, pp. 211–215, 1998.  

[18]. K. Sekiguchi and N. Obi, ―Studies on absorption of eutectic mixtures. I.A. 

comparison of the behaviour of eutectic mixtures of sulphathiazole and that of 

ordinary sulphathiazole in man,‖ Chemical and Pharmaceutical Bulletin, vol. 

9, pp. 866– 872, 1961.  

[19]. P. Gupta, V. K. Kakumanu, and A. K. Bansal, ―Stability and solubility of 

celecoxib-PVP amorphous dispersions: a molecular perspective,‖ 

Pharmaceutical Research, vol. 21, no. 10, pp. 1762–1769, 2004.  

[20]. A. M. Abdul-Fattah and H. N. Bhargava, ―Preparation and in vitro evaluation 

of solid dispersions of halofantrine,‖ International Journal of Pharmaceutics, 

vol. 235, no. 1-2, pp. 17–33, 2002. 

[21]. S. Sinha, M. Ali, S. Baboota, A. Ahuja, A. Kumar, and J. Ali, ―Solid dispersion 

as an approach for bioavailability enhancement of poorly water-soluble drug 

ritonavir,‖ AAPS PharmSciTech, vol. 11, no. 2, pp. 518–527, 2010.  

[22]. W. L. Chiou and S. Riegelman, ―Pharmaceutical applications of solid 

dispersion systems,‖ Journal of Pharmaceutical Sciences, vol. 60, no. 9, pp. 

1281–1302, 1971.  

[23]. T. Tachibana and A. Nakamura, ―A methode for preparing an aqueous 

colloidal dispersion of organic materials by using water-soluble polymers: 

dispersion of β-carotene by polyvinylpyrrolidone,‖ Colloid and Polymer 

Science, vol. 203, no. 2, pp. 130–133, 1965.  

[24]. ―Nanosuspension drug delivery technology and application— nanotech—

express pharma pulse.htm,‖ http://www.expresspharmapulse.com/.  

[25]. R. H. Muller, C. Jacobs, and O. Kayer, ―Nanosuspensions for the formulation 

of poorly soluble drugs,‖ in Pharmaceutical Emulsion and Suspension, F. 

Nielloud and G Marti-Mestres, Eds., pp. 383–407, Marcel Dekker, New York, 

NY, USA, 2000.  

[26]. R. A. Nash, ―Suspensions,‖ in Encyclopedia of Pharmaceutical Technology, J. 

Swarbrick and J. C. Boylan, Eds., vol. 3, pp. 2045–3032, Marcel Dekker, New 

York, NY, USA, 2nd edition, 2002.  

[27]. K. P. R. Chowdary and B. L. R. Madhavi, ―Novel drug delivery technologies 

for insoluble drugs,‖ Indian Drugs, vol. 42, no. 9, pp. 557–564, 2005.  



IJAAR    Vol.9 No.4   ISSN – 2347-7075 
 

Mrs. Amrit Kumar Patel & Dr. Ashok Kabri  

                             789 

[28]. V. B. Patravale, A. A. Date, and R. M. Kulkarni, ―Nanosuspensions: a 

promising drug delivery strategy,‖ Journal of Pharmacy and Pharmacology, 

vol. 56, no. 7, pp. 827–840, 2004.  

[29]. R. H. Muller, B. H. L. Bohm, and J. Grau, ―Nanosuspensions: a formulation 

approach for poorly soluble and poorly bioavailable drugs,‖ in Handbook of 

Pharmaceutical Controlled Release Technology, D. Wise, Ed., pp. 345–357, 

2000. 

[30]. E. Merisko-Liversidge, G. G. Liversidge, and E. R. Cooper, ―Nanosizing: a 

formulation approach for poorly-water-soluble compounds,‖ European Journal 

of Pharmaceutical Sciences, vol. 18, no. 2, pp. 113–120, 2003.  

[31]. G. G. Liversidge and P. Conzentino, ―Drug particle size reduction for 

decreasing gastric irritancy and enhancing absorption of naproxen in rats,‖ 

International Journal of Pharmaceutics, vol. 125, no. 2, pp. 309–313, 1995.  

[32]. C. M. Keck and R. H. Muller, ―Drug nanocrystals of poorly ¨ soluble drugs 

produced by high pressure homogenisation,‖ European Journal of 

Pharmaceutics and Biopharmaceutics, vol. 62, no. 1, pp. 3–16, 2006.  

[33]. P. Langguth, A. Hanafy, D. Frenzel et al., ―Nanosuspension formulations for 

low-soluble drugs: pharmacokinetic evaluation using spironolactone as model 

compound,‖ Drug Development and Industrial Pharmacy, vol. 31, no. 3, pp. 

319–329, 2005.  

[34]. C. Jacobs and R. H. Muller, ―Production and characterization ¨ of a 

budesonide nanosuspension for pulmonary administration,‖ Pharmaceutical 

Research, vol. 19, no. 2, pp. 189–194, 2002.  

[35]. J. Moschwitzer, G. Achleitner, H. Pomper, and R. H. M ¨ uller, ¨ 

―Development of an intravenously injectable chemically stable aqueous 

omeprazole formulation using nanosuspension technology,‖ European Journal 

of Pharmaceutics and Biopharmaceutics, vol. 58, no. 3, pp. 615–619, 2004.  

[36]. G. Sunkara and U. B. Kompella, ―Drug delivery applications of supercritical 

fluid technology,‖ Drug Delivery Technology, vol. 2, pp. 44–50, 2002. 

[37]. L. Manna, M. Banchero, D. Sola, A. Ferri, S. Ronchetti, and S. Sicardi, 

―Impregnation of PVP microparticles with ketoprofen in the presence of 

supercritical CO2,‖ Journal of Supercritical Fluids, vol. 42, no. 3, pp. 378–384, 

2007.  

[38]. H. Leuenberger, ―Spray freeze-drying—the process of choice for low water 

soluble drugs?‖ Journal of Nanoparticle Research, vol. 4, no. 1-2, pp. 111–119, 

2002 

[39]. M. Mumenthaler and H. Leuenberger, ―Atmospheric sprayfreeze drying: a 

suitable alternative in freeze-drying technology,‖ International Journal of 

Pharmaceutics, vol. 72, no. 2, pp. 97–110, 1991.  

[40]. R. Q. Williams, ―Process for production of nanoparticles and microparticles by 

spray freezing into liquid,‖ US Patent no. 20030041602, 2003. 

  

 


