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ABSTRACT 

Polymeric nanosystems are widely used today. Nanoparticles loaded matrix tablets are one of the novel hybrid drug 
delivery system can be used efficiently.  Suitable polymeric combination can be employed to produce effective controlled-
release systems for different drugs. Various natural and physico-chemical factors affect the biopharmaceutical properties 
of drugs. Matrix tablet act as a drug reservoir for sustain drug release. The dual system of nanoparticles loaded matrix 
tablets will be more promising formulation because of increased effective surface area of particles & better stability. 
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INTRODUCTION 
Currently, oral medications account for more than 65 percent of all marketed drugs. Because of its ease of 
administration, high patient compliance, non-sterile nature, cost-effectiveness, and flexibility of dose forms, 
the oral route of administration is the most expedient and extensively utilized for drug delivery. However, 
poor water-soluble drug bioavailability is a key issue. It is also unsuitable due to physicochemical and 
pharmacokinetic features that are undesired [1-2]. As a result, such medicines have low oral bioavailability, 
which leads to considerable variability and poor control of plasma levels and therapeutic effects [2]. One of 
the greatest contemporary issues facing the pharmaceutical business is low aqueous solubility [1]. The rate 
limiting criteria for oral absorption include the drug's solubility, dissolution, and permeability [1]. The 
problem is exacerbated by the vast number of active pharmacological components that emerge from the 
drug discovery process [2]. The oral bioavailability of a medicine is affected by a variety of physicochemical 
and physiological characteristics [3]. Medication size reduction improves oral bioavailability by increasing 
the effective surface area of the drug, which increases its solubility and dissolving rate [3-5]. Dissolution is 
the transformation of a solid substance into a liquid [2-3]. The rate limiting criteria for oral absorption 
include the drug's solubility, dissolution, and permeability [6]. According to the Noyes and Whitney 
equation and the Ostwald-Freundlich equation, as the effective surface area of a medication increases, it 
becomes more accessible to the dissolution media, which promotes its aqueous solubility, resulting in good 
bioavailability [7]. The poor water solubility and dissolution of oral dosage forms presents a barrier in their 
design [7]. Solubility, stability, temperature, humidity, compatibility, mixing speed, mixing time, and other 
process and formulation factors are all important for optimal drug formulation [7-8]. It has become 
necessary to develop techniques to increase the water solubility and dissolution rate of such medicines [8]. 
Manipulation of drug properties is a more capable strategy in pharmaceutical research than developing 
new drug molecules and dealing with the issues mentioned above [9-10]. The therapeutic efficiency is 
elicited by delivering the medicament at the right pace and quantity to its site of action [10].  
Physiologic availability or bioavailability is term used to describe this property of the dose form [11]. The 
pharmacologic response is precisely proportional to the drug's bioavailability for the majority of 
medications [11]. The rate and extent to which a medicine reaches the systemic circulation is known as 
bioavailability. There are two types of it. a) Absolute bioavailability: This is the comparison of a drug's 
bioavailability after non-intravenous delivery against the same drug's bioavailability after intravenous 
administration. b) Relative bioavailability: This is a comparison of the bioavailability of the test drug and 
the reference drug when administered via the same route [12-13]. The bioavailability of medications is 
influenced by a variety of pharmacological and physiological factors. In the development of drugs, 
nanotechnology plays a crucial role. It's an interdisciplinary scientific field that's still evolving. The delivery 
of conventional medications, recombinant proteins, vaccines, and nucleotides is a crucial technique [14]. 
Nanoformulations based on polymers are frequently employed today. Researchers have been drawn to 
these products because of their altered physical and chemical features [15]. By retaining the medication in 
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its preferred crystalline state, nanoparticles can overcome the problem of poor dissolving rate and 
impaired oral bioavailability, as well as reducing delivery difficulties [15-16]. The Nernst-Brunner diffusion 
layer model predicts that the solid particle's peripheral layer breaks up fast into an adjacent thin section of 
solvent [16]. Stable state mass transfer into the bulk solution occurs through that saturated film [16]. It has 
been established that an effective medication delivery system is one that achieves and maintains 
therapeutic drug plasma concentrations [4-5, 17-20].  
Why nanoformulations? 
Nanomedicines are a somewhat new however quickly creating science where materials in the nanoscale 
range are utilized to convey helpful active drugs in a controlled way. One of the promising strategies for 
producing nanosuspension of low water soluble medicinal compounds is nanoprecipitation [21]. The 
following are the basic requirements for a drug's nanosuspension formulation: a) a high log P value, b) a 
high melting point, and c) a high dose. Drugs with a log P value of 1 to 3 have good passive absorption across 
lipid membranes, while those with a log P value of greater than 3 or less than 1 usually have poor transport 
mechanisms [3]. Nanoparticles can be isolated from nanosuspensions using high-speed centrifugation and 
drying. Various nanonization techniques for hydrophobic medications have been utilised to control their 
solubility and bioavailability difficulties throughout the last 30 years [2-3]. Efforts are currently being 
undertaken to expand their use in site-specific targeted medication delivery [23]. One of the disadvantages 
of nanosizing a medicine is that it becomes amorphous. The change is caused by the stirrer's high speed as 
well as the heat generated throughout the process. Because the drug's mobility in the amorphous phase is 
higher than in the crystalline phase, nanocrystals are more stable in nanosuspension. The XRD analysis of 
freeze dried nanosuspension is critical for determining how the drug molecules' crystalline state has 
changed.  
Common problems with nanoformulations 
Ostwald ripening is a thermodynamically driven spontaneous process that results in particle aggregation. 
The system is continually attempting to reduce its overall energy consumption. The energetics of molecules 
on the surface of tiny particles is unfavourable. These molecules have a tendency to separate from the 
surface of small particles and dissolve in solution, according to Kelvin's equation. When all particles 
accomplish this, the number of free molecules in the solution rises (Supersaturation). On the surface of 
bigger particles, unbound molecules have a tendency to condense. As a result, all smaller particles contract 
while larger particles expand. Overall average size will eventually increase, a phenomenon known as 
Ostwald ripening. Ostwald ripening is directly related to increasing drug bulk solubility and increased 
interfacial tension. Also, due to Ostwald ripening, a shift in Gibbs free energy causes agglomeration or 
crystal development, resulting in thermodynamically unstable nanosuspension. 
Polymers used for nanosystems 
Steric stabilisation is achieved by adsorbing polymers onto the drug particle surface, whereas electrostatic 
stabilisation is achieved by adsorbing charged or ionic molecules [24]. The key thermodynamic driving 
factor for such adsorption on the particle surface is the molecular weight of the polymer [24]. The higher 
the molecule weight, the slower the adsorption rate [24]. Nano-systems are made up of a variety of 
synthetic and natural polymers. Because of their biocompatible elimination from the body, biodegradable 
polymers are preferable to alternative materials for application in drug delivery systems. They can be 
moulded into a number of forms and sizes for a range of uses. The polymer type, molecular weight, 
copolymer ratio, and desired degradation/ erosion effect of the nanoparticles are all factors to consider 
when choosing a polymer. Natural polymers are typically considered to be safe, cost-effective, water 
soluble, and biocompatible with both the human body and formulation components [25]. Denaturation or 
cross-linking is the most common methods for converting them to nanoparticles [25-26]. One of the 
methods of nanoparticle production by oppositely charged counter-ions against charged groups existing in 
the substance is electrostatic neutralization [25-27]. Gelatin, albumin, lecithin, alginate, dextran, chitosan, 
agarose, and other similar polymers are widely utilized in industry. Eudragit RL100 (acrylate copolymer) 
is insoluble at physiological pH values and has swelling capability, making it excellent for medication 
controlled release dispersions [25-29]. Polymeric suspensions based on Eudragit have been shown to be a 
viable carrier system for the intended ocular release of a variety of medicines [25-29]. Nanoparticles retain 
chemical characteristics better than synthetic polymers. Various polymers, such as Polystyrene, Poly (lactic 
acid), and others, are used to modify medication delivery. Surfactants (SLS, SDS, Tween 80, Poloxamer 188, 
etc.) are useful in nanosuspension for three reasons: (1) increasing drug wettability and penetrability; (2) 
preventing drug precipitation; and (3) increasing apparent solubility due to micelle formation. Micelle 
production occurs at concentrations higher than CMC. They have an internal core with accumulated 
hydrophobic regions and an exterior hydrophilic shell that acts as a balancing out interface. Non-polar 
particles are dissolved inside the micelle centre, while polar atoms are adsorbed on the micelle surface. 
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Methods employed to produce nanoparticles 
Nano size can be achieved by 'Bottom Up Technologies' (creation of smaller particles by precipitation at 
the molecular level) or 'Top Down Technologies' (fracturing larger particles into smaller particles). Media 
Milling, for example. For years, precipitation has been used to prepare submicron particles of weakly water 
soluble medicines. The medicine is usually dissolved in a solvent before being combined with miscible anti-
solvent containing surfactants. Rapid addition of a drug solution results in drug supersaturation, nuclei 
formation, and crystal development, resulting in ultrafine drug solids. For stable nanosuspension, a small 
particle size with a slow growth rate is required. Crystal growth is also influenced by temperature [30]. 
Nanoparticles are extremely effective: 

 To mediate the bio-distribution of active molecules 
 To improve drug loading  
 For drug targeting 
 For easy transport, release and exchanges with biological barriers 
 To increase the saturation solubility and dissolution velocity of drug 
 For incorporation in a solid matrix 

When it comes to incorporating nanoparticles into other forms, there are a variety of ways that can be used. 
Due to excellent patient compliance and flexibility in the production of dose forms, the oral route is the 
most suitable, affordable, and common method for drug delivery [1-3]. Aqueous solubility and oral 
bioavailability are low in many medicines [38-39]. 
Matrix tablets are useful for cost effective extended-release medication therapy. It is even distribution of 
actives through hydrophilic or hydrophobic polymers. It is a formulation for continuous drug delivery.  
Advantages of matrix tablets 

 Reduced drug dosing 
 Better patient compliance  
 Fewer systemic drug fluctuations  
 Dose reduction 
 Less drug accumulation  
 Lessening drug toxicity  
 Stabilization due to uniformity in drug levels  
 Bioavailability enhancement  
 Cost-effective product 

Disadvantages of matrix tablets 
 Continuous release 
 Delayed onset time 
 Dose-dumping probability 
 High possibility of pre-systemic metabolism 

Sustained release matrix tablets can be made in two ways: directly compressing the powder mix comprising 
the medication, polymer, and other additives, or granulating the powder blend before compression [40]. 
The qualities of the medication, polymer, and other substances influence the approach chosen. The matrix 
tablet is one of the most practical methods for creating sustained-release dosage forms. In practice, direct 
compression of the drug, retardant material, and additives results in a tablet with drug particles embedded 
in the retardant matrix core [41]. Diffusion, degradation, and swelling followed by diffusion are the three 
basic ways by which active compounds might be released from a delivery system. The development of a 
sustained release tablet dosage form is based on a large number of statistical studies, which are 
acknowledged as useful strategies for designing an optimal formulation with a suitable dissolving rate in a 
short amount of time and with the fewest possible trials [42]. 
Nanoparticles loaded matrix tablets 
Stable nanoparticles stacked matrix tablets of medications can be created with adjusted biopharmaceutical 
characters with wanted results. Such frameworks will be gainful for upgrade of disintegration pace of BCS 
class II medications, stability of medication, sustains delivery and patient consistence. 
 
Conclusion 
Nanoformulations based on polymers are frequently employed today. Nanoparticles loaded matrix tablets 
can be used as harmless, efficient & convenient formulations.  Various controlled-release systems can be 
designed with suitable polymeric compounds.  Effective formulations rely on different natural and physico-
chemical variables. The hybrid formulation (dual system) i.e. nanoparticles loaded matrix tablet will be 
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more promising dosage form because nano size will be able to increase effective surface area, and matrix 
tablet act as a drug reservoir for sustain drug release.  
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