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Abstract: Pharmaceutical polymers are the heart of pharmaceutical formulations both in traditional and novel drug 

delivery system. The drug release is sustaining, extending, modifying, controlling and targeting primarily based totally on 

using polymer in specific dosage form and drug delivery system. A right choice of floor and bulk residences can assist with 

inside the designing of polymers for diverse packages in pharmacy. These are extensively used as pharmaceutical aids 

(Binder, suspending agent, emulsifying agent, coating agent, adjuvant etc.), packaging substances and scientific gadgets 

each in traditional and managed drug shipping system. In this text in brief assessment pharmaceutical polymers and their 

classification, residences, mechanism of drug launch and packages of polymers drug delivery system.  
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Introduction: 

A drug delivery system (DDS) is a method of drug delivery to the expected site, the release and absorption of drugs through various 

drug carriers. The development of DDS goes hand in hand with the complexity of the disease, the toxicity associated with multiple 

treatments and the barriers that limit the drug to the targeted site. Conventional drug delivery systems can cause systemic side 

effects due to nonspecific bio distribution, uncontrolled release, and high doses. The new DDS improves efficacy and safety by 

controlling the amount, timing, and release of drug at the site, crossing the barrier to reaching the therapeutic target.  

 

Polymers are one such class of materials that has been developed in the search of better pharmaceuticals. The application of the 

polymeric materials for medical purposes is growing fast. Polymers have found applications in diverse biomedical fields such as 

drug delivering systems, developing scaffolds in tissue engineering, implantation of medical devices and artificial organs, 

prosthesis, ophthalmology, dentistry, bone repair, and many other fields. For nearly 4 decades, each herbal and engineering synthetic 

polymers were investigated to be used as carriers for controlling drug dosage. This coalition of polymeric technology with the 

pharmaceutical technology brought about the innovation within side the layout and the improvement of novel drug handing over 

structures. The motive of the polymers in such machine is to deliver pills to goal pathological cells if you want to increase the 

effectiveness of medication consequently decreasing their unwanted facet effects. Besides, the polymer core additionally protects 

the medicine from the physiological surroundings in vivo and consequently will increase the bioavailability of the drug to the 

patients. Hence, the polymeric drug handing over structures provides some unambiguous blessings together with localized and 

sustained shipping of the drug. This becomes especially essential for poisonous pills which can be related to diverse systemic facet 

effects. In addition, for polymers for use as drug carriers, they need to have a nicely described structure, need to be biocompatible 

and non-poisonous. This brought about invention of novel polymers with favoured physiochemical homes to make the most them 

in drug shipping structures. Due to those superlative homes of polymers diverse drug handing over structures together with 

biodegradable drug shipping structures, diffusion managed drug handing over structures, and responsive drug shipping structures 

were evolved over the length of years. These specific polymeric handing over structures are differentiated on the premise of the 

mechanism controlling launch of the drug from the polymers.  

 

 Classification of pharmaceutical polymers 

1) Based on origin: 

a) Natural polymer: The natural polymers are polymers that result from only raw materials that are found in nature Ex. Protein-

collagen, keratin, albumin carbohydrates-starch cellulose, glycogen DNA, RNA.  

 

b) Synthetic polymers: These are the polymers was prepared by laboratory is known as synthetic polymer.  Ex. Buna- S, Buna-R, 

Nylon, Polyesters. 

 

2) Based on Bio -stability: 

a) Biodegradable polymer: Biodegradable polymers are a special class of polymer that breaks down after its intended purpose by 

bacterial decomposition process to result in natural by products such as gases, water, biomass, and inorganic salts.  Example: 

Polyesters, Proteins Carbohydrates etc.  

 

b) Non-biodegradable polymer: The polymers which are not decomposed by the action of microorganisms and are referred to as 

non-biodegradable polymers. Ex. Ethyl cellulose, HPMC, Acrylic polymers, silicone.  
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3) On Reaction mode of polymerization: 

a) Addition polymers: The monomer molecules bond to each other to each other without the loss of any other atoms. Ex. Alkene 

monomer. 

 

b) Condensation polymers: Usually two different monomers combine with the loss of small molecules, usually water. Ex. 

Polyester, Polyamides, nylon 6. 

 

4) On structure: 

a) Linear polymers: The smallest repeating unit arranged in straight-line path is known as linear polymers. Ex. PVC 

b) Branched chain polymers: It contains linear chain having some branches. Ex. Low density polymers.  

c) Cross linked polymers: Formed from bi- functional and tri-functional monomers and contain strong covalent bond. Ex. Bakelite 

and monomer.  

 

 Characteristics of ideal polymers: 

1. Polymers should be inert and compatible with environment. 

2. It should be non-toxic. 

3. Polymers should be easily administered. 

4. Polymers should have good mechanical strength. 

 

 Advantages of polymer: 
1. Polymers play localise delivery of drugs. 

2. Polymers sustained delivery of drug.  

3. It decreases in dosing frequency.  

4. Polymers reduce side effect. 

 

 Disadvantages of polymers: 

1. Polymers exhibit dose dumping effect. 

2. Polymers high initial drug release after administration. 

 

 Types of polymers in drug delivery system: 

1. Natural polymers for drug delivery system: 

a) Arginine derivatives: 
Arginine, additionally called L-arginine, is α-amino acid that makes use of with inside the biosynthesis of proteins. It includes α-

Amino organization, α-carboxylic acid organization, and a facet chain along with A 3-carbon aliphatic directly chain ending in a 

guanidino organization as proven in. At physiological pH, the carboxylic acid is deprotonated (−COO−), the amino organization is 

protonated (−NH3+), and the guanidino organization is protonated to offer the guanidinium form (−C-(NH2)2+), making arginine 

a charged aliphatic amino Acid [13]. The amino acid facet-chain of arginine consists of a 3-carbon aliphatic directly chain, the distal 

quit of that is capped with the aid of using a guanidinium organization, which has a pKa of 12.48. It is consequently constantly 

protonated and undoubtedly charged at physiological pH. Because of the conjugation among the double bond and the nitrogen lone 

pairs, the high-quality rate is delocalized, permitting the formation of a couple of hydrogen bonds with inside the chemical 

structures. 

 

b) Chitosan derivatives: 

Chitosan is one in all cationic polysaccharides derived from the herbal chitin.as a cationic polymer with favourable property, it has 

been extensively used to shape polyelectrolyte complexes with polyanions for drug delivery. Chitosan is a linear copolymer 

composed via way of means of glucosamine and N-acetyl glucosamine units, through β-(1, 4) linkages, particularly 2-amino-2-

Deoxy-β-d-glucan. Chitosan is the product of the deacetylation response of chitin (2-acetamido-2deoxy-β-d-glucan). It has 

favourable organic properties inclusive of nontoxicity, muco-adhesiveness, biocompatibility and the biodegradability. The aqueous 

derivatives of chitosan inclusive of chitosan salts, zwitterionic chitosan, and chitosan oligomers have drawn growing interest 

because of their water-solubility for cyclodextrins is an own circle of relatives of cyclic oligosaccharides composed of α (1, 4) 

related glucopyranose subunits. Cyclodextrins is beneficial molecular chelating agent. There are 3 sorts of cyclodextrins biomedical 

application.  

 

c) Cyclodextrins derivatives: 

Cyclodextrins is an own circle of relatives of cyclic oligosaccharides composed of α (1, 4) related glucopyranose subunits. 

Cyclodextrins is beneficial molecular chelating agent with inside the nature. Those are named α (6 units), β (7 units) and γ-

Cyclodextrins (8 Units) as proven. Β-Cyclodextrins is right for drug shipping because of the hollow space size, performance drug 

complexation and loading, availability and comparatively low cost. An instance of cyclodextrins in drug shipping system Is 2 

hydroxypropyl derivate, that’s an effective solubilize, and has a hydrophilic chain out of doors and a hydrophobic chain inside. 

They are capable of save you the drug degradation and to enhance the drug balance and solubility ensuing on a better bioavailability. 

Those are very beneficial for polymeric drug shipping structures for realistic applications. 
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     d)  Poly (glycolic acid), poly (lactic acid), and hyaluronic acid: 

Glycolic acid is a beneficial intermediate for natural synthesis, in more than a few reactions, which includes oxidation reduction, 

esterification, and lengthy chain polymerization. It has used as a monomer within side the training of polyglycolic acid and different 

biocompatible copolymers. Two molecules of lactic acid have dehydrated to the lactone lactide. In the presence of catalysts, lactides 

polymerize to both atactic or syndiotactic polylactide which are biodegradable polyesters. Glycolic acid and lactic acid have hired 

in pharmaceutical era to produce water-soluble glycolate and lactate from otherwise insoluble energetic ingredients. They have 

found similarly to apply in drug delivery, topical preparations, and cosmetics to modify acidity and for its disinfectant and 

keratolytic properties. Hyaluronic acid, which is an herbal polymer, has the capacity to goal the CD44 over expressing most cancers 

cells. 

 

2. Synthetic polymers in drug delivery system: 

a) Poly(2-hydroxyethyl) methacrylate: 

Poly (2-hydroxyethyl methacrylate) [poly (HEMA)] is a polymer that bureaucracy a hydrogel in water or aqueous solution. Poly 

(PHEMA) hydrogel for intraocular lens material become synthesized via way of means of answer polymerization the usage of 2-

hydroxyethyl methacrylate (HEMA) as uncooked fabric, azoqbisisobutyronitrile (AIBN), ammonium persulfate or sodium 

pyrosulfate (APS/SMBS) as catalyst, and Ethyleneglycoldimethacrylate (EGDMA) or triethyleneglycoldimethacrylate (TEGDMA) 

as cross-linking additive. Poly (HEMA) is typically used to coat mobileular culture flasks for you to save you mobileular adhesion 

and set off spheroid formation, in particular in most cancers research. Older options to pHEMA consist of agar and agarose gels. 

Equilibrium swelling, structural a characterization and solute transports in swollen poly (HEMA) gels cross-linked with 

Tripropyleneglycol diacrylate (TPGDA) have been investigated for a huge variety of TPGDA concentrations for drug transport 

systems. The physical and chemical residences of pilocarpine from poly (HEMA) hydrogels have been investigated to explain the 

mechanism of drug–polymer interplay and the impact on drug launch conduct of managed launch polymeric devices. Poly (HEMA) 

hydrogels are extensively used for biomedical implants. The intense hydrophilicity of poly (HEMA) confers resistance to protein 

fouling, making it a sturdy candidate coating for ventricular catheters.  

 

b) Poly(ethylenimine): 

Linear poly (ethylenimine)(PEI) is soluble in warm water at low pH, ethanol or chloroform. They are insoluble in, acetone, benzene, 

and ethyl ether. Branched PEI has synthesized with the aid of using the hoop commencing polymerization of aziridine as proven. 

Linear PEI is to be had with the aid of using post -amendment of different polymers like poly (2-oxazolines) or N substituted 

polyuridines. Linear PEI turned into synthesized with the aid of using the hydrolysis of poly (2-ethyl-2-oxazoline). 

 

c) Poly(N-(2-hydroxypropyl) methacrylamide) s: 

Degradable deblock and multiblock (tetrablock and hexablock) N-(2-hydroxypropyl) methacrylamide seen (HPMA) copolymer-

gemcitabine (GEM) and -paclitaxel (PTX)conjugates had synthesized through reversible addition fragmentation chain transfer 

(RAFT) copolymerization observed through click on response for preclinical investigation. Poly (HPMA) copolymer-cytarabine 

and GDC-0980 conjugates had been synthesized. In vitro research established that each conjugates had amazing cytotoxicity and 

their mixture confirmed sturdy synergy, suggesting an ability chemotherapeutic strategy. Telechelic water-soluble HPMA 

copolymers and HPMA Copolymer-doxorubicin (DOX) conjugates had synthesized through RAFT polymerization mediated 

through a brand-new bifunctional chain switch agent that contained an enzymatically degradable oligopeptide sequence. 

 

d) Dendritic polymers: 

Dendritic polymers are highly branched polymers with controllable structures, which possess a large population of terminal 

functional groups, low solution or melt viscosity, and good solubility. Their size, degree of branching and functionality can be 

controlled and adjusted through the synthetic procedures. The research of dendrimer has increased on the design and synthesis of 

biocompatible dendrimer and its application to many areas of bioscience including drug delivery, immunology and the development 

of vaccines, antimicrobials and antivirals. The dendrimers are the members of a versatile, new class of polymer architectures, 

dendritic polymers after traditional linear, cross-linked, and branched types as shown. The dendrimer type of bio reducible polymer 

for efficient gene delivery had been also investigated.  

 

e) Biodegradable and bio-absorbable polymers: 

Bio-absorbable drug shipping structures are a higher choice for the utility of drug vendors in which handiest the transient presence 

of the implant is needed. Among the artificial and biodegradable polymers, aliphatic polyesters which includes poly (glycolic acid), 

poly (lactic acid), poly(caprolactone) & polydioxanone, are maximum normally used and implemented to drug shipping structures. 

As the numerous instructions of polymers which includes poly (esters), poly (ortho esters), polyanhydrides, and biodegradable 

polycarbonates have additionally been delivered as ability implant substances for drug delivery .Biodegradable polymers normally 

used consist of the alpha hydroxy acids, polyanhydrides, poly (amides), poly(ester amides), poly (phosphoesters), poly (alkyl 

cyanoacrylates), poly (hyaluronic acids) & herbal sugars such as chitosan, further to many different sorts of degradable polymers 

as proven . Synthetic biodegradable polymers are preferred in drug delivery structures, as they have immunogenicity compared to 

biodegradable polymers from herbal polymer.  

 

f)  Smart polymers: 

The concept of ‘smart’ polymers originated from the ability of certain synthetic polymers (hydrogels) to mimic the non-linear 

response of biopolymers (DNA, proteins etc.) caused by cooperative interactions between monomers. Because of their excellent 
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water-absorbing capacity, hydrogels resemble natural living tissues more closely than any other class of synthetic polymeric 

materials. Both the swelling and permeability characteristics of hydrogels and their ability to undergo structural changes in response 

to a variety of physical, chemical and biological stimuli have given rise to the concept of intelligent or stimuli-responsive DDS’s. 

Attempts to develop a truly closed-loop regulated DDS have the eventual goal of delivering insulin in response to blood glucose 

levels. Typically, these systems have been prepared by incorporating glucose oxidase into hydrogel (cationic, anionic or neutral 

polymers) during polymerisation, which exhibits glucose-sensitive swelling behaviour. Another approach exploits the competitive 

binding of glucose and glycosylated insulin to a fixed number of binding sites in concovalin A immobilized on sepharose beads. 

The glycosylated insulin, which is biologically active, can be displaced from the concovalin A in proportion to the amount of 

glucose that competes for the same binding sites. Polymeric systems that can simultaneously respond to pH and temperature can be 

achieved by modification of polyelectrolyte deep gels with lower critical solution temperature (LCST) monomers.  

 

 ROLE OF POLYMERS IN PHARMACEUTICAL DRUG DELIVERY SYSTEM: 

 Immediate drug release dosage form tablets: 

Polymers which include polyvinyl pyrrolidone and Hydroxypropylmethylecellulose (HPMC) are observed to be an excellent binder 

which will increase the formation of granules that improves the waft and compaction of pill formulations previous to tableting.  

 

 Capsules: 

Many of the polymeric excipients used to “bulk out” capsules fills are similar to the ones utilized in intermediate launch capsules. 

For difficult and gentle shell gelatine has most regularly used. By latest advances HPMC has been widespread as opportunity cloth 

for difficult and gentle capsules. To gain gastro retention mucoadhesive and low density, polymers had been evaluated, with little 

fulfilment to date their capacity to increase gastric residence time via way of means of bonding to the mucus lining of the stomach 

and floating on pinnacle of the gastric contents respectively.  

 

 Extended-release dosage form: 

Extended and sustained launch dosage paperwork prolong the time that’ systemic drug stages are inside the healing variety and 

consequently lessen the range of doses the affected person needs to take to keep a healing effect there through growing compliance 

the most generally used water insoluble polymers for extended launch packages are the ammonium methacrylate copolymers 

cellulose derivatives ethyl cellulose and cellulose acetate, and polyvinyl derivative, polyvinyl acetate etc.  

 

 Gastro retentive Dosage form: 

Gastro retentive dosage paperwork provide an alternative approach for attaining prolonged launch profile, in which the system will 

continue to be with inside the belly for extended periods, freeing the drug in-situ, which will then dissolve with inside the liquid 

contents and slowly pass into the small Intestine. 

 

 MECHANISM OF DRUG RELEASE BY POLYMERS: 

Three primary mechanisms for drug release namely: 

1) Diffusion 

2) Degradation 

3) Water penetration (swelling)  

Following mechanisms occurs drug release by polymers- 

1) Drug release from polymers by diffusion: 

   Rate limiting step is diffusion of the through inert water insoluble membrane barrier. 

There are two types- 

a. Reservoir 

b. Matrix 

a) Reservoir diffusion system: 

In membrane-controlled reservoir devices, the drug is contained in a core, which is surrounded by a polymer membrane, 

and it is released by diffusion through this rate controlling membrane  

Ex. Poly (N-vinyl pyrrolidone), poly (ethylene-co-vinyl acetate).  

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  No. 1 –Drug released by polymer by reservoir diffusion system. 

 

 

http://www.ijsdr.org/


ISSN: 2455-2631                                       December 2022 IJSDR | Volume 7 Issue 12 
 

IJSDR2212025 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  162 

 

b) Matrix diffusion system: 

In these devices, the drug is released either by passing through the pores or between polymer chains, and these are the processes 

that control the release rate.  

Ex. Such as polyethylene, polyvinyl acetate 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. No. 2 - Drug released by polymers by matrix diffusion system. 

 

1) Degradation: 

The drug molecules, which are initially dispersed in the polymer, are released as the polymer starts eroding or degrading. The four 

most commonly used biodegradable polymer in drug delivery systems are poly (lactic acid), poly (lactic-co-glycolic acid), 

polyanhydrides.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. No. 3- Drug released by polymers by degradation. 

 

2) Water penetration (swelling): 

This type of system initially dry and when placed in body, absorb water or other fluid and it swells. Swelling increase diffuse solvent 

content within the formulation as well as the polymer mesh size, enabling the drug to diffuse through the swollen network into 

external environment Ex. (N-isopro-polyacrylamide), Ethylene-vinyl alcohol. 23). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. No. 4- Drug released by polymers by water penetration. 
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 TYPES OF POLYMERIC DRUG DELIVERY SYSTEM: 

1) Polymers as floating drug delivery system: 

Polymers are normally hired in floating drug shipping structures for you to goal the shipping of drug to a precise place with inside 

the gastrointestinal tract i.e., stomach. Natural polymers that have been explored for their promising capability in stomach-precise 

drug shipping encompass chitosan, pectin, xanthan gum, guar gum, gellan gum, karaya gum, psyllium husk, starch, alginates etc. 

These are the low-density structures having their density lesser than the gastric fluid and for this reason stay buoyant in the belly 

without affecting the gastric emptying rate for an extended period.  

 

2) Polymers used in mucoadhesive drug delivery system: 

The new technology mucoadhesive polymers for buccal drug shipping with blessings including a boom in the house time of the 

polymer, penetration enhancement, site-unique adhesion, and enzymatic inhibition, site specific mucoadhesive polymers will 

certainly be applied for the buccal shipping of a huge range of healing compounds. This elegance of polymers has massive capability 

for the shipping of healing macromolecules. Application of lectin and “lectin mimetics” seems to be the maximum promising area 

of present-day studies efforts geared toward the secure and effective shipping of medicine through the buccal mucosa. 

 

3) Polymers used as Colon Targeted Drug Delivery: 
The colon focused drug transport has some of vital implications with inside the discipline of pharmacotherapy. Oral colon focused 

drug transport structures have currently won significance for handing over plenty of healing dealers for each nearby and systemic 

management. Targeting of medication to the colon through oral management shield the drug from degradation or launch with inside 

the belly and small intestine. It additionally guarantees abrupt or managed launch of the drug with inside the proximal colon. Various 

drug transport structures were designed that supply the drug quantitatively to the colon after which cause the discharge of drug. 

This evaluate will cowl specific kinds of polymers which may be utilized in method of colon focused drug transport structures. 

 

4) Polymers for Sustained Release: 
While the idea of the use of polymer-primarily based totally sustained-launch shipping structures to hold healing attention of protein 

pills for prolonged intervals of time has been nicely widely wide-spread for decades, there has now no longer been an unmarried 

product on this class correctly commercialized so far regardless of medical and market place demands. To gain a success structures, 

technical problems starting from protein denaturing throughout method technique and the direction of extended in vivo launch, 

burst launch, and incomplete launch, to low encapsulation performance and method complexity need to be concurrently resolved. 

Based in this up-to-date understanding, method techniques trying to deal with those elements comprehensively had been mentioned 

in latest years. This evaluation article ambitions to summarize latest research addressing the problems above, mainly the ones 

concentrated on realistic business solutions. Formulation techniques consultant of 3 areas, microsphere era the use of degradable 

hydrophobic polymers, microspheres fabricated from water soluble polymers, and hydrophilic in vivo gelling structures could be 

decided on and introduced. To higher apprehend the observations and conclusions from exceptional research for exceptional 

structures. 

 

5) Polymers in implantable drug delivery: 
The marketplace for polymeric implantable drug transport gadgets is one this is growing. The blessings that this transport direction 

show over extra traditional drug transport strategies, along with oral tablets, make it probable that it’s going to keep growing and 

that the variety of implantable drug transport gadgets available in the marketplace will increase. However, implantable drug 

transport gadgets have some of negative aspects along with the invasive nature of this transport technique. The blessings that those 

gadgets can provide with recognize to affected person compliance, balance of medicine inside those gadgets and removability if 

detrimental reactions occur, outweigh those negative aspects that exist. Current healing programs of implantable drug transport 

gadgets are included on this article. However, the usage of implantable drug transport gadgets has the capacity to span some distance 

more than those situations mentioned. One such circumstance wherein those gadgets may want to have a prime effect is withinside 

the remedy or prevention of human immunodeficiency disease (HIV). Three-D printing gives an exciting prospect as an interesting 

new production technique, one that offers a completely unique possibility to provide complex designs or personalized implantable 

gadgets. However, whilst as compared to extra conventional strategies of implantable tool manufacture, along with hotmelt 

extrusion or compression moulding, this production technique comes with extra scale up and regulatory challenges. The FDA 

approval of the primary three-D published pill in 2015 makes the truth of three-D printing as a pharmaceutical production technique 

a lot extra probable. 

 

6) Polymeric micelles: 
Polymeric micelles have emerged as important pharmaceutical companies due to their appealing properties. Preparation of 

polymeric micelles seems to be relatively easy compared with the opposite novel drug delivery systems. Polymeric micelles may 

be without difficulty loaded with a wide form of poorly soluble drugs, as a consequence ensuing in enhanced bioavailability of 

those drugs. Importantly, those may be correctly used to goal sure pathological regions in the frame with compromised vasculature 

consisting of tumours, infarcts due to their length and EPR effect. Targeting also can be done through attaching precise ligands or 

precise antibodies onto their surface. Thus, polymeric micelles, as drug companies, have a promising future. 
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7) Polymers in tissue engineering: 
This topic offered the several kinds of polymer biomaterial scaffolds for tissue engineering. The one-of-a-kind kinds of medical 

programs which includes bone, cartilage, skin, area filling scaffolds, and adipose tissue regeneration are mentioned. Their 

fabrication techniques; traditional and rising additive production for fabrication of the 3D scaffolds also are offered. An attention 

of hydrogel as scaffolds are mentioned in detail. Meanwhile, the not unusual place interplay among biomaterials and cells are 

delivered to make sure the polymer biomaterial scaffolds advanced are biocompatible and non-poisonous so that the rejection after 

the implantation will be prevented. The mentioned records in this bankruptcy are vital to be taken into consideration in any 

improvement of a scaffold as an implant for tissue engineering. 

 

8) Polymers used in micro and nanoparticles for targeted drug delivery: 
Over the beyond decade, there was a growing hobby in the usage of polymer primarily based totally NPs for most cancers therapy. 

The improvement of polymer primarily based totally NPs that may supply tablets without delay to most cancers’ cells at a sustained 

and managed fee can also additionally offer higher efficacy and decrease toxicity for the remedy of most cancers. We evaluate the 

technology for the fabrication of polymer primarily based totally drug shipping structures for concentrated on most cancers, and 

the floor engineering technology for PLGA, chitosan, and their NPs. More green floor engineering technology will bring about the 

improvement of superior polymer primarily based totally drug shipping structures for cantered drug shipping to most cancer cells. 

 

 RECENT DEVELOPMENTS IN USE OF POLYMERS FOR DRUG DELIVERY SYSTEMS: 

Oral drug delivery gadget has been in exercise since a few years because the maximum extensively used root of management 

amongst all of the roots that had been hired for the systemic transport of drug through various pharmaceutical merchandise for 

special dosage paperwork. A big of each artificial and natural has been studied for feasible utility in drug transport gadget. The 

maximum high-quality belongings of polymers are that they had been maximum extensively used now a days. Two Promising 

artificial polymers which had been evolved for biomedical packages are form Polyvinylpyrrolidone and polyethylene glycol acrylate 

primarily based totally hydrogels. Both of them are biodegradable and paperwork copolymers with natural macromolecules. On the 

Alternative side, herbal polymers have the benefit of excessive biocompatibility and less immunogenicity. A unique interest has 

been shown through the gelatine and collagen which might be herbal Polymers. Other herbal polymers encompass chitosan, 

alginate, starch pectin, casein and cellulose derivatives. The composites of a number of the above herbal polymers with artificial 

polymers provide introduced benefits as providers for pills transport with the aid of using complimenting the homes of every other.   

Residences of every other. hybrid copolymers of collagen with biodegradable artificial polymers polyethylene glycol 6000 and 

polyvinylpyrrolidone had been advanced for the controlled launched of contraceptive a few pills have an optimum variety inside 

which most gain is derived, and concentrations above or underneath this variety may be toxic or produce no healing notion it at all. 

On the other hand, the very sluggish development with inside the efficacy of the remedy of extreme disease, has cautioned a 

growing want for a multidisciplinary technique to the shipping of therapeutics to goals with inside the tissues. From this, new 

concept on controlling the pharmacokinetic, pharmacodynamics, non-precise toxicity, immunogenicity, bio recognition, and 

efficacy of pills had been generated. These new strategies, frequently referred to as drug shipping system (DDS), are primarily 

based totally on interdisciplinary methods that integrate pharmaceutics, polymer science, analytical chemistry, and molecular 

biology.  

 

Most modern-day pharmaceutical dosage structures are primarily based totally on polymers of a few shape that vary with inside the 

diploma of erodibility, swell ability and sensitivity to the organic surroundings in which they're placed. These polymers were used 

to manufacture structures such as: micro-encapsules and nanoparticles for inhalation and implantation; hydrogels for oral, 

transdermal and parenteral drug delivery; the osmotic pump for oral drug delivery; and patches for transdermal drug delivery.  

Therefore, so that it will make use of the overall ability of polymers with inside the broad region of drug delivery, it's far vital to 

recognize their essential physical, chemical and organic properties. 

 

 Future trend of polymer-based drug delivery system: 

Advances in drug delivery systems have often been correlated to the progress in the development of functional polymer. Polymer 

technological know-how has emerged as the motor for the development of recent drug shipping structures with inside the beyond 

many years and requires an increasing number of in-depth cooperation among chemists, technologists and biologists. For many 

years, polymers have already completed treasured capabilities as excipients in solid dosage forms. Over the years, particularly 

precipitated with the aid of using the advent of micro- and nanosized carriers, they have modified their profile to parenteral drug 

packages and are now able to presenting advanced, greater state-of-the-art and multifunctional procedures which includes stealth 

results and drug focused on for medicines. Combination remedy applying more than one variety of pills simultaneously with one 

unmarried drug shipping device will cause greater powerful therapeutics and a greater handy software for the patients. Nano sized 

formulations had been increasingly used for imaging packages in addition to for the agnostic procedures combining diagnostic and 

healing agents. Novel, tailor-made polymers with greater complex and complicated systems and features might also additionally 

affect many related medical and regulatory fields. However, numerous questions concerning regulatory approval of polymer-

primarily based totally providers are nonetheless pending, and the established order of recent tips and rules specially tailored to 

nanosized polymer substances and their particular homes remains with inside the beginning. New standards to decide identity, 

purity, and balance of the substances for the duration of production and garage need to be described and showed through new 

confirmed analytical methods. This is especially actual for systemic administration, bearing in thoughts the distribution and 

metabolism of the substances in physiological matrices. There is plenty greater to understand with admire to protection which might 

also additionally affect the layout of medical trial protocols. Changing international markets, new healthcare rules, getting old 
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populations, technological advances and the growing information of pathophysiological and cell-primarily based totally methods 

need to be considered as elements that can form the destiny improvement for polymers in drug delivery.  

 

The destiny of polymeric drug shipping might also additionally even lie in nanoscale debris and multifunctional shipping 

structures. Their improvement started with inside the 1990 s and is presently evolving many a hit merchandise in medical trials. 

Innovative polymer-primarily based totally drug shipping structures with inside the micro- and nanometre variety consist of 

polymer therapeutics, and micro and nanoparticles which may be subdivided in spheres and capsules. The time period polymer 

therapeutics become described as an ‘‘umbrella time period’’ which include polymer-drug conjugates, polymer–protein 

conjugates, polymeric micelles and polyp lexes for nucleic acid delivery.   

 

 APPLICATIONS OF POLYMERS IN PHARNACEUTICAL: 

1) Water‐Soluble Synthetic Polymers: 

Novel programs of water-soluble artificial polymers cover an extensive range, from scientific programs as drug shipping companies 

and tissue engineering scaffolds to environmental programs as heavy steel removers. Information generation fields also maintain 

new possibilities for those substances as electrically-sensitive or optical films. Synthetic water-soluble polymers have been designed 

with houses in no way earlier than found out in herbal polymers to satisfy the necessities of those novel programs. Introducing 

reactive practical corporations is a not unusual place approach to deal with specific issues. This architectural freedom locations 

water-soluble polymers in a key position for the fields of nanotechnology and clever substances. This quick overview summarizes 

latest tendencies with inside the programs of water-soluble artificial polymers, with a focal point on polyethylene glycol, polyvinyl 

alcohol, polyacrylamide, polyvinylpyrrolidone, and poly (N-isopropyl acrylamide). Through this overview, the clever capabilities 

and sensitive structural manage to be had to this elegance of substances through manipulation of sturdy hydrophilic interactions 

will be elucidated.  

 

Ex. Polyethylene glycol: PEG is an average water-soluble polymer additionally called polyethylene oxide (PEO) or poly-

oxyethylene, relying on its molecular weight. It has been applied in numerous packages as a lubricating coating, osmotic stress 

agent, electrolyte solvent, cosmetic ingredient, and clinical laxative. Recent progress in nanoscience and technology, in addition to 

in environmental engineering, has created new possibilities for those polymers and is riding the improvement of novel properties. 

 

2) Cellulose‐Based Polymers: 

The extensive variety of cellulosic polymers used as stabilizers with inside the advertised merchandise validates their capacity and 

assures that the cellulosic polymers and their derivatives are here to stay. Unique houses inclusive of excessive molecular weight, 

hydrophilicity and hydrolytic balance cause them to ideal applicants for the improvement of polymeric dispersions. Significant 

efforts were undertaken to recognize the mechanism of crystallization inhibition with inside the strong and answer country at a 

molecular level. This evaluate intends to manual the method scientist in suitable choice of polymer for the improvement of 

amorphous strong dispersions with the aid of using keeping off sizable screening experiments, thereby saving time. Ex. 

Carboxymethylcellulose derivatives - CMC is an anionic, water-soluble cellulose ether that is typically synthetic in big portions via 

etherification of Activated alkali cellulose with chloroacetic acid. 19). 

  

3) Hydrocolloids: 

Hydrocolloids are extensively used in lots of meals formulations to enhance exceptional attributes and shelf-life. The most 

important makes use of are as thickening and gelling agents. As thickening agents, they locate makes use of in soups, gravies, 

salad dressings, sauces and toppings whilst as gelling agents, they may be substantially utilized in merchandise like jam, jelly, 

marmalade, restructured meals and coffee sugar/calorie gels. The position of precise hydrocolloids for thickening and for gel 

formation is reviewed pinpointing precise programs in meals formulations and for product development.  

 

4) Starch‐Based Polymers: 

Biodegradable starch-primarily based totally polymers have recently been proposed as having extremely good capacity for several 

packages with inside the biomedical discipline including bone substitute implants, bone cements, drug delivery structures and 

tissue engineering scaffolds. The improvement of latest processing approach and the reinforcement with numerous fillers 

outcomes in substances with mechanical homes matching the ones of bone. However, different situations ought to be met for a 

fabric to be taken into consideration appropriate for any biomedical use. The overall performance of a clinical tool is managed 

by units of characteristics, the ones which decide the capacity of a tool to carry out an appropriate and particular characteristic 

and people which decide the compatibility and biocompatibility. As such, the method with inside the evaluation of fabric 

biocompatibility encompasses the assessment of the outcomes of physiological environments on substances and of the substance 

outcomes on the environment. The assessment of the in vitro cytotoxicity of a biomaterial is the preliminary step on a 

biocompatibility study, and is normally done the use of immortalised mobiliary strains being frequently a qualitative analysis, 

primarily based totally on the morphological exam of mobiliary harm and increase while in direct or oblique contact with the 

substances.  
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 Conclusion: 
Polymers were correctly hired with inside the system of solid, liquid and semisolid dosage employed and are especially beneficial 

within side the layout of changed launch drug shipping systems. Both artificial and herbal polymers were investigated significantly 

for this purpose, however the use of herbal polymers for pharmaceutical programs is appealing due to the fact they're economical,  

comfortably available, non-toxic, and able to chemical modifications, doubtlessly biodegradable and with few exceptions, 

additionally biocompatible. One of the maximum fantastic and beneficial functions of a polymers swelling capacity manifests itself 

whilst that swelling may be induced through a extrude with inside the surroundings surrounding the shipping system. Polymer‐

primarily based totally prescription drugs are beginning to be visible as key factors to deal with many deadly sicknesses that have 

an effect on a wonderful quantity of people including most cancers or hepatitis. Although excipients have historically been 

blanketed in formulations as inert materials to particularly make up quantity and help with inside the production process, they are 

an increasing number of blanketed in dosage bureaucracy to fulfil specialized capabilities for stepped forward drug transport due 

to the fact many new drugs have unfavourable physicochemical and pharmacokinetic properties. The artificial polymers can be 

designed or changed as in keeping with requirement of the formula through changing polymer traits and on the alternative hand 

herbal pharmaceutical excipients are biocompatible, nontoxic, surroundings pleasant and economical. Several polymers were 

successfully used and others are being investigated as excipients in the layout of dosage form for powerful drug transport. 

 

Reference: 

 1) Pravin S.,Ayyappan T.1And Vetrichelvan T.2, Overview on pharmaceuticals polymers, world journal of pharmacy and 

pharmaceuticals sciences, 2021,953-975. 

2) Apurva Srivastava, Tejaswita Yadav, Soumya Sharma, Anjali Nayak, Akanksha Kumari, Nidhi Mishra, polymers in drug 

delivery system. Journal of Biosciences and Medicines, 2016, 4, 69-84. 

3) Dr. Vicky V. Mody, PhD, Introduction to polymers drug delivery system, internet Journal of medical update, 2010 July, 1to2. 

4) Krushnakumar J Gandhi, Subhash V Deshmane, Kailash R Biyani, polymers in pharmaceuticals drug delivery system, 

International Journal of Pharmaceutical Sciences Review and Research, 2012, 57to 66. 

5) V Sri Vajra Priya, Hare Krishna Roy, N jyothi, N Lakshmi Prasanthi, polymers in drug delivery technology, types of polymers 

and application, scholars academic journal of Pharmacy, 2016, 5(7): 305-308. 

6) Ong Kiel Sung and Sung Yan Kim, Recent advances in polymeric drug delivery system, Sung and Kim Biomaterials Research, 

2020, 24:12. 

7) Omathanu pillai and Ramesh Panchagnula, polymers in drug delivery, current opinion in Chemical biology, 2001, 5:447-451. 

8) V Sri Vajra Priya*, Hare Krishna Roy, N jyothi, N Lakshmi Prasanthi, polymers in drug delivery technology, types of polymers 

and application, scholars academic journal of pharmacy, 2016,5(7) :305-308. 

9) Jian-Hwa Guo, G.W. Skinner, W.W. Harcum and P.E. Barnum, Pharmaceutical applications of naturally occurring water-

soluble polymers, Research focus, 6 Sep. 1998,260. 

10. Satyajit Panda, Neeraja Sukanya Sailada, Bandaru Devi, Snigdha Pattnaik, Laxmidhar  

10) Maharana, Design of Floating Drug Delivery Systems: An Update on Polymeric Advancements with Special Reference from 

Natural Origin, International Journal of Pharmaceutical Sciences Review and Research, – August 2016; Article No. 26, Pages: 

125-132. 

11)Ravinder Kaur, Mrs. Sukhvir Kaur, role of polymers in drug delivery, Journal of Drug Delivery and Therapeutics,2014, 4(3), 

32-36. 

12) H Rajpurphit, P Sharma, S Sharma, A Bhandari, Polymers for colon targeted drug delivery system, Indian journal of 

pharmaceuticals science, 2010 Nov-dec;72(6) :689-696. 

13) Fei Wu and Tuo Jin, Polymer-Based Sustained-Release Dosage Forms for Protein Drugs, Challenges, and Recent Advances, 

APPS Pharm SciTech. 2008, Dec; 9(4):1218-1229. 

14)Sarah A. Stewat, Jaun Dominguez-Robles, Rayan F. Donnelly and Eneko Larraneta, Implantable Polymeric Drug Delivery 

Devices: Classification, Manufacturer Materials and Clinical Application., Multidisciplinary Digital Publishing Institute (MDPI), 

polymers (Basel). 2018 Dec (10) 12:1379. 

15) V. K. Mourya, Nazma Inamdar, R. B. Nawale, S. S. Kulthe, Polymeric Micelles: General Considerations and their Applications, 

Indian Journal of Pharmaceutical Education and Research, Apr-Jun, 2011,134-135. 

16) Z.A. Abdul Hamid1, M.M.S. Mohd Sabee, N.N.F. Nik Md Noordin Kahar, N.N.I. Ahmad Tajuddin, Polymers in Tissue 

Engineering, Materials Research Foundations 123 (2022) 53-91. 

17) Yichao Wang, Puwang Li Thao Truong-Dinh Tran, Juan Zhang and Lingxue Kong, Manufacturing Techniques and Surface 

Engineering of Polymer Based Nanoparticles for Targeted Drug Delivery to Cancer, Nanomaterials 2016, 6, 26. 

18)Kantappa Halake, Mallinath Birajdar, Byoung Soo Kim, Harim Bae, Cheong Cheon Lee, Yoo Jin Kim, Sinwoo Kim, Hyun Jin 

Kim, Soohwan Ahn, Su Yeoung An, Jonghwi Lee, Recent application developments of water-soluble synthetic polymers, Journal 

of Industrial and Engineering Chemistry, 2014,2-3. 

19)Rahul B Chavan, Sneha Rathi, Vaskuri G S Sainaga Jyothi, Nalini R Shastri, Cellulose based polymers in development of 

amorphous solid dispersions, Asian Journal of Pharmaceutical Sciences 14 (2019) 248–264. 

20) Dipjyoti Saha and Suvendu Bhattacharya, Hydrocolloids as thickening and gelling agents in food: a critical review, Journal of 

food science and technology; 2010 Dec; 47(6):587-597. 

21) A.P. Marques, R.L. Reis, J.A. Hunt, The biocompatibility of novel starch-based polymers and composites: In vitro studies, 

Biomaterials 23 (2002) 1471–1478. 

http://www.ijsdr.org/


ISSN: 2455-2631                                       December 2022 IJSDR | Volume 7 Issue 12 
 

IJSDR2212025 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  167 

 

22) A. Rahimi and A. Mashak, Review on rubbers in medicine: natural, silicone and polyurethane rubbers, Plastics, Rubber and 

composites, 2016, 223-230. 

23) https://www.slideshare.net/suraiyaoyshe/polymers-final3. 

24 Bhaskar Banger, Namdeo Shinde, Sunil Deshmukh, Birudev Kale, Natural Polymers in Drug Delivery Development, Research 

Journal of Pharmaceutical Dosage Forms and Technology, Year: 2014, Volume: 6, Issue: 1. 

25) Stefan Grund, Marius Bauer and Dagmar Fischer, Polymers in Drug Delivery ---State of The Art and Future Trends, advanced 

engineering materials 2011, 13, No. 3. 

 

 

 

 

http://www.ijsdr.org/

