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ABSTRACT  

The advancement of drug delivery systems (DDS) has significantly enhanced therapeutic 

efficacy and patient compliance by enabling controlled and targeted delivery of pharmaceuticals. 

Polymers play a pivotal role in the development of modern DDS due to their versatile 

physicochemical properties, biocompatibility, and ability to modulate drug release profiles. This 

study investigates the application and performance of various natural and synthetic polymers—

such as chitosan, alginate, polyethylene glycol (PEG), poly(lactic-co-glycolic acid) (PLGA), and 

polycaprolactone (PCL)—in drug delivery formulations. Each polymer offers unique 

characteristics; for instance, natural polymers like chitosan exhibit excellent biocompatibility and 

mucoadhesiveness, whereas synthetic polymers like PLGA offer tunable degradation rates and 

mechanical strength. The study evaluates polymer-based systems across multiple drug delivery 

platforms, including oral, transdermal, injectable, and nanoparticle-based methods. Factors such 

as polymer-drug interaction, drug release kinetics, stability, and bioavailability are discussed. 

Results demonstrate that the selection of an appropriate polymer is critical for optimizing drug 

release profiles and achieving therapeutic goals. Furthermore, polymer blends and surface 

modifications show promise in overcoming limitations of single polymer systems. Future 

research in smart polymers and stimuli-responsive DDS is likely to revolutionize the field, 

offering personalized and efficient drug delivery options. This comprehensive analysis 
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underlines the importance of polymers in the evolution of next-generation drug delivery systems 

and provides insight into selecting suitable materials for specific pharmaceutical applications. 

 

KEYWORDS: Polymers, Drug Delivery Systems, Biocompatibility, Controlled Release, PLGA, 

Chitosan, Nanoparticles, Bioavailability, Smart Polymers, Targeted Delivery. 

 

1. INTRODUCTION 

Polymer is known as "macromolecules" which allude to any huge particles. So polymers are 

viewed as a subset of macromolecules. A "monomer" is a little particle that joins with different 

particles of the equivalent or various sorts to shape a polymer. If two, three, four or five 

monomers are appended to one another, the polymer item is known as dimer, clock, tetramer, 

pentamer. An oligomer contains from 30 to 100 monomeric units, if contain in excess of 200 

monomers are basically called polymer. The polymer assumes a significant part for a drug 

specialist or Drug researcher who manages items on a standard premise. Polymer have been 

utilized as a primary device to control the medication discharge rate from the detailing. Polymers 

utilized in different application in biomedical fields, for example, drug conveying frameworks 

creating platforms (proteins are vital controllers) in tissue designing, implantation of clinical 

gadget, fake organ, ophthalmology, prosthesis (a gadget used to embed counterfeit body part like 

heart, appendage, bosom, and so on) dentistry, bone fixing and numerous other clinical fields.[1] 

   

Novel medication conveyance framework advancement in drug conveyance/focusing on 

approaches work on the adequacy of medication treatment consequently work on human 

wellbeing. The Drug utilizations of polymers range from their utilization as covers in tablets to 

thickness and stream controlling specialists in fluids, suspension and emulsions. One more 

utilized as film covering to veil the terrible taste of a medication, to improved drug dependability 

and to change drug discharge qualities. Drug polymers are broadly used to accomplish taste 

covering; controlled discharge upgraded security and further developed bioavailability. Broad 

Biodegradable polymers have been generally utilized in biomedical applications as a result of 

their known biocompatibility and biodegradability. Basic control of the water dissolvability of 

polymers, by expanding their chain length through cross connecting or hydrophobising or 

hydrophilizing them with copolymers and different gatherings yields an abundance of materials 
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with a wide range of conceivable application. The subsequent materials are equipped for an 

assortment of medication upgrading functions.[2] 

  

Natural multivalent connections are characterized as synchronous restricting between numerous 

ligands on one atomic or natural element (for example proteins, polymer, cell, infection) and 

different relating receptors on another. Multivalent connections are trademark highlights of 

numerous organic cycles, including connection of infections and microbes to the outer layer of a 

host cell, cooperation among antigens and macrophages, cell communications, and restricting 

between record elements and DNA. These associations are reversible and happen in both 

actuation and hindrance natural cycles. Rather than feeble monovalent receptor-ligand 

restricting, multivalent cooperation for the most part enhance flagging transduction followed by 

fundamentally articulated downstream action. Such increase is because of upgraded partiality, 

cooperativity, and good entropy.[3] 

 

1.1.HISTORY 

Natural polymers have been utilized as parts of natural solutions for hundreds of years. With 

regards to engineered polymers anyway the circumstance is altogether different. 

 

The principal polymer-drug forms showed up around 1955, being mescaline-N-vinylpyrrolidone 

form. 

 

Around long term later Blunt Davis and Abraham Abuchowski had the option to predict the 

capability of forming poly (ethylene glycol) (Stake) to protein causing the introduction of a 

method called PEGylation. 

 

In 1994 the principal engineered polymer-drug form intended to treat disease was clinically tried. 

It comprised on a HPMA (N-(2-hydroxypropyl) meth acrylamide) copolymer form of 

doxorubicin which designated arrival of anticancer specialists. 

 

During the 2000s, two polymer-protein forms Stake interferon-alpha (an antiviral medication 

planned to treat ongoing hepatitis C and hepatitis B) and Stake GCSF (Stake granulocyte 

province invigorating variable) were set in market and after five years the primary helpful 
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nanoparticles (egg whites ensnared paclitaxel) was supported as a therapy for metastatic bosom 

malignant growth. 

 

The clinical preliminaries of these new innovations in the end lead to the goal of numerous other 

startling difficulties that immediately showed up, like the assembling of the polymers at a 

modern scale and the fast and absolute Solubilization of the drugs for safe immunization. These 

clinical tests are as yet being assessed today for a huge assortment of products.[2] 

  

1.2. ROLE OF POLYMER IN PHARMACEUTICAL DRUG DELIVERY 

1.2.1. IMMEDIATE RELEASE DOSAGE FORM 

A. TABLETS 

Polymers fill in as excipients in prompt delivery oral measurement structures which help in the 

assembling system or to safeguard the medication from corruption upon capacity. 

Microcrystalline cellulose is utilized as carbs as diluents in tablet plan for profoundly strong low 

portion drugs. 

  

Starch and cellulose are utilized as disintegrants in tablet definitions which enlarge on contact 

with water bring about tableting exploding, expanded surface region and further developing the 

disintegration characteristics. 

 

Another polymer including polyvinyl-pyrrolidone and hydroxypropyl methylcellulose (HPMC) 

utilized as folios which help the development of granules that work on the stream and 

compaction properties of tableting plans. 

 

Sporadically, dose structures should be covered with a "non-useful" polymeric film covering to 

shield a medication from corruption, veil the flavor of an unpalatable medication or excipients, 

or work on the visual polish of the plan without influencing the medication discharge rate. 

 

B. CAPSULES 

Cases are utilized as an option in contrast to tablets, for inadequately compressible materials, to 

veil the unpleasant taste of specific medications, or now and again to increment bioavailability. 

Gelatine has been utilized solely as a shell material for hard (two piece) and delicate (one piece) 

cases. HPMC is utilized as material in the production of hard (two piece) cases. 
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1.2.2. MODIFIED-RELEASE DOSAGE FORM 

In numerous helpful specialist's drug conveyance utilizing quick delivery measurement 

structures results in sub-par treatment and additionally foundational secondary effects. To beat 

the restrictions of ordinary oral dose structures by creating adjusted discharge measurements 

structures. 

 

1.2.3. EXTENDED-RELEASE DOSAGE FORM 

The therapeutics effect of drugs that have a short biological half-life may be enhanced by 

formulating them as extended or sustained release dosage forms. The most used water insoluble 

polymers for extended-release applications are the ammonium Eth acrylate copolymers, cellulose 

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

Copolymer is used for less permeable to water, whereas ethyl cellulose is available in number of 

different grades of different viscosity, with high viscosity, with higher-viscosity grades forming 

stronger and more durable films. 

 

1.2.4. GASTRORETENTIVE DOSAGE FORMS  

Gastro retentive measurements structures offer an elective procedure for accomplishing extended 

discharge profile, in which the definition will stay in the stomach for delayed periods, delivering 

the medication in situ, which will then break up in the fluid items and gradually pass into the 

small digestive system. 

 

1.3. TYPES OF POLYMER DRUG DELIVERY SYSTEM   

1.3.1. POLYMERS FOR DRUG DELIVERY IN TISSUE ENGINEERING 

Most of which include the utilization of polymer frameworks explicitly intended to coordinate 

tissue development. The cell transplantation strategy is one of the most ordinarily utilized in 

ligament and bone development. Polymer grids, both normal and manufactured, can play avital 

job in the conveyance of protein development elements and cytokines to help angiogenesis and 

tissue remaking systems. These particles are crucial for tissue development as they control a no. 

Of imperative cell processes including multiplication and separation. The future utilization of 

quality treatment as a way of recovering tissue is a thrilling region, and notwithstanding yet 
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being in its earliest stages, it might yet give an answer for the test of conveying drugs and 

proteins even more successfully in every aspect of prescriptions. 

 

1.3.2. POLY (LACTIC-CO-GLYCOLIC ACID) MICROSPHERES  

The term microsphere alludes to a little circle with a permeable internal framework and variable 

surface from smooth and permeable to sporadic and nonporous. The medication when 

epitomized is scattered all through the internal grid. The size scope of microspheres ordinarily 1 

to 500 ums in measurement. Their application as medication conveyance vehicles has ascended 

in accordance with the growing biotechnology area and the commitment of new medications 

found directly following the human genome undertaking and proteomics. 

 

1.3.3. POLYMERIC NANOPARTICLES AS DRUG CARRIERS 

Nanotechnologies might be utilized to adjust or even to control the medication appropriation at 

the tissue, cell, or subcellular levels arise. Among the advancements used for drug focusing on 

are polymer-based nanoparticles, which have been created since the mid-1980s, when progress in 

polymer science permitted the plant of biodegradable and biocompatible materials. Nanoparticles 

might be characterized as being submicron(<1um) colloidal frameworks by and large made of 

polymers. Consequently, nanoparticles are colloidal frameworks with a size 7 to multiple times 

less than the red cells. Contingent upon the technique utilized in the planning of nanoparticles, 

either Nano spheres or Nano Containers Can be gotten. Nano spheres are grid frameworks in 

which the medication is scattered inside the polymer all through the particles. Running against 

the norm. Nano cases are vesicular framework, which are shaped by a medication containing 

fluid core (Aqueous or lipophilic) Encompassed by a solitary polymeric film.  

 

1.3.4. POLYMERIC MICELLES AS PHARMACEUTICAL CARRIERS 

Polymeric micelles are steady both in vitro and in vivo, can be stacked with a wide assortment of 

inadequately solvent drug specialists, really gather in neurotic body regions with compromised 

vasculature (infarcts, growth), and can be designated by joining different explicit ligands to their 

surface. 

 

1.3.4. POLYMERIC VESICLES 
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Polymeric vesicles have different macromolecules amphiphile models, which include block 

Copolymers, irregular unions copolymers, and polymers bearing hydrophobic low atomic weight 

pendant or terminal gatherings. Polymeric vehicles utilized for drug targeting, the readiness of 

responsive Delivery frameworks, and other medication conveyance applications. 

 

1.3.6. POLYMERS USED FOR THE DELIVERY OF GENES IN GENE THERAPY  

An ideal quality conveyance framework must have the option to carry the quality securely to the 

cores of its objective tissue with the voyaging quality having restricting experiences with the 

degradative impacts. Various polymers by assortment of Having a cationic charge at 

physiological pH have been tracked down reasonable possibility for the exchange of quality 

across the different natural obstructions.[2] 

 

1.4.STRUCTURE OF POLYMER 

Polymers are made of fundamental design called "Mer" units. Polymers are a class of 

"hydrocarbon" substances which contain just the synthetic components carbon and hydrogen 

(C&H bond) in blend e.g. polypropylene, polystyrene, polyethylene, polyglycol, and so forth. 

Polymer structure is additionally founded on 2 conditions, design and affirmation. The term 

setup and affirmation are utilized to depict the mathematical designs (cis or trans) isomer of a 

polymer. Setup alludes to the request not entirely settled by synthetic bonds. Polymer affirmation 

of a solitary chain in a dissolvable may change extensively between frameworks. The size and 

state of polymer particles rely upon various variables, like intermolecular and intermolecular 

Collaborations. It likewise incorporates wonder walls, electrostatics, hydrophobic hydration and 

other collaboration Variables.[1] 

  

POLYPEPTIDES 

 

Fig. 1 Polypeptide. 
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 POLYLACTIC ACID 

 

Fig. 2 Poly (lactic acid). 

 

POLYGYCOLIC ACID 

 

Fig. 3 Polyglycolic acid. 

 

1.5. CLASSIFICATION OF POLYMERS 

• Based on occurrence 

Natural: - chitosan, gelatine, albumin, cellulose 

Semi synthetic: - Hydroxyl propyl cellulose (HPC), Methyl cellulose (MC) 

Synthetic: - Polyester polyamides, Polyethylene polylactic acid, polyglycolic acid. 

 

• Based on chemical structure 

Activated C-C polymers 

Inorganic polymers 

Natural polymers 

 

• Based on biostability 

Biodegradable: - Polylactic acid, Polyglycolic acid, Polycaprolactone 

Non-Biodegradable: - Polydimethylsiloxane, Polyether Urethane. 

 

• Based on polymerization method 

Addition Polymer: - Polyethylene, polypropylene, Poly vinyl chloride (PVC). 

Condensation Polymer: - Polystyrene, Polyamide, Polyester, Polyurethane. 
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Chain and Step growth Polymer: - Polyethylene, Poly acrylates. 

 

• Based on interaction with water 

Hydrophobic polymers: - Ethyl cellulose, Poly dimethyl siloxane. 

Hydrophilic polymer: - Methylcellulose, Hydroxypropyl cellulose, Gum, Pectin, chitosan. 

Hydrogel material: - Poly acrylamide, Crosslinked Poly vinyl alcohol. 

 

1.6. USES OF SOME POLYMER 

1.6.1. GAUR GUM 

Gaur gum has modest and Adaptable transporter for oral broadened discharge drug conveyance. 

Gaur gum use as a Fastener and deterioration, oral and effective item as suspending, thickening 

and adjustment, and furthermore a control discharge transporter.[3] 

 

 

Fig. 4 Gaur gum. 

 

1.6.2. CHITIN 

Chitin is a normally plentiful muco polysaccharide and comprise of2-acetamido-2-deoxy-b-D-

glucose. Chitin can be corrupted by chitinase.[2] 

 

 

Fig. 5 Chitin. 
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1.6.3. CHITOSAN 

Chitosan is a characteristic polymer. It is utilized in food handling to squander the executives, 

medication and drug ventures. It is biodegradable, biocompatible and less harmful. It has been 

utilized as mucoadhesive, oral retention enhancer and in protein and quality conveyance.[1] 

 

 

Fig. 6: Chitosan. 

 

1.6.4. ROSIN 

Rosin, a film-framing biopolymer and its subsidiaries have been widely assessed chemically as 

film covering and miniature exemplification material to accomplish supported drug discharge. It 

is likewise utilized in beauty care products, biting gums, and dental stains. Rosin is used to 

arrange round microcapsules by a technique considering stage partition by dissolvable 

dissipation.[2] 

  

1.6.5. ETHYL CELLULOSE 

Synthetically, ethyl cellulose is known as cellulose ethyl ether. It is a non-poisonous, Steady, 

Compressible, dormant and hydrophobic polymers. It can likewise be utilized as covering 

specialist, seasoning specialist, Tablet folio, tablet filler, thickness expanding specialist and in 

supported discharge item, including film covered tablets, microcapsules, microspheres and 

framework tablets for both solvent and ineffectively dissolvable medications.[1] 

 

 

Fig. 7 Ethyl cellulose. 
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1.6.6. GELATIN  

Gelatin is otherwise called Cryogen. It is utilized as biodegradable framework material in an 

implantable conveyance framework. It very well may be utilized as covering specialist, film 

shaping specialist, telling specialists, suspending specialist, tablet folio thickness, expanding 

specialist.[1] 

 

1.6.7. COLLAGEN 

Collagen is one of the principal parts of many tissues in the body. It has been utilized for 

controlled drug conveyance and tissue designing application because of its biocompatibility and 

simple gelatin.[1] It is utilized as a medical procedure restorative.[2] 

 

 

Fig. 8: Collagen. 

 

1.6.8. ALGINATES 

Alginate is additionally regular polymer and is Protected, non-immunogenic and modest polymer 

with high mucoadhesive properties. Fantastic safe reaction has been gotten by oral organization 

of alginate Microparticles/Microspheres going in size from around 1 Micron to more than around 

30 Micron.[1] It is utilized as stabilizers in emulsions, suspending specialists, tablet fasteners and 

tablet disintegrants.[2] 

 

 

Fig. 9 Alginate. 
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1.6.9. ALBUMIN           

Egg whites artificially, it is known as serum egg whites. It is regular polymer. It is a solitary 

peptide chain comprises of 585 amino corrosives. It can utilize as settling specialist, restorative 

specialist, utilized as fundamentally an Excipient in parental Drug definition. It is additionally 

used to plan Microspheres and microcapsules for drug conveyance framework.[1] 

 

 

Fig. 10 Albumin. 

 

1.6.10. STARCHES 

Starches are a type of sugar saved in green plants and particularly present in seeds and 

underground organs. Starch happens as granules, the shape and size of which are normal for the 

species, as is additionally the proportion of the substance of the vital constituents, amylose and 

amylopectin. To convey proteins or peptide medicates orally, microcapsules containing a protein 

and proteinase inhibitor were ready. Starch/cow-like serum egg whites blended walled 

microcapsules were arranged utilizing interfacial cross-connecting with Ter phthaloyl chloride.[2] 

 

 

Fig. 11 Starch. 

 

1.6.11. ZEIN 

Zein a liquor solvent protein contained in the endosperm tissue of Zeamais, happens as a side-

effect of corn handling. It has been utilized as a consumable covering for food sources and drugs 

for a long time. It is best substitute for the quick breaking down engineered and semi 
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manufactured film covering at present utilized for the plan of substrates that permit expulsion 

covering.[2] 

  

1.6.12. POLYETHYLENE GLYCOL 

It is known as carbowax. Polyethylene glycol is group of water solvent straight polymer shaped 

by the extra response ethylene oxide with mono ethylene glycols or di ethylene glycols. It is 

steady, hydrophilic substance and it is basically non-aggravation to the skin and its movies are 

waxy, hygroscopic. It is regularly blended in with hydrophobic polymers to manage drug 

discharge attributable to their superb film-shaping properties and dissolvability in natural 

solvents.[1] 

 

1.6.13. POLYETHYLENE 

Polyethylene is a manufactured and expansion polymer. It is known for chain development 

polymerization. It is utilized as plastic network materials and added to adjusted drug discharge 

design. Supported discharge tablet considering and dormant compacted plastic lattice.[1] 

 

  

Fig. 12: Polyethylene. 

 

1.6.14. POLYCAPROLACTONE 

PCL is biodegradable polyester with a low liquefying point of around 60c and a glass change 

temperature of about - 60c. PCL is most normal use in the assembling of specialty polyurethanes. 

PCL give great water, oil, dissolvable and chlorine protection from the polyurethane created.[2] 

 

 

Fig. 13: Polycaprolactone. 
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1.6.15. POLYORTHOESTERS 

Polyorthoesters have gone through a few ages of synthetic enhancements to yield materials that 

can be polymerized at room temperature without creating condensation by item. These materials 

hydrophobic with hydrolytic linkages that are corrosive delicate yet stable to base. They debase 

by surface disintegration and corruption rates might be constrained by joining of acidic or 

essential excipient.[2] 

 

1.6.16. POLYGLYCOLIC ACID 

Polyglycolic corrosive is manufactured and biodegradable polymers Separately. It is the least 

difficult, cleaner alphabetic Polyester and referred to as the fiber as a polymer solvency of 

polyglycolic corrosive is subject to the kind and structure of monomer.[1] 

 

 

Fig. 14 Polyglycolic acid. 

 

1.6.17. POLYESTER 

Polyester in view of the sort of polymerization. It is a buildup polymer. A larger part of 

biodegradable polymers. These polymers have been utilized as stitches plates and apparatus for 

crack obsession gadgets and frameworks for cell change.[1] 

  

1.6.18. POLYPROPYLENE 

Polypropylene is an engineered extra polymer. The utilization of plastic or polymeric material 

bundles for tablets for unit portion clinic bundles for which aluminum foil is at times utilized. 

Polypropylene Is generally used to polymeric material to fit different shape and size of tablets 

bundles.[1] 
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Fig. 15 Polypropylene. 

 

1.6.19. PECTIN 

Pectin is a group of complicated polysaccharides present in the walls that encompass developing 

and partitioning plant cells. It is additionally present in junctional zone between cells inside 

auxiliary cell walls remembering Xylem and fiber cell for body tissue. It is utilized as excipient 

in various sorts of measurement structures, for example, film covering of Explicit medication 

conveyance framework when blended in with the ethyl cellulose, microparticulate conveyance 

framework for ophthalmic arrangement and network Type transdermal patches.[2] 

 

 

Fig. 16: Pectin. 

 

1.6.20. INULIN 

Inulin is occupant to process in the upper gastrointestinal lot however in corrupted by colonic 

microflora. Inulin With a serious level of polymerization was utilized to plan biodegradable: 

explicit film in mix with the Eudragit RS That could endure breakdown by the gastric and 

gastrointestinal liquids. 

 

 

Fig. 17: Inulin. 
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1.6.21. POLOXOMER 

Poloxomer Is an original Muco adhesive polymer. Polymer correctional facilities have been 

explored as they are accounted for to show face change from fluid to mucoadhesive gels at 

internal heat level and will subsequently permit in situ gelation at the site of revenue. 

     

1.6.22. THIOLATED POLYMER 

Thiolated polymer is a novel mucoadhesive polymer which have specific class of multifunctional 

polymers Call Tayo Mars which are modified existing polymer by the addition of thiol group. 

These are hydrophilic Use exhibiting free thiol groups on the polymeric backbone. Timers are 

capable of forming intra chain disulfide bond with the polymeric network leading to strongly 

improved Go ahead, set properties and stability of drug delivery system such as Matrix tablet.  

  

1.6.23. HYDROXY ETHYL CELLULOSE 

Hydroxyl ethyl cellulose is a semi manufactured and hydrophilic polymer. It is otherwise called 

cellulose hydroxyl ethylate. It is utilized as thickening specialist in ophthalmic and effective 

detailing and utilized as folio and Film covering specialist for tablets. It is available in ointment 

Groundwork for dry eyes, contact focal point care, and dry mouth. 

 

 

Fig. 18: Hydroxy ethyl cellulose. 

 

1.6.24. POLY-1-GLUTAMIC ACID 

Polyglutamic acid (PGA) is a polymer of the amino acid glutamic acid (GA). Gamma PGA is 

framed by bacterial maturation. Gamma PGA has a wide number of potential purposes going 

from food and medication to water treatment. It broadly being utilized as a medication 

conveyance framework in malignant growth treatment. Gamma PGA has a wide number of 

potential purposes going from food and medication to water treatment. It generally being utilized 

as a medication conveyance framework in malignant growth treatment.[3] 
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Fig. 19: Poly-1-Glutamic Acid. 

 

1.6.25. POLYLACTIC ACID 

Polylactic corrosive is a biodegradable thermoplastic alphabetic polyester got from inexhaustible 

assets, For example, corn starch, Tapico roots, chips or starch or sugar stick.[3] 

 

 

Fig. 20 Polylactic acid. 

  

1.6.26. PNPAAm (POLY {N-ISOPROPYLACRYLAMIDE}) 

PNPAAm is a temperature responsive polymer that was first combined in the one 1950s. It very 

well may be integrated from an isopropylacrylamide which is economically accessible. It is 

orchestrated by free extreme polymerization and is promptly functionalized, making it helpful in 

an assortment of use. 

 

. 

Fig. 21 PNPAAm. 

 

1.6.27. POLY-2-HYDROXYETHYL METHACRYLATE [pHEMA] 

A polymer frames a hydrogel in water. It was created by Drahoslav Lim and Otto Wichterle for 

organic use. Together they prevailed with regards to setting up a cross-connecting gel with 

retained up to 40% of water, displayed reasonable Mechanical properties and was moved. 

 



d Current Pharmaceutical Research Journal                                                                    Volume 01, Issue 02 
 

Copyright@ Shabnam |                                                                                                                                  Page 18 

 

Fig. 22 pHEMA. 

 

1.6.28. POLYPYRROLE 

It is a kind of natural polymer framed by polymerization of pyrrole. Poly pyrroles are conductive 

polymers, related individuals being polythiophene, polyaniline, and polyacetylene. The main 

instances of Poly pyrroles were accounted for in 1963 by Weiss and associates. 

 

 

Fig. 23 Polypyrrole. 

  

1.6.29. POLY (AMIDOAMINE) 

It is a class of dendrimer which is made of monotonously expanded subunits of amide and amine 

usefulness. PAMAM dendrimers, now and again alluded to by the trademark Starburst, have 

been widely considered since their union in 1985, and address the most very much portrayed 

dendrimer family as well as the first to be marketed. Like other dendrimers, PAMAMs have a 

circle-like shape generally speaking, and are encapsulated by an inward sub-atomic engineering 

comprising of tree-like spreading, with each outward "layer", or age, containing dramatically 

additional fanning focuses.[3] 
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Fig. 24: PAMAN. 

 

1.7. POLYMERIC DRUG DELIVERY SYSTEM  

1.7.1. Targeting polymeric drug delivery  

Nanoparticle-based therapeutics in cellular breakdown in the lungs is an arising region and 

covers the finding, screening, imaging, and treatment of essential and metastatic lung growths. 

Imaginative designing on polymeric nano-transporters permits numerous anticancer medications 

and quality conveyance to site-explicit targets. The designated drug conveyance and quality 

treatment through normal biodegradable nanoparticles is an area of significant interest in the area 

of nanotechnology and drug. An original procedure for designated drug conveyance to malignant 

growth cells was created through the development of an actual form between doxorubicin (Dox) 

and the A10 RNA aptamer that ties to the prostate-explicit film antigen (PSMA).  

 

Viable polymers have been planned explicitly for quality conveyance and much has been found 

out about their design capability connections. With the developing comprehension of polymer 

quality conveyance components and proceeded with endeavors of inventive polymer researchers, 

almost certainly, polymer-based quality conveyance frameworks will turn into a significant 

apparatus for human quality treatment.  

   

1.7.2. Biomimetic and bio-inspired polymers  

The biomimetic and bioinspired frameworks further develop biocompatibility during drug 

conveyance application. The progress of such a medication conveyance framework relies upon 

boundaries like shape, surface, surface, development, and readiness strategies. The frameworks 

have incredible effect on the organic frameworks inferable from their less poisonousness, high 

biocompatibility, huge cooperation.  
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1.7.3. Drug-free macromolecular therapeutics  

Without drug macromolecular therapeutics incite apoptosis of dangerous cells by the 

crosslinking of surface non-incorporating receptors. The receptor crosslinking has intervened by 

the bio-acknowledgment of high-devotion regular restricting themes. Those have united to the 

side chains of polymers or connected to focusing on moieties against cell receptors. 

Macromolecular therapeutics, likewise, alluded to as polymeric nano-medications, are a different 

gathering of medications described by their huge sub-atomic weight (MW), including polymer-

drug forms, polymeric micelles, and polymer-changed liposomes.  

  

1.7.4. Polymeric gene delivery systems  

Gene therapy is a promising new strategy for treating malignant growth and hereditary problems 

by bringing unfamiliar genomic materials into heal cells to evoke a remedial advantage. Gene 

therapy has the potential in treating numerous illnesses, for example, irresistible sickness and 

safe framework issues. The proficient conveyance of helpful quality to focus on a cell is the main 

move toward quality treatment. Fruitful quality treatment is subject to the advancement of a 

productive conveyance vector. There are non-viral vectors and viral vectors for quality 

conveyance. Pneumonic medication and quality conveyance to the lung addresses a harmless 

road for nearby and fundamental treatments.  

  

1.7.5. Non-viral vectors for gene delivery  

1.7.5.1. Poly ethylenimine derivatives  

Polyethyleneimine (PEI) is a class of cationic polymers demonstrated to impact for quality 

conveyance. Extended poly (ethylenimine)(PEI) 25 kDa is a proficient quality conveyance vector 

with exceptional quality buildup capacity and extraordinary endosome get away from action 

[89]. A bio-reducible polyethylene-imine (PEI (−s-s-)) was gotten from low atomic weight PEI 

(1.8 kDa) for productive quality conveyance. The bio-reducible center particles have expected to 

increment atomic loads and diminish the cytotoxicity of the copolymers.  

 

1.7.5.2. Polyethyleneimine copolymers  

The presentation of poly (ethylene glycol) (Stake) blocks to PEI is one of the techniques to 

lighten the cytotoxicity of PEI. In any case, it has notable that the transfection effectiveness of 

PEGylated PEI has diminished somewhat contrasted with the comparing PEI. Novel ABA 
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triblock copolymers comprising of low sub-atomic weight straight polyethyleneimine (PEI) as 

the A block and poly (ethylene glycol) (Stake) as the B block were ready and assessed as 

polymeric transfectant. The PEI-Stake PEI triblock copolymers showed likewise a better security 

profile in examination with high sub-atomic weight.  

 

The straight PEI-Stake PEI triblock copolymers are an alluring novel class of non-viral quality 

conveyance frameworks.  

 

Polyethyleneimine-alt-poly (ethylene glycol) copolymers had been combined for an ideal quality 

transporter both wellbeing and transfection efficiency. The copolymers were complexed with 

plasmid DNA. The subsequent edifices displayed no cytotoxic impacts on cells even at high 

copolymer concentration. Aiming to set up a biodegradable quality vector with high transfection 

effectiveness and low cytotoxicity, it had formed low sub-atomic weight (LMW) PEIs to the 

biodegradable spine polyglutamic acids subordinate (Stake b-PBLG) by amino lysis to frame 

PEIs joined Stake b-PLG-g-PEIs. A progression of tri-block co-polymers, Stake g-PEI-g-poly 

(dimethyl aminoethyl L-glutamine) (Stake g-PEI-g-PDMAEG), as clever vectors for quality 

treatment was blended and assessed.  

  

1.7.5.3. Polyethyleneimine conjugated bio-reducible polymers  

To present the disulfide connection between poly (cysteamine-bis-(acrylamide) diamino hexane) 

[poly (CBA-DAH)] and PEI 1.8 kDa, Traut's reagent were utilized to incorporate the items. Poly 

(CBA-DAH)- PEI can be affirmed its true capacity as a quality conveyance transporter. For the 

ID of the items, the proton pinnacles of poly (CBA-DAH) and PEI were moved downfield due to 

steric block brought about by the formation between P (CBA-DAH) and PEI. Also, the formation 

proportion of PEI to the PCDP has been determined by the proportion of the joining of the 

proton spectra tops in poly (CBA-DAH) (−NCH2CH2CH2CH2-CH2CH2NH2) and CH2 of PEI. 

Poly (ethylenimine) (PEI, 1.8 kDa) was formed to poly (CBA-DAH) through a disulfide bond. 

The PEI formed poly (CBA-DAH) [PCDP] had the option to tie with pDNA at an exceptionally 

low sub-atomic weight proportion and structure the polyplexes with nano-size and positive 

surface charge.  
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1.7.6. Viral vectors for polymeric gene delivery  

Viral vectors not just can actually contaminate cells yet additionally move DNA to the host 

without causing an invulnerable reaction. Viral vectors are intended to be protected by making 

them unequipped for replication. Quality moved by viral vector has ruled the clinical 

preliminaries in quality treatment, since they are more proficient than physicochemical 

strategies.  

 

1.7.6.1. DNA conjugate  

The gene therapy of DNA form is as another promising method used to treat numerous serious 

sicknesses and the various procedures used to move DNA, considering that bringing DNA into 

the phone core without corruption. It is fundamental for the outcome of this restorative 

procedure.  

 

The utilization of DNA as a medication is both engaging and straightforward in idea. In many 

occasions, the plausibility of such a methodology has been laid out utilizing model frameworks. 

In reasonable terms, the conveyance of DNA to human tissues presents a wide assortment of 

issues that contrast with every potential helpful application. The test for the remedial utilization 

of viral vectors is to accomplish productive and frequently expanded articulation of the 

exogenous quality while dodging the host guards. Ongoing designing of adjusted viral vectors 

has added to further developed quality conveyance adequacy.  

  

1.7.6.2. RNA conjugates  

A large portion of the ongoing techniques for programmable RNA drug treatments are 

inadmissible for the facility because of low take-up proficiency and high cytotoxicity. RNA 

therapeutics including little meddling RNAs (siRNAs), antisense oligonucleotides (ASOs), and 

CRISPR-Cas9 genome altering guide RNAs (gRNAs) are arising modalities for programmable 

treatments that focus on the infected human genome with high particularity and incredible 

adaptability. RNA impedance (RNAi) intervened quality hushing holds huge commitments in 

quality treatment. A significant snag to effective RNAi is the foundational conveyance of the 

remedial RNAs into the cyto-plasma without having caught in intracellular endo-lysosome.[6] 
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1.8. DRUG DELIVERY DEVICES-REQUIREMENTS OF POLYMERS IN DRUG 

DELIVERY SYSTEM 

1.8.1. DENDRIMERS 

Dendrimers are hyperbranched, monodisperse (uniform size particles in a scattered stage), three 

dimensional particles of size 1 - 100 nm macromolecules. They solubilize by obliging both 

hydrophobic and hydrophilic medications. 

They comprise of 3 primary parts, 

1. Focal center (multifunctional) 

2. Extended units 

3. Surface gatherings 

 

They are being utilized in the conveyance of medications and in other helpful specialists at 

destinations. Medication can be typified in the inside of the dendrimers or can be adsorbed on 

and formed to the surface bunches. Sialylated dendrimers are inhibitors of the haemagglutinin of 

human erythrocytes by flu viruses. 

 

1.8.2. POLYMERIC NANO PARTICULATE SYSTEM 

On the basis of method of preparation these can be Nano capsules or Nanospheres. Microspheres 

and microcapsules Micro/Nano spheres are matrix systems in which the drug is dispersed within 

the polymer throughout the body of particle. Micro/Nano capsules are vesicular systems in which 

cavity contains drug (oily/aqueous core) a surrounded by a single ultrathin membrane of polymer 

(reservoir systems for controlled release of drug) as depicted. 

 

Drugs are released from the micro/nanosphere and micro/nano capsule by diffusion through the 

polymer or by degradation of the polymer. Micro/nanospheres and micro/nano capsules can be 

injected or taken orally. Lupron Depot is an injectable microsphere which is made up of lactic 

acid-glycolic acid copolymer and leuprolide acetate and entraps LHRH in order to treat prostate 

cancer. 
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Fig. 24 Concurrent conveyance of hydrophilic and hydrophobic medications by 

exemplification inside hydrophobic pits inside stretching clefts, adsorption to the surface 

(ionic interaction) or direct covalent formation with utilitarian gatherings on a superficial 

level. 

 

1.8.3. HYDROGEL SYSTEM 

Hydrogels are cross-connected organizations of water-solvent polymers and are three layered. 

Hydrogels can be made both from normal and manufactured polymers. They are exceptionally 

retentive. Biodegradable hydrogels are being utilized as transporters for controlled drug 

conveyance in view of their latency for some medications and their biocompatibility. 

 

Hydrogels have extremely high porosity because of which the delivery pace of medication 

essentially relies on the dispersion coefficient of the medication particles. 

  

1.8.4. SOLID LIPID NANOPARTICLES 

Solid lipid nanoparticles are transporter frameworks in which softened lipid is scattered in a fluid 

surfactant by micro emulsification or high-tension homogenization. They are steady colloidal 

framework with strong hydrophobic center. The center contains the scattered or disintegrated 

drugs. Surface covering with hydrophilic polymers like Polyethylene glycol (Stake) limits their 

take-up by liver and improves bioavailability. 
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1.8.5. POLYMERIC MICELLES 

Polymeric micelles have a center shell structure framed by unconstrained self-get together of 

individual amphiphilic di/tri block co-polymers They have both hydrophilic and hydrophobic 

areas which is great for drugs with unfortunate solvency. 

 

1.8.6. MAGNETIC NANOPARTICLES 

Drugs are bound with attractive nanoparticles for example oxidized iron or magnetite (dextran 

covered) and are infused into the circulatory system. A high-power attractive field is created 

external the bodies which haul these medications out of suspension and convey the medication to 

a limited infection site. 

 

1.8.7. LIPOSOMES 

Liposomes are vesicles made out of phospholipids and cholesterol. They are amphiphilic. The 

inside watery center is appropriate for conveyance of hydrophilic medications and the 

phospholipid bilayer epitomizes hydrophobic medications. The adjustment of surface by 

connecting dextran or Stake to the phospholipid bilayer expands their dissemination time in 

blood. 

 

1.8.8. IMPLANTS 

In the majority of the inserts (a medication conveyance framework), a penetrable polymeric layer 

encompasses the center of strong drugs. The inserts can be altered into various shapes, for 

example, films, pellets, fittings, poles and circles. The inserts can be named non-biodegradable 

and biodegradable inserts, contingent upon the polymer utilized. 

 

The polymers for the most part utilized in the non-biodegradable inserts incorporate polyvinyl 

liquor (PVA), silicone and ethylene vinyl acetic acid derivation (EVA). Silicone can be redone to 

be both a porous or impermeable layer depending on the grade and thickness of silicone utilized. 

Biodegradable frameworks can be made either by regular polymers (for example egg whites, 

gelatin and collagen) or by engineered polymers, like Polylactic corrosive, polyglycolic 

corrosive and polylactic-co-glycolic corrosive (PLGA) copolymer. In biodegradable inserts, drug 

discharge happens during polymer debasement. Inserts endorsed by the FDA for eye: Retisert, 
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Vitrasert, and Ozurdex. Retisert, is an intraocular embed for the treatment of noninfectious 

uveitis that contains fluocinolone acetonide (FA). 

 

2. RESULT AND DISCUSSION  

Table 2.1 Polymers with drug delivery system. 

POLYMER 
DELIVERY 

SYSTEM 
FORMULATION 

FORMULATION 

METHOD 
USES REFERENCE 

GAUR GUM 

Controlled 

release drug 

delivery system 

Nano-formulation 

Emulsion cross 

linking 

ionic gelation 

method 

Most widely 

used approach 

for nano-

formulation is 

the single/double 

step emulsion 

method. 

George.A, et 

al.[7] 

CHITIN AND 

CHITOSAN 

Sustained and 

controlled 

release drug 

delivery system 

Targeted drug 

delivery system 

Nano-formulation 

Hydrogels 

Patches 

Demineralization, 

ultrafiltration and 

molecular sieving 

used as drug 

delivery carriers 

in chemotherapy 

Baharlouei.P, 

et al.[8] 

ROSIN 

Targeted and 

controlled drug 

delivery system 

micro capsulation 

Film forming and 

coating and micro 

capsulation 

Rosin is likewise 

utilized in beauty 

care products, 

biting gums, and 

dental stains. 

Gandhi .K, et 

al.[2] 

ETHYLCELLULOSE 

Controlled 

release drug 

delivery system 

Sustained 

release drug 

delivery system 

Tablets 

Micro capsulation 

microsphere 

 

film covered 

tablets 

microcapsules 

solvent 

evaporation 

It can used as 

covering 

specialist, Tablet 

folio, tablet filler, 

thickness 

expanding 

specialist and in 

supported 

discharge item, 

including film 

covered tablets, 

microcapsules, 

microspheres, 

and framework 

tablets. 

Torkaman.M, 

et al.[2] Singh 

N, et al.[1] 

GELATIN 

Controlled 

release drug 

delivery system 

Nanoparticles or 

nano capsules 

Microparticles or 

micro capsules 

Emulsion 

Desolvation 

Nanoprecipitation 

Coacervation 

Electrospray 

Gelatin is 

biocompatible, 

biodegradable, 

and low 

immunogenicity. 

It is used as 

suspending agent 

and thickness 

Milano.A, et 

al.[10] 
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agent. 

COLLAGEN 

Controlled 

release drug 

delivery system 

Emulsion 

 

Extraction, 

purification, 

chemical 

crosslinking and 

sterilization 

It has been 

utilized for 

controlled drug 

conveyance and 

tissue designing 

application 

because of its 

biocompatibility 

and simple 

gelatin. 

Singh .N, et 

al.[1] 

ALIGINATE 

conventional 

drug delivery 

systems  

 novel drug 

delivery 

systems 

(NDDS) 

Hydrogel 

Emulsification–

gelation process 

 

It is used in oral 

drug delivery, 

ocular drug 

delivery, 

transdermal drug 

delivery, nasal 

drug delivery, 

vaginal drug 

delivery, 

pulmonary drug 

delivery and 

mucosal drug 

delivery. 

Mohammad.A, 

et al.[11] 

POLYETHYLENE 

GLYCOL 

Nanodrug 

delivery system 

Tablet 

Capsules 

Wet granulation 

Direct 

compression 

method 

It is used as an 

inactive 

ingredient in the 

pharmaceutical 

industry as a 

solvent, 

plasticizer, 

surfactant, 

ointments, and 

suppository base, 

and tablet and 

capsule lubricant 

Singh.N, et 

al.[1] 

POLYCAPROLACTONE 

Controlled 

release drug 

delivery system 

Implantable 

drug delivery 

system 

Microsphere 

Nanoparticles 

Scaffolds 

Films  

Fibers 

micelles 

microsphere 

dermal filler 

PCL is 

biodegradable 

polyester with a 

low liquefying 

point of around 

60c and a glass 

change 

temperature of 

about - 60c. PCL 

is the most 

normal use in the 

assembling of 

specialty 

polyurethanes 

Konkimalla.B, 

et al.[12] 

Gandhi.K, et 

al.[2] 



d Current Pharmaceutical Research Journal                                                                    Volume 01, Issue 02 
 

Copyright@ Shabnam |                                                                                                                                  Page 28 

POLY-1-GLUTAMIC 

ACID 

Controlled 

release drug 

delivery system 

Sustained drug 

delivery system 

Nano formulation 

Solvent Exchange 

Method 

Ionic Gelation 

Method 

It is used in 

antimicrobial 

activity, cancer 

therapy, gene 

therapy, diabetic 

therapy, and 

Gastroesophageal 

Reflux Disease 

(GERD). 

Khalil I.R, et 

al.[13] 

 

CONCULSION 

The Improvement of polymeric medication conveyance frameworks that have in light of normal 

and engineered polymers are quickly arising to drug fields. The productive advances have made 

in the use of biocompatible and bio-related copolymers and dendrimers to malignant growth 

therapy, including their utilization as conveyance frameworks for strong anticancer medications. 

The engineered polymers can be planned or adjusted according to necessity of the definition by 

changing polymer qualities and then again normal drug excipients are biocompatible, non 

poisonous, climate amicable and efficient. A few polymers have been effectively utilized and 

others are being explored as excipients in the plan of measurement structures for compelling 

medication delivery.In polymeric quality conveyance frameworks, viral vectors and non-viral 

vectors for quality conveyance have momentarily broke down. The frameworks of non-viral 

vectors for quality conveyance are polyethylenimine subsidiaries, polyethylenimine copolymers, 

and polyethylenimine formed bio-reducible polymers, and the frameworks of viral vectors are 

DNA forms and RNA forms for quality conveyance. 
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