
www.ejpmr.com 

Uzma.                                                                              European Journal of Pharmaceutical and Medical Research 

286 

 

 

NOVEL DRUG DELIVERY SYSTEM: A REVIEW ON MODIFIED DRUG DELIVERY 

SYSTEM, MICROENCAPSULATION AND TARGETED DRUG DELIVERY SYSTEM 
 
 

Uzma J. Sikilkar* 

 

Indrayani Institute of Pharmaceutical Education and Research. 

 

 

 

 

 
Article Received on 30/07/2020                                     Article Revised on 20/08/2020                                   Article Accepted on 10/09/2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Drug delivery systems can be defined as a perspective 

mechanism to introduce clinically used agents into 

systemic circulation.
[1]

 It can be a dosage form or any 

device aids administration of therapeutic agents into 

body which enhances the efficacy of drugs and safety of 

drugs by the controlling the rate, time and release of 

drug. This mechanism of drug delivery includes 

administration of therapeutic drug, the release of active 

ingredients into body and the transportation of drug to a 

particular site of action.
[2]

  

 

Conventional Drug Delivery Sytem 

Conventional drug delivery system is the process of 

administration of drug such as tablets, capsules, powders 

or any other pharmaceutical products to humans or 

animals to achieve therapeutic efficacy of medication.
[3]

  

 

Novel drugs 

Novel drugs are the new innovative products which are 

non-obvious and mainly used to advance the patient 

healthcare and benefit patients.
[4]

  

 

Novel drug delivery system 

Novel drug delivery systemsis the new advance 

technique. Recent advances in the understanding of 

pharmacokinetic & pharmacodynamics behavior of drug 

have offer a more rational approach to the development 

of optimal drug delivery system. The novel drug delivery 

systems (NDDS) are carriers which maintain the drug 

concentration in therapeutic range for longer period of 

time.
[5]

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SJIF Impact Factor 6.222 

Review Article 

ISSN 2394-3211 

EJPMR 

 

 

EUROPEAN JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
www.ejpmr.com 

 

ejpmr, 2020,7(10), 286-292 

ABSTRACT 

Novel drug delivery system has led to many advances in pharmaceutical industries. Newer drug delivery 

techniques has largely influenced the medical field. There are various drug delivery systems which are broadly 

categorized as conventional drug delivery system and modified drug delivery system. Conventional drug delivery 

systems includes certain limitations due to which new system was developed named modified drug delivery system 

i.e. novel drug delivery system. Novel drug delivery system many such techniques such as microencapsulation, 

targeted drug delivery system and nanotechnology. The pharmaceutical industries has went far away in 

manufacturing new medicines which eventually develops a medical practice. The main advantage of these novel 

drug delivery is that it gives patient compliance. Patient gets many advantages through this system because it 

consists of certain such as targeting receptor, controlled drug delivery, nanotechnology which helps a patient to a 

greater extent. Conventional drug delivery system may cause many adverse reactions due to high dose or may 

cause reduced therapeutic effect due to reduced dose. Also, every individual can show different pharmacological 

actions to same drug and dose. Hence, novel drug delivery maintains the drug concentration as well as delivers a 

dug to a particular site of action. 
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Limitations of conventional drug delivery system 

 
Fig 1: Limitations Of Conventional Drug Delivery System.

[6]
 

 

Modified Drug Delivery System 

Modified drug delivery systems have been developed to 

deliver drug to the part of the body where it will be 

absorbed, to simplify dosing schedules, and to assure that 

concentration of drug is maintained over an appropriate 

time interval. To overcome the limitations of 

conventional drug delivery system, modified drug 

delivery system was developed. 

 

Types of modified drug delivery system 

 Sustained/Controlled  release drug delivery system 

 Delayed release drug delivery system 

 Extended release drug delivery system.
[7]

 

 

Sustained Release Drug Deivery System 

To achieve a prolonged therapeutic effect by 

continuously releasing medication over an extended 

period of time after administration of single dose 

sustained release dosage form was developed. The main 

aim of preparing sustained release formulations was 

intended to modify and improve the drug performance 

by; 

 Increasing the duration of drug action 

 Decreasing the frequency of dosing 

 Decreasing the required dose employed  

 Providing uniform drug delivery.
[8]

 

 
Fig. 2: Types Of Sustained/Controlled Relase Drug Delivery System.

[9]
 

 

1. Diffusion sustained system 

Diffusion sustained system is the passage of drug 

molecules from higher concentration to the lower 

concentration.  

The flux of drug is given by, 

 

J= - D dc/dx  

D = diffusion coefficient in area/ time  

Dc/dx = change of concentration 'c' with distance „x‟ 

 

2. Dissolution sustained system 

A product that naturally retains the drug at a slow 

dissolution rate and reduces its dissolution rate by 

sufficient salt or derivative formation for those drugs 

with high water solubility.
[10]

  

 

3. Ion exchange method 

It is based on the drug resin complex formation when an 

ionic solution is kept in contact with ionic resins. The 

drug from these complexes gets exchanged in 
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gastrointestinal tract and released with excess of Na+ and 

Cl- gastrointestinal tract.
[11]

  

 

4. Ph Dependent Formulation 

The gastrointestinal tract present some unusual features 

for the oral route of drug administration with relatively 

brief transit time through the gastrointestinal tract, which 

constraint the length of prolongation, further the 

chemical environment throughout the length of 

gastrointestinal tract is constraint on dosage form design. 

Since most drugs are either weak acids or weak bases, 

the release from sustained release formulations is pH 

dependent.
[9]

  

 

Extended Release 

The main objective to formulate an API in an extended 

drug delivery system is related to its pharmacokinetics 

parameters. An appropriate formulation can make the 

absorption, distribution, metabolism and elimination 

(ADME) profile of a drug much more favorable. 

 

By incorporating the dose for 24 hours into one tablet 

from which the drug is slowly released, peaks of high 

plasma concentration and troughs of low plasma 

concentration can be prevented. This helps avoids the 

side effects associated with high concentration and the 

lack of activity associated with low concentration giving 

better overall therapy.
[12]

  

 

Delayed Release System 

Delayed release system are those that use repetitive, 

intermittent dosing of a drug from one or more 

immediate release units incorporated into single dosage 

form. Examples of delayed release system are repeat- 

action tablets and capsules and enteric coated tablets 

where timed release is achieved by barrier coating.
[13]

  

 

Microencapsulation 

Microencapsulation is described as a process of 

enclosing micron-sized particles of solids or droplets of 

liquids or gasses in an inert shell, which in turn isolates 

and protects them from the external environment The 

products obtained by this process are called 

microparticles, microcapsules and microspheres which 

differentiate in morphology and internal structure. When 

the particle size is below 1 mm they are known as 

nanoparticles, nanocapsules, nanospheres, respectively 

and particles having diameter between 3–800 mm are 

known as microparticles, microcapsules or microspheres. 

Particles larger than 1000 mm are known as macro 

particles.
[14]

  

 

 
Fig. 3: Different Structure Of Microcapsule And Microspheres.

[15] 

 

 
Fig. 4: Techniques Used For Microencapsulation.

[16] 

  



www.ejpmr.com 

Uzma.                                                                              European Journal of Pharmaceutical and Medical Research 

289 

Advantages of Microencapsulation 

1. It gives protection against UV, heat, bio-oxidation, 

acids, and bases. 

2. Shelf life is improved due to preventing degradation 

reactions. 

3. Masking of bitter taste and odours. 

4. Control of hygroscope. 

5. It enhances flow ability, solubility and permeability.  

6. It handles liquids as solids.
[17]

  

 

Targeted Drug Delivery System 

Targeted drug delivery is a kind of smart drug delivery 

system which is miraculous in delivering the drug to a 

patient. This conventional drug delivery system is done 

by the absorption of the drug across a biological 

membrane, whereas the targeted release system is that 

drug is released in a dosage form. Targeted drug delivery 

system is based on a method that delivers a certain 

amount of a therapeutic agent for a prolonged period of 

time to a targeted diseased area within the body. This 

helps maintain the required plasma and tissue drug levels 

in the body; therefore avoiding any damage to the 

healthy tissue via the drug. The drug delivery system is 

highly integrated and requires various disciplines, such 

as chemists, biologist and engineers, to join forces to 

optimize this system.
[18]

  

 

 Strategies of Drug Targetting 

Drug targeting to an area of interest within the body 

increases the therapeutic effectiveness as well as it 

reduces the toxicity that may arise otherwise. Two 

strategies are widely used for drug targeting to the 

desired organ/tissue. 

 

Passive targeting  

This is based on the accumulation of drug at areas 

around the site of interest, such as in case of tumor 

tissues. This is called Enhanced Permeability Retention 

(EPR) effect. Such a types of targeting occurs with 

almost all types of drug delivery carriers. Passive 

targeting is actually a misnomer because it cannot really 

be described as a form of selective targeting. Although 

the EPR effect applies for nanoparticle administered, the 

majority (>95%) of these nanoparticles tend to 

accumulate in organs other than those of interest such as 

liver, lungs and spleen. Thus, it is the distribution of drug 

by blood circulation. Examples include the use of 

antimalarial drugs being targeted for the treatment of 

microbial infections such as leishmaniasis, candidiasis 

and brucellosis.
[19]

  

 

Active targeting  

Active targeting is essential for the delivery of drugs, 

genes and theranostics to the location of interest avoiding 

the normal tissues and thereby enhances the therapeutic 

efficiency and limits the side effects. Active targeting is 

able to significantly increase the quantity of drug 

delivered to the target cell compared to free drug or 

passively targeted nanosystems.
[20]

  

 

First order targeting  

This is the distribution of drug to capillary beds of target 

sites- organ or tissue, for example, in case of lymphatic 

tissue, peritoneal cavity, pleural cavity, cerebral 

ventricles, eyes, joints, etc 2. 

 

Second order targeting  

This is the targeting of drugs to specific sites such as the 

tumor cells, for example, to kupffer cells in liver.  

 

Third order targeting 

 It is the type of drug targeting wherein the drug is 

intracellularly localized at the target site via endocytosis 

or through receptor-based ligand mediated entry.
[19]

  

 

Nanotechnology 

The prefix “nano” is a Greek word which means 

“dwarf”. The word “nano” means very small or 

miniature size. Nanotechnology is the treatment of 

individual atoms, molecules, or compounds into 

structures to produce materials and devices with special 

properties. Nanotechnology deals with materials in the 

size of 0.1 to 100 nm; however it is also inherent that 

these materials should display different properties such 

as electrical conductance chemical reactivity, magnetism, 

optical effects and physical strength, from bulk materials 

as a result of their small size.
[21]

  

 

 Devices based on nanotechnology 

1) Nano tubes 

The term nanotube is normally used to refer to the 

carbon nanotube, which has received enormous attention 

from researchers over the last few years and promises, 

along with close relatives such as the nanohorn, a host of 

interesting applications.
[22]

  

 

2) Nano Shells 

Nanoshells, which are thin coatings deposited on core 

particles of different material have gained considerable 

attention.
[23]

  

 

3) Quantum Dots 

A quantum dot is a semiconductor nano crystal whose 

size is in the range 1–10 nm. The size of these particles 

results in new quantum phenomena that yield significant 

benefits. Material properties change dramatically at this 

scale because quantum effects arise from the 

confinement of electrons and holes in the material. Size 

changes other material properties such as the electrical 

and nonlinear optical properties of a material making 

them very different from those of the material‟s bulk 

form.
[24]

  

 

4) Dendrimers 

Dendrimers are highly bifurcated, monodisperse, well-

defined and three-dimensional structures. They are 

globular-shaped and their surface is functionalized easily 

in a controlled way, which makes these structures 

excellent candidates as drug delivery agents.
[25]
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Applications of nanotechnology 

 Drug delivery 

The overall medication intake and side-effects can be 

reduced considerably by deposit the effective broker in 

the melancholy area only and in no higher amount than 

needed. This highly particular strategy decreases costs 

and human struggling. An example can be found in 

dendrimers and nanoporous materials. They could hold 

little medication elements moving them to the preferred 

location. Another perspective is based on little 

electromechanical systems; NEMS are being examined 

for the effective launch of medication. Some possibly 

important programs include cancer therapy with metal 

nanoparticles or silver seashells.
[26]

  

 

 Nanotechnology In Uv Protection 

Zinc oxide (ZnO) and titanium dioxide (TiO2) particles 

have been widely used for many years as UV filters in 

sunscreens. Recently, nanoparticles of these oxides have 

become popular as they retain the UV filtration and 

absorption properties while eliminating the white chalky 

appearance of traditional sunscreens. Products using 
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nanoparticles of ZnO or TiO2 are transparent so have 

increased aesthetic appeal, are less smelly, less greasy 

and more absorbable by the skin. Many sunscreens and 

moisturizers available now use these nanoparticles, 

including products from Boots, Avon, The Body Shop, 

L‟Oreal, Nivea and Unilever.
[27]

  

 

 Nanotechnology In Medicines 

The small size of nanoparticles can be very useful in 

oncology, particularly in imaging. Quantum dots when 

used in conjunction with magnetic resonance imaging, 

can produce exceptional images of tumor sites. These 

nanoparticles are much brighter than organic dyes and 

only need one light source for excitation which shows 

that the use of fluorescent quantum dots could produce a 

higher contrast image and at a lower cost than today's 

organic dyes used as contrast media.
[28]

  

 

 Nanotechnology In Gene Delivery 

Gene therapy is a recently introduced method for 

treatment or prevention of genetic disorders by 

correcting defective genes responsible for disease 

development based on the delivery of repaired genes or 

the replacement of incorrect ones. The most common 

approach for correcting faulty genes is insertion of a 

normal gene into a nonspecific location within the 

genome to replace a nonfunctional gene. An abnormal 

gene could also be swapped for a normal gene through 

homologous recombination or repaired through selective 

reverse mutation, which returns the gene to its normal 

function.
[29]

  

 

CONCLUSION 

Novel Drug delivery System (NDDS) NDDS is a 

combination of advance technique and new dosage forms 

which are far better than conventional dosage forms. 

Modified release drug products have been successfully 

marketed for many years. The concept of modified 

release formulations emerged with an objective to 

improve patient‟s compliance. The approach to modified 

release drug delivery systems has changed from a line 

extension strategy to a clinically superior approach for 

marketed drugs as well as for new chemical entities. The 

benefits offered by modified release systems include 

reduced dosing frequency with improved patient 

compliance, better and more uniform clinical effects with 

lower incidence of side effects and possible enhanced 

bioavailability. It is very difficult for a drug molecule to 

reach its destination (site of action) in the complex 

cellular network of an organism. Nanotech targeted 

delivery of drug is becoming one of the brightest stars in 

the medical sciences. The inherent advantage of this 

technique has been reduction in the dose and the side 

effect of drug. The application of nanotechnology in drug 

delivery has particularly enhanced the delivery of drugs. 

There are numerous nanoparticles that have been 

approved for clinical use and, although they are still in 

their development stages, they hold the key to the future 

of drug-targeting. On the other hand, microspheres and 

microcapsules are established as unique carrier systems 

for many pharmaceuticals and can be tailored to adhere 

to targeted tissue systems. Hence, microcapsules and 

microspheres can be used not only for controlled release 

but also for targeted delivery of drugs to a specific site in 

the body. Hence, novel drug delivery system has given a 

hope to healthcare system.  

 

REFERENCE 

1. Mathiowitz E. Drug Delivery Systems, 2008; 36. 

doi:10.1177/0192623307311411. 

2. Bretegnier A. Introduction - 1. Form Linguist en 

Context d’insertion. Published online, 2016; 1-25. 

doi:10.3726/978-3-0352-0060-7/5. 

3. Murali S, Nair SC, Priya A. Drug delivery research: 

Current status and future prospects. Int J Pharm Sci 

Rev Res., 2016; 40(1): 94-99. 

4. Centre of Drug Evaluation and Research. 

<http://www.fda.gov/downloads/Drugs 

/DevelopmentApproval 

Process/DrugInnovation/UCM485053.pdf>. Nov 

Drugs Summ, 2015;  2016(January): 3. 

https://www.fda.gov/media/95661/download. 

5. Khan MG. Topic –the Novel Drug Delivery System. 

World J Pharm Pharm Sci., 2017; (July 2017): 477-

487. doi:10.20959/wjpps20177-9607. 

6. Poor I. Conventional drug delivery, 1-32. 

7. Mithilesh K. Modified Release Formulations To 

Achieve the Quality Target Product Profile (Qtpp), 

2012; 3(08): 2376-2386. 

8. Jethara SI. Sustained Release Drug Delivery 

Systems : A Patent Overview Aperito Journal of 

Drug Designing Sustained Release Drug Delivery 

Systems : A Patent Overview. 2015;(January). 

doi:10.14437/AJDDP-1-107 

9. Kamboj S, Saroha K, Goel M, Madhu C. Sustained 

release drug delivery system: An overview. Pharma 

Res., 2012; 8(1): 169-186. 

10. Sai A, Aeila S, Alluri R, Kumar AR. Sustained 

Release Matrix Type Drug Delivery System: an 

Overview. Rohit al World J Pharm Pharm Sci., 

2019; 8(February): 470. doi:10.20959/wjpps20201-

15241. 

11. Niraj, Srivastava VK, Singh N, Gupta T, Mishra U. 

Sustained and controlled drug delivery system - As a 

part of modified release dosage form. Int J Pharma 

Sci., 2013; 2(5): 586-601. 

12. Fyhr P, Downie K. Extended release drug delivery 

technology. Innov Pharm Technol. Published online, 

2013; 80-86. 

13. Bose S, Kaur A, Sharma SK. a Review on Advances 

of Sustained Release Drug Delivery System. Int Res 

J Pharm, 2013; 4(6): 1-5. doi:10.7897/2230-

8407.04601 

14. Jyothi NVN, Prasanna PM, Sakarkar SN, Prabha 

KS, Ramaiah PS, Srawan GY. Microencapsulation 

techniques, factors influencing encapsulation 

efficiency. J Microencapsul, 2010; 27(3): 187-197. 

doi:10.3109/02652040903131301. 

15. Singh MN, Hemant KSY, Ram M, Shivakumar HG. 

Microencapsulation: A promising technique for 



www.ejpmr.com 

Uzma.                                                                              European Journal of Pharmaceutical and Medical Research 

292 

controlled drug delivery. Res Pharm Sci., 2010; 

5(2): 65-77. 

16. Venkatesan P, Manavalan R, Valliappan K. 

Microencapsulation: A vital technique in novel drug 

delivery system. J Pharm Sci Res., 2009; 1(4): 26-

35. 

17. Garg A, Chhipa K, Kumar L. Microencapsulation 

Techniques in Pharmaceutical Formulation. Eur J 

Pharm Med Res www.ejpmr.com, 2018; 5(3): 199-

206. www.ejpmr.com. 

18. Rani K, Paliwal S. A Review on Targeted Drug 

Delivery: its Entire Focus on Advanced 

Therapeutics and Diagnostics. Sch J Appl Med Sci., 

2014; 2(1): 328-331. http://saspublisher.com/wp-

content/uploads/2014/03/SJAMS-21C328-331.pdf. 

19. Eranti Bhargav, N.Madhuri A mann, E VR. 

Targeted Drug Delivery: A Review. World J Pharm 

Pharm Sci., 2017; 3(august): 2278-4357. 

20. Attia MF, Anton N, Wallyn J, Omran Z, Vandamme 

TF. An overview of active and passive targeting 

strategies to improve the nanocarriers efficiency to 

tumour sites. J Pharm Pharmacol., 2019; 71(8): 

1185-1198. doi:10.1111/jphp.13098. 

21. Nikalje AP. Nanotechnology and its Applications in 

Medicine. Med Chem (Los Angeles)M 2015; 5(2). 

doi:10.4172/2161-0444.1000247. 

22. Holister P, Harper TE, Vas CR. Nanotubes white 

paper. C Cientìfica, January, 2003; (January). 

http://nanoparticles.org/pdf/nanotubes.pdf. 

23. Kalele S, Gosavi SW, Urban J, Kulkarni SK. 

Nanoshell particles: Synthesis, properties and 

applications. Curr Sci., 2006; 91(8): 1038-1052. 

24. Park B. Current and future applications of 

nanotechnology. Issues Environ Sci Technol, 2007; 

24(January 2007): 1-18. 

doi:10.1039/9781847557766-00001. 

25. Patra JK, Das G, Fraceto LF, et al. Nano based drug 

delivery systems: Recent developments and future 

prospects 10 Technology 1007 Nanotechnology 03 

Chemical Sciences 0306 Physical Chemistry (incl. 

Structural) 03 Chemical Sciences 0303 

Macromolecular and Materials Chemistry 11 

Medical and Health Sciences 1115 Pharmacology 

and Pharmaceutical Sciences 09 Engineering 0903 

Biomedical Engineering Prof Ueli Aebi, Prof Peter 

Gehr. J Nanobiotechnology, 2018; 16(1): 

doi:10.1186/s12951-018-0392-8. 

26. Rakesh M, Tn D, Vishal T, Shalini K. 

Biotherapeutic Discovery Applications of 

Nanotechnology. Nanomedicine Biother Discov, 

2015; 5(1): 1-5. doi:10.4172/2155-983X.1000131. 

27. Nafisi S, Maibach HI. Nanotechnology in cosmetics. 

Cosmet Sci Technol Theor Princ Appl. Published 

online, 2017; 337-361. doi:10.1016/B978-0-12-

802005-0.00022-7. 

28. Idrees M. Role of nanotechnology in medical 

sciences: a review, 2015; (January). 

29. Vijayakumar R, Ravindra A, Jagannathan S, Rahul 

GP, Ranjithkumar R. Application of 

Nanotechnology in Medicine: A View. 

Nanotechnology, 2013; 7(July): 91-100. 

https://www.researchgate.net/publication/232605186 

 


