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ABSTRACT: The approaches, formulations and systems for transportation of Pharmaceutical
compounds in the body that alters the rate of drug release or site of drug absorption, drug delivery
for site specific action needed for achieving safe therapeutic effects categorized as Novel Drug
Delivery System (NDDS). The major drawbacks of conventional dosage forms like immediate drug
release pattern, reduced efficacy of certain drugs with increase side effects can be effectively
combated by formulating in novel form as in NDDS. A very slow progress in effective treatment of
severe disease pointed out the use of novel approaches for site specific drug delivery to enhance
therapeutic effectiveness. A combination of advance techniques and new dosage form makes the
novel drug delivery system better than the conventional dosage form. The controlled, sustained and
targeted release drug delivery systems are the major classes of NDDS that are responsible for drug
release for extended period of time with site specific Pharmalogical action.

INTRODUCTIONS:

The method of administering pharmaceutical compound
to achieve a therapeutic effect is caled as drug delivery
system. NDDS can be broadly categorized as the
approaches, formulations and systems for transportation
of pharmaceutical compounds in the body that aters the
drug release, rate or dte of drug absorption, drug
delivery for site specific action needed for achieving safe
therapeutic effects .

Needs of NDDS:

A magjor drawback of conventional dosage formsisthat it
follows an immediate drug release pattern results in
fluctuation of drug concentration in blood depending on
the dosage form. Therefore, in order to overcome such
drawbacks of conventional drug administration and to

382



] Pharm Adv Res, 2018; 1(9): 382-385.

maintain an effective therapeutic concentration of drug
for extended period of time needs NDDS.

NDDS is a combination of advance technique and new
dosage form which are better than conventional dosage
forms. The conventiona  methods of  drug
administration’s results in reduced efficacy of certain
drugs with increase side effects. Such problems can be
easily combated by the use of novel technologies of drug
delivery that helps in increasing therapeutic efficacy and
minimizing the side effects. A very slow progress in
effective treatment of severe disease pointed out the use
of novel approaches for site specific drug delivery to the
enhanced therapeutic effectiveness. The therapeutic
efficacy of a drug is significantly affected by the
methods used to deliver the drug. Certain drugs are
having an optimum concentration range within which
maximum benefits can be obtained and a high or low
concentration results in toxicity or drugs having no
pharmacological actions. Such problems can be easily
overcome by the novel methods of drug administration.
NDDS provides a combination of advance technologies
and new dosage forms as aresult it is far better than the
conventional one. NDDS improves drug potency; control
the drug release pattern to get sustained drug action
results in greater safety and site specific drug targeting.
The novel drug delivery system is classified into
categories like Controlled release drug delivery system
(CRDDS) and Sustained release drug delivery system
(SRDDS) 24,

CONTROLLED RELEASE DRUG DELIVERY
SYSTEM:

The drug delivery at a pre determined rate for locally or
systemically, for a specified period of time is called as
controlled release drug delivery system. CRDDS controls
the release of drug from the dosage form as well as
control the concentration of drug in the body. The drug
release kinetics involves zero order.

Advantages of CRDDS !
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Supports better treatment of chronic diseases. e.g. -
Arthritis, cancer.

Reduced toxicity/side effects.

Decrease in healthcare cost both short and long term.

imitations of CRDDS :
Dose dumping.
Lessflexibility for accurate dose adjustment.
Poor in vitro - in vivo correlation.
Variations in drug response among patients.
Delayed onset of action.
All drugs cannot be formulated suitably in controlled
release form.

SUSTAINED RELEASE
SYSTEM (SRDDYS):

A predetermined rate of drug release for a specific period
of time by providing a constant drug level with least side
effects is called as sustained release drug delivery
system. SRDDS results in therapeutic range drug
concentration for prolonged time interva which results
in decrease in dosing frequency. i. e. four times a day to
once daily. The prolonged drug release by sustained
dosage form is accomplished by employing suitable
polymers that results in coating of granules or tablets
(Reservoir systems), or a matrix where the drug is
dissolved or dispersed (Matrix system). The drug release
kinetics may be Reservoir systems which follows zero
order kinetics and Matrix system which follows linear
release pattern due to function of square root of time 5%,
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DRUG DELIVERY

Advantages of SRDDS:

» Improved drug performance by increase in duration

of drug action.

Decrease in dose and dosing frequency.

Providing uniform drug delivery.

» Minimizing toxicity by facilitating dow drug
absorption.

» Increased drug stability by protection
hydrolysis and other.

>
>

from

) » Localization of drug action.
> Fewer dogas and ‘?'09 ng frequency. » Improved patient compliance by decrease in frequent
> Decreasem(%.l.sdeeff'ects. N drug administration.
» Improved pat_lent compliance and acceptability. > Reduced healthcare cost by improve therapy.
> Lessfluctugtlonat plasmadrug Ievels.' ' > Decreasein length of therapy.
> Mqre uniform . drug effect with improved > Maximum drug utilization.

efficacy/saf ety ratio.
> Increased bioavailability. Limitations OF SRDDS:
> By passing first pass metabolism. » Reduced potential for accurate dose adjustment.
» Slow onset of drug action.
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» Expensive process and equipments used for
preparation of SRDDS.

» Lessflexibility of the physician in the adjustment of
dosage regimen as it is fixed during the design of
dosage form.

Factors influencing controlled/ sustained release
dosage form:

The factors influencing controlled/ sustained release drug
delivery can be broadly classified into 2 categories:

Physicochemica and Biological factors 7.

Physicochemical Factors:

The physical factors affecting controlled/ sustained
release dosage form are agueous solubility; molecular
size and diffusivity; protein drug binding; drug stability;
margin of safety; route of administration; target dite;
duration of treatment; partition coefficient; release rate
and dose and pKa.

Biological factors:

The biological factors affecting controlled/ sustained
release dosage form are absorption; distribution;
metabolism; duration of drug action; dose dependent
biocavailability; elimination half life, role of disease state
and therapeutic index.

Criteria for formulation of sustained release dosage
forms:

The criteria which must be associated with drug for
formulation of sustained release dosage forms are desired
half life, large therapeutic index, low dose, desired
absorption, desired solubility, desirable absorption
window and first pass clearance ©.

TARGETTED DRUG DELIVERY
(TDDS):

The phenomena of drug delivery to the selective target
site of action or absorption and not to the non targeted
organs, tissues or cells are caled as TDDS. TDDS
implicates abtaining a desired pharmacological response
at a selected site without un desirable interaction at other
sites (89,

SYSTEM

Advantages of TDDS [®9:

» Prolonged targeted drug action.

» Restricting drug action to target site.

» Increased efficacy and decreased toxicity of drugs by
alteration of pharmacokinetics and bio distribution.

» Decrease in drug dose and reduction in toxicity due
to lower concentration of drug at non targeted sites.
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Selective targeting to infactious cells compared to
normal cells.

Peak and valley plasma concentration are avoided.
Decrease in dosing frequency.

Development of regenerative techniques.

imitations of TDDS ®:

Drug targeting is highly integrated and requires
active participations chemists, biologists, engineers
for optimization.

» TDDS demands considerations of different
approaches such as-- local drug administration,
cariers and vehicles, differential metabolism,
molecular recognition, site specific activation,
molecular specificity.

» Faster drug clearance of targeted system.

» Use of well established sophigticated technology for
drug formulation.

» Depot of drug at target site may lead to toxicity
Ssymptoms.

» Use of craft for formulation manufacturing, storage
and administration.

» Difficulty in maintaining dosage form stability.

» Theerythrocytes released must be stored at 4 °C.

» Diffusion and reposition of released drugs.
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Drug Targeting Methods:

Drug targeting to a specific area in the body enhances
therapeutic effectiveness and lowers toxicity which may
arise. Drug targeting to specific organ/tissue involves 2
main methods that are passive and active targeting.

Passive targeting:

The drug delivery system that are targeted to systemic
circulation known as passive targeting. Drug at target
sites known as Enhanced Permeability Retention (EPR).
Example: Targeting anti cancer drugs to specific sites,
targeting anti malarial drugs in treating candidiasis and
leishmiansis. Passive targeting occurs as a result of
body’s  natural  response to  physicochemical
characteristics of drug or drug carrier system.

Activetargeting:

In this process drug targeting to specific site involves
modification made on its surface than natural uptake by
RES. The different surface modification methods include
surface coating with bio adhesive, non ionic surfactant or
specific cell or tissue, antibodies (monoclona antibody)
or by albumin protein.

Activetargeting is of three types:
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» First order targeting: It includes drug distribution to
capillary beads of target sites- organs, tissues.
Example is compartmenta drug targeting in
lymphocytes.

» Second order targeting: It involves drug targeting to
specific sites like tumour cells and not to normal
cells. Example is drug targeting to kupffer cells in
liver.

» Third order targeting: It refers to intracellularly

localized drug targeted to specific site by
endocytosis or through receptor based ligand
mediated entry.

Components of targeted drug delivery system:

The first component is Target which includes specific
organ, cell and group of cells. The second component is
Drug carriers markers, those are a special system
required for effective transport of loaded drug to the pre
selected sites. Different targeted drug delivery systems
include drug carriers, Micelles, Liposomes, Liquid
crystals, Nanoparticles, Hydrogels, Niosomes, Resealed
erythrocytes, Monoclona antibodies, Nanodiamond,
Nanoemulgel, Nanodots, Aquasomes, Nanaoconjugates
and Magnetic microparticles *9,

CONCLUSION:

The requirement of safe and effective treatment showed
the path to develop novel drug delivery systems. The
advantages of various classes of novel drug delivery
systems like controlled, sustained and targeted release
drug delivery over conventiona dosage forms makesit a
suitable platform for achieving improved patient care and
treatment.

ACKNOWLEDGEMENT:

The authors are grateful to Dr. Biman Kumar Panigrahi,
for encouragement, linguistic support, and guidance
throughout the study.

REFERENCES:

1. Jain NK. Introduction to Novel Drug Delivery
Systems. 2nd ed. New Delhi: Vallab Prakashan;
2017. pp. 1-15.

2. Rangasamy M, Parthiban KG. Recent Advances in
Novel Drug Delivery Systems. , Int J Res Ayur
Pharmacy, 2010; 1(2): 316-326.

3. Vikas K, Sharma A, Sharma A, Joshi G, Dhillon V.
Recent Advances in NDDS (Novel Drug Delivery
System) for Delivery of Anti-Hypertensive Drugs,
Int JDrug Del Res, 2011; 3(1): 252-259.

Surya and Satyabrata

10.

©Journal of Pharmaceutical Advanced Research 2018.

e -ISSN: 2581-6160 (Online)

Bhowmik D, Gopinath H, Kumar BP, Duraivel S,
Kumar KPS. Controlled Release Drug Delivery
Systems. The Pharma Innov, 2012; 1(10): 24-32.
Jethera Sl, Paatel MR, Patel AD. Sustained Release
Drug Delivery Systems: A Patent Overview. Aperito
j Drug Design Pharmacol, 2014; 1(1): 1-14.

Pundir S, Badola A, Sharma D. Sustained Release
Matrix Technology and Recent Advance in Matrix
Drug Delivery System: A Review. Int J Drug Res
Tech, 2013; 3(1): 12-20.

Mamidala RK, Ramana V, G Sandeep, Lingam M,
Gannu R, Yasmini MR. Factors Influencing the
Design and Performance of Oral Sustained /
Controlled Release Dosage Forms. Int J Pharm Sci
Nanotech, 2009; 2(3): 583-594.

Kana S, Chaturvedi S, Agarwal V, Alim M.
Formulation Approaches for Sustained Release
Dosage Forms. Asian J Pharm Clin Res, 2015; 8(5):
46-53.

Mishra N, Pant Prerna, Parwal A, Jaiswa J, Samad
MA, Tiwari S. Targeted Drug Delivery: A review.
Ame JPharm Tech Res, 2016; 6(1): 1-24.

Rani K, Paiwa S. A review on Targeted Drug
Delivery: It’s entire Focus on Advanced
Therapeutics and Diagnostics. Scholar J Appl Med
Sci, 2014; 2(1C): 328-331.

Conflict of Interest: None
Sour ce of Funding: Nil

Paper Citation: Adhikari SNR, Panda S. Areview on
Novel Drug Delivery System. J Pharm Adv Res,
2018; 1(9): 382-385.

385



