
Controlled Drug Delivery System

Drug delivery system (DDS) – It is defined as a

formulation or a device that enables the introduction

of a therapeutic substance in the body and improves

its efficacy and safety by controlling the rate, time,

and place of release of drugs in the body.



Plasma level time profile of conventional 

dosage form
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Limitations of conventional dosage 

Poor patient compliance

Difficult to maintain steady state condition 

Under medication or over medication



Why Novel drug delivery system

Novel drug delivery systems have been used to deliver

the drug over a period of time and can reduce the

undesired fluctuations of drug levels thus diminishing

side effects while improving the therapeutic outcome of

the drug.

The objective of NDDS is 

Spatial Drug Delivery

Temporal Drug Delivery



Carriers  of NDDS

Liposomes

Niosomes

Nanoparticles

Microparticles/ Microcapsules

Nano and microemulsion

Magnetic beads



Modified Drug Delivery System 

Modified release dosage forms are those preparations

where the rate and/ or place of release of the active

substance(s) are different from that of a conventional

release dosage form.
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Delayed release 

Sustained release 

Controlled release 

Extended release

 Site specific targeting 

Receptor targeting 



Plasma level time profile of controlled 

release dosage form



Rational of controlled drug 

delivery system 

Reduction in fluctuation of drug blood levels

Reduce the dosage frequency

To improve patients compliance

To ensure safety and improve efficacy of drugs

More consistent and prolonged therapeutic effect 
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Decreased incidence of toxicity

Better drug utilization

Delivery of drug at site at predicted time



Advantages 

• Improved patient convenience and compliance due

to less frequent drug administration.

• Reduction in fluctuation in steady-state levels and

therefore better control of disease condition and

reduced intensity of local or systemic side effects .

• Increased safety margin of high potency drugs due

to better control of plasma levels
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•Maximum utilization of drug enabling reduction

in total amount of dose administered.

•Reduction in health care costs through improved

therapy, shorter treatment period, less frequency of

dosing and reduction in personnel time to dispense,

administer and monitor patients.



Continue…

•Maximum utilization of drug enabling reduction

in total amount of dose administered.

•Reduction in health care costs through improved

therapy, shorter treatment period, less frequency of

dosing and reduction in personnel time to dispense,

administer and monitor patients.



Disadvantage

•Decreased systemic availability in comparison to

immediate release conventional dosage forrms; this may be

due to incomplete release, increased first-pass metabolism,

increased instability, in sufficient residence time for

complete release, site-specific absorption, pH-dependent

solubility, etc. ·
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Poor in vitro-in vivo· correlation.

Possibility of dose dumping due to food,

physiologic or formulation variables or chewing

or grinding of oral formulations by the patient and

thus, increased risk of toxicity.
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Retrieval of drug is difficult in case of toxicity,

poisoning or hypersensitivity reactions.

Reduced potential for dosage adjustment of

drugs normally administered in varying strengths.

Higher cost of formulation.



Selection of drug 

Biopharmaceutical Characteristic of drug 

Release from the formulation.

Movement within the body during its passage to the site of 

action.



Continue…

Molecular weight of the Drug

Aqueous solubility of the Drug

Apparent Partition coefficient of the Drug

Drug pKa and Ionization at physiologic pH

Drug Stability

Mechanism and site of absorption
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Oral Route

Intramuscular/Subcutaneous Routes

Transdermal Route

Biopharmaceutical Aspects of Route of 

Administration
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Absorption rate

Elimination Half-Life

Rate of Metabolism

Dosage Form Index (DI)

Pharmacokinetic  characteristic of drug
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Therapeutic Range

Therapeutic Index (Tl)

Plasma Concentration-Response Relationship

Pharmacodynamic characteristic of drug


