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Pathways to Controlled Release
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Diffusion-Controlled Systems

L

Drug release regulated by diffusion through a
polymer matrix.

Reservoir Systems

Drug stored in a reservoir with a rate-
controlling membrane.

AN

> Controlled Release
Delivery

Matrix Systems

Drug dispersed within a polymer matrix for

gradual release. /

Osmotic Systems

O @ &

Drug release driven by osmotic pressure
gradients.

Erosion-Controlled Systems

Drug release through polymer erosion over
time.
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CONTROLLED DRUG
DELIVERY SYSTEMS

e Maintenance of drug
levels within a desired
range

e The need for fewer
administrations

e Optimal use of
the drug in
question

e |ncreased
patient
compliance




ADVANTAGES OF CRDDS
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DRUGS SUITABLE FOR CRDDS
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HISTORY OF CRDDS
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History Controlled Release Drug Delivery Systems (CRDDS)

Ancient Times (—~900 AD - rlr:"l&st Generation (50s-70) |} - Present Day (2020s+)

— Rhozes” Coated Pills A - .
*1 (<1900 AD) Lipowki's Coated
- " Beads (1950)

Spansule Technology
"1 (1952) - First Commercial Product)
E‘a'rlyné;:g‘i}onihg*;(sf);—io) | Second Generation
(40s-80) 80s5-90)
Drug Release Mechanisms / i @
o~ = Ma < ic m lan:s A lication
= cacpp = T pplic ons

Modern Era Bidoc'::nmblc
- Polyvers
@ (Post-1990s) -

Emergence of P— s —
Focus: Physichosnincal Problems. Nanoscoplc e . I
Developments: Oral & Transcdermal Patches Systems @ @ ) |
-
o « Namtechnology - . =
Platforms "Smart’ Systems

oo - @D -

‘ Precision, Targeting &
On-Demand Delivery

07-11-2025 NDDS|CONTROLLED DRUG DELIVERY SYSTEM | LAVANYAAE | AP | SNSCPHS.




07-11-2025

A 4

A4

A 4

A 4

p-_—

-

e

.
1
\.--

URORORCHNE

l
X
H

v

Irmmediate Release

Achieves rapid suystemic absorption for
quick relief.

Modified Releoase

Offers varied release raktes for tailored
drug deliveru.

Specific Targeting

Delivers drug directly to the disease site
for focused action.

Receptor Targeting

Targets specific receptors for enhanced
efficacy.

Delayed Release

Releases drug at a predetermined time
for controlled action.

Extended Release

Reduces dosing frequency for
convenience.

Sustained Release

Maintains constant drug concentration
over Lirme.
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Dissolution Osmotically

Controlled Ton Exchange Controlled

Release Resins Release

Diffusion Diffusion and
Controlled Dissolution

Release Systems
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DISSOLUTION CONTROLLED RELEASE

FIrUTIONS
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Theories of Dissolution

Diffusion
Layer
Formmation

&
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Linmited (_;” )
Solvation

Surface
Renewvwal
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The Diffusion Layer Theory
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Nernst Diffusion Layer Bulk Solution
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ENCAPSULATED DISSOLUTION SYSTEM

Microcapsule

TITITIONS
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Semi-permeable Membrane

Solid Drug Particle

Drug Diffusion

Dissolution
Medium
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MATRIX DISSOLUTION-CONTROLLED SYSTEMS
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x— Released drugs
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Polymer membranes
with different
dissolution rate

/ Reservoir dissolution
Dissolution control
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X Released drugs

B
i S0
& % 1——Dissolved
Ty g 1 mlymef
1% 3

Matrix dissolution Undissolved

control matrix
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DIFFUSION-CONTROLLED SYSTEMS
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Drug Release Process

Barrier
Diffusion Properties
Across Barrier Impact

/
\

High Drug
Concentration

Concentration

—>
. Lower Drug
N
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E—
Concentration Diffusion
Gradient Coefficient
Influence Effect
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RESERVOIR SYSTEMS %
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& [Drug

B Folymer matrix
Swollen polymer malrix
(permeable to drugs)

Dissolution
meda

s

Orug dissolved in glassy Swelling-controdad
polymer matnx drug release
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MATRIX SYSTEMS

Insoluble
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dissolution of
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OSMOTIC-CONTROLLED SYSTEMS

FIrUTIONS
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Semi-Permeable Membrane

Drug Layer

Osmotic Agent Layer
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lon Exchange + @.,.

Resin @ o

Drug Molecule

Gastroinstestinal
lons
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reversible exchange

4+ Bound Drug

& Resin Matrix

+ Molecule
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COSO4
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1.What is the primary advantage of Controlled Release Drug

Delivery Systems (CRDDS) over conventional drug delivery?
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Which drug delivery system is more advantageous
for maintaining drug levels?

/]
?
AW(/@
. . Controlled Release Dru
Conventional Drug Delivery . g
Delivery
Requires frequent administration Maintains drug levels for extended
periods
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2.In an osmotic-controlled system, what is the key mechanism for drug

release?
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What is Osmotic-Controlled Drug
Release Cycle?

1 2 3

Water Pressure Drug Release
Absorption Buildup

Pressure pushes the
drug out through an

Water enters the Osmotic pressure :
system due to increases inside the orifice.
osmotic pressure. system.
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3.Which type of system relies on the reversible exchange of
jons between the resin and the surrounding medium to

release the drug?
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the resin and surrounding medium

ﬁ o
= % i(? Diffusion-Controlled

Drug release through concentration gradient

@6) lon-Exchange

Drug release via ion exchange

ﬁ ' Erosion-Controlled
LA AR

Drug release as the system erodes
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