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MATRIX-BASED SYSTEMS e e
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— Hydrophilic Matrix
. - Suitable for water-soluble
Which type of Ell_r]lc.llcgs,_ releasées drug through
: . diffusion and erosion.
E:LYE?LL“::;::;: % Hydrophobic Matrix
release? Ideal for water-insoluble drugs,

releases drug primarily through
diffusion.
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Hydrohilic matrix system
Controlled drug release
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HYDROPHOBIC MATRIX SYSTEMS

The drug is dispersed in a hydrophobic matrix (e.g.,
ethyl cellulose) that remains intact in the gastroin-

testinal tract and the drug is released by diffusion
through the matrix.
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Erosion-controlled system o

Surface erosion Bulk erosion

Drug

release Drug
release
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Acidic =——p < Alkaline
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STAGE 1: DRUG STAGE 2: DRUG
LOADING/STORAGE LOADING RELEASE
(BELOW LCST) (ABOVE LCST)

@ 25°C Swollen @ 37°C High Temp
BELOW LCST Hydrogel (BODY TEMP)
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1. REDUCED DOSING
FREQUENCY

Therapeutic Window
Therapeutic Window

o . [
T @ GG:)D ® Controlled Release
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MAINTANED 3. ENHANCED PATIENT 4. MINIMIZED
THERAPETIC LEVEL COMPLIANCE SIDE EFFECTS
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1. COMPLEX 3. RETRIEVAL
FORMULATION & 2. RISK OF CHALLENGES 4. VARIABLE
MANUFACTURING DOSE BIOLOGICAL

DOSE DUMPING RESPONSE

M N @ & ®
= "'®

© o0 ©
Difficult to remove
Requires specialized System fialure can the the sranty Effectveness can vary
equipment, precise control, lead rapid, uncernoled the delivery system in due individual patient
and mulf-step processes, release the entire in case the adverse differences, ifferences,
increasing production costs ertire drug dose, causing reactions or need metabblism, genetics,
and complexity. toxicity. to stop treatment. and physsioigical

conditions.
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4 XN A 4 R 4 )
1. CHRONIC 2. VACCINE 3. CANCER 4. OCULAR &
DISEASE DELIVERY THERAPY TRANSDERMAL
MANAGEMENT DELIVERY

Therapeutic Level

Maintains stable Single-shot Targeted delivery O
drug levels for vaccines releasing to tumor sites,
for conditions antesing antgens minimizites
like diabetes, over time, enhaning minimizg systema
hypetertion, and response and reducing systemm toxicity Ocular: Extended drug
pain, inpain, and redicing the and incrasing the release for glaucoma.
improving patient need of multiple effectieness of Transdermal: Pain relief,
quality to life. booster shots. chemontogy drugs hormone therapy via
skin patches
L y 9 y Y ., J/
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SUMMARY

Helps maintain drug levels
within the therapeutic range
- forlonger periods

| ADVANTAGES

Steady drug concentration
Reduced side effects and toxicity
Better patient compliance

Efficient use of drug

| ExAmPLES |

« Nitro-Dur (transdermal patch)

+ Ocusert (ocular insert)

+ Theo-24 (oral controlled tablet)

+ Ferro-Sequels (hydrophobic matrix)

- i.' DOBNIRD

CONTROLLED RELEASE
DRUG DELIVERY SYSTEMS

| EXAMPLES |-

| Dissolution-controlled systems |

Encapsulated systems
— drug enclosed in coatim/capsule, dissolves

'--i_ ’ gradually

Matrix dissolution
drug embedded in a slowly dissolving matrix

{
|

1' Diffusion-controlled systems '

Reservoir systems

— drug core surrounded by membrane
{ (e.g. potches, ocular inserts)
' Matrix systems

drug dispersed in polymer matrix
(e.g. controlled tablets)

~ Osynotic-controlled systems |

Use osmotic pressure through a semil-permea-
bie membrane with orifice

| I lon-exchange systems |

Drug bound to ion-exchange resins, released
. by ion replacement in Gl fluids

| Matrix-based systems 'i

Matrix erodes gradually (surface or bulk erosion)

| Stimuli-responsive systems |
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1. What is the main stimulus that triggers drug release in temperature-responsive
systems?
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Triggers for Drug Release
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Light Exposure - | pH Changes

Enzyme Activity N~ Temperature
Changes
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The increase in permeability of hydrogels at body temperature
helps in
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Hydrogel Permeability and Drug Release

Body Temperature @Z

Increased Permeability ~ *--,

Enhanced Controlled Drug  .{/
Release °
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The main mechanism behind temperature-sensitive drug
release is:
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Temperature-Sensitive Drug Release Cycle

Temperature
Change
Therapeutic Hydrogel
Effect Response

\./

Drug Release
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