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Polymer and Monomers

Polymers

Chains of repeating monomer

Macromolecules units

Complex structures formed

from polymers Monomers

Basic building blocks of
polymers

07-11-2025 NDDS|POLYMERS|LAVANYAA E | AP | SNSCPHS.




07-11-2025

Polymer Structure and Properties

Polymer Properties

Final characteristics of
the polymer

Polymer Chain Length

Number of monomers
in the chain

Monomer Arrangement

Order and pattern of
monomers

Monomer Type
Specific chemical units

composing the polymer
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Ethylene
y @ ‘f'c""f Vinyl Chloride

Monomer used to "t Monomer used to
produce pnlye:}l';g!:t?; produce PVC plastic.
o & % Polymerization

Monomers % g

Small molecules that
combine to form
polymers.

Process of monomers
joining to create
polymers.
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CONTROLED RELEASE
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Regulate medication
release rate.

G O

ENHANCED PROPERTIES

(,(% P{“":

Modify release profiles
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VERSATILE APPLICATIONS
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Tablets, Injectables,
Patches
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‘ CLASSIFICATION OF POLYMER

Based on origin of Based on molecular | | Based on mode of
SOUrce Based on structure forces polvmerisation
1. Natural : 1. Addition
polymers 1. Linear polvmers ‘ 1. Elastomers polymers
2. Semi- 2. Branched chain S 2. Condensation
: 2. Fibres
svnthetic polvmers polvmers
3. Svnthetic 3. Cross-linked : |
polvmer polvmers ‘ 3.Thermoplastics ‘
4. Thermosetting
polvmers
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CLASSIFICATION PROPERTIES

BACKBONE SOURCE CHEMICAL CHEMICA SOLUBBITY
STABLITY NATURE

- C3 s

o R ® &
a Q “ 83 Polyester,

Polyanahyiride,
Protein-based,
Cellubuse

Darivatives, etc.

Biodegradable, Natural
Non-Biodegrdable Synthetic

Hydroiphic Hydroiphic
Hydobobic Hydorobic

KEY CONSTRAINTS

NATURAL A A

POLYMERS NON-BIODEBARABLE SYNTETIC POLYMERS
Abundant & Bioderadable.
Difficult to o O
Reproduce & Puriffy. Primary diswantage: High Immunigenicity.
May require surgery Require surgery for thas— Limits long-term use.
for removal. removal.
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Versatile Polymer Chains

v

ipinsa ~ THERAWTIC
PROPERTIES @;”‘Z\__i A

lllllll Long-Lasting Effect

Sustaned & Improved Stability
Coordinated Drug Dosing Improved Stabllity

TARGETED DISEASES:
Cancer, Diabetis,

; hitls, Ischemi:
Reduced Delivery Frequency Arthitis, ischemia
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HOW IT WORKS:

1. Drug diffuses through skin.

2. Absorbed into systemic circulation.

1. METALIC BACKING LAYER

2. DRUG RESERVOIR

RATE-CONTROLLING
POLYYER MEMBRANE

3. DRUG RESERVOIR

4. ADHESIVE LAYER

4 ADHESIVE LAYER - A, KEY COMPONENTS:

g » Metallic Backing: Prevents drug loss.

. medication.
5. PROTECTIVE « Drug Reservoir: Contains medication.
WHITE MARGIN FOR PEEL-OFF LINER g )
POSITIONNG SYSTEM « Adhesive Layer; Secures patch,

drug in solid polyd polymer matrix
(e.g, acryate coporyloer).
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THE CHALLENGE

T

Conventional eye
drops & ointments
are infficient for
for treating eye
eye problems
(e.gl, Glaucoma).

THE INNOVATION

“\.“\\\\‘ \ -II////’,.

Pilocarpine drug

in Alginic Acid Matrix
(EVA) Polymer Layers)
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THE ADVANTAGE

Polyerric implant
improves efficiency,
provides sustained
drug rease release
and enhanced
therapeutic

effect
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{ PROPERTIES J

2\

EIGNIFICANCE ]
[ CLASSIFICATIONSJ

USES AND
APPLICATIONS
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1.What is a polymer, as described in the "Introduction"” or "Building Polymers from

Monomers" section of the presentation
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What is a Polymer?

{ What is a polymer? J

A large molecule composed
of repeating monomer units.
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2.Why are polymers significant in Controlled Release
Drug Delivery Systems (CRDDS)?
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Cost Increase

Release Control

Active
Ingredients

Absorption
Prevention
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Polymers in controlled release WWwW.5nSgroups.com

N

\\‘\) Controlled

LS T peleseons
%
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Which property of polymers is critical for ensuring biocompatibility in
CRDDS, as discussed in
the "Properties of Polymers" section?
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Key Polymer Property for Biocompatibility

High Tensile
Strength

Offers structural
integrity for device
function

Electrical
Conductivity

Not typically relevant for
biocompatibility
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Biodegradability

Ensures polymers break
down safely in the body

High Melting
Point

Provides stability at
body temperature
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