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INTRODUCTION
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CHARACTERISTICS OF POLYMERS

Low density
Low coefficient of
Good corrosion resiste




PROPERTIES OF POLYMER

Chain length - in gener
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Side groups - polar
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CLASSIFICATION OF POLYMER
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CLASSIFICATION BASED ON SOURCE
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polymer that results fro
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CLASSIFICATION BASED ON STRUCTURE

Cross linked
To monc




CLASSIFICATION BASED ON
POLYMERISATION

1. Addition polymers: forme
monomer molecules possessing




2. Condensa
condensation ree
functional or tri-f

eg. teryl




CLASSIFICATION BASED ON
DEGRADATION

1. Bio-degradab

Natural bi

protein:







ADVANTAGE OF BIODEGRADABLE

POLYMER
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Stabilization of drug

Localized delivery of dru

Sustained delivery of C

Decrease in dosing frequenc




POLYMER SYNTHESIS

Laboratory synthesis
Biological synthesis
Laboratory synthesis: -

two categories, condensation
addition polyme h re
carried out

Biological sy
polypeptides ir
mediated proc
catalyze DI




CONTD...

Commercially impol
synthesized by che
occurring polymers, fc

nitrocellulose
cellulose.




POLYMER DEGRADATION

Polymer degradation I
strength, colour, shape, etc
product under t

factors such as '

The term 'bic

chemical




POLYMERS FOR DRUG DELIVERY

Polyesters

Poly glycolic acid
Polylactic acid
Polydioxanone
Polycarpolac
Polyamides




POLY ANHYDRIDES




CHITOSAN

It consists C
pyranose ma
Commercially

Chitosan
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It I1s composed of

glucopyranoside), a line
and amylopectin (poly-

a-1,6-D-glucopyranosid

amorphous polymer.

Starch has diffe
amylopectin rang
and 80-90%




POLYCAPROLACTONE

crystalllne line
polymerization of




CHARACTERIZATION OF POLYMERS

Phisico-Che
Thermal prope
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PHYSICO-CHEMICAL PROPERTIES

Molecular weight and mole

Molecular weight and

A knowledge of molecule
weight distribution is import
definite relations atween [
weight and polym

At very low n
mechanical pro
decreases witl



GLASS TRANSITION TEMPERATURE

Glass transition temperature £
amorphous polymers exist in a g
glassy state polymers are chara
stiffness and brittleness.

As the temperature is raised, |
known as glass transition tempe
from glass to a rubbery elastome
designing a control elease forn

whether the polymer e or belo
temperature. h

The polymers al
formulations bec:
Due to formation
there by controll




Crystallinity Polymer:

are able to achieve a re
crystallize Crystallizatio

of molecules or 1ons into a't

Enhancement of
polymer perm
essentially im
polymer hydrol
significantly




CHEMIAL PROPERTIES

Additives analysis
\olatile organic comg
Residual monomers




complex chemical structurg

polymeric material typically
distribution of molecular
of shapes

Chromatographic methods
chromatography often | In co

angle laser light sc

Viscometry car
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THERMAL PROPERTIES

THREE MAIN THERM:/

:  THERMOGRAVIMETRY (TG):

» DIFFERENTIAL SCANNINGCALORIIMVIES



MECHANICAL PROPERTIES

Determined by stres
Stress-stretching force
Strain-elongation of sampl
stress-strain re

Specimen cla
force that sp




MORPHOLOGY

Morphological paramet
Osmometery
Light Scattering
Viscometry

mesoscale (nano
the mechanical

Transmission
staining tech

Scanning Elect




SPECTRAL CHARACTERIZATION

accessories v
controls.




APPLICATION

Used In binders in table
HPMC is used for ente

Carbopol, Sodium carbo
as mucoadhesive polymers.

Water soluble polymer e.g. PE
used to enhan : il
Viscosity and f

suspensions :

Used as film ¢

drug. .
Enhance druc
characte -

or




For specific site drug delivery- anti tumour agent
Polymer system for gene therapy.

Biodegradable polymer offer novel approach for various
pharmaceutical applications including development of
sustained release and novel drug delivery systems and they are
remarkably simple and convenient to patient.

Bio degradable polymer for ocular, non- viral DNA, tissue
engineering, vascular, orthopaedic, skin adhesive & surgical
glues.

Bio degradable drug system for therapeutic agents such as anti
tumor, antipsychotic agent, anti-inflammatory agent and
biomacro molecules such as proteins, peptides and nucleic
acids



ROLE OF POLYMER IN DRUG
DELIVERY
The polymer can prote

physiological enviro
stability in vivo.

Most biodegrad:
degrade wit

polymer chai
progressivel



CONTD...

Some of the advancec
products are:

Luprondepot®

Atrigel® ins
parenteral ¢
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