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Materiais Vantagens Desvantagens Aplicacoes clinicas
Polimeros Elasticidade; Baixa forca Suturas; veias;
facil de mecanica; dentes; tenddes
preparar; baixa degradacao artificiais
densidade
Metais Forca de tensao Baixa Ortopedia

elevada; alta  biocompatibilidade (parafusos, placas);
resisténcia ao corrosdo em meios implantes dentarios

uso fisiologicos; alta
densidade

Ceramicos Boa Baixa forca de Proteses; dentes

compatibilidade impacto; dificil de

resisténcia a fabricar; alta

corrosao; inerte densidade
Compasitos Boa Dificil de fabricar Valvulas artificiais
Ceramicos COmpatlb”ldade
revestidos resisténcia a

com metal COorrosao; inerte
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> 2000 = Rom;é\ns, Chineses, Aztec

s
Teeth gold r\

Glass eye

20th century =) Plastics

PMMA = 1937, Dentistry
PMMA =) 2nd World War =) Lenses
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(The effect of the organism on the implant and

\ ] ]
s -\"‘.'e‘F;'\"‘.'P"é?J' :IJ’\,:'!{c the effect of the implant on the organism)

@ The material must not leach or release

soluble components into the living system
@ The living systems must not degrade the

implant, unless this degradation is intentional

@ Biocompatible

@ Non toxic and non carcinogenic
& Chemically inert and stable

@ Right mechanical strength

—@ Right density
@ Relatively inexpensive, reproducible and

easy to fabricate and process on a large scale
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Success of Biomaterials or implants is highly

dependent on three major factors

é;:’ Properties and biocompatibility of the implant
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ldeal Blomaterial

Must NOT cause

|> Thrombosis

> Alteration of plasma proteins

I» Destruction of enzymes

> Adverse immune responses

> Damage to adjacent tissues
> Cancer

> Toxic or allergic reactions
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> Steam (15-30 minutes at 121°C)

> Ethylene oxide (48 hours at 30-50°C)
> Radiation (UV or Co - 25KGy)

I» Electron beam (25KGy)

> Dry heat (> 140°C)

> New technologies (CIO,, plasma,

ozone, X-ray)
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Chemical

Physical

Biocompatibility
“In vivo”

“In vitro”™

Surface characterization
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Orthopedy

Ophtalmology

Dentistry

Cardiology
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Ophtalmology

Intraocular Lenses
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' , Intraocular

Lenses

drug
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Polymeric chains
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\deal copolymers

= release kinetics
e transparence

« flexibility

e hydrophilicity

Copolymers
60% MMA / 40% ODMA
80% MMA / 20% EHA
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Magnetic Resonance Imaging

R
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nerves

Diffusion / perfusiocn mismetch may ba
a marker for lerritory at risk.
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VMIRI'with Coenstrast Agents

Gadolinium chelates

without AC with AC without AC with AC
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Conventional X-ray MRI + Contrast Agent
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Magnetic Resonance Imaging
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New confrast agents for MR
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Effect in drug concentration by using
different administration methods

--------- Single dose
— — — — Several doses
—— Controlled release

.. Over dose

Therapeutic
level

Drug in the body

»

» Pretended therapeutic time <«
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Hollow Fibre

Liposomes

RESERVOIR
SYSTEMS

Microspheres
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Biocompatible Biodegradable

Catrriers for Drug

Delivery Systems

Not Induce Sterizable
Inflamation
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Problems related to
the structure and
morphology

Chemical
composition

q X e
N Difusion process

Degree of Hydrophilicity
Swelling

Crystalline

Crosslinking
Phase
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Drug delivery systems
Inhalation
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Glaucoma treatment
TIMOLOL MALEATE

Gelatine

CH:0H

(
CH=0H

Chitosan
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Genipin
1-(3-(Dimethylamino)propyl)-3- OHpn _OH
-Ethylcarbodiimide hydrocholide (CDI)

C,Hg-N=C=N-(CH,),N®(CH,),HCI-

Diepoxydes

HoC—CHCH,"O—R—O—CH,—HC—CH,
e e

1,4-Butanodiol diglycidyl ether R = CH,CH,CH,CH,
Ethylene glycol diglycidyl ether R= CH,CH,
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NH, + H2C\_/CH‘CHz'O_R_O—CHz_HC\_/CHZ + NH» —_—>
@) @)
5 NH—CH2-(|2H—CH2-O—R—O—CH2—HC|3—H2C—NH
OH OH
R =CH,CH,CH,CH, 1,4-Butanodiol diglycidyl ether
R= CH,CH, Ethylene glycol diglycidyl ether
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Microparticles

Microspheres Microcapsules
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Glaucoma treatment
TIMOLOL MALEATE

Surface of PVA Liophilizated
membrane microspheres of

dextran
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Glaucoma treatment

Transversal cut of PVA
membrane with
Surface of PVA membrane microspheres of dextran
with microspheres of
dextran
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Drug delivery system

Microspheres

Dextran derivatives

DEQFCTUC
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Background

Hydrogels are water-swollen, cross-
linked polymeric structures produced by
the simple reaction of one or more
monomers or by association bonds such
as hydrogen bonds and strong van der
Waals interactions between chains
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[Q\QE Applications:

Biotechnology and material fields:

esuper-absorbent diapers; water-treatment
additives; membranes for separating biological
compounds such as proteins; matrix for affinity
chromatography and gel electrophoresis.
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HV@F@@@H@ Applications:

Biomedical field:

econtact lenses; synthetic joint cartilage; matrix
In bone surgery; networks to grow cells for tissue
enginnering; small solutes and protein

controlled-release systems.
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Applicatlons  rvarosels as g deivery

systems and scaffolds for
tissue engineering

ﬂ e e . Small drugs, Proteins,

., : ® Growth factorsy
Plasmid DNA - —&4 | _adhesion
factors
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Economic Impact

Drug dellvery systems. $ 11 billion in 1996 to $42
billion in 2001 (industry estimates )

Tissue enginnering: 8 million

iy surgical procedures in
) US/year : $ 400 billion/year
'_. | ‘-: ; g ’1, ".TT
§ e '-...- . G,
FUTOSENAC co
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Advantages of hydrogels as Biomaterials

e Permeable for aqueous solids
e Permeable to body fluids
e Soft when hydrated

e | ow adherance to tissue and mucuous
membranes

« Water absorption , swelling

e Permeable for drug solutions
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Hydrogels cathegories by

@JI Natural

Synthetic

Low swelling (20-50%)
Medium swelling (50-90%)
High swelling (90-99,5%)
Super-absorbent (>99,5%)
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Hydrogels cathegories by

processing Thermoset (covalently

crosslinked)

Thermoplastic (physicaly
cross-linked, solid meltable)

Biodegradable
Bioerodible

Non-degradable
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Injectable and Degradable Dextran-Based Hydrogels

Oxidized dextran
Cross-linked with
AAD

%
4
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extraction
chitin >
AN
the second most abundgnt T o o after cellulose
natural polysaccharide NH
~
partal biocompatibility
deacetylation 10 egrg apility )
adsorption properties
film-forming ability
_ on antimicrobial activity
chitosan . haemostatic effect
medical and pharmaceutical «[’OHO o non-toxicity

applications N, bioadhesivity

Chitosan-graft-AA-graft-HEMA membranes as drug delivery systems on wound healing
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(NH,),Ce(NO,),

{
Chitosan-graft-AA-graft-HEMA membranes as drug delivery systems on wound healing @

~ A,
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DEQFCTUC

M1 = chitosan
M2 = chitosan-g-HEMA
M3 = chitosan-g-AA

M4 = chitosan-g-HEMA-g-AA
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M3 = chitosan-g-AA

A LA

DRIED MEMBRANES

SWELLED MEMBRANES

M3 = chitosan-g-HEMA M4 = chitosan-g-HEMA-g-AA

Chitosan-graft-AA-graft-HEMA membranes as drug delivery systems on wound healing

{
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4000 Swelling Assay

3500 —
£ s00- % M2 had almost the same swelling
i . degree (220%) of M1 (223%);
;’ 2000 - < M3 showed the highest swelling
E 500 - degree (2860%);
A

1000 - + M3 was about 14 fold more water

S absorbent than M1;
'l BN B
M1 M2 M3 M4 & M4 had swelling properties (870%)
samples balanced according to the

composition of each monomer;

M1 = chitosan < M4 was able to absorb 4 fold more
M2 = chitosan-g-HEMA water than M1, despite its content
M3 = chitosan-g-AA in HEMA

M4 = chitosan-g-HEMA-g-AA

Chitosan-graft-AA-graft-HEMA membranes as drug delivery systems on wound healing N,
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Elological glues

The idea of using an adhesive
goes back to 1787 when it was
verified that lots of construction
workers glued their injuries with
solid glues solubilized in water”
(Haring, 1972).
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Adesivos
mais utilizados

-clanoacrilatos

-fibrina

- gelatinas

reticuladas

Colocados no mercado
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O=C=N—R—N=C=0 4+ HO—R—OH

Diisocianato Diol Poliuretana

Degradagio
O

” H>0
R—NH—C—OR'

» R—NH, + CO2 + R'OH

A reaccéao de hidrolise segue-se a
reabsorcao pelas células fagocitarias
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LPolyurethanes

Polycaprolactone diol
? D
H ‘P O(CH2)5C % OCH2CH20CH2CH20 + C(CH2)50% H
n n

2-lIsocyanatoethyl

methacrylate Photoinitiator

Irgacure® 2959

H,C=C O CHs

' IR
| =0 Ho—CHZCHZO—QC—cl:—OH

OCH,CH,N—C=0 CH;
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H —l— O(CHz)sﬁ + OCH,CH,;0CH,CH,0O + @(CH2)5O+ H
n n
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HoC=C
|
OCH,CH,;N=C=0
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n
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Engineering
Medicine Chemistry

Inter
Disciplinary
Effort

Economics Pharmacy

Biology #




