9

L]
-
:-FLP"";;FJ%;!;
™

(_Z;U’.;ﬁzj

[ &ioprizdieall By A

(S, )

m_nikkhoo@iust.ac.ir




(o ) (SR ewdeo 3 (5 doddo "

- )
s 9% 9
an |

- oo X
Slgogm pbe b (o Lol R Lzl

Ngogm phe leo b oLl

Ngega whe Jouo!l b Ll -

Slgogm ple azsy )U b L] =

Mgogw ple s a5l U @LWT -

Loolgogm plhe 0,15 b (o Lui] -

Ngogas phe oyl b oLl -



() (S 3, (gwdeo g (5] Aol s y
e 3 A H ]

- ¥ . ¥
1 g0 gu p.l.: L @Lﬁhﬂ‘ UL"L:U"""""‘P”

Computexr
—

,~~“’ B\O Wiat€eria/ S
” A
S stiehee Basic
Science Science

o Yod =1 § [ o = Yol Fal B oY al

Medical

Y aYallala]]

Science

' olal a3l ala




3 “)o o’o}i’wo ﬁs‘@m "ﬂl

- _
s 2l s
ad |

- oo X
Sgogm pde b o L R Lzl

Sgogm ple iy i

9 St adle 4 olgog ple-

L Ll S a2y 9 Slgo (Soigdow

o @bl 3¢5 SlHbl S jelgm danxo
DO ,S




3 “)o o’o}i’wo ﬁé‘“m "ﬂl

- .
s 2l s
a |

T o o.
Sgogm pde b o L U‘t;{_f,w’udh

Sgogm 23

a5 Ogub o @Mb! gl colo v Slgogu—
Slyp OY Glpl g bleg calu ol
L s myp 30 b gy (il
(o] e G0 0di) S92 g0 W
Sl B 31 olaebl G
o 44 g3l lad 31 5 Job G

O S 5148 colaiw! 8,90




3 “)o o’o}iwo ﬁ6|um "ﬂl

- )
s 2l s
ad |

_ oo ¥
Sgogm pde b o L U‘ﬁ;‘r_j‘ﬁa}"h

Slgogws ke azmzy )b

e Bone plates used to fix fractures J

e Introduction of stainless steel, cobalt chromium
alloys

e first total hip prosthesis

'« Polymers in medicine: PMMA bone repair;
cellulose for dialysis; nylon sutures

e Mechanical heart valve




(o ) (SR ewdeo 3 (5 doddo “

- )
oy 21 5
an |

Rt f/ y "':"/
a‘s.og.gg ‘@.L: L @.Lw| UL"“L:L("'"”“'M"

Slgogu ple azesy )G
e Dacron (polymer fiber) vascular grafts ]

e Cemented (PMMA) joint replacement

* first commercial heart valves

* PEO (polyethyleneoxide) protein resistant thin )
film coating )

« FDA ammendment governing testing & production of biomaterials |
/devices

J

~N

* Society for Biomaterials formed

J
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Acceptance of the plate to the tissue surface, i.e., biocompatibility

Pharmacological acceptability (nontoxic, nonallergenic,
nonimmunogenic, noncarcinogenic, etc.)

Chemically inert and stable (no time-dependent degradation)

Adequate mechanical strength

Adequate fatigue life

Sound engineering design

Proper weight and density

Relatively inexpensive, reproducible, and easy to fabricate and process
for large-scale production
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= stainless e Aluminum = Silicones = [ollagen

steel = Paly

ethylene
* Poly vinyl
*Jirconia chloride
* Polyureth
«Calcium anes

= polylactid
phosphate ”

oxide
= [elatin

= cobalt

alloys = Elastin

= Silk
= polysacec
harides

® fitanium
alloys

Ceramics
Composite
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. Drug Delivery
Orthopedic Devices Bone

SCrews : replacements Biosensors
ot Skin

fixation Heart valves Implantable
Dental Dental Microelectres
Implants Implants

cartilage
Ocular
implants

SYNTHETIC BIOMATERIALS
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Synthetic pollyimers Applications

PO'Y vinylchloride( PVC ) Blood and solution bag, surgical packaging, IV sets,
dialysis devices, bottles, connectors and cannulae.

p°|yefhy|ene ( PE ) Pharmaceuvitical bottle, nonwoven fabric, catheter,
pouch, flexible container, and orthopedic implants.

Polypropylene ( PP ) Disposable syringes, blood oxygenator membrane,
suture, nonwoven fabric, and artificial vascular grafts.

Polymethylmetacrylate( PMMA ) | Blood pump and reservoirs, membrane for blood
dialyzer, implantable ocular lens, and bone cement.

Polystyrene (PS ) Tissue culture flasks, roller bottle, and filterwares.

Polyethylenterephthalate(PET) Implanable suture, mesh, artificial vascular grafts, and
heart valve .
Polytetrafluoroethylene (PTFE) Catheter and artificial vascular grafts.

Polyurethqne ( PU ) Film, tubing, and components.
Polyamide ( Nylon ) Packaging film, catheters, suture, and mold parts.
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Editors

Bio-Materials
and Prototyping
Applications in
Medicine
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