AR ZAtH e HRof MY

ol 3l u

LM B

the= 2147]elE AAA 7o AAF ke AR
2 FASH WD, AnAde] &3 Pdo] IR
BHE dudd Mg eS| EHE Aol oo wtat
52t e] B A0 AR BAL v =L
Ak

s AFlM FEot Au|H o X7t BV
3taL, o]4] Fof il oA AL Sl AAFIIELS
47 dFF72 st AR TeE A

2% L AARAEE §8ET de AAAE.

ke A7Eo] 26 de] Pt AL Qo) o5y AT
of lojx EAlEstag o}, Asel, 92 95§ A
AAEEof Aol QoA 7 847 B & v gl
Az BAAEY 28 182} - T2 QYR T
Y3 e-LES st 7, FFej, B, 4% -
o, RuiarH, ¢, HARLH, X#AAS,
A T AWA-ESH( Bioengineering) 2 A3
9] g8l o277k FE A §-8o] Hi glon (2™
D, ol thl E 19 FHgHopd, HF SaAEd=
EF3r. olE¢ AERE 2l XHAlg, dFHA
2 dIgFoz o] AW o] Ao ol2e=
EAS 18 7128 GAR 8k in vitroo) X AIEZ ul
¥t o= 5F K99 FHE P & e hybridF
AFZ7I7HA dokaA =Hdeh E 2, 3, 49 5ole &
A 7 AEEE AMEEH e HE SEEO) S A
A AEE IWNEIT] A EAHES 293l
o}, 18

oloz FEL Hopol] AR o] &HI 9o,
AA71A] S dskx] ZSAY E&He R dx] Zkn o
= Fopoll tls W AEI} Eglol a7HI Tk olF
AEE A58 AS=2HY S-83517] 93 ARkdE FA
45 E7MEs 718z de AAFYPA, 71Ed, 49§

Ll

O3

1964  FIoistw sHEtE(EAb)

1966  BxoiEa st 4Ah

1974 University of Utah Ag-#3}3}

(21h)

1974~  University of North Carolina ]
1976 sl ddATel

1976~ Miiton RoyA}, LordA}, Ken-
1984 dallr}, #d7a

1984~ Fmsistda, dddArd A
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B LA QARSI RopdE S8HD e AF

E 3 AAEF4E £ 438 2ER

- Poly(lactic/glycolic acids)

+ Poly(amino acids)

- Poly(alkylene oxalates)
- Poly(ethylene oxide/PET)

- Poly(hydroxybutyrate) « Albumin(crosslinked)
« Poly(caprolactones) « Collagen/gelatin(crosslinked)
- Poly(oxyethylene glycolate) |- Poly(anhydrides)

+ Poly(orthoesters)

Qg 724 TA4A, HE2F ¥}

S8 Ee}

Fes 2HAL AFEH, ATAW, Jdd AGA 2", $HL
s@sol ® 2HF

-~ HAFFLH 55 28 L AX 234 0T 9%
—23E o] AAd vNE GF¥, Aaxv B2 v IF
223 NI PATHA A% ARAIT YAFSF $29F
— AR g AELxo W AsEAEE2F

-z Haadr ddFoz ALY fo RF(device) 22 A

B of 4 % ¢ & A ¥
wpol o MA 2 A R MM g FAE Rl AL D
Ek:Eoais AE 25 NA, AEuF7), Z37)

FH9 % dFEE, AFad, AZHE

Az LF FHelEl, FA17), £4334F, 4% WdA, A
A

A/ A, AREA S, 4F WA ookF, ATH

AFZ7) B, 3 e e, Q3R Q¥4

) =} Qg Ao}, Sl&, QAT H, soft tissue

etz eIz, fFLA=, ATFHA, A
AEA, QFAF

AE A7 AFWA, AFYE, WLy & platess} screws

ANE&E ALF 4F NAAR A48 F

g re] BgaL, 2o, SR, E8E staples, A
A A FA|, 7he et

% 97 GERAA, AFHY, H&, 2, A

B2 0284 84 2EAst &88

AEA HE & ¥k
Poly(formaldehyde) Heart valve stents/orthopedics
Poly(esters) Vascular grafts, sutures
Poly(amides) Membranes, sutures
Poly (olefins) Syringes, packaging, diapers

Poly(tetrafluoroethylene)
Perfluorocarbons
Poly(vinyl chloride)
Poly(acrylonitrile)
Hydrogels

Polyurethanes

Silicones

Ethylenevinylacetate pol-
ymers

Thermoplastic elastomers
Acrylics
Poly(sulfones)

Perfluoroether
mers

copoly-

Poly(2-hydroxy esters)

Vascular grafts, artificial ligaments
Synthetic oxygen carriers
Parenteral packaging

Packaging

Contact lenses

Catheters, blood contacting surfaces

Artificial joints, soft tissue augmenta-
tion

Drug delivery

Catheters

Prosthetic fixation, contact lenses
Orthopaedic

Contact lenses

Sutures

s zsjol ® 2AH

—WA 2K Aot A
—okF I gl glE A
—oo%kF FAELR B
—MEFEAY ol TEHI} gL A

— AN Eafol o B de] M) uNE FPo| Y

A

—Z71% A8 4 Ae A

—2AA o HAo| glom ol BPF A,
=AMl FAHEA} FsACt HEE A

DEXDED J|& A 54 65 19949 129

£ "o EA4

H 4 F5A8) S48k

- Stainless steels

- Cobalt chrome molybdenum alloys

+ Titanium and titanium alloys

+ MP35N

- Nitinol alloys

- Tantalum

S2E0
Faolsl, et B A, %§AL, bone plates and screws
ol € 2AH
— <A F7)7E Abgo] wE A7ISeHE A HAA
~ 343 proteing] 43 A & B
—@27t F& A3 74 A9EH A HEEA

¥ 5. M2t glass R glass Algts] AB

- High density alumina
+ Calcium phosphates
- Aluminum calcium phosphorus oxide ceramics
« Bioactive glasses
- Bioactive glass ceramics
¥ @siol € 2HH
—AH e A, GAEAS] Aty AR Hgoz AF
Y ke
—EREAE, 7143 4249 d4dE drtA B9 4E9
H 3t
UHESY Hat2joiM Hus 2
- AAEFE£E2AY AEZ2H) v JFF43
— 43} 7o) 2 A, RASH] vAe 4T
—we] YA AR £ 23

A - geA 44 2 43 7540l Folok ok

o dE AR $83H9eT Loluke HAHT
Holehe gASH o1& ATEHE Aoum 53 U
o2 TEANRE o18F J2NUA $87 72 A2
71 JRGE A AR ATEF L AZE 249
Bast A%e nashs vt

567



2. A X 34Xl & (Biocompatible material)

olgdtd BHo g A8E i AMVI e A
Nz Aol SAo] gla ehAstefolyt H= AR A Ao
Qlojolut Hi= Exdo] AY ¢l = =1 nxa
ARE AZGE ATA7E Aol ojAAHE o T2
9] Aol BAAE yrgo| dojilz o] 2 23 Azl
Bargo] A71AY, 9547 BAl AdAhge) H2ge]
AAAY, AFF7] FHol AAUle] AeirtA] @l doh
g 7ARE0) FAEo=N Eily AW AT
719] 7)%50] Alzke] ZAF3tol whe AstatAl Bk GE
Eo], Q1FEA A% A 014X T AN Ee]
A§Ao] Fololgte EEo|1 AL 5T Y &

& FEAFIA] golof i), wEbA EA ARE Q1A
W =AM EETe] AL 2= aEa RS A
£ A7so] Yo| Y1 ek P

gutzx oz A A3 A S (biocompatible materials)
& 3A 2 UH dAF3A A 8 (blood-compatible ma-
terials) 9} =2 A 34 )| £ (tissue-compatible materials)
2 FRo] FHed BAAFAAEE dAHRANA BHFEA
< A5 4 Y& o2} “bio-inert” 3 EH-E A A
28 9don, ZARPA AgE QAN T 227
AsHde FHAE AN YehiA gk olEn} “bio-
adhesive” § A S A AE oujdic), B8

B 6 BAART AR ARG FFL e AAE
I. Biomaterial surface
A. Chemical composition
—polar/apolar, acid/base, H-bonding, ionic charges, immobili-
zed biomolecules)
B. Molecular motions
—polymer chain ends, loops and their flexibility
C. Topography
—roughness, porosity, imperfections, gas microbubbles
D. Domains
—distributions of any of the above in the surface
II. Acute and chronic
A. Water
—“bound” vs. “structured” vs. “free”
B. lons

—e.g, calcium ion ; acidic or basic ions ; local pH ; electro-
chemical reactions
C. Lipids
D. Sugars, glycosaminoglycans(GAGs)
F. Changes in the above with time
M. Bulk absorption, desorption
A. Absorption from the biologic space
—water, ions, lipids, sugars, amino acids
B. Desorption of additives or impurities
— plasticizers, stabilizers, unreacted monomers, oligomers
C. Desorption of breakdown products
—biodegradation, erosion or corrosion by products

2.1 M2 2 MEZMO HHX 2| (Surface modi-

fication)2| ZER M
Bl Aart gz &S o A wA Yok
gogo] iAo FEoin Hagt, W 12| HE T
o2 Rao] dojdeh, ¥ F, 27le) Paw, WIT X
Y7Ee] B2 X9 %2,% chal Az o] B3 24
of oJaiA Q3 ek o)Ee] @] Faat ol
dojuhe MEES F3o %S vXe ks €A
AE7}F 7HAE dE AT olFe Felo whe Izl 32
A 43 we=th (B 6)

gato] FAFo] Q= Fejol ALt ZFo] g Heole
2719 F2E dAZo A o] 2 @%La:
oA A} A el BEAPO] FasiH, We) £Fo
e Ao THel AR Adei(roughness) 9} ofol mhe
FHoje] B So] & 4TS vdnh o]y off
2ol 73 e dA A glovt &7 R
Ao g Qs 443} s T ok F, FHEAHA]
thets] 28tk 2ehy Yol At Se] &=
3 B Age A, ge2ld AR 953 v
FHARe AAHEAH] A= Aok wepA] olE L
Baag o] ol P (thrombosis) # A (em-
bolism) 2] W& Fo|7] 95 FH o] At 30ad 5
oF 1233 AFHo] itk o5 WS AA TRIHA(E
7) QAW @A Ao vl&EA nEoFE YETH
A agjx E2181s Af@Eoez v

Heparin& Ao SA3812 ¥ polysaccharide 241
oAz FHaA 2e) ol 5AL olfsto &

1:1

—

E 7. AAANEe] £dX Y

1. Biological modification
A. Presorption of proteins
Albumin, fibronectin
B. Drug, Enzyme immobilization
Heparin, prostaglandins, urokinase, enzymes
C. Cell seeding
Endothelial cells
D. Preclotting
Fresh whole blood
II. Physicochemical modification
A. Physical deposition of coating
Polyurethanes, cationic soaps, polyethylene oxides
B. Chemical modification
Heparin-like groups, lipophilic groups —OH blocking esters,
polyethylene - oxides
C. Graft copolymerization
Hydrogels, polyelectrolytes, lipophilic groups hydrophilic/hyd-
rophobic copolymers
by radiation, photochemical and chemical
D. Plasma gas discharge
Silanes, fluorocarbons
by etching, deposition
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$14E FoidhoH olF ol vjAdel] nAssld MA
3 Eeued sk WA o)g mEAARA ey
AL o)Al stod nsleHE MEE Ales @ ok 1
=3} heparin-analogue, heparin-prostaglandin, 7 hepa-
rin-albumin %+ heparin-fibrinolytic, 18 enzyme conju-
gates®] 1Qsts A7 Qo o]k 2L PYPoE al-
bumin'®o] =¥ ¥ Fwd] N AFHL AoH, U
HHAEE Hojo N TEAAE) seedingdl?) o] Fe fib-
ronectin©.& E¥3le FPAYEL wole AeE Yk P

Az B4 Fashe 294 18 239 =39
HE dFAde) £ 275 A3 o] 2olu 3, &
73 Dacron Q1 EZd A 9] 7o+ tetrafluorocarbon& =
Fil FRANE FANE R Asded? o
9 WHe ol aFA EFTo YAZEFH AY
gol| 7g7) WiEolk, whig N¢A 4, 53] hydro-
gele] =X 78 Aejolr] AHe] Afez7} F7|
2o gAY AE2A F2um 9k ? hEH2 hy-
drogel2¥ poly(2-hydroxyethylmetacylate) (HEMA) ¢+

Flow
meter

o9 $=4 & T334, polyacrylamide, poly(N-vi-
nylpyrrolidone) (PVP) 121! polyvinylalcohol(PVA) 5
T dFde) Ha gk £§ o)lEe] IHTE FRE
Aqiate] €)1 Q). polyethyleneoxide(PEO) & +-8&
of geel 53 SR LAYAE T AT
=3 high surface mobility$} steric stabilization B
7T YoM Be Aol Ha gom® te n¥A
714 a=E 8, the GFAE o]Foix block
F%%,% PEOZ $Hshe ARBAAE Fahshe W,
% go)o-45+2 W 4 &3} PEOE polyurethane F5FA|
o g TE FFPANAXN 48 AN S YRS B
G

Triblock &+ segmented block 3& @A Eo] Yeh =
microheterogeneous 7Z7} AAe] 715 FARE Aol
#olgt Z HEMA-styrene, 22 HEMA-dimethylsiloxane?®
o2 o]7ojzl ABA Wejd] block FEUASS FEA
o $4% Aoz Yehke Aoz BusD Utk AA
Al segmented polyurethanedl| = #-&o] o] o]£9] £

Externa! internal
slectiode electrodes
Constant

temp,

water B .Watev

bath m flask

Vacuum
pump

T

Arr inlet

(A) Before plasma exposure

Moving mask
Peiymer sampie

(B) After plasma exposure

Piasma discharge

g

— -—
Hydrophilic Hydrophobic

Transiated at a constant
speed by a motorized -drive

Longer exposure time

% 2. Plasma Z X & o] &3} gradient surfaces?] Az,

DEANED s A5H 635 19949 129

RF React
RF 1
ch:::s(:r Pyrex glass, Bell—jar type
Height : 23 cm

Diameter : 15 ¢cm
Distance between
internal Electrodes : 10 cm

-t|l——clp o

RF generator

BRY AIR
INLET
POWER OUTPUT
(GRADUALLY INCREASE)
KNIFE-TYPE
POLYMER l ELECTRODE

SAMPLE
I'—Q ......................... E)—I
SAMPLE BED

(TRANSLATE AT A CONSTANT SPEED)

DRY AIR
OUTLET

3@ 3. Corona Z A E o] &3 gradient surfacee] A=y,
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7IAA 44, EAFFE 5 Wiol 2R AFoE HES
7} 53 ¢)1 giFAQ Ao 2 EthiconAle) BiomerE: &
% gl ¥

np|eto 2 A ety 2L AU JHAE &, L&A A
89} phospholipids2 o] F01x AAARE & 4 Urh
Nakabayashi®! £-& methacrylate ©2)o] phospholipid
#5718 28A)7] 2-methacryloyloxyethyl phosphoryl-
choline(MPC) € &Alst1L, ©]Z methylmetacrylate®} ¥
ZH3] o5 WAHRAE 2N A% FBE Ao
Bagw glth, o] MPC 3584= £& 844, W
Wil §34 T8l FEE FHEE D gleld o
Sel GAsAn ApPgeleplAel gloly 2dTtez A}
44 Aoz Y Ytk

2.2 Gradient Surfaces

2,140 dgddiz a¥AAFRe] FAGELE A4
(wettability, %
BHe A3 A (roughness) F9] #FOZ Y Aol
v AEHYET FEA oA A7t AP ok

o] o]#F ATE A= UYolA 3 AlsuielA
olyd BHAAR Ao Wk ¥W, & “gradient
surface” 2he AP0l F85H 2ol ek 27 o]
2|3 e A-o] Ao g W gradient surfaces
£ TEoA AMEEE Ao M2 OE FUARE g2
Wz FHEe 335 AL 5 e AdeAE ¥R &
d $71 Uk, =3 SRS A2 e dde] 4As 7R
IEZ FAEC] § AR Qo EAFOR wapA i}
HHS FH3A7e 48S Pl o] A&3olnxE 4l
&3 ARS P F ke FHe] Ao

2 A7 e plasma,® corona® WA, coronathd
%) o8] @Al aetnEe wheB g o] 49 gradient
surfaceE AzsYch, 33 29 $3718 ©]4§ pla-
sma A g o]&3ld F AFAA R plasma =F A S
A&t F7HA Fo2M4 AR BH9) £ib]9) A4 et
A2 gElA $447) wettability gradient7} 22} A|S
o] wettability gradient surfaceE HAA)7)= AAE
Vel 38 39le 2EAAE EH) knife FEfe)
ASE B3 Z2Y 288 FxHoz FIAA Fof
AE8H Fe719 =U-—-F54b), ether, ketone, al-
dehyde, carboxylic acid, carboxylic ester’] & Ax}
Ao g Z7l%]A 3t wettability gradient surfaceE A
Z31ch 28 4, 50)= o]Eo] o) Chinese Hamster
Ovary(CHO) MIXE widst A& 5ol F&o) &t 4
¥o| 723 A 78 el oz 50~55% ¥
oA dgo]l HAGEIQ ZACoE Hop o]E9] wettability
gradient surface’} BHAZE LEAAEY AAZFA
HAEde 83 Yyoz agsio

ol AMXe] nEARE g AEe Hin 439

570

60

40

2°r

CELL ADHESION %

WATER CONTACT ANGLE

273 4. Corona A ¢ PE ¥¥e CHO ¥ R&A&.(27) v
M EF, 4X10%em? : W F AT, 24171 A @, n=3,

== 24 HR GROWTH
~+- 48 HR GROWTH

HO. OF CELLS/CM2 (x 101}
E)

40 60 80 100
WATER CONTACT ANGLE

%Y 5. Corona A elgt PE 39} CHO MX AdAE.(27]) v
AEF, 4X104cm? 5 ¥l FAI 2L, 241 7H) A RS, n=3.

A, dade HF Fo| o8 JUE AT Ao
=3 SAE AXE, 9ude 2] Sl #8380 AHed
Aoz 71dt 9l

3. EXM R A om0 SB

3.1 2388E

A A58717), 87 S HAWINS A, ol
2, AIDS# 52| 2ol tate] zket BA7} 513 glo]
A DEAARE AHEE dsiE 879 F240) AR 1
293 Yk olF YsE §7E AR FPPAS
Z 2802 o T HRo] 54 RopliE A4
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& & ol2ut He WM A28 4 e 2L T
H|gjo} o]E29] AMF-2 9|7t Qlar EF 0|59 AFol v
2 Usigoletn suigke 7t aTHE S4d gep 8
TFHE 4 FHe) A¥spt Hukol duke Yol F
28 5otk E 8o v]ZoA ALEH Y3jgo 2N
Se2Egst o) 2ude) AT 7ML e
. % PVC, PP, PS, PE9] ¢:0.2 A€ Yehia g
o}, o]E9 o8E uEA As2M g97He= E4dzAL
H 90 EhIoL} oS Y EF Welo] ol BE
958 A FHEHe Aoy, AEANEI 5 LA
2 FHgo] HAUS o 87EE M HEFE2 F 109
Uehhgich o] el £98 ATazE AF PVCHA
7} 2 0] dioctylphthalate7} o|8ate] 1} A

EsHA =k oF- of2d WA} viuAY 3,
FHFo N2E 38, 2FAY E54 AL, =
‘4ol Boldt kE 5T HlF, -4 2 FIo: AL
medical electrode®] 7N, HAE o]&3 DDS A3}
Hlolx & HaA s}t A& sde] a1 glth. Cyanoacry-
late 9} fibrinogen AF2] H2AZ} HZol YoM ALg
5]7] Azargeh 4

33 Fgeint

BT = X7 glolA F HYES A AU
IAERE o] FH EAFe g ofrIg o} 1950 o]
¥ Charnley7} JdF33#d 2 JF&HEE A=t

F 9 JdEg QA2 875 T32A

B9} ol5 AF PVC¥s} 7 PPVl SloiM WA R = %
o2 F9EE do WA R e Soc}, 8 —% 4o glojo} .
32 28AL $42 H|0O|Z 9} & AH| Asey BAAFE | - 7129 FAE o7 Lojop
Ex =
= o TN & 223 - - =8 =K
%QA]—Q] ?"E’__\?. %’T‘}‘O‘V’}' H]E—T"o, Xdc"_iil}- ﬂ"éo‘ j'al gg’;ﬁii},\q —Q—?Eﬂfi}, g;g_‘a,g_;‘;;é‘q ‘ai}’ -ga
IR B ) 5o g 7R "k 54 B e ° FAel glojet ©.
catgut, PGA, PLA So] glom H|E5AHoaMe= oA, g8 *gii-‘%ﬂﬂ olg g Fo] glojol
’ i itrileo] 2:0]3 T}, 2% N .
polye?ter nylon, polyacrylonitrile©] : ]J_-Al\:} & P Ao GET GO ToreT .
| B3] ol gl ol BiALe Hejo) e 4 ~ A5 Wao] glojot g,
Zo] s}aty Fzd metA] & 9FE vAh PP, nylon, *E A4 — AL Bukgo] glojor B,
PGA %317} stainless steel, polyester, catgut SHc} 7;‘3’-‘“ BEIE A, FHo] glofor
= @e A98e Jehin YUk EE=pn 7%5_'%.,2;0] Foaor 4.
HolZ g HaAe 1 4Hg Afske AHEH £33 #24 —f 4ol Fofo} H.
el el AT AL polslel BUS BolA 1T (g, O ERA shEd
33 A HAE @_‘75_‘6] %7‘]3]—:: Ao 4x AgE % ST Tazel Adoler &
A YA 59 AYS gAshs g5 iFoZM 4H —2% %S T & Jojof F(T=,
59, ZARed oEriR) Feprt Aok 2oldE Qe N4 w 484 ’;P)?—f Blow4 ¥, Calendering 43
2ol AglolAd e 7R sk Aol AMEAT 1960t 7HE 5 A =
5o} Aslo} i AMzsh= A ] ph2peld A o 7} -~ o AR R O T 25
olad AFY u¥A BAZ Ao} o) 2g WAAZH e B, 28 71E)
ak] —AE7E Rl €.
B uolM AgE AS8EY P o5 smgel gy 44w N ~4% % 71 Cosrt Ayt 4.
F71e 492 | GMP y29 AA SIS0l A% .
ol - R 3 (1988) |yt
e AL million Ib 2718 (%) _
BVC for blood bag 8 75 E10. 9928 287} a7ae g8 44 95
PVC for blood transfer 53 9.0 T i 5 4
PVC for IV bag 22 75 294 4Y = A%, Wis dvtz, WEAE, J
PVC for disposable gloves 32 14.0 - Creep 54 5 :
A A 155 FTEE F9%E, 35 @34, 23
PP for syringe 128 200 3}st4 A44E i, H7HA, 34, 7taA, 20
PS for labware 36 4% HE 5
PS for medical packing 34 822 A8 pH, 5%, 940l 3L2FE, &
PS for test tube, devices 14 V|94 AMEY, KMnO, #4958 %
e A 84 ok 10.0 A4, olFAEA, S, B
PE for tubing 28 75 A3} 8h3 £2E d9 | AF, AR90g, dolUA, 2u4, 4
PE for container 32 75 a4 7134, S EA, $84 5
Film-base product 23 125 gy A9

Source : B. Balaji et al : “The Impact of AIDS on Medical Disposa-
" bles”, MD & DI Sept. 1989 p.61

DEREE 7)E A 5Y 635 19949 129

AU o1, FHAN, AW 93}
5

LY AeFdd, IF4d
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self-curing acrylic bone cementZ AR A o]F dil
»olA 59t} o= N, N'-dimethyl-p-toluidinec]gl=
2737} S0130E MMAS AAA14191 BPO7F o e
B Aeiql PMMAS] § REog FAEHY o o)g
Egsid o] /RAl= o] implantE TAAIFIA =]
th olA9 AFELe FHA thFe] 7|E7} PYAol o] 7
AR BAL AsAgle ao] Hil, olE9 58 v&A
o Z3do] WAl Aol AUE W ZF HESC] F
B A$7} 4713 uikg MMA @371 Eeueby A2
HEZo) £2) g 9FL 73k ® shbe cement/
bone, 12}3l cement/4FYE7re] AWl looseningo] ¥
Astel Az A9t A7) A4 A o129 24
¢ #AA3}7] 913to] bone cement &HA|2} 7]A| A H
2% Kevlar®L} carbon fiber 2 BgAs2 0HEoiA
s Aaste] AlEstn glew, N-carbazole®} tri-n-butylbo-
raneg T3 curing £ES 2] FHLENE ¥
23 AN2E 3k AYEF} bone cement?te] loose-
ning Ao A= “PMMA precoating” o|2h= 71&9]
702=]o] metal/bone cement AR7EY] EAle wol 2
5911}, % cement/bone, cement/ultra high molecular
weight PE(CUHMWPE) AlRizte] Bl ol % Hol 3l
t}. %6

QIZWIFF HE(acetabulum cup)o g 2*oln Q&
UHMWPEE A7to] 73842 stem implant¥E-9]
bearing@ o 22 wimsHo] YetY ole Qgnd
A F9o 48 @45 oINAAM 24, 55, dES
ot} vl Ee] Ag 27 WH3g Zeste] UHMWPES]
bR o) g FAAhATIE Aol A7 JAYHL e
olg9 Ao gE & FAE giAsh= Wy, 71EY
UHMWPEE 7§ dsk= WY, femoral head Z.7)9] ¥,
A28 UHMWPES /i Go2 A7 J= 1 Qlch

3.4 Yo X 5 (Blood purification) 2} Q1 ZAIH| 7]

dagsle] dae WYNEAST FAIA olFoAR=
el dR=2A FM(dialysis), oF(filtration)? &
(adsorption)olt}, oju AMS-® &z EFL Eedw
F2Aolm wre] F-2]%5 8L pored] A7|d whet, 13
Fahe st B4 uigt F2e] affinityd] whet 221
o o}z SR ER0 B Aeshe ArsY 5
A, AAEAL N@H= 24, 225 FHEC O &
A}, o]59] el FFAH hollow fiber), ZHmemb-
rane) $2| 2 AHgo] 0 T2 AMEEHE LEAAE
& AA cellulose, cellulose triacetate, acrylonitrile-
MMA-acrylicacid 2 o] #0120 F58A, PMMA, ethy-
lene-vinylalcohol #5§A, polysulfone, polyamide &
o] AEal glor, A cellulose?} 80%©]/d AME-% 3L
e Aoz vehtn Utk ® da dARstel AHesHT
= aEAjete] WA AT AR of7IH e AH

i

572

B 1L 243l EAHE 2AEH o5y 2

D Clotting

— Avoid flow separation

— Acute anticoagulation

- Chronic anticoagulation

— Surface modification
—Implantation of anticoagulants

~ Better characterization of events
~ Surface modification

—Reuse

—Prevention leukocyte activation

(@ Leukocyte and

complement activation

@ Infection
--Prevention bacterial adhesion
—Restoration protective barriers

@ Leaching —Pre-rinsing

—Reuse

— Withdrawal toxic compounds
® Surface —Improvement of material

—Modulation of adsorption/absorption
® Allergy —Pre-rinsing

~—Reuse

—Decrease release

— Avoid use of allergens
(D Shear — Optimization of mechanics

— Avoid geometric imperfections
Dialysate — Purification

— Sterilization

olg9) AL E 116] YehhArk” B8 A7 olo}
g 7o) o]i3t The] EAMigto] ojile} o]F FA7IY A&
3l 2 F84L FANTE Ax ook & Aot

JAFTANH e dAFol AAE SAF]| o &)
k= CO, 2 HEA7I0 AAle] #7152 dafdithe 3
2 gagszlel evt £}, olg e zE A4 T4
o] #& polydimethylsiloxane®} poly(4-methylpent-1-
ene) o] Bol AL&-5 3 Qch. %

35 et R

dvlel] @ol WAIshe WAL To] FAA T A
FHAL AR e 2HE 2E F IT FYol Bol
A=l A AlES HHE 4 A Boh 2ol
ol2] Wu)A-g oy AR (intraocular lens)E Fof imp-
lantdle] o]E9] EAHE AHZs Yot EAHQ 1#
A2 2= PMMA, 7125 PMMA7L AMg-o] Eu dl=e)
7V3A] F=(heptic)-2 nylon, PP, PVDF, PMMA,
silicone, polyimide, polysulfone Eo] AMg=]a1 g} &

olrf ¢hfA =2 ALR-ElE PMMAS] Eo thgh H&zte
68291t o= 2-oM % =3l 5Ee] YA HE 59
F&47 A1 vl £ A5t wEMA, olF
& HAF7] Y8k A5 = IAFEE 7HAe BUA
28 Agsks wgol A7H R Y, ® heparing 3183
o7 WEAA o]E2 HAslelE ATEo] APFo|ch

Contact lenst QH4S thalste] da] »o)x Qi) %
71ol PMMA=Z wHEol ol "Hsly FHAddo]
AL AkaFIgo] B Ao] A3ge] Hof hydrogel =,
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A%:%-8A4 contact lens7} /gl Elof o]5] EAHE
ARsLL ek, B3] BdAFREE P17 Htod 3
=] BAE gty g, 123 4Ae] A0l
Z2 GFASL AMgE) ndFEEA HEAHA AR AL
Aae 7lwst PHEMA, 7last NVP-MMA 253 5
olH AkxEHgo] 2o TR, siloxaned T E4AE
343 metacryle FAIsH o] MMASH F5HAA%
o1& A8E AMEstL Sl

91&5A A (artificial vitreous body)E b7 F&All
9] FHE FA37] A3k ARg-o] sed o A7HAR
o] "ok, @ air, perfluorocarbon7t2, @ Ael4 4
4= PVA 489, @ silicon oil#} fluore 31§HE-o] ALE-H

£

Az R gl 7o 7 8o s
g go)] Frlshs FAlolL, o]E& YAFHoR
okelE X4t B7HsE B0t et ol
1950 % AN MRE HE Alee] A ITED
& 2379 nylon, acrylonitrile A%2} ¥ZFAZ AlF
o] 5o] @Aolx= PET(Dacron), Teflon(PTFE, Gore
Tex) 9] %704 DEAAE7 F2 #oln Uk 220
ME =slgso] AFHEAL QAU ol AA] A ARYES
o] glojok =51, ahuolr Ed, HHo] A7)A] Lol
orsly, Edgie 4%, WAL 53 oA 4F
3 g o B2 FFd AL £ e KAEH
71AA Z8A BEAL Ao} st dA FES Hol Y=
RS 27 6 mmo|ge] tlF AT F2 Y37t Hol
o}, EZgol2EALY] AFPRL Yk TAY UEFL
2, a8 o]de] Hie B9 wabr] A2 - & 5
oo B3, AW Zd& double velourd—¥ £
FRHAS AYL YRS 45t FE(crimping) 7+
& g}, ©)@A AFE AFEAL porosity’t A7)l
olapea] Hdol &S RIS it ¥Rl HE
A A g-a(preclotting) A|7Ith, o]E9] BHFE #4317
el Faetalont 47 T2 =IAIE §it,

A QFEHEe AN FHe] Hi ge AL
mmol&te] 2774 T vlAFA gEd, olgd a7
= FAuER FHd U4 E(endothelial cell) & v]g
AN AL, ® glutaraldehyde 2 Ax 2 Alge] H9Z
% 5oz il A1 glort obd] gAd BAE ohdh

3.7 Q3B B Y

A&l ofFatate) Tl vhabEl 19943 10€ d=4
AFAAE oA ol23l H|E Zrdel A& Aol AA
gk 4QEQ} HEFS AT BA ] FHv)so] FFF
2 HAF

AFAAL o9 71Ee] FHEA] Kot AL olX

2% Q714 7155 ddstd F= By oj4e AYY

T &

DEXEN 7l A 5P 635 19949 129

2 g 7o) vt TR o 7 Ngshe A2 vHth o
= gy, TR, U, AZE, AoF sLe
U dubael Ao ahd 4w Axe o] ¥
839 diaphramg ol§3ld] F71%4E T3 o]
YR »oli itk ARRHE DREAAEEAE 944
2 REo= PVC, AT, 42E, PMMA, PU, ¥7}
A4 elastomer, segment3} PU So|t}, ol&9 A
o]A f9E e Hold) tig &40 glal, A (emboli)
o] B4R Bolo} 811, FEo] HA Fojok Hui, AU
2 100% implant7} S A Solch &

olFAATuLL Ao} &S FAdAF= B
£xo] AZE o o]F Bz Fe 71He s tEA ¥
E] 2, butterfly leaflet, ball-in-the-cage, 128]il disk-in-
the-cage FE|Z £5HT} olEd AMR-SHe ARG
ball#} diskoll = PP, polyoxymethylene, F#3|71 5ol
AR E 1 AR el Bakgh= cage 2E-2 PET A¥X=z 7%
Z0] o] SollEE A B Th T HFT/TAT
glo) Folsfokd He HA AAAFAol Folof HI, &
Aol o] glojor Hi, Hstel A7t glojok HAx, 4
&o] glojot Hv] 131 B AFE A sioof vk
Holr}, 6869

3.8 Hybrid® ©QIZ3E7|9t Z=| A Eol LS 8HCell

and Tissue Enghneering)

Hybridd 1F3718 e 548 A = A9y
Az ER7I5E & & A AX9) 23S PG
3ted o]E WiYEE HESC] AU 75E talEhke
AL QAo E 120)4 el A} Zo] WEH]AY devi-
ces, hybrid® o1 2ure 7], 18]3 T2 devicesZE Lf
Ay yRHy devicese MEES WEHY 184 BF
2 o5& BEsle |59 /)5 W s RoeA
e Reze AFAFez, FAZF2AMALE
agarose’! EE 2A-poly(L-lysine)”>©.2 microencap-
sulation3t A0 2 E 4 gl olx ok ek macro-
capsule, H@eldlo] o|Eg o3l AXE UTHoR
ThEoFo) Qg Bulshl eH gtk o)2jg He
o] AL WA, AN 5o iy ASdx Agd &
At} Hybrid® QEWL 7)Y EAH RogE AT
Fe B & JEU™ ol 14X (hepatocytes) & 47,

¥ 12. Hybrid® 134719 £

O WEYA devices :
Pancreas, Thyroid, Parathyroid, Thymus, Adrenal, Ovary, Pitui-
tary, Substantia nigra

@ Hybrid <134+%-7] : Liver, Kidney

@ T3 devices :
Skin, Vascular grafts, Lung cell-seeded nerve quidance channel,
Esophagus: Ureter, Fallopian tabe, Cardiac valve, Myocardinal
patch, Heart, Cartilage
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AT 4 Qe BYIE wer) Helg HEojFo 7t
HAEA 5388 5 e WA HE2E, Fo] Faas
52 Fshs QFAAE dA= F2A devicesdl 9L
oA tHEAQ Ao g QFEHm (artificial cartilage)
2 E 5 gd EAWAEE YA WEHY 1¥R)
9ol 2L 3t o]Be) AT A YR TR
243 QAN F5Ea SAlo) o] Ee] Zam MTE
B golr 259 7)5¢ $3F & A Aok olg
e AozA AR, AFHFH, &49 AAMES
5o 3|8 o o]gd 4 ok

o]Z hybrid® 138719] AT Aol glolA f-olaiof
g de AN} 4 TRA ] e 27) B &
A, Sahe A4, wjokzAe] 8 8T o)) AlEeA
A= AA8A E(enzyme activity) o] ¥FgF-H o g 2]
Aol srhe Folo}, Adl= TS vk Aol in
vitroolMe H3 79 ALwto] g4 o] f-XE Ho]
A7 o] BHL AR e FH BAFY shtol
o},

3.9 Mt ojopm|® W DX}

obZo] AUKE FAME HEse AT, A¥, =,
¥, A%< 5ot o]folAT Yot F9] FEF 1t
Hol ag4el Zdd 5& MY 2oz AMAAA
(Drug Delivery System)#h= k28 232 3=
213 Fojsrrto] tET}. oS BoIN Picd $alEol
Qgde Fodshzdl FAlskE BHE WRoE Avs
Fale, o ot Quk 7vjoke mE
3 sleis Aol Ydlolth, AAAA Lo B
o2&% @ BAA BLAFE FAFA ol HARE
AFL @ B %] GBS FoatA) Ho] BN T
Al Aol ekRe] £ W Fa wx daloae] Bage
Hzsl, @ HA NzaY AF 2 @ AAHYL 5 &
lch oleigh Aubalel Ay e BokriAle] Wa, wvhu
o] A, A5 2W 2 ARHY LEAARE o] &3}
A== T! H2ole gARs ] oot QFHoz §
A YEHHo 2 BAsE wAASAA Yupad F9
ok, =@ o AA} 9o 3 —pH, BElH 45, 2%
B3, A S-dse] Aoz $HsHe Fobo| Hi=
“intelligent DDS" & 475z i}, &

aEzpeko g oAz {8314 sol= Sfluoro-
uracilg A s3hubeg AN BEAE G4 of
£ FHAAA prodrugE AAG 78 8% (9-
vinyladenine) # maleic anhydride& FZ3A17]W &4k
7} #A18 hydrogelo] 4ol sl=a® oo} A4 A
4% dA7En ok

3.10 7| g

ol A =3 B EAE ooE ABTR, AFIF,
AT, AFAY, JFEE/NW, WENA S5 BT

i

N

=

&

@79 A48t o) ol T ek,

4. H7ol wa

1

AN =P WEES o YL 3§
o sigtet) BAHTHH Ushe ofeke] BAI 5
FAANSRE A7l gloiAl, N12dE, B8, 4719
ql

4.1 7|x¢HTF

A ZHSE AUSAries HEE 3 vpolam
Ao Y3} ulo]az FAHL o MZE HAHA Iy
S R Aoz AFHu. A=A AR vHTZR
angstrom @¢7}%] ol&|& 4= A 3= scanning tunnel-
ing and scanning force microscopes: T Ao} ulo]
H2g X3 AAAYEAS AsgHTe) J3HAE
olafE 4 A shH, =F wAE TG viol=E Hx}
Az HEAIA biosensore] 7NEto]i} multi channel
biosensor& 43|70, HFHoZ o|F 9gr|7] ¢
A7 S&Foan 73 AELH gL oldfst
o &8sk A7 "ast.

4.2 S5 AN

o] BAAES HEAFL AMETIREE Aol
et ofig} AR Rl FH-F0] glojor Hu &z}
9] AFZFo] vie Tt ©1E] &% B WA FHo] 7
7] B27) wie] ojE3 #Hd B2 W 7iEe AR
ko] 71AIA, sekE, AESE Hrlel BdaE AP A
A M4, data 73 - B4 2 olE Aite] 49}
& sofof & Folt},

43 EI|1H APy

AAZ, devicesol] Aslal/ojek Ropolol Fuo] T3t
Azl G Fateelotyd A2S 2A seist g
AFE ALE & F Y2 e A7, EAEE hybrid
devices/hybrid organsol] 1014 A E o] EHAHE vl
71&, & AEART AAEE HE3) olsfshy AE 24
ZE oisfidte] A Bl AT, & AXZAEL ugd
224 95t 47](organs) & AAEATIE AF7} 28o]
Hojof & Aojt}.

5. M2 ¥4 Mzo Haet My

AREE FFHoR AAe} BE AEZHH f2F
¢ 299, BN 428 2 ARE Po2 a9, of
% 4AH 2TE AuhnE FEANL £ A a9 )
2 ofstol Wetd A S8BTl YT AW 2 Srhrt
Hsall gk, wet SRALE ojuet ARERIA B
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E 13 3% 382opE a¥de AR

HESEEF agse As
Burn/wound coverings —Grafts for epithelium cell regenera-
tion

—Release of antibacterials
Cardiovascular implants —Thromboresistant surfaces small

diameter vascular grafts(less than 4
mm  diameter) for coronary ar-
tery replacement

Catheters cardiovascular — Thromboresistant surfaces

Catheters urinary —Infection resistant surfaces

Controlled release —Bioadhesives for skin and mucosal
tissue

— Bioerodible polymers
—Protein delivery matrix materials

Dental —Tooth implant with stable perigingi-
val junction

Diabetes ~—Hybrid artificial organs

Ear, nose, throat — Multichannel extracochlear prosthe-
ses

Extracorporeal blood treat- | —Immobilized chemotherapeutic age-

ment nts and enzymes for chemotherapy
and detoxification

Neural —Polymers that induce nerve regene-
ration

Ophthalmologic — Artificial corneas

— Vitreous implants

Orthopedic —Fiber composites for joint replace-

ment

—Resorbable bone plates
Soft tissue reconstructive | —Resorbable biodegradable polymer

surgery with concurrent release of bioactive
agents to control wound healing
Wound closure —Tissue adhesives

—Laser weldable polymers that
adhere to tissue

A 222 Q53 Pag sAshs A 240l A
drEdy g, UFuRe #AE 4% JFAE %
7% AFANE BIF AEENE kg YehA she
ARgs AF 88 F A ok

B 132 HE $8¥opzE avsEe YRS BYFn
Utk
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