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Polymer for Biomedical Applications
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Table 1. ¢|8 &% 3 a8

o9 2 8 8 X g8
4#bag 3}H.V. Solution bag | PVC with plasticizers
8 set PE, PS, PVC,Polyamide, Latex
olF A1 & filter Cellulose, Polyacrylonitrile

8 % & catheters Natural rubber, Silicone rubber

Al A valve Silicone, Polyester, P P, Carbon, £4
o Z 43 Polyester, PTFE, Polyurethane

o F Silicone

+ & 4 Cotton, Silk, Polyester,PP, PAN, PGA

Bone cement, Dental cement | PMMA

Hip joint, Knee joint HDPE, Co-Cr Alloy, Ti alloy

Finger joint Silicone, Polyester

Pacemakers Silicone, Epoxy, &4

g F 3 4 Nylon,Silicone, Polylactic acid
Polyamino acid

AT AE Polyester, PP

% % H Silicone, Polyurethane

aF a7 Silicone, PMMA

FulEY 2 PHEMA, PMMA

ol F 3 o} PMMA, Polycarbonate

| o} F A A Glycidyl methacrylate derivative of

bisphenol A, Zine polyacrylate

% sHE3lshedF 4 LY=}A|3 3T 4 (Hai Bang Lee, Korea Research Institute of Chemical Technology,

P.0. Box 9, Daeduck, Chungnam, Korea)
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Table 2. Biomaterials Already used on Vast

Scale in U. S.
Number application per year
Cardiovascular implants
Heart valve 30,000
Pacemakers 100,000
Vascular grafts 50, 000~ 150,000
Dental implants 10,000~20, 000
Plastic and reconstructive implants
Breast prostheses 100,000
Cosmetic 78,000
After mastectomy 22,000
Nose, chin, other prostheses 10,000
Penile prostheses 5,000
Ophthalmic implants
Lenses 250,000
Retinal surgery 25,000~50, 000
Other prostheses 7,000~8,000
Orthopedic prostheses
Hips 110,000
Knees 65,000
Shoulders, Finger 50,000
joint, other areas
Neurosurgical implants
Ventricular shunts 21,500
Extracorporeal devices
Oxygenators 196,000
For coronary 150,000
by pass procedures
Renal dialyzers 6,200,000

Source : Collected by Arthur C.Beall Jr. of Baylor College
of Mcdicine from maltiple sources and his own es

timates.
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Table 1 3} #c},

olE% 7H wiE £ 52 WAdle Boke 1)
artificial joints® hip, knee 2|3 finger
joint 2) A& valve, Sl F3%E e Lpacema~
kers 3) od4 ZHE =
olch,

dal ol Fulol 4 A1EH L o
Table 2 o] 4 B 5 gic),

! intraocular lens

xﬂ

AR 8=

oM =

—_— O

BHE X, Heart Valve, 3|
E X AR 3y

2. 221X Bone Cement,

2- 1. 2/ZE - Hip, Knee and Finger Joints
AFHAH L FRodle A st den 2
T oz ok Tl AgE = Ao AR A
gk A 24L& sFA gl om,  total hip system

(stem 3} cup) 3} total knee system (condyle
¢} tibial component) -& A ) FUA 4| A9
9% % kAt ek o] &2 ke $ 1,000
HEo|H hip system & Fig. 194 2k u}
9} 7+o] hemoral stem -2 W22 Co—Cralloy

akEolx ¢ A ceramic head o] Co -
alloy stem ¢| v} titanium alloy stem ©.2 =
o] 92w acetabular cup-& 3+A7o| high
density polyethylene 2. & wb5o)z 9l

o|2} whakrbx] f1e]lR total knee system 2]

i

& ~2— HDPE

“2_ Co-CrAlloy

Fig. 1. Total hip system HDPE Co-Cr alloy.
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tibial component 94| HDPE & ul&oix ¢
2 = femoral component 2 Ti alloy Y Co-Cr
alloy 2 ub5o]# ik Table 2ol4 BejF
© uhel ol wlFujell 4 W7k 11‘47}] o] are|

olF hip joint ¢} 6 ul5 & 0]&FS] 91-F knee
joint & oAl lc}
o] g AL ofAlof] o} & 3] A FA

+ 3bzloll wle} o} 2y 1)infection 3} sensiti-
vity 2) ol Q1FRAS A 7E sE4e
o2 3)ZA|7E AROo2 qlste] olTaAo)
bone cement o] 4 E-2lo] & ofe]s}x] FA)
(53| total hip system ol &) So] Yel} g
Om N2 AU o] st E olEd

%14 Table 3-& 504 o]4F2] oz} ol 5ol A
Ay THEFE o4 =9l 1249F 193
E oolgle & oAHE ¥oAFI o 53 80
A ~84 4ol A ol 37 et 1982 o] o
v ek o] g @Al el Agaiaa wlwst
of Azbgteled, A FAHE shAE x99 4
= 2 &) gt Ay eat lFAs)

Table 3. Incidence of Hip and Vertebral Fract-

dabAle Fojoh 1 ol &4 B4 stem EHIY ;Iizs Among Women 50 Years and
e
E porous sHA| ubEeo] w7} I Zoll 4 =}e}A) r
st 2 stem & LA 2| 7]= cementless fixa- Age No. No. with Incidence
tion ®}¥l3l A 82 cement 7|} bone ce- 0= Wsor;;g New F;gctures i
ment % *]’%‘ﬁ‘— 'ﬂ] OLE]Q‘ 7}'3H A}%é]—-‘& Bo"ué‘ 55~59 8' 856 25 1 354
o) dAE Sk vk 60-64 7,475 2% 1: 287
o]l Al ol T T wish ekl x4 A A 65-69 6,928 36 1:192
2 w7} 4o} gle] x| = = (osteoporosis) o] Z 70-74 5,712 51 1:112
2l 2h=p47}1 o 600,000 A ol &be]  ubAds) 75-179 4,242 75 1057
I oglos, ol olel AF, ul, A, £ 80-84 2,389 65 137
>85 1,576 78 1:20
2 4£7beh dbrlelo] M LN o ok :
™ SR o] e ARk ek Total 46, 108 371 1: 124
2 o2l el Ak =i 200,000 A of4ke Overall population of studied area was 315,000
2 o o H
# olF hip & AE =412 9 = Utk Source : Diddle and Smith, So. Med. J. 77 868,
538 oz wal oAz2k5 Foll ola ItAb w 1984 So. Med. J.
Table 4. Strength of Implant Line
Hips | Knees | Elbows| Ankles | Shoulder | Wrist | Finger | Toe
Zimmer, USA (Bristol-Myers) X X X X
Howmedica (Pfizer) X X X X X X X
DePuy (Boehringer-Mannheim) X X X X X
Richards (Willian Rorer) X X X X
Wright (Dow-Corning) X X
B. G. Orthopedic X X X X
3-M Company X X X X
Cintor (J &J) X X
Cutter X X X
Orthopedic Equipment X X X X
() =34

E2|H 94 A6 3 1985 12
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7h=) 3 OI‘;]' ol 24 total hip system o] =zt
3| 2}2] A1 A f-5-3 Table 5 o] B3 Qlct,
2- 2. Bone Cement

ofoll 4 =2|xl hip ]omt7}- A L3154 5 7}
2} 2 o|fr= bone cement & 2}-&& 4+ gl
71 wjFolel. olF hip joint & o] LA 4]7]
ko g oejrh| wblo] aalksle] g

21} bone cement 7} 7}FA £L2 wldjo g oby
# 2lch o] bone cement & 2% 3 e 2| poly-
methyl methacrylate 2} 8 & 42| methylme-
thacrylate 5 AF&olA &3 A dtF o8 ut
T ol Ag vl T HolE w Sl Ao
% olF hip joint & o] TAHAZIc} o
o] 2& 3}5 = #e] = methyl methacrylate
u] 2k 9] activator 7} 2 £ PMMA 9
initiator 7} 2o} o] o] Eab=E|d Ab2dl 4 Y

Al 4+2] monomer 7} 5% 5 7] w-Fe|ek mono-

b
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Table 5. U. S. Market Shares (1979)

Total Hips
Company Parent Company | Market Share (%)
Zimmer,U.S.A. | Bristol Myers 46.0
DePuy Bio-DynamicsInc 24
Richards William Rorer Ut
Howinedica Pfizer, Inc. 12
Cintor J&J 2
All others 2

mer 5 Abgsh= ol 24 PMMA & 8b5
22 ukws] fgtolvh FE ol 4 o] HbF
“+ef 2] bone cement 7} HE-G-5 4| Z#’SF“d wred
9k-5-0] % 7] @l-Foll bone cement of] L3k 4|
b el st F= 3l 4bol °a]°1‘1}14. =3k
bone cement & ¥F5& o 7| ¥ 7} Solrtz o
E& xAste] wdol] F304)7 o ofelsbAl ub

% #c} ukek 71 E 7} bone cement ol Q)
o9 cement 2| Z X7t 2o oks) x|}
222 5% A 4 hone cement 2] HFEol| 4

e 2 F hip joint 2| A A= & 7] E 0|

A 8shA =k
Table 6 & g4 4% 2 JYoqds #HE9
composition S B o F3 ¢ltl powder o] Ba-

SO, U Zr0, & 2347 = AL +

cement 7} X-ray o] JebubA] s}2] 2lgbo|uh
2-3. oM FHEHZX

Al g g a3l HE AT

7} A3 zpekx} Wichterle 2 Lim of] 2]s) 1961

% % bone

=
Ad4dEHE

el wE sl 5 o]l AL v]=2] Baush & Lomb
3| A7F 1971d ol 3 =2 Abofeb’gt ¥ AlA] 7+
Hol| A g B4bEo| Aoddlich o] Fo] 4}&

gl Mgl F4E-2 poly (2-hydroxyethyl
methacrylate ) o]ch

gl z 2] Al Abubd] e 4|7} x 2, Baush & Lomb
gko] spincast Wil Ab&shal gl v x|

Table 6. Manufacturers’ Compositions of Two-Phase Bone Cements

Company Material Powder Component Liquid Component Powder
(wt %)

CMW CMW 40g+(2.5—5.0)g BaSO, 20g 67.9~69.1

Kulzer Palacosr 40g (may include 0.5g 20cc 66. 7~67.5
geutamicin) with ZrO,

Sulzer Sulfix- 6 | 40g poly (methyl methacry- 16g methyl 714
late) with ZrO, methacrylate

North Hill | Surgical 6.0g poly (methyl 1 97.4 % methyl 68.1

methacrylate)
30.0g methyl

Plastics Simplex P
40g

copolymer
4.0g BaSO,

methacrylate- styrene

methacrylate
2.6g N, N-dimethyl
T
- p-toluidine
| 75+ 15ppm
hydroquinone
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| £-3-2 hard contact lens & A44Ak71%4l la-
the cutting b8 2o, Fog @49 3}

o] molding H""d_"_i A 4bska olel, Ayt 5

ol 2 4| Nestle, Revlon, Johnson & John-
son, Schering-Plough 223 Ciba-Geigy %+
< ol 34bEo] 2HEd = 4gel Bl Ao
e+,

WAl AR 2 AFAES] REE o Ak

b Ee MRS At Auar Az

ol

Eas 4 2]
T4l Hat Aoz o] gt AT} htka]
AP ek 2| Table7 & AlAl Hd
ZHEg Z 3]4}¢] Baush & Lomb o] = 78
5

X

21712 contact lens product busi-
{ el ksl 5ol BoF oled 1
oA o] BF 7]odell A 40}% Fad AdER
AL 4 4 Uk dlZ24 FuledlA
2 ol 4 5k~ 6 uksl, &4k 10ub~
A Azt HF &xlzb AHAeleh HF @l
+= 100mg/lens A _;_O]D]—
Table 8 2 o] w] 3} FHedso] 2oz

>
@
wr
w
2

iy
rlo
Y,
e

&4l valve of 4 4bqish 1960 =
AFRA, 24/ HEE 54EE 5F Ca-
lifornia o] 4 47 Edwards Laboratories,
Hancock Laboratories, Shiley Laboratories

Table 7. Baush & Lomb’s Contact Lens
Product ($in millions) *

Year Sales Operating Earnings
1982 205.6 60. 1
1981 201.6 71.2
1980 176 .4 61.1
1979 139.7 51.8
1978 119.0 44.7

% Baush & Lomb’s 1982 Annual Report

Za|H 4199 465 19854 129

2} Cutter Laboratories o] Tx}o] o] E g
Surgitool, Medical, St. Jude Medical % o]
A Zick 1980 7kA] 24l Ao F 600,000 ©f
1pe) 7 valves & o AAHom il FaE
S 7keka glek
Fig. 2+ A& 72F 2oqF glom,
el-F valve == aortic valve 2} mitral valve &
22 ubEolz| AEE o|A3tx}o| HF oY
& olegf 57~584]0lvk @A g4aksE e 4l
2 valve = Jef ol 277} chekshuh Al F
¢ 2o mechanical valve ¢} tissue valve &
UE 4 drk
Mechanical valve = Fig. 3o 4 R F%
1) caged ball valves
2) central disc
3) tilting disc valve 2 Y5 F oo o]

Table 8. U. S. Expenditures for Eye Wear
($ min)

Item 1984 1985 1986
Prescription glasses

{including exam) $5,370 $5,800 $6,300

Sunglasses (nonprescription) 870 1,000 1,150
Contact lenses 1,050 1,200 1,400
Solutions (honprescription) 365 445 535
Total $7,655 $8,445 $9,385
Source :Montgomery Securities (San Francisco, Calit.)
estimates

supenor ~_ - van®"

vena cava

pulmonary
vein

aomc mitral
valve vaive

inferior
vena cav.
@ ventricle

ventricular

myocardum
epicardiu

pencardium —

apex
Right side of heart
Fig. 2. The heart

Left side of heart
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information

Cutter
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Disk type

2 Table 9] B o
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Fig. 3. Schematic diagram of various types of

heart valves.

porcine aortic valve xenograft 2 4] 19651 9|
s}zelell 4 Binet, Carpentier Fo] o] valve®
ol Alshdl AF ot o] AF 4k}  F T
whe} "aAH 0B valve 7]5o] "ozl o]
53} 7] %8l tissue & glutaraldehyde & %
2]Sko| tissue 2] urtrastructure S ¥ 3}=dl|
ALzt ow g Edwards, Shiley, Hancock
3|4kl Y7l A A YR ®s 57
A} zhgl ek,

HE Al 4455 Table 100 w2k

197815 ol ol 4 Z+ 3| ALE 2| heart va-
lve ol i3k A} AF52 Table 1104 &
9lom Table 12+ vl o] 4 mechamcal Vs
tissue valve 2] o]4 5 sjmych &HAE ti-
ssue valve 2t} mechanical valve 7} v} gbo)
Apg-= 3L
- 551 452 ol ksl ar

¢l © = mechanical to tissue valve

ol 5 At

Table 9. Type of Valves Structural Features

Type of valve

Name

Poppet material

Cage material

Sewing material

Mechanical
1. Caged Ball

2. Central Disc
Conical
Occluder

3. Tilting Disc

Starr Edwards
Smeloff-Cutter
MacGovern- Cromie
Braunwald-Cutter
DeBakey- Surgitool
Kay-Shiley

Beall - Surgitool
Starr-Edwards
Cooley-Cutter
Rjork- Shiley
Lillehel-Kaster

St. Jude

Silicone
Various Titanium

Silicone Rubber
Silicone Rubber
Silicone Rubber
Pyrolite

Delrin

Pyrolite Carbon
UHMWP /Tit Ring
Pyrolite/Tungsten
Pyrolite/Delrin
Disc Valve :

Complete Pyrohite bi-
leaflet design

Sewing Cuff of Dacron
velour

Radioopaque leaflets

Various Stellite * 21

Titanium

Titanium

Titanium

Titanium

Stellite

Pyrolite Carbon

Stellite # 21

Titanium

Stellite

Pyrolite in Titanium
Housing

Valve Housing : Titanium
ASTM F-67

Improved : New All
Pyrolite

Teflon
Various Dacron
Teflon
Mech Fixation
Teflon/Polyprop
Dacron
Teflon
Dacron, Velour .
Teflon/Polyp Cloth
Teflon
Teflon
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Table 10. Tissue Valves

Capentler-Edwards Angell-Shiley Hancock Tonescu-Shiley
Type Procine Xenograft Porcine Xenograft Porcine Xenograft Bovlne Pericardium
Manufacturer Edwards Shiely Hancock Shiley
Models Aortic 2625 Aortic Aortic 242 Aortic, Mitral
Mitral 6625 Atriovent 342
Price $ 875 $ 795 $ 850 $ 75
Date Introduction 1975~1976 1975 1970~1971 1975
Prosthesis Glutaraldehyde (0.625) | Glutarald (0.5 %) Glutarald (0.2 %) Symmetrical
Flexible Stent Delrin Stent with Support Post Titanium Stent
Elglloy Stent Dacron Rigid Stellite ring Glutar. treat 0.5%
Asym. Stent Circular Stent
Orifice to Annular Orifice to Annular Orifice to Annular
Ratio -0.7610.2 Ratio 0.9140.3 Ratio- Excellent
Radiolucent Storage- Formaldehyde
Hemolysis N/A N/A Low N/A
Survival Rate Good —Short term Good - Short term | Good—Short term High—~ 5 years
Embolic Rate Low Low Mitral 5~ 6 %/ year Very Low
Aortic 1~ 39/ year
Notes Durable -Short term | Durable—~Short term | Durable-Short term Durable-Short term

Model 250 in Clinical
Trials

Perivalvular

Regurgitations

3 glos,

ALg-sict,

impression M &% AL E=}=

E3F ol 2 Qld] qlA oY
E2pN 85 AF-Eshl S oleh g
29 =0 impression M % 2)denture A &,
3) alF Ao}, 4) = opFALA,

0

polyethy-

Fiell 3

5) cement 5l

Table 11. Domestic Heart Valve Market
(1979)
Company Units Mkt. Share (%)
Hancock 9, 500 35
Shiley 8, 500 31
Edwards 6,000 22
St. Jude 1,500 5
Medical Inc. 1, 000 4
All others 800 3
Total 27, 300 (100)

Table 12. Domestic Valve Protheses, Mechani-
cal vs Tissue Valves Units (1979)

Type Units | % Future Trend
Tissue 15,834 58 Down
Mechanical 11,468 | 42 Up

Total 27,300 100
2-5. AR

nExpA 2o AN RA 2] o] &H A

& AHAREA ol Aol 7 7 d4E

#Fal A9 63 1985 124

7k=)

lene wax, polysulfide, silicone, polyether,
A od L E2LE agar 9} alginate & AF&sta gl
t}. denture A E 2 4+ polymethyl methacry-
late §} polycarbonate 5| F2 Ab-&-Hr} ce-
ment 24+ PMMA,
Z A4 2 4+ bis-GMA, polyurethane, epoxy
T4 T filler ¢ o SgAERA 213
o},

SAMZA A FLE AL k2ot B
o ool Apopuel 2 YA ojol Mok,
2l 2.9} &a AFE3}E filler £ Table 1344
B F v}e} 2ol quartz, fummed silicate,
LiAlSiO4 Folth

cyanoacrylate, 12|3L

g
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Table 135} 14+ A v|Z U4 ALx+= 2-7. 21ZLE (Vascular Graft)
FTAA AEE 9 Az} 223 fillers] A A AFHEY HEE-L polyester Y ex-
S ¥oqFa ek Fig. 494 5 & F7hx 4 panded polytetrafluro ethylene (PTFE )&
%9 microstructure & R Fa Qow Fu| F HER2 A3t Yk A 7o) 4mm o]Ato]
U AL filler ofolct, EE o|F fillers}h He AL & olatel glo] FHIsA  AH&3t
2 Y5k polymer matrix o] Z Bzls|o] = of I glon, Aol 2mm o]l e EAFH L] <l
A2 wF3 w3 vpRol k. Aalsteof = ch THEL sl7b A A AES = Aol glek

2-6. U3EB YRBE ol gt FAIE A7 Hal viF3 Yol A

Usl§ GBEES FFL e chokape, o
Table 13. Composition, Weight Percent, and

o4 e B EEA wshe] wmA gHoz
o - N Volume Percent of Filler Particles
g2 Aol gl7lE 4k AbEo|c)h 1987WE . . .
in Composite Resins
ol AR 748 S olaln Yk olE
Aol AHEE e AdLEAEL cotton, na- Material Composition Weight | Volume
_ ) Percent | Percent
tural rubber 7} S Z Ao, 34 182+ PE,
ural rubber 7 o E4ol=, 4 23} Adaptic | Quartz 8 |%(t2)"
PP, PVC, PMMA, polyester, polycarbonate Concise Quartz M4 | 54(+4)
PTFE & £%5% 4+ it Portrait Glass 78.7 |55(£3)
2|8 BFo| 7bxdof & A F 93 AL 1} Epoxydent Quartz 78.6 |5(x4)
gatol] ateri= 1)design 2) A A A 3) £ Prestige Quartz Particles 78.9 |43(x4)
£ A%g sHrok k. s S f;(';;)
ass Spheres
Table 15= & 7tA] U3|& ojgg&2 o spheres
T A4S veRieh T U3l EF R4 Restodent | Quartz 65.2 [45(+5)
HEA A2 T L3 & T4, @A, Nuva-Fil | LiAISiO 4 7.2 |55(%5)
FH M E  bandage 5& & F7F Urk % Standard deviations of data in parentheses.
Table 14. %o} A A4E 2 A 2343
Material Manufacturer
Adaptic-No. 4 A 002 (universal), No. 4A 002 Johnson & Johnson, New Brunswick, N.J.
(catalyst)
Concise-No. 415413 (universal), No. 415413 3M Co., St. Paul, Minn,
(catalyst)
Portrait-No. U 119 (universal), No. C 118 Lorvic Corp., St. Louis, No.
(catalyst)
Nuva-Fil-No. 74105 (base), No. 7598 (initiator) The L.D. Caulk Co., Milford, Del

Epoxydent-No. EX-0016 (universal) No. EX 0018 Lee Pharmaceuticals, South El Monte, Calif.
(catalyst)
Restodent-No. 1E 0126 (universal) No. 1E 0057 | Lee Pharmaceuticals, South El Monte Calif.
(catalyst)
Prestige-No. HPR 0097 (universal) No. HPR 0099 | Lee Pharmaceuticals, South El Monte, Calif.
(catalyst)
Sevriton-No. JBS (09wder), No. KJB (liquid) Amalgamated Dental Trade Distributors, Ltd,
London, England.
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Fig. 4. The microstructure of Adaptic.

Table 15. U. S. Medical Disposable Products

Fig. 5. The microstructure of Prestige.

Table 16. Vascular Graft Market by Application

Market
Product Area 1982 197
Revenues (§ min) | Revenues (§ mln)
Medical /.surgical supplies L1 2.20
(dressings, etc.)
Kits, trays, sets M 1,79
Gowns, drapes, gloves & Linen 640 1,464
Syringes and needles 250 481
Respiratory products 145 361
Tubes, tubing & catheters 129 259
Electrodes, gels 90 173
Instruments, accessories 6] 2
Other products 200 518
TOTAL U. S.MARKET $ 3,430 min $ 7 4%
o} Frb Lbe AL ek o]lEe AT
We FHTEAT TeiA Baw ol AF
4 Aol miahd FHLEAE AG 47170,
3} & -2 3.4 & (antithrombogenic agent) & &
A mwg Aelsld FEAYE w7k 4AF
st sleh ol ATol EAOR WAl ES
o] = 2] University of Utah, dX¢ #AZ 9
&7t Folvh olF EAake] A ug
Al izl Al =gol " Aok
32 Table 162 1FHF 2 AAIAAAE
Hoof

2 g
k!
4
o

EZpjf 4194 A6 <5 1985y 124

U.S. International
Avplication  Reveme Percent Revenue Percent
{$ min) ($ min)

Peripheral $44 61% $19 439
Vascular

Aortic Recon- 10 L 8 17
struction
(large
diameter)

A-V Access 10 14 10 23
(shunts)

Miscellaneous 8 11 8 17
Total $ 72 100 % $45 100 %

Major Contenders :

C.R. BARD,MEADOS MEDICAL,W.L. GORE (ll in
20~30% range), IMPRA (6 ~7 %).

Others  (collectively 15% of market ) : HANCOCKLABS
(J&J),BIOBASCULAR, INTERVASCULAR, GOL-
ASKI LABS, VASCUTEK, SOLCO and ST. JUDE
MEDICAL

Various products undergoing clinical trials or in develop-
ment MEDINVENT, CORDIS, VASCULARINTL, AT-
RIUM MEDICAL,POSSIS,MITRAL MEDICAL and
BIOMEDICAL (Japan)

3. 2RSS M
slofesre] FHAl WA S WEAY aahd



AAZAEL AT ke e Aoz 2
oF ¥ “FEAN AdE HolEm 3ok
Agl 4 AFHR] mA QA <Al ol 4
BatelAl WA b Ak $AE glol 4
8¢ 4 gt TLARS FHLEA] o
2 qlshe] o] Ao| sh5al Aek

LA R E QA Wl A 147, 149, 14,
109 =v #Hate 93t Zo] WY #
e 24 g B AR E jA dAE +

O

=]
odo b4

A, o] ML 3 dejskx 24zt 4
bR 4]A A AA oS Eatal e
F v Aol dek A7lo =i &
Bela, 3lsty, sl oz g

2

=)

o3 B )
X

ohE
44% o

A WHAA A $EE T 4 de B

ol odekh olejar Alal TEaE T,

Vsl § AE GbES S AME Al

A‘JZ‘]OI = o]r,}
1995w d S oll & AjAlddl A AZFe|o] oA
o 48 48w Table 1794 ¥ of3= ups}

Table 17. Health Care Expenditures by Region
(billion 1979 U. S. dollars)

. % Annual
Region 1979 1995 Crowth
North America 4310 44060 33
European Commu n ity 2090 4%30 40
Non-EC Western Europe 830 1620 49
Developed Asia/Oceania * 8190 29.00 6.6

TOTAL DEVELOPED REGIONS 604.80 1,211.10 44
Latin America 2.32 nB3 717
Eastern Europe 2 1515 43
Africa- Mideast 12.16 779 89
Developing Asia/Oceania 2.65 %72 19

TOTAL DEVELOPING REGIONS 1435 34936 6.2
TOTAL WORLDHEALTH SPENDING  730.15 1,560.46 4.8
*Japan, Australia, New Zealand
Source : Predicasts Research Group : Predicasts, Inc. ;

Cleveland, Ohio.
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