etAl el 7] A3 A 35 1994

Cuprophane $2]5}o] €A R A &A) 32} B,-microglobulin
A AL " A= 8

At e Wagtay
HiEE - 828 - uty - ZNE

M  —

D7) AFAF A5 JlEe] H RFHLE ofF
#Ate] AEEE FEYUET IR AFL
A4 Aol 23 F4 U w4 PHFe] o|F A
o Azg FAHdoz dFse] gich 19683 Ka-
plows} Goffinet Vol o)8] HARA )z 27)q) o
FAde] WgFRaFe] WAl Aoz A £
ojetzre- #AL 2 EF 8RS Yyo] F4utg Fi
Al BAle] 42 A WY TR o] doulr] wWE
olxg olz{qt WATSAHe| A Ao
Hge] madAdog Q) FHEY Ma44LEF W A
# 715 AN 2ol dR 2 YFD, el2Ft ¥
WEAZ dAsE gAY FAdelE FA3te
A Aol =& A F FA (biocompatibility) o] FA|4]
H3 gles] #A o|& A A% B xFHo| §
AL YA, FRFHF GA=E JYFRLFL
w3y 2212 9l ¢ 7]+ anaphylatoxing]l C3a % C5
a8 F4xet 2 A Rl gloyt? WYy
a3 Rale] A=oe FHdde 2ax 9l
o101 o AYUF AZHWAE o2 FsiA] gdch

g, H2 A7l FAFAPA|AME  By-micro-
globulin(e]3} g.Mo]e} 3 2] Azl o F4 o}
ZolnFo] £3 PHY YA 2E 4TVFTFT
(carpal tunnel syndrome), ®2-Z4 (pathologic
bone fracture), v|2}A] F3 - (erosive osteoarth-
ropathy) ¢ 4% op/ldle Zez I Y
o B4 olulzolne] Sflle] He fME A
374 BAFHA 5ol AH&5lo} cuprophane A4
gozy A AAHA ot AV AFAA5A4] 6,
MAzte] 93 7AF PFL olF At A3 54

o AZ4et FgL v Lol Az e,

2 AT A AAAAoR s GQol AgHT
%+ cuprophane F4uhg Al&sle] HolBA X g4
ANATAAE e "R B4d3)s} 4,Me
MA A=E 97 A8 A g3l

TR
1L B

Agaitta FALEY QdFARANA ArHe
F 2~39 YAFRAHAEE Y3 Y= kA AFARA
24 F4 Fe] g ofAd Ade] 4 109-¢
4oz dgd, olF2 A 59, 9 59 |,
a3 HE 45.6+13.34 Hx, FAVe HF
80.9+26.5-19(HA 40-04, 24 120449) ol
(Table 1),

Table 1. Clinical Characteristics of the Patients

. e HD Duration Weight
Patient (y:agrs) (months) Dry(kg) ¢
1 66 F 42 41
2 42 F 63 45
3 66 F 40 64.5
4 36 M 84 60
5 40 M 78 55
6 43 F 112 47.5
7 37 M 120 58
8 30 M 84 48
9 . 60 F 96 36
10 36 M 90 56
Mean 45.6+13.3 80.9+26.5 51.1+£9.0
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2. BA Yy

o] =5 AFH¥ cuprophane 547t (Com-
pact-10 ®, Gambro, Sweden) 2.2 ¥F YAFZHAg
£ 2 giglew, gAFEHL AK-10 (Gambro, Swe-
den) QAFAAZIE 2R3l 4270 FAHE AAR
ot F4AL 24 FA 4 (Hemotrate F ®, F9] 4]
& Aol 44 8l heparing A}
23l s, HYFAHA d{FE 200ml/min, FAPF
2& 500 ml/mine. g 3k

3. fauy

C3a desArge}l C5a desArgx] &A% YA+ &
AT A, BAFA A F 158, 308, 60%3 240
* dARY F8A 47 FUAANM HE Sccd A
23 ¥ 4mmole EDTAZ §-%x A8 oL 303
Woll 4Coll4 3000 rpme 2 1587 QAL F ol
d34-g ~70CE g3l & 44 Aol 54 A}
43t W74 4L gARY A, YR A
AlF 158, 30%, 60%3 240% ¥AF4 F84A 47
S Ao AE 2ccd 158, 308, 6043 240% &
AEH FuA 2474 FHANA AE 2ccq ANHAT
% EDTA=Z %3 HZ o2 AFHTEAY
(Technicon H-1 system)& AHdle ZA3IYch

AM2 AR Al Fo] zhzt FoMola] AHE 15
ccd$ heparine 2 H2|® Fro| A3 F ALY
o},

4. 4 A}
FguAl C3a, Coat #g2A Esjaiaq
desArgE I'®2 FAg LAY $49E o] &3 al

7kE A C3a = C5a desArg kit(AmershamA}l) &
A-83le] Hugli % Chenoweth Wy®o 2 23}
o MO e wal wid 2AUE o83 /M
kit (EikenAl) 2 =} gamma counter (ICN biomedi-
calsAh) & AH&3le] o] Faleoz Z4slgn

Mo AAEL b FAlof o8 A2slgct

AAG= @"3—‘?—"—"%3;};}?1—?"—11 3=

FA42 "Hexrzoz 9y EI}E BAHN Y
Bergsttoms} Wehleo]'™® |43 o}2 48 o]-83)
of AHEstsich

2AXE HMEE

_ YAEHF M 5%
I+ EA5AF A /0.2x A% A%

X100

5. Xlg |

7+ A7 sl whe A4 wge s Ade

Table 2. Plasma Concentration of C3a Ag (ng/ml) of 10 Patients of Cuprophane Hemodialysis

Patient Basal 15 30 60 240 min
1 1224(100) 3234(264) 3306(270) 2370(194) 1250(102)
2 801(100) 2624(328) 2508(313) 2054 (256) 1348(168)
3 747(100) 1757(235) 2026(271) 1574(211) 1628(218)
4 1306 (100) 2760(153) 3014(167) 2382(132) 1126( 62)
5 732(100) 3286(449) 1795(245) 1834(251) 1394(190)
6 663 (100) 1947(294) 2199(332) 1814(274) 1178(178)
7 547(100) 2158(394) 2198(402) 1670(305) 1098(201)
8 546 (100) 2598(475) 2222(407) 1720(315) 2569 (470)
9 1377(100) 3474(252) 2911(211) 2464(179) 1286( 93)
10 947 (100) 2916(308) 2584(273) 1936(205) 1083(114)
939+ 409 2675+581" 2476+ 479* 1982 +322* 1396+ 444

mean+SD
(100) (315+581) (289+77) (232+58) (180+115)

Figures in parenthesis indicate percentage.
* 1 p=0.0001 vs basal
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PC-SAS version 6.04 EA| 28 72]-2 o] &3l Wl
FAAYE AL folaE 5% vinteE AF
ik €4 C3axjet WHT4ol AAPAE 29qt
(spearman) A @A +2 FA3Per ZE ML H
Tr3FHAE FA 85

4 H
1. §iEEA EdLHERIS] He

d# C3a desArgx& ¥AFHHo] 939+409ng/

migs, HARY SjAE 158 2675+58]1 ng/ml
(p<0.0005) 3. Hz=z Z7}8F F 3030 24761479
ng/ml(p<0.0005), 60%e]  1982+322 ng/ml(p<
0.0005), 240% ¥ F8A] 13961444 ng/ml(p>0.05)
2 Azl gaste] FAZRACdE A2A Z1xA s}
A 38-=191c}(Table 2). ¥4 Cba desArgx+ &
ArHqzle] 16.9+3.6ng/migie, HARY 54 F
1540 17.6+4.1ng/ml, 30%] 14.8+2.1ng/ml,
6050 13.24+2.5ng/m], 2408F F24] 16.3+3.5
ng/ml24 FA4ZF F23 23t gigicH(Table 3),

Table 3. Plasma Concentration of C5a Ag (ng/ml) of 10 Patients of Cuprophane Hemodialysis

Patient Basal 15 30 60 240 min
1 19.6(100) 24.4(124.5) 17.6( 89.8) 12.4( 63.3) 9.2( 46.9)
2 13.2(100) 11.2( 84.8) 14.8(112.1) 12.8( 97.0) 18.4(139.4)
3 22.8(100) 21.2( 92.9) 17.6( 77.2) 10.4( 45.6) 12.8( 56.1)
4 15.2(100) 18.0(118.4) 12.8( 84.2) 15.6(102.6) 19.6(129.0)
5 18.8(100) 20.0(106.4) 13.2( 70.2) 14.8( 78.7) 18.4( 97.9)
6 16.0(100) 14.0( 87.5) 12.8( 80.0) 10.4( 65.0) 15.2( 95.0)
7 17.6(100) 18.4(104.5) 16.8( 95.5) 14.4( 81.8) 15.2( 86.4)
8 13.6(100) 12.4( 91.2) 12.4( 91.2) 11.6( 85.3) 19.2(141.2)
9 11.6(100) 18.4(158.6) 16.4(141.4) 18 (155.2) 15.2(131.0)
10 20.8(100) 18.4( 88.5) 13.6( 65.4) 11.2( 53.8) 19.6( 94.2)
mean+SD 16.9+3.6 17.6+4.1 14.8+2.1 13.2+25 16.3+£3.5
(100) (105.7+23.0) (90.7+22.2) (82.8+31.2) (101.6+33.5)

Figures in parenthesis indicate percentage.

Table 4. Leukocyte Counts (/mm®) of 10 Patients on Cuprophane Hemodialysis

Patient Basal 15 30 60 240 min

1 8080 (100) 1900(23.5) 6140(76.0) 9890(122.4) 11480(142.1)

2 7410(100) 2270(30.6) 4400(59.4) 6390( 86.2) 10660(143.9)

3 3950(100) 1460(37 ) 3100(78.5) 3830( 97.0) 4620(117.0)

4 4520(100) 1950(43.1) 3330(73.4) 3620( 80.1) 1000¢ 22.1)

5 6320(100) 2320(36.7) 7080(112 ) 7180(113.6) 7500(118.7)

6 4100(100) 1250(30.5) 2530(61.7) 3580( 87.3) 3170( 77.3)

7 5530(100) 1100(19.9) 1810(32.7) 4020( 72.7) 4410( 79.7)

8 6470(100) 1530(23.6) 4780(73.9) 7310(113.0) 10590(163.7)

9 7540(100) 2440(32.3) 7160(95.0) 10360(137.4) 11130(147.6)

10 9770(100) 3640(37.3) 7290(74.6) 9680( 99.1) 9950(101.8)
mean+SD 636911811 1986+741.9** 4762 +2056* 658612741 745143379
- (100) (31.5+7.4) (73.7+21.0) (100.94+20.4) (118.0£30.7)

Figures in parenthesis indicate percentage
* I p<0.005 vs basal ** p=0.0001 vs basal
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2. YRiAo| He

WYF4E YAdR4-o] 63691181170/ mm*Y =,
Ry AR 1580] 1986+741.9-0/mm®(p<
0.0005) & HAH 2 7F4=gow, 3056 4762+2056
H/mm®(p<0.005) 2 ©hA] Frelr) AlFsied F4
NAIF 60%-ol 65861274170 /mm®(p>0.05) & F4A
AR R B er] 2408F FHF AL 7451
+337970/mmP2. o7} Frbstglont £AA s xjst
Fo% zhol7b gisicH(Table 4).

450 — —¢—Loukocyte counts
——C5a desArg
B —o—Ca desArg
2 a0 —
H
] 4
g \
k1
2 W0
- 4
0 YT T T T T 1T

[} 30 80 80 120 150 180 210 240
Time on hemodialysis(minutes)
Fig. 1. Leukocyte counts and plasma complement levels
during four hours of cuprophane hemodialysis.

3. §E C3a desArgx|2} Wi 40| AppiauA|

2 A7 AFolA HEY A F 15%0) C3a
desArg2|7} Hnx§ ¥w) WY T4E Huz s
sglch, ARY A% 158019 C3a desArgH st
Aot NYFro] WshE wimaPS vl Avnt LA
Tt 0.81 (p<0.005)2 i3 WAL wyw,
240 ¥AFY AS7E 58 ¥4 C3a desArg| 9}
HET5E o7 AdBAZ A (r=0.32, p<O.
05). &, ¥# C3a desArgx s} W& T4+= Fo3 o
ABBA 7} Ao} (Fig. 1),

156 —

mean+SD
n=10
= 1 NS
z |
5 00— P=0.002
i
i 4
& s0 — T T
[ n i
Pre-HD Post-HD After correction
Fig. 2. Serum levels of M during cuprophane
hemodialysis.

Table 5. 8.-microglobulin Removal Rate During Cuprophane Hemodialysis and After Corrections for Hemocon-

centration
Unadjusted to Adjusted to
FM (mg/L) hemoconcentration hemoconcentration
Patient

Pre HD Post HD RR(%) Post HD RR(%)
1 43.7 50.7 —16.0 42.6 2.5
2 38.4 53.5 —39.3 41.5 —8.0
3 30.0 35.4 —18.0 30.9 —-2.9
4 47.9 64.8 ~35.3 51.2 —6.8
5 36.3 47.5 —30.9 38.0 —4.7
6 50.7 56.4 —12.5 45.1 10.4
7 52.0 60.9 —17.0 53.4 ~3.7
8 66.4 101.5 —52.9 74.8 -12.7
9 46.9 65.4 —39.4 51.1 —8.9
10 51.0 52.1 —-2.0 42.7 16.2
mean+SD 46.3+10.1 58.9+17.4" —26.3 48.2+11.9 -3.3

HD = hemodialysts, RR = removal rate,

* . p=0.002 vs PreHD
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4. B:M £2{9| vis}

¥ AMA9 FxiE PYFEAAH] 46.3+10.1
mg/LolA 2408-F 4 F8A] 58.9+17.4mg/L=
A HARHA FHA ] ws 26.3%F FUIR
(p<0.005) "AFAo| 23 Hoi5Hg 4% AH
Y AMA EEE 48.2+11.9mg/LEx dAEH
A 71AA e ¥)#] 3.3% F7hAeud Fo¥F A=
oligicH(Table 5, Fig. 2).

| &

YAEHF G NETHA4EF Y AL EF
Ao 2e FA7We T PP, FAalo)] o
3 gAuAe F4tz qls PPTEAZMW E3,
Ade] S, FHAE 53 oladuiLe] &
Az Qg AZABMF o] AL glort ofF o1
Rezx AR vh= glch

Craddok 592 %43} cuprophane?2 AlgPH
ofA] b4 484 C3 o *+ &Y ¥al oy}
7t 4" WSz, o BASY AL ¥AF
o] 7,000~20,000 Z&o FHPWET FAUAE ¥
3l glew o] AlZ $AeA+= Cha anaphylato-
xind Reog PN, HAFEAA  cupro-
phane SAute] o}y F271 wAle YH2 5 ¥4
A7) 3, BASE Aol =29 WY TE FA A
29 4, 715 (pseudopod) B4, otwllety wht &
259 Azysel wishs Ydoylm olziqt AMEruty
Wb g3V Zolx WETF A4S Yo,
WMy 70| 53] dEAPAdols Lo} ou)
59 Ab4£Eqto] A3l Aurigemma $FL 4
Az COAaAE QR AZARA T AL
& Askel Wdoldn ek YATHA Assle
BAole] FHel wletXE Aa4dEFT] 2ot o2
t}, Abu-Hamdan 2. z4lodol ua] FEMAE F
Aolg ARG AALEFo] A oI WA
ot 843 ARYE 2aslgch AA2 FRdrg
Z24] BANL AT o B Ab2Es At o
@A}, Sherlock 52 249 F44¢ ALY
B A FHAYR e COAAR QIR HEA
uf Foll AAtALEFo] A2k et

AAEe] 7 AR ARF 1580 Cax]7} 3
Aol = F A AL 447 Folle YAE
AA Z1MA 2 3 EEen] YT FAHMAR
1580 Hjz 743l Claxzl Haxz Frhshe
Azbel WYL E H2 ZhasE oz ol ¥
BAle] B3l £3] €4 Clad F7p7F WYdF7H4
%29 ez AAzEcl 2y ATt 2
A8 43k Charl F2 Fodcte ¥ Razt
40 Az vty E ATolMe ¥4 ChaAle
HARY AAFE A7k g Fo5 WFe] /sl
olg} zto] A o] & o]f2E, HAREAH JAFE A
A= Coatx ZFT9 T 4-&He} A43la v
7194l Agg sl WSS doA Wi 7
£%F¢ dogxgl Wzl 28R gol ¥AY
o] Hdo|n WYF A Fo] HHY whollat C5a
desArgx7} A4 3457 dlfez A9E 4 3Ue
A e ol ol f 2 Eul, C5azl HETZL
Z9] YAEA o|X9t Claxz] Ba|FA3F 71e]7
£ A AE HAGS ez 448,

EMutel Aol wet HEFRLF U BARAYSY
FHo) o)} gle Rog ¥uso] U, Cheno-
weth 522w § 2 4wt dhug] polyacrylonitrile
(PAN)te g7k o) oS- #m|sle C3a A4
£2 cuprophaneq}e] 1/100] E3lslctn B33y
2, ohE B3] cellulose acetatewts] @3 C
3a AJ438-2 PANu3} cuprophane?t Alele] F2H4
=2 ¥ 33+

gk, 198010 Assenat 50| A7) HAFA Al
A 4ERFFFo] ofdzol=Fof o LAFE A
& wAslgon olo] 19859 Gejyo 39 o] ofuz
olzo] FA44Ho]l AHMYE Wk ¥ A7 ¥
E48A N E BMel g7t olhze|=Fo2 <l
S 237, S04 Fwd, oSy BHEF ¥
aed, WAFH5Y PFE doge] dAA =g
q_l‘.17~33). .

BME 10070 ofojxAbez FAH 11,800%ES]
AyAge] 74 oz, RE fFYHAEe] I
A5 =2 light chaing] 74 4E2
2 3#A Yok, /ME ERER] 77 wlFol AAM
A 7|A e A5EA F3AE ALFAlelA Q34 8.
Me] Asl oiiie] ZMxael AHAoly AE
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5 5|3 AEHe lysosomeol4 s} s|o] 2oz
37 120 pg A= who] WA, /ML AFA] of
Fgo] LAY 294 Fl5ANs) ds AL
FE=rt ok A7) YR80l gMe
BHTE7t F4e 40~60 E Aoz wnsw
PR

Hauglustaine 2" cuprophane B4ulg Al&3}
HARHA] HY GMo| 238 F/iES wugsy)
2 714 22F cuprophane 4 =to]l o3 ¥4}z
th o4 interleukin-Io] Hulxjo] ou}PB x}24
7 o|ZHe] AMe] FAE FAAIHE AP cupro-
phane FAuto] 23 RBAE VAIPAA RA48)
7} JE I B4 gMe) Hulr} FrbEich
£ Ao P, z8jn FP4arsgle] e g A)
ZEA FrtE AZEHY gMe] Fu)r} Zr1E
©~ A UoH?, 3, Bergstiom3} Floege 51%40.e
cuprophane F42}g o] 83 HAEHL] gMFE7E
FARo 2 Q¥ AMe FA4F5} Noe SMEA S
2 g Mzl 4 wieln PY52e v
A AAF Frhe glcka s

752 cuprophane F4toz YARY X84
FAZ g Mo] 2318 Frlslgiont o) 528 vy
¢ A3 MAS] 9% T gl & pMe
cuprophane F42g Ag3le BF YRFEHo
A AALA] g 4+ Uk

FAgte] w2l Mo B4 mE dFFEe Fot
Aol Aolr} U™, odul" o 2 cuprophane?t
< ¥ A&z~ A9l polymethylmetacrylate
(PMMA)Ect BMAAo]l & Aoz Udx 9
o gziv PMMA®RE cuprophane?t ¥t} 1A
o] vl 7|u}-Eo] HZ Kerr ¢ peroxyacetic acid
E FAYE AMegezd 4L agsied =
< ¥4 ARE & Ycka FAH,

g, Skroeder %l o3l M AAE FAqt
o FR oldolx T4 A7)o) FHAE e uro
o, FA4F GMA= HPT4e BARAY S
obf-al #AZ} glcta stk AMe A AlE el
FHxce giodz} (hemofiltration), BHFE4ojz}
(hemodiafiltration) =& HEatE4do] s 24-3to]
BEago] e Holojzh} YAEHozlel
< high flux dialysisAlol& 28533} 25445

= AHsked, olwl /MY AAoll Fiute] B3t
Aoels e 480 AAY w Yoju: B
(convection) ol o8 A,Me] A|Ago] ZrlatAl Mt
2 AR, a2} ol2lqt AguEe g9
2L AEAT 249 FHEo] o} 77 X84
25502 g AgEo] %7 wFol 77} Ak}
7ol AA e o2l Lo] 9o,

olde HHoz 2 odTolME cuprophane B4}
L2 FURY 84 wale ¥43z Qs By
4%°] vYehtn £, C3a 843} Y=o Wy
49 Fx7t 793 Aol 3L o & gl ¥
AFY AF Y /MY Tt 403 Wl g
o webd doz AT o7 Auly] gz
Z°)71918 A+ cuprophane FA=e uc} QA
Ao] $531 g Me] AAo] FL Fautoz g4
S o} Algslojold o2 AR,

2 o

A AAAAH ez 2] F45 3 3+ cuprophane
FARez YARMAgA] IPuAe B4
Wyt Z3 §,-microglobulin (8,M)e] A A=
97 98, 24 FAdoz BF FAFHL
I Y HAHH Ao 2k AEAA 1098 A
2.2 YARAF ¥RV A o iP5 wE Hoy
54 AF €4 AM 5EHIE A5 e 3
< AFE I,

¥4 C3a desArgxl= 74 A4 158% H3xE
2lF (p<0.0005), A3} 7A=7) Aztsled i
Aol FEEE 447 Foll A FHA s A =t
sldch 2l C5a desArgis EHE A7to] w}
€ T8 w3o] elich WETeE F4 J4) 158
Fo Hu2 ZAEYR (p<0.0005) 305Fol 3=
H7] A28l 60-Fol FAHAA AR 2 FEFH )
YA EHqF ¥4 C3a desArga)e] wslel wxddale]
W45 F9% 4334 29n (r=0.32,
p<0.05) 53 FAH/HAE 156%o) o8 fold o
A4RRAE B H(r=0.81, p<0.005).

€Y M FEE F4A v F4F 26% F7t
o} FAHT AAEAdz Qi3 dolp28 ¥ A
% 3.3% 27Hod fo3 AsE s
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ole] HAozg AF7A A4= o)L cuprophane
FAuE v g%l ol i U4 o
1A FE Yo MY AALE Yooz ¢
o2 voh QAT o] £ A2 54
ato] Algo] A slojob¥ Aow Az,

= Abstract =

The Effect of Cuprophane Hemodialysis
on Complement Activation and
B2-Microglobulin Removal Rate

Jang Ho Bae, M.D., Keun Yong Park,M.D.
Sung Bae Park, M.D. and Hyun Chul Kim, M.D.

Department of Internal Medicine, School of Medicine
Ketmyung University, Taegu, Korea

It has long been known that complement activation
plays a pivotal role in the pathogensis of hemodialysis-
induced leukopenia through the
anaphylatoxins, C3a and Cb5a. Efficient removal of 8,-
microglobulin in end-stage renal failure patients is a

release of

continuing preoccupation, as the incidence and severity
of dialysis-associated amyloidosis are increasing.

The present study was conducted to evaluate both the
biocompatibility profile and the capacity to remove S;-
microglobulin during hemodialysis using a cuprophane
membrane.

In this study, plasma C3a, C5a, leukocytes counts, and
serum fp-microglobulin were measured in 10 stable
patients with chronic renal failure, undergoing mainte-
nance hemodialysis with cuprophane membrane. The
plasma levels of C3a desArg were significantly elevated
at the first 15 minutes after initation of hemodialysis,
and then slowly returned to basal level at 4 hours.
However, the plasma levels of C5a desArg did not show
any significant change during hemodialysis. Leukocyte
counts decreased significantly from 6396+1811/mm?
before dialysis to 1986+742/mm® at 15 minutes after
initiation of hemodialysis (p<0.0005), and almost
retured to predialysis values at 60 minutes after dialysis.
There was a significant correlation between leukocyte
counts and plasma C3a desArg levels at the first 15
minutes after initiation of hemodialysis (r=0.81, p<0.
005) and during hemodialysis (r =0.32, p <0.05). Our
study showed a 3.3% increase of serum S;-microglobu-
lin after correction for hemoconcetration during

hemodialysis.

In conclusion, the present study showed that this
cuprophane menbrane displays a bad profile of
biocompatibility as well as a bad capacity to remove 8,-
microglobulin when used in dialysis. Therefore other
therapeutic alternatives have to be designed to prevent
dialysis induced hypoxemia and Bz-microglobulin
amyloidosis.

Key Words: Hemodialysis, Complement, Bz-micro-
globulin, Biocompatibility.
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