NG A 198 A 6F 20004

) FA719 AAHEA

$4uh] oe

Ho 94 AL}

B 2-Microglobulin A A &¢] W3}

2929 W

nEl]
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B9 %4719 ANEL 1996320 FZelA oF 81%:
AAE AT A Folth olo] AREE W A7) AEA T HE
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24 Q004 A%

2 A4 B;-microglobulin( #:M) AAE] Walel tis] AFaich

EREEE S BERE R EE Y

34 #AE

Z 54 o} ¥H Foln ¥F B:Me] 4mg/

L o4, ¥§F3e] 250mL/ming! 992 E#3tdt. HA cellulose®s] de F47|& 1034
ArAE dHeon olF F Foz ol PEPAY 59 polyamide® 44e2 2z 103} AL

£ s BH A% "o 94 AL HF A MS

glutaraldehyde& AHE3EIT)

Ase W $4719 108 A ANEA B 24 Fnd AA
o4 #A=NSH B M AAEL PEPA%H polyamidetsl A% oF 70% o4 £

5 95%

H3dth celluloseSlE .M AAES U9 F

& oA & WAzhe BolA W

2Raer ARA 25AZ bleachs
& g FA% 2

ote] 5%-9] 17}gelgl oyt 103] 7=2) A}

ZEHT 108 7449 ANEA FAvol BE aAAAEE A W} glo] YRT B

€ Bon B:M AALE PEPA®I polyamidedtold @&
F4719 Abgo] 713
T %9 54 oldzol=FY 4 % g
e UARAT AAEA] polyamide™Q 3¢ 2ot

uofe mgAelgT. oz n%o 1EE
7 Ae #2852
ol ARG, D27 EARH

F2 AAHPYLY celluloseD
5N gABAAN @85
o|g& AYEY &

£ PEPAY A$7t £:M AAE) o & §A8& 2AoY % ofd #8 A7/ Besd)

g} Asgch

M g

e n3 9 AF FHY A, =¥ =
E 18 59 PHFos AAAHE NgAey
ol Wag WYURH EHAFE FHEA glen
22 valeA A 23 Fxo] Y EF dQes
2agn g ? A4 wFoMe vl 7-9% A
2 gad5y g5t Z71En gvn Ragan gl

AYAxt: AgY HEA 7 &A= 67} 18-79
2g9ay v
Tel 1 02)2260-7269, Fax :02)2269-7036

¥ ¥RANE Fud, 1YY, ’%"c’e}% oz
8 AdiMade] das wARd g FUkE
Aol glom FA7|zte] HFA HFY FA A= F

Zlatm eH . ol mat B7|ZF B4 FA g
A ERE7) A¢ A 1A $EFA 28 FHE,
BAE, 2YE, AA4 24, 3% 59 99 He
24 oldBo|nFo] oA Bt} We] WSt glch
9 ool g otez HTol mHF FA7](High-
flux dialyzer)”} =U4E7] A&tk axgt A4
vg Aue xF3 S0z Qs URAAT ALE
st 9AIRt AE: FUksHE FAolth oo AR
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71¢] AALgol & slF wele] 4= g Aoz A
U @Al e AR ARE Folr)

g EA7)e] AALS(Reuse) Shaldon 74
g3 AHgoz AV ol 19963 %0 mFdM=
o 81% Ame BAMIA AgHz gt 1 9
19929 FHolAE F 9% U Alg Folod
2Edole M= 198743 % 35% A= AAHR
2 Agsn dn RAME ALgEA @n Yo’
olglof ulFoll M= 1994d %0 nHE DEE F47)
(High-flux/high-efficiency dialyzer)®] A}-&& °F 57
%oM 3t glon] YRME 1996 = 435%S
AR ot RuEtPch exEddeols 1997
dxe) 6% A=Ao® e g4ue AHest
£ 7A$7} 1998 ="l 14.7%% B}

g FA7)9 AALEE AAH o)d AP
(biocompatibility)o] W HHule- o g AW Fo
26100 qz zilat= FAd Qo AR AA
| i Bie] zotAAAM A7jd A Frst ¥
8% Eto] ole}t Ao FHZ AFF Aol
A oA FA7|elM FEAMute] we} AAMEA] &
A9 AA7} duivd F FAEHEA, o= AZAA] A
Aol 7beA] T FAHEEY A9 AFAY &
EAY @ 499 ¥z} Fo] 9y dAFHAE ¥
& geoln] QA E =3o] Bl LTl o
T AL R FH, A5AY FHA o
2t AA g ME Aolgt AFE RBoln glor Al
oY o@FEAME =30 ¥t & Held 57
Feldman 52 AAHE-Al Al9E0] F7lHAche 2
Ao P Collins & #AH] ATtn R1FRA
o gA)ek A2e) AFo] w2 AALge] wE A
EgolU AIHER AANEEHA B T B A
o] Holx @rdx musigon” FAe A3
SelAdEe dgdd, ¥, 4 F/ T2 1A
%o d7Eo] Bt I ¢ Kant 5& w4, 4%,
IETE F5, 24, A8y 59 ol#gdME #Y
A B4 3 34 59 #28 Rusgen® ge
A7l ME YedF, &g, 23, A¥Y 5] vz
Zol7t gt Bastan PP,

AHZ2 AARR-E HA ME 8F(Total Cell Vol-
ume)?] Z71X9 80% o4 HAHIL F£°] gl&
g7x] AHg Fd dA AEE F47|E 4043 A
= 1EE F47|9 A$E 20493 AX AMEA A}

£ Folch AT AARR] wE FHuto &4
WY 528 d% FHEEY Az, #dolt WE2:
A9 k& AFgAdY &AL xE URY Ei:
Slde f&9 S Fo Ha43 P Fi7)
AR rtof A AAHEE nEEA] G H Fo2 gl
| AR5l Ago] QA P 0B,

o] Ao HHAME bleach®t A=A gluta-
raldehyde & AH&-8 9o glojx Y F47]9) 10
7A AAEA] FAdte] @2 g9 8 AL Y
B o-microglobulin( 8:M) AHAAE] FAE=Ad tf
3t ATE stgen Edazs @4 Ruske
o]},

Oia) U Wi
1.00 &

U AF AN AT F2A g2 59 o
B TEY NEF=154E51870Y) £4 Folm H
% £%71 250mL/min ©|4, 89 ¥ 3.M ¥=7}
40mg/L °]dela #AA7]Fe] 9l 9W(dAt 44,
Az 54)E ez sgch FFelE 6081924
(46-764)0lx HAMF L 544+9.8Kg(41-76Kg)ol
B U g 2e Fuyy ARAL 2%, nEt4
ARALE 39, AP ARAL 29, azda HUAE

4+ e 230U
2. 44

¥ E47x = Baxter 1550(Baxter health coo-
peration, Y|5)& o83 er H& & FA7E CA-
HP 110(Baxter health cooperation, ¥]#)2.2 cel-
lulose diacetate™% ©]£3¥3, 1EE FX7e= ¥
7FX & FLX-10GW(NikkisoAl, 9¥)2 2 Polyester-
Polymer Alloy(PEPA)®H& Ab&3tglch ti& skt
i+ Polyflux 1l(gambroAl, v|=)o]8 polyamideEr
oz AMgEtgm AT Zzhe) EAr|e Y&
Table 13} 2t}

A WA 271 DRS4(SeratonicsAh, 932 Az}pA
o] AAEANYEHY AEANZE glutaraldehydeE ©]&
&1, MHAZE bleachS AHEsgch

FA71el g AME Hel x7] HA NME £38
ZAsgom QY F BA AEX £Fo] x7|gY 80
% olstold ALE-E Fuslgor o dAFgME I
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AALE & 1032 A et

42 F49E AR thNa 135mM/L, K
25mM/L, Ca 35mM/L, Mg 15mM/L, Cl 1065
mM/L, HCO3 35mM/L).

#Age) ENA AW $9 33oln 4 FHG
FA AZEE 4AZEOA 4217 30822 8 AR AE]
0% A= HA Fed FAY §3F £=E 500
mL/min, 8% $5+& 250mL/mino 2 3}

HA cellulose®g! EM72 Z+} 1034 AHAHE
ggeq 1, 5 8 103 o F4 Az 2F 92 54
F8 M 4L st FAMA sty on
a%¥ ZtZk PEPAY 59, polyamide®™ 4922 F ¥
o2 Felae 2 1034 AAE stgem hxel
op7ba) wgo2 gA-g A3

3. M &y ¥ B

43 AAEY FPS ¥Y 84 Fio AAEY
BM AALY A=z AAHHULY oA FY 3
A 54 2y HAG Yt 9 84 FhE
duraQl Wyoz 2o FHom M FHUL
Aoz AH Y FAHHART AALEL 247
A& (Urea Reduction Ratio, URR)& ©°] &% 20]
54 Fo MY s:E 89 2 &F @i
HAo] PQ3o2Z Bergstrom®} Wehleo] 2143
PHo] wah 7P’ FAMIE SPSS Lz
Wg oo AyIHen HFAF gL p<00s
o3l A $E 3 Mann-Whitney methodE
o] &8t o}

84 AA&(Urea Reduction Ratio, %)=
[(BUN;— BUN2)/BUN1] X 100

Table 1. Characteristics of Dialyzers

Dialyzer
Poly-Flux 11 CA-HP 110 FLX-10GW
Membrane Polyamide Cellulose PEPA
diacetate
Surface area 1.1m? 1.1m® 1.0m’
Volume 85ml. 70mL 60mL
Sterilization Ethylene Ethylene gamma-
oxide oxide rays
Thickness 50 um 15 m 30 m

BUN;: ¥4 7 89 84 A
BUNz: 54 ¥ gd g4 A
BaM A A &(%)=[(BM; — BM2)/BM,] X 100
BM;: &4 A €% 8.M
BM:: &4 ¥ ¥F 8,M
B.M2 B3 8.M/(1+ ABW/0.2BW,)=corrected £:M
ABW: 54 Ft AFe W
BW,: %4 39 HF

F<| o}

RBE 89 FA7E AR 1038 7oA dA A
X &gl 2719 80% o1 A=y ¥
g ASe B dFedMe g1 tHTable 2). Cellulose
ghe Ag 927+551%0A1 89.0+520% % AbA
2HE AgE H¥oy PEPA%Y polyamide™2
2 W3 E molx ggton 233 FriEEe FIE
Bt

103] 712 HAHGA] AR G20 ¥ 24 2
a2 AAELE T W zo] gleol BF Z7I3kd
°F 98% ofd FAHNLY oA AR Slo|A
AEzEg g4 AAEE F FAEE 1dFn 9l

Table 2. Effect of Dialyzer Reuse with Bleach on
Blood Compartment Volume for Three

Membranes(%)
Reuse Mem
No. PEPA Polyamide  Cellulose
st 100£7.73%" 93.8+887% 92.7+551%
5th 104.3%£14.75% 102.4+1475% 89.6+529%
10th 119.6 £3.98% 1026+4.12%  89.0+£559%

"Values are expressed as mean =SD

Table 3. Effect of Dialyzer Reuse on Urea Re-
duction Ration(%)

Urea reduction ratio(%

Reuse

number  pgoamide PEPA Cellulose
Initial 7073(1000)°  73.82(100.0) 73.55(100.0)
Ist 76.64(1084)  7440(1008) 7332( 99.7)
Sth 76.46(108.1)  7541(102.2)  7473(1016)
8th 7537(1066)  7248( 982) 74.66(1015)
10th 74731057)  72.93( 988)  73.76(100.3)

"Values are expressed as mean(SD is omitted)
(%) Values are percent, respectively to inital value

- 1065 -



— AR A 198 A6% Y A66E 2000—

tHTable 3, Fig. 1). £A4AAEL Z713t] 98.2%¢l
4] 1084%2 MAZ FAVt HAow AR g
AAEY Wste vnEs el

BM AAEL BAol Hagoew thA AL
stgon o e e wetA Ao)lE el
(Fig. 2, Table 4). & TEE& $47]9 =gl PEPA
a3} polyamide=te] AEE& 54712 cellulose? X
tt 453 g2 AALE 2AFAMAT <F 58 7t
). PEPAY2 8, M AAEo] 27182 o 504% S
Jehdidied) AAlge] g ®Hi: 27 gew
Fode o Arrge we AAge] FrtEE
G3e Ui en polyamide®dl Aol B.M

[----- Polyamide —— PEPA ——--Cellulose |
80
75 I
70
65 + : . —— .

Initial 1st 5th 8th 10th

Fig. 1. Changes on clearance of urea dafter dialyzer
reuse(%).

[+ Polyamide - PEPA -®- Calulose |

" M
20
g e =
0 T T T T
Initial 1st 5th 8th 10th

Fig. 2. Changes on clearance of /£s-microglobulin
after dialyzer reuse(%).

Table 4. Effect of Dialyzer Reuse on 8 2-micro-
globulin Clearance(%)

Corrected Beta2-microglobulin clearance(%)

Reuse

number Polyamide PEPA Cellulose
Initial 51.33(100 )" 50.38(100.0) 9.67(100.0)
1st 44.68( 86.7) 4778 949)  11.68(120.8)
5th 38.77( 72.5) 40.86( 81.1) 8.65( 89.4)
8th 44.65( 87.0) 53.83(106.8) 756( 78.1)
10th 3893( 7591  51.96(103.1) 9.06( 93.7)

*Values are expressed as mean(SD is omitted)
(%) Values are percent, respectively to inital value
'p=0.197, polyamide vs PEPA membrane

MAL] 27|13 513%& Jehlsied AAHE A
F7t 7t wel FasE FES Jehdc 1
g% oF 70% ol AAEE ERHRNIL cellulo-
se? Hos A3 £& $& KRS

NHE FA7] F PEPAYE AMESE FeliA Aa}
£ wEg AALe H3rt HYen polyamides-F
AR F& AME 357 golel wel AAZ
oA AL BAFD JAAT BANHoZ=
T T Alelel foj# Aole RATHP=0.197).

Cellulose®tq] 7% bleach& AH&& 103] 7124
AALERA aixAAE B M AASAA Fod
ZAave HolA gkon webd 108 74A] AApEel
A AALEEA] Akl Aeeh AL W L et
ihel=g

| &

9=o] Al oA ¥ FA47|e ALY F
Hogy F4u49 4 A BA7 AMRA BHd
3HEdd A =FIde A, F49719 AAHYA
o] ¥y m WY whge] FA2HETE F 183 =@
9] X YAW BA Fo LA}E T4 WUx}
ZAEI 3R] ojf¢&T AlgEo] THETE Aol
Eu5n glon dAdezE ARAY 4FA F9
FEEF xFo] HAY Aol WELY =&
T don, BN Hrg @] HELF] A @
HFol} ¢iTle K& Fol A& & dvkn B33}
QT 082 Ak eIt FobEO) we B4 &
AE8 ol@goly AlFEY FHE AA FE A
o2 dA &R {F, 22AAF Fol £A
OB crgigoz Aol Aol UAA HAT 9
9] ¥ mEy A7) HAM AE &3] A
ZAEUE Aot ANEA AEAF 82 A
go] ZAFdn Yo, Gotch F& x71A9
AA AE £30) 80% °)d FAHE F Y 84
Aae AAELE 2719 W% oY FAETL HI
HHI?. o] AL celluloseF 2 & formaldehyde® A
g% ANEE T4V Asgorn o HidAE
25AZ 7198 T8 H(Heated citric acid so-
lution), formaldehyde$} bleach %+ renalin(Renal
systems, Plymouth, MN)& A& A$ 89 %
718 AHApRel g HEzF &Fo AALA o
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g gL noagca™ a4k Ouseph 52 cel-
lulose®t® TA =S peracetic acid® AAMHE-A] Kt/V
© FAHAL M AAELE FAHE HEE B
Aotz wasgo?. olyl nnsd mad A A4
X £Ho] x7|gte] 80% ol APt AEAEg
4N AALL AL AdE E zojs} gloe
Aolgot FFE EAF fdoME ME ol
PR FAT AR nEE FHVIU HESE FY
7l A Al whe HdAe rlEe dE ALg F
o]t}

A vFeME FA47]9] 59%e FAHLE 2%E
cellulose™-& A& Folat Umr] 20% = ¥4 cel-
lulose¥He A1g Foloh? dalm AMAMEAY AEA
Z2 & peracetic acid®} hydrogen peroxide7} 519% &
oM ALE Fola formaldehyde: 40% A EolA
A Folt, @Zo|ME 1998950 WA cellu-
lose®¢l hemophan®] 66.4%7F #:o|3 glon #A
e 147%2 AHE FAd 23Y Frtste F44
g},

BE A& FN7|IE AMEA] B M e & £3
& AASA X3 A710E B A 39 22
£49 ARG B 5 9t ojRor F2T FFTo
U e E59 o] HE F4 olgRo|=Fol
dE  dey olggely AbtEd 9 Fe
Aoz Busy Qid AT 2EE F47Y £
Jeoz olfd REo 4A4F3 sHi=HUrE Hurt
2ot ® Agt ojd 4715 dAFoE 1t
I oA 7 o] {FE AMR-Erlel @ el Urh
old A{ol AMALE = Aoz @wE RE HE
a7t Jol HEE FA4VE dXsd A" £ 9
ok AT B M AATE AR AdE A §A 5
eAe obFd dal A7t HA ¥gsier ol o
A7t obz ol YAtk & AT A peracetic
acidZ AAYWE o cellulose™ polysulfone™2l 7
Fo 89 g4 AL AALELE FAHUAT F.M
AAEL #Fase YT 23929 polysulfone?!
A% ou QA Fragdsn vusged™ e
A7 AE 2 Aol AL SPGB
Scott 5 cellulose triacetate(CT190)2} polysul-
fone 9 FAMLE AE3e FA7]elA bleachst
formaldehyde2 2 A2 P& H ol ArLA = <
ZFdA 8oM AAEC] AR wret FrtEgleH

polysulfoneToll 4 oz @Fide] o 2 Jehgein
k3 A=

Cheung $& t}ek3t AS5AI} FAute] FHo w-
2 oMo AAEE =AY Ed CTI F4%te
bleach ¢lel Renalin®2 A%d H$ 3}islgon|
22 149 polysulfoneHell e AR @i
a3tk A9 bleach® AHEEH H$-ole AA1E-
Al BaM AALe} F7HESNy Budges HAs
F471elM bleach® ol &3 A% & o)z} A&
o 84AAEE 2549 FHAE AP Qo) 103
AALGA] vbt} oF 1-296 AEe RO #AE HY
otz Rosgo”. & HEAF §2 Yo a4 2
AR Bfos AAMEo wE Wil oo)sie Hx
HE &Ho| 80% ol fFA=EE F AAL) fAH
o2 AARe] wE AP Hou FFI ERMF &
Ad M ZE ExEgo] & EAL dA=Z 1R
& A7 ALE& FA7] 2FoAN Az sl
T A%E Hden O Rudiax olpe A%
A& F3 glth, B AFE Holx 5d o) A&7
o2 d9 54 FI 9¥Y WAANEA @AE it
22 39 cellulose™& ©]83 CA-HP 11022 ¥
dEMg Azt 2R A 4z 1018 A=
o] MALE F 1 F 58S nEE FAY F FLX-
10GW(PEPATHE AH&3t3lom 492 Polyflux 11
(polyamide™) & A3 n Ztz} 10xbalY AALE&
dgpon A mE Ny Ldd FFEE B3
ZF &2 "9 84 A9 fMY AALE vl
35tk 103] 7129 ANAE A HA Al §3e u
T 27139 0% olYE FASAT ¥ 84 FAs
o AAEE REE FX47¢t ARE FA70M 1
F 27129 5% o fAHNeY .M AAL
& T FHel wet g FEE Bt F 103
742 AALEE A4 PEPAR cellulosel Z9-¢l
£ A:M9 AAELS AY {FAPL HEFa o}
polyamide™g] 4+ o2 AAMEol wel it
S HAFAT ol nFo] B w) ALEA .M
AA &L PEPAYRA 3 $7F polyamide® Hr} i
&0 & & 7INA &7 AlRE &R 5}
polvamide™rd] A% 108 71218 A Uiy i
cellulose®™ BHuieE #& %9 A ME AAFE
BRI Th stk AfALE 7R i d@4E e
£ PEPA%e] $-9% oz Aztdch E cel
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lulose®d! AEE FA7)M9 B-M] AASEL T
3 £A7)9 589 1o Exatr 103 7R A}
g glojME & zlelE Holx] gttt £ o7l
A RE ANY IS FH7F ARE B4 2
ZF5E A% A M FAgo 4453 o=
HE & £ Ak @ dFANY A A:MY A
AgolA o g Zir&e EAEHoz & 3o
E BolA kot polyamide®e! B¢ #HAHE A
g2 vqch o714 bleach® AFAZ A3 E
d o& Q75 oFH 2o FFH dBe] UAAT
& diA AR Bt FUbee o oM AAE
dE Wt AAY 278E FHE 2gP Y. @
ATl polysulfone®s AAW3PYE W polyvi-
nylpyrrolidone®] AAH o gH o|x}x o2 uo] &F
o] A WAt Roz d9stm Y. Y B
A7 M= PEPARY 2.M AALEL fx71 He
1} polyamide™& #HAHUR cellulose®E & #te]
E Holx Wrh 7ide] AAE T wBA
bleach& ol &3t 103 744 AAE 9 & HS %
o w& Ao|7} glo] AW 24 AL B AAE
of Holg Wzt glol &AL HAk .M AAL
& PEPARH celluloseZel]A fogt Ae)7t ge
1} polyamide®2 #aHe AFE BIon {98
A PEPAZ3} polyamide®Zol @2 B.M #AAHEE
yehiick digdsrk o 3dd g.M AALe]
A e g ZiReeE AZEHUd 28y & 4
T dAMezE dY AT Hun AR AE
7} Aol =HoiN A3 At dBEAS XA 9
Fo)] 9oy 4 2 &AA7E 7R 0ln thE A%
U A3 Ae] & dzte] {55 didel TEEA %
st ol wE Wiy w2 AR o o
2N AEAY A o =2 ¥ UL T
geng g dAE AU A ME Aol 3
FE B9 £ ok Ayt & Azse JAg ¥
Ao g Aok UL F Ao ;AT AYAY
of e Az ek A& F Uk EF AYAF
£ 1038 Agsiry] de] olFe] ¥isle vE F
Az E LM FEF AAE] A= FEAA
AL AFHRA e oo dEAME FF
A77+ o "gastet Algdch

= Abstract =

Effects of Dialyzer Reuse on Clearances
of Blood Urea Nitrogen and
B 2-Microglobulin in the
Three Different Membranes

Jae Min Ko, M.D., Jin Hee Son, M.D.
Sung Oh Chung, M.D., Tae Hoon lee, M.D.
Dae Kyoung Cho, M.D., Sung Wuk Song, M.D
Ye Keong Jung, M.D. and Yong Duk Jeon, M.L.

Department of Internal Medicine,
National Medical Center, Seoul, Korea

Background : We performed the study on the
changes of #z-microglobulin(8:M) clearance and
urea reduction ratio after reuse of dialyzers with
three different membranes.

Methods : 9 patients who had received regular
hemodialysis more than five years were enrolled.
Three kinds of dialyzer membrane were used; ie.:
Two of them were high-flux and the other was
low-flux. Dialyzer reprocessing was performed by an
automated machine using glutaraldehyde and bleach.
Each dialyzer was reused 10 times. Solute clearance
was determined for each dialyzer after the lst, Gth,
8th and 10th reuse.

Results : Urea clearance was well maintained after
reuse with both high-flux and low-flux membrane
but A:M clearance was significantly greater with
high-flux dialyzers than low-flux dialyzer. Effects of
each dialyzer reuse on AB2M clearance showed no
significant decrease until the 10th reuse and no sig-
nificant difference in 8:M clearance between the tv/o
high-flux dialyzers(polyamide vs PEPA membrane, p=
0.197).

Conclusion : Reuse of dialyzers was cost-effec-
tive. After reuse of dialyzer, clearance of solute was
maintained in both small & large solutes until the L0
th reuse. Further study is needed regarding the main-
tenance of solute clearance with increased number of
reuses.

Key Words : Reuse, Hemodialysis, Urea, PEPA,
Polyamide, #2-microglobulin, Cel-
lujose

g2I12H

D digazdes) e det AdA 2F d%-48
(Y @mprhyd Y] AR B2 FHAY 198
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