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methylmethacrylate(PMMA), polysulphone(PS) & polysulfone(PS), polymethylmethacrylate(PMMA)
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Table 1. ¥4%9 F+#

Example : o Bio-
Membran Name High or Low Flux Compatibility

Membrane Type

Cellulose Cuprophane Low -
Semi-synthetic cellulose derivatives
Cellulose diacetate Cellulose acetate High and low +
Cellulose triacetate Cellulose triacetate High ++
Diethylaminoethyl-substituted Cellulose Hemophan High +
Synthetic polymers
Polyacrylonitrile methallyl sulfonate co-polymer PAN/AN-69 High ++
Polyacrylonitrile methacrylate copolymer PAN High ++
Polymethylmethacrylate PMMA High and low ++
Polysulfone Polysulfone High ++
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(Coagulation and thrombogenecity)
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Table 3. Methods of Assessing Thrombogeni-
city in Hemodialysis

Macroscopic
Visual appearance of dialyzer and blood circuit
(degree of redness, clot formation)
Change in dialyser fiber bundle volume
Measurement of residual blood volume
Cellular/molecular
Thrombin  generation(formation of thrombin-
antithrombin I complex and fibrinopeptide A)
Platelet activation(changes in platelet count and
receptor expression, release of £ -thromboglo-
bulin and platelet factor 4)
Fibrinolysis(generation of fibrin degradation pro-
ducts and D-dimer)
Contact activation

‘UREMIA
-DRUG THERAPY

"MEMBRANE
-GEOMETRY
DIALYSIS ‘MANUFACTURE

TECHNIQUE

-‘DIALYZER PREPARATION
‘ANTICOAGULATION
‘BLOOD FLOW
‘ACCESS

Fig 2. AFYNA 13 g5 a¢lsgs @4
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Table 4. Y454 @A A4 Interlerkin- 1 9 J¥

Intradialytic fever(through the production of PGE2)
CNS symptoms such as headache and lassitude, also
due to generation of PGE2 generated hy 1L-1

Anorexia

Increased tissue catabolism

Hypotension(through the production of prostacyclin)

Increased susceptilbility to infection, as chronic acti-
vation of T cells by 1L-1 can lead to subnormal T
cell responses to subsequent stimuli

EFIQel WX Frise g #4 Utk

6) ¥4 @xielA E3] FuEE g, AUEdl
@7 chgg o9 Fol ¢HEE= ¥ Mo|EsUd
dgE AH 4 9ok

7) in vitto d¥olM+= ACE A8Alg Ca-EB2 3}
A7t MelEFIRIS $4& W g 2t o

8) AEAM wrgolA e NolEFIRIF Hse ¥
A AolEsIIue] BAE S ol

2. WEEUP(PBMC)M| 248t MO|EIIR! WM

High-flux 422 Fa4e] Folr R4 A
ol e BAE TAAME 7ol o2 PBMC
ol e}l 4AE MolEFIY L endotoxing] 2 E Y
bl AE2AM AR

Polyamide't polysulfone® Z& high-flux %4
g}o] cuprophan®]“} Hemophane#& low flux $4
2o Hj#) WELE FHAY tedol xonz A
olEFIRIE ABZ o|fsle o] WHEHE A7l
Act. AFe] g dlAMEE] high flux B49E §
#Fale 714 ded Jofi(back filtration)7} ofY
gt #iHdiffusion)oll % Hez PZ@ch L2
cuprophan®tel] B} 8} lipopolysaccharide(LPS)& ®o9]
FAANZ E3E LPSE MAFE 220 e 254
B-R(hydrophoic domain)® polyamide®9) 45445
Bol Mz Hg3rd WEL7 Foug E33A] %
A &= At gl

FAvte Q-GS FAulEE AR HEA
gasht o2 Q% o8 Ax 2age diy St
At & AALREHE B4 SE F£2 high-flux $49
o2 gL Fiez Jd¥ EAE 7z ok
cuprophan FA %2 AALEA] qERAoz ALgI=
sodium hypochlorite?} RAAE AN E FL
718 AdganA 2Agde #AE FolEdov
PBMCell 9% MolE71¢ A4L 238 FrHats
Bi7b glc

Pereira $7% 428 cuprophan $M93} AJAL4
FE AAHEE A HAMe¥ cuprophan®t 183
| 2& polyamide™ B AR polyamide®hol} <) §h
PBMC 848 “4olE7lex Z34% vl polyamide
7} caprophane®t} z2]a AAlgute] A2E whol
ujs} PBMC ®&4d0°] Zrhetchar shglch. weba AAp
oo diF Mo|EFQ Frte WiE dFE W e
& sleg Azpgrh

-S 154~



MEME 84

Cuprophan¥2 M IXHHAE $A4HA7E v A
£3Q BYAY B NHEE AT g A%
o] wgg AFAA FAI HATHAAE FA|7 A
ot g4t MzelM A RolEAUST HEH
%! 49 interleukin(IL) 2.8 IL& thA] T ajs}
B 8T8 #48A7d o A2 A ggo)
EHE I ZtelM Aol FHaHo o o)z
fo} Jehd,

IL-2RE T MEEWY sledy T AXgye 0
K:hided

a3 sIL-2RE IL-2R7} 4¥sHW ¥Feoe
fFrEHEe £32 IL-2R $¥E yshils XEE 2
oAt} Cuprophan FAutoz YAFAA sIL-27}
75t} PMMA®e 2 Agstd gidc 2y
Cuprophane 2 3713 £4& AT A= sL-2
€ #4EA "ok ol EAue] o8 ALE AT
T ME9] $4¢ AsA7)7) YEog Yzt

T/B M9 8y T4/T8Y i 5439 #xw
Fod F71Eled gles CuprophanW oz FMs=
3¢ PMMAZH$2c}) 7t 2ot ulely Exuke) 2
Foll vt Ax9 Aol gleA REY gUgEs g
2 T AE7 E48EE Aog Zago)

AALGHHAENK cel)s THAHARA g 5
ko] ofuil WAEE =¥ WA PiEd 9l
ok ol FAde PMMAROE BXx15% 3zld
B8l Cuprophan®eg Xg# H$ o& s Zo
ad.

FAME Aol MERAL F4o] Bd F A
8 F7tele] B4 & 2AMlE B4 A oz
3 &g

AT gAe] A ATHAANAR Jgg vine
Ao d#@AEe obd #4X ¥vh Cuprophandhz}
PMMA®C.2 S48 A9 HEgAoE Hols}
Uk g Aol g g atolrt §17)
WEelth olsh nlAsxE o2 FFo AZTYA o)
A48 FRA od FAE dody P 2
Aol @A) FHER PJEE] o= Y= JPL |

Table 5. Plasma 1L-1, TNF e and 1L-6 Concentrations in Pre-and Post-Hemodialysis

PMMAL1 Cuprophan PMMA2
pre post pre post pre post
1L-1(fmol/mL) 45.321+2.63 41.92+3.89 4374357 31.40%263" 4021%3.16" ' 3544+2.38%
TNF(fmol/mL) 8.89+0.51 8.25+0.72 8.63+0.64 957+£0.70 8.38+0.82 941087
1L-6(fmol/mL) 4.41*+0.38 3.491+042 4.07%0.38 3.39+0.46 4141059 410%034

Values are expressed as meant SEM
“:p<00l vspre-PMMAI, ':p<0.00l vspre-Cuprophan, ':p<0.05 vspre-Cuprophan, ®:p<0.05 vspre-PMMAZ2,
PMMAL : values in last dialysis with PMMA membrane that have been used over 6 months, PMMAZ : values
in further 6th times of dialysis with PMMA membrane after 6 times of dialysis with Cuprophan membrane
(AAH F g4l g8 3 =) 12:4, 1993)

Table 6. Comparative Effect of Cuprophan and PMMA Membrane on Various Leukocyte Subsets
Phase II (PMMA)

Phase I{Cuprophan) Phase HI(Cuprophan)

Initial Final ﬁScfSée Initial Final ;C‘g‘]‘ée Initial Final ff’égg;
PMN cell 3755212391 4,734+2,099 p<0.05 5116+ 1,871 5494+2,104 p<0.06 4532 £89 4,057%2,153 p<0.05
Lymphocyte 1,162%520 1119437 p<005 1,832%1582 1,260%688 p<0.05 1145202 1090461 p<0.05
Monocyte  252%116  343+168 p<005 379%156  204%133 p<005 404110 351+147 p<0.05
IL-2R 12£09  17#31 p<005 1208 16408 p<005 12%11 0806 p<0.05
T/B cell 1332571 133+509 p<005 126+572 1225499 p<005 201%17  234+15 p<0.05
T4/T8 L4062 175058 p<005 192073 1952039 p<005 18087 176£077 p<005
NK/T 030+011 022+013 p<0.05 092+0.13 0234018 p<005 034+0.18 034+018 p<0.05

(BES B de4ag3tar] 482, 1995)
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Table 7. A A4 SF T

Type A Type B
Incidence As high as 5/100,000 dialyzers sold 3-5/100 dialyses
Onset First 20-30min of dialysis, usually first Smin First 60min of dialysis
Manifestations Dyspnea Back pain or chest pain
Buming, heat sensation
Angioedema
Urticaria, itching
Rhinorrhea, lacri mation
Abdominal cramping
Severity Moderate or severe Usually mild
Etiology
Ethylene oxide Yes, in many cases Unknown
Complement activation Unknown Unknown
Proper rinsing May reduce incidence or severity Automated preprocessing may
Treatment reduce incidence and severity
Stop dialysis Continue dialysis
Do not return blood No specific treatment
Epinephrine, antihistamines, ateroids
Prevention Use reused dialyzers Use reused dialyzers

Use preprocessed dialyzers

Use preprocessed dialyzers

Use dialyzer without potting compound

Use gamma-irradiated dialyzer

Proper rinsing
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