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Table 1. 5499 &

Membrane Type

Cellulose
Semi-synthetic cellulose derivatives
Cellulose diacetate
Cellulose triacetate
Diethylaminoethyl-substituted Cellulose
Synthetic polymers
Polyacrylonitrile methallyl sulfonate co-polymer
Polyacrylonitrile methacrylate copolymer
Polymethylmethacryiate
Polysulfone

Example . Bio-
Membran Name High or Low Flux Compatibility

Cuprophane Low -
Cellulose acetate High and low +
Cellulose triacetate High ++
Hemophan High +
PAN/AN-69 High ++
PAN High ++
PMMA High and low ++
Polysulfone High ++
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CUPROPHAN MEMBRANE SURFACE
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desArg desArg
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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 T complex and fibrinopeptide A)
Platelet activation(changes in platelet count and
receptor expression, release of B -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
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Table 4. AR FA A4 A Interlerkin-1 2] F &

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

EFNQle] dA3 F7tele A& B4 U

6) FA AN E3 FUEE 729, Avtddgda
83 g A o] e A MolEFU
LS vE 5 U
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a8 sIL-2RE IL-2R7 ¥A43s| ¥zes AE BAo] A MGl FFg vlAE
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oj2t}, Cuprophan FAwez BAENA sl-27} PMMATe 2 BAMEHE F$ AXfAdde zelzt
Z713d PMMA%eE Xgstd Zagd. 2y Art st = AlFol tig Fazfel= zelzt 7
Cuprophan® 2 A7z} £4& SASEE A sIL-2 g Eojct, ol wiANRAR o] FFHO AXFA|
E #28A fo olt Rt o ALd ASel gaHoz galA oW F4E dosi ER 2
T AXe #4& AsA7)7] o2 J4dn. Ao A FHET YEL| o= A= J¥L 7|

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

PMMAL Cuprophan PMMA2
pre post pre post pre post
1L-1(fmol/mL) 45.32+2.63 41.92+3.89 43.74+357 3140+263" 4021+316% ' 3544+238%
TNF(fmol/mL) 8.89+0.51 825x0.72 8.63+0.64 957+0.70 8.38+0.82 9411087
1L-6(fmol/mL) 441%0.38 3.49+042 4071038 3.39+0.46 4.14+059 4101034

Values are expressed as mean*SEM

:p<001 vs.pre-PMMAL, t:p<0.001 vs.pre-Cuprophan, ':p<0.05 vs.pre-Cuprophan, !:p<005 vs.pre-PMMA2,
PMMAL : values in last dialysis with PMMA membrane that have been used over 6 months, PMMAZ2 : values
in further 6th times of dialysis with PMMA membrane after 6 times of dialysis with Cuprophan membrane
(SHA Y 5 dEa3Ass A 124, 1993)

Table 6. Comparative Effect of Cuprophan and PMMA Membrane on Various Leukocyte Subsets

Phase I(Cuprophan) Phase II(PMMA) Phase IM(Cuprophan)
. . Signi- . . Signi- e . Signi-
Initial Final ficance Initial Final fcance Initial Final ficance

PMN cell  3,755%+1,391 4,734+2,099 p<0.05 5,116 +1,871 5,494+2,104 p<0.05 4532+83% 4,057%2,153 p<0.05
Lymphocyte 1,162+520 1,119+437 p<0.051,832+1582 1,260+688 p<0.051,145+202 1,000+461 p<0.05
Monocyte 252+116  343£168 p<0.05 379+156 2941133 p<0.05 404*110 351*147 p<0.05

IL-2R 1.2+09 1.7+31 p<005 12%08 16£08 p<005 12x11 08*06 p<0.05
T/B cell 13.3+571 13.3%509 p<0.05 126+572 122+499 p<005 20.1%£17 234*15 p<0.05
T4/T8 1441062 1.75+058 p<005 1.92+073 195%0.39 p<005 18+087 176%0.77 p<0.05
NK/T 0.30+0.11 022+0.13 p<0.05 092+0.13 0234018 p<0.05 0.34*0.18 0.34+0.18 p<0.05

(HE% 5 HEAFS2 A 482, 1995)
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7 anaphylatoxin®] C3a®} C5a& c}# MA§o A
Fgkg-g ol23ch 28y cuprophan®g AAL&
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Y = FAuvkge 9 s}

2. EO 7lA O|®(Ethylene oxide gas)

EOt ¥4 £53e gas2A @49 kg
A3 AHE2TY ES GE F/MATE Aoz gy
Atk 12]1 EO 7t2E gdste Ao 3zl
IgESH frAbetn Aoz ARNreS Yogja ¥
& FAFAME EOd =38 FALoz xg¥e
Bte) HF 7-14%0A [gEY 450 AU

Polyurethane® EO9 & &g 322 Poly-
urethane©2 A 2l¥ cuprophan F4{2& Alg3ld
FAT EO ¥l o BH3 AMAE FFT
9] wAo] Frhgct

EOt Is4oles F4E spride Ad+z ¥
A AR F4Thie) EO ARS AAZR 7t
At AAHE FA A RBALE FFFe] FHE o
= 2 ojd H fEQ Aoz AREch Aagn
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Cellulose acetate®2 cuprophanTell ujsl =gy
€°| At} cuprophan ¥ =] o3 IE’L 4%€
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@A el vzl 2ul o] 2 Aoz Hol FAZ o

Table 7. AZNALE FFT

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 5min First 60min of dialysis
Manifestations Dyspnea Back pain or chest pain
Burning, 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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