.:7 &‘<'A

4

N ‘

- V"\
-J'.\."f',ﬁ, )

v <

SR a g

SUd:

d Kidney Center
A
s

il

L]

i s m__
E @S
: v S

© e

N

L 4

6 )l 1 e




o | AT L

Hasheminejad Kidney Center

Components of Dialyzer

=Y Polysulfone ¥
ﬁw S fiber bundle
- gy (hollow fiber membrane)
) .
; fl;».l Hansen connectors
B o Housing
g (Polycarbonate)
f . Housing caps _,‘;
: (Polycarbonate) v . - e e
e L 2 o O-ring (Silicone) 4&:\ <Y
5 - % po S L 1f .
-; Protective Plugs > :&" P

\ 4

RS ol (Polyethylene)
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|. Small (< 500 D); water soluble

Surrogate marker urea or sodium (ionic dialysance)
Rapidly produced in intracellular fluid compartment
I Large variability in intra-patient kinetics (e.g. phosphate)
lI. Middle-molecules (500 — 40,000 D); water soluble
" B2-microglobulin, PTH, some cytokines (IL-6, TNF)
Optimized filter design and convection for removal

"1 Complex intra-patient kinetics (generation, compartments)

lIl. Small (< 500 D); protein-bound g

"I Poorly removed with traditional dialysis

Resin adsorption-based therapies are in development s
Vanholder et al:Review on uremic toxins; Kidney International, Vol. 63 (2003), pp. 1934-1943 ' _‘_"-%

Vanholder et al:A bench to bedside view of uremic toxins; J Am Soc Nephrol 19: 863-870, 2008. -

European Uremic Toxin Work Group (Eutox; http://EUTox.info)
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Ultrafiltration

Transport of water through a semi permeable
membrane, which is caused by difference of
pressure around the membrane.

Depends on: Difference of Pressure

mmHg —=~ Transmembrane Pressure (TMP)

Convection:
Transport of Material or Energy by carrier substance

Ultrafiltration Coefficient = K, ml/h/mmHg

Ky < 10 Low-flux
K, = 10 High-flux
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100000
50000

10000
5000

Molecular Weights

Albumin (55000 — 60000)

Beta 2 Microglobulin (11800)

Inulin (5200)

Vit B12 (1355)

Aluminium/Desforoxamine complex (700)
Glucose (180)

Uric Acid (168)

Creatinine (113)

Phosphate (80)

Urea (60)
Potassium (395)
Phosphorus (31)
Sodium (23)
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The Plate Dialyzer

| bloed In £ fluid In

cross-section of
tha blood path

# fluid out 4 blood out

The Hollow-fiber Dialyzer

blood in

| LRI potting

cross-section of
the blood path
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A S O i

o £95 Jlws92592 oo 9ui e S lastl=
< o 144
; —— S XD 52 mx> l 158
B
PS10 LF 5g —> 203 217
PS13 LF 69 213 227
PS 16 LF 86 230 244
PS 18 LF 105 249 236 261 257
PES 10 LF 59 203 217 215 211
PES 13 LF 71 215 229 227 223
PES 16 LF 90 234 248 246 242
PES 18 LF 119 263 277 275 271
PS100 LF 59 203 217 215 211
PS130 LF 69 213 227 225 221
PS 160 LF 86 230 244 242 238
PS 180 LF 105 249 236 261 257
PES 130 LF F & - 216 230 228 224
PES 160 LF 89 233 247 245 241
PES 180 LF 110 254 268 266 262
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How to find the right surface?

Dialyzer
Surface

BW kg x Height cm
3600

. Example: Patient 70
R : kg 175 cm

70 kg x 175 cm

® water soluble molecules
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G@ ' | | | _ in vitre
_‘ Diglysate flow = 500 ml/min KoA

... soa . i 4
280
260 |
240
220
200 |
180 &
160 |

140

{ 1000

Kiotw (Clearance, m!/min)

120 — f
100 \——I -

200

250 300

Whole blood flow rate (ml/min)

350

400

450

500
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High flux : KUF>20mi/h/mm hg g ol
Middle flux :10ml/h/mm hg <KUF20<ml/h/mm hg ~ «- =
Low flux : KUF < 10 ml/h/mm hg g ﬁ
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TMP= UF(Target)
Time
KUF
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WOMEN Ll
S6
54
S2
50 120
. 48 110
o 3] 46 100
& 44 90
i 3 : 42 80
- — 40 70
M » 38
E == = 60
5 = 34 50
| = == 40
oy 30
- 28 —_— —
R L 26
- 24
P Pt 22
e 20
=" 18
R - 16
,:-' ,5* 100 110 120 130 140 'S0 1'60 170 180 190 200

A | ' ' A L ' . | ®

40 44 48 S2 S6 60 64 68 72 76
Height inches, cm
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340
. 320
=
=
% 300
- 280
x
o =260
(& ]
| —

& 240
P
o 220
o
= 200-
=
= 180
=
.~ 160
2
(&)
€ 140
i
120
100+
200

400 450 500

True Whole Blood flow rate (Qb, mL/min)

1600
1400
1200
1000

800
700
600
500
400
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Polysulfone Dialysers

UF Coefficient

Blood

Clearances at QB 200/300 (mimin) atar Surface

Type (Ultrafiltration) KoA = ' - e Are.
(mi/mmHg.h) Urea Creatinine Phosphate | VitamineB12 Inulin (i) (m*)

PS 10 LF 6.8 637 183/231 164/196 140/158 73/78 = 59 1.0
PS 13 LF 88 746 191/243 176/218 150/178 86/93 — 59 .3
PS 16 LF 12.9 1064 195/266 184/237 161/192 111/125 —-— 86 1.6
PS 18 LF 17 1292 205/276 206/259 180/211 1297144 — 105 1.8
PS 100 HF 32 778 184/246 168/205 156/186 105/118 72/78 59 1.0
PS 130 HF 43 836 189/251 175/221 170/205 120/135 86/95 69 1.3
PS 160 HF 55 1145 195/270 1917252 183/233 142/165 108/120 86 1.6
PS 180 HF 59 1265 196/275 193/260 187/242 149/176 116/131 105 1.8

Operational

Specifications of Polyethersulfone Dialysers

Polyethersulfone Dialysers

Type UF Blood Surface
Coefficient Clearances at QB 200/300 (mUVmin) priming Area
(Ultrafiltration) Volume (m™)
(mi/mmiHg.h) (mil)
KoA Urea Creatinine Phosphate | VitamineB . Inulin
PES 10 LF 8.4 518 171/214 155/185 134/154 291/99 - 59 B4
PES 13 LF 10.4 629 181/230 169/207 149/176 108/121 - 71 1.3
PES 16 LF 12.1 757 188/244 178/224 158/188 117/131 — SO 1.6
PES 18 LF 22 1123 213/269 206/252 178/208 124/141 —_ 119 1.8
PES 130 HF 54 916 191/257 186/241 177221 136/156 99/107 72 1.3
PES 160 HF 62 1167 194/271 191/254 184/237 148/172 111/124 89 1.6
PES 180 HF 78 1321 198/277 195/263 189/245 153/180 118/133 110 1.8
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LOW FLUX ¢ o5 389l 3. Jlasgan g8Lo

. ml/min _pdlylS
 m | o | ot | s | o
@ mhg/h| M oB | QB | QB | QB | QB | QB | QB | QB
300| 200 | 300 | 200 | 300 | 200 | 300 | 200
FA | 82 |365|183| 155|145 | 128|206 | 170 | 34 | 32
F5 | 4 |475|206/170| 175|149 | 115|103 | 88 | 74
F6 | 5/5 |578(222(180| 194|164 | 145|123| 62 | 60
F7 | 4/6 |677|236| 184|210 | 169 | 155|132 | 72 | 68
F8 | 5/7 | 726(240| 186 | 216|172 | 165| 138 | 82 | 108
FA | 82 |365|183|155| 145|128 (206 | 170 | 34 | 32

HIGH FLUX ¢ &5 3ss89)la 3.JLisgan odlo
ml/min _ilydS
Ef I\;I(It;lr:n 'fr?lf oyl | eS| Olawsd 0;‘;*9
¥° 'mhg/h|Min| o | qB | B | @B | QB | QB | @B | QB
300| 200 | 300 | 200 | 300 | 200 | 300 | 200
F40| 20 200| 165 | 165 | 140 | 158 | 138 | 86 | 80
F50| 30 225|178 | 195 | 160 | 190 | 158 | 112 | 100
F60| 40 242| 185|215 | 172 | 210 | 170 | 134 | 118
F70| 50 245|190 | 220 | 177 | 216 | 174 | 145 | 127
F80| 55 248|192 | 245 | 180 | 220 | 177 | 155 | 1~
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High permeability : KUF>20ml/h/mm hg

Low permeability : KUF < 10 ml/h/mm hg
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fFormula

Sodium Chioride

Potassium Chioride

Wagnesium Chloride.6 H20
Calcium Chloride.2 H20

Glacial Acetic Acid

Jextrose (as monohydr atB)

Consentrated solution (g/1)

217
5.2
36
6.4
7-35
70

Diluted soluﬁo;n (g/1)

6.2
0.148
0.103
0.183

0.21

Electrolytes

mmol /|

mEqg /i

mmol /4

meg/|

Sodium
Potassium
Magnesium
Calcium
Chleride
Acetale

Na

K

Mg

Ca

Cl

CH3COO

3710

17.5

43.75
3902.5
1225

3710
70.0
35.0
87.5
32025
1225

106
2.0
1525
111.5
3.5

106
2.0
1.0
2.9
111.5
3.9
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Ao concentrate

MNaCi
L
KCL —
Mgl
Acetkc acld

Final dialysate

NaHCO,

NaHCO,

Pure H,O i

Ma 137 mEg/L
Ci 105 mEq/L
Ca 3.0 mEqgsL
Acetate 4.0mEg/l
K 2.0 mEgsL
HCO, 313migl
Ma 0.75 mEqg/l
Dextrose 200 mgddl
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