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DIALYZER

An ideal dialyzer should have

o High clearance of small and medium MW toxins
Adequate UF
Negligible losses of protiens and amino acids
Non toxic composition
Minimal activation of cell or thrombotic path f)
Minimal blood volume ER

Reliability d
Reusability § .

Low cost



DIALYZER TECHNICAL SPECIFICATION

Priming volume vary from 40-150 ml.

Surface area vary from 0.5-2.2m?

KUF from 2.5 to 85ml/h/mmHg

KoA urea varies from 200 to 1600 (<500 represents a low
efficiency dialyzer and >800 a high efficiency dialyzer)
Specification sheets also provide clearance for urea and
vitamin B12.

Dialyzer are sterilzed by gamma irradiation, ethylene oxide or
by steam

Must be pre rinsed with >2L rinsing solution prior to

connecting to patient to prevent release of fragments from the
dialysis circuit



HOLLOW FIBER DIALYZER

The Hollow-fiber Dialyzer

blood in

NI -potting

cross-section of
the blood path
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Molecular Weights

Vit B12 (1355)

Aluminium/Desforoxamine complex (700)

Glucose (180)

Uric Acid (168)




Dialyzer Clearance

¢ Clearance (K) specifications for dialyzers indicate
the amount of a specific Solute will be “cleared”
from the patients blood in a given amount of time

+ For example, 1f the specs say a dialyzer has a
clearance of 350 ml/min at a Qb of 400 ml/min, it
means that 1n one minute 350 ml’s of blood will
be cleared of urea, and the remaining 50 ml/min
will have the same amount of urea that 1t started

with




Dialyzer Clearance

K=

200 ml/min 170 ml/min

30 mi/min




Solute Removal: Diffusion

In diffusion, molecules move from an area of high

concentration fo an area of low concentration. The
higher the concentration gradient, the more rapid
the diffusion

Diftusive clearances are dependant upon:
— blood flow rates
— dialysate flow rates

— membrane surface area



Solute Removal: Convection

Also known as “Solute Drag”, molecules
move with the fluid as it crossed the
membrane.

Convective clearances are dependant upon:

— molecular weight cutoff
— ultrafiltration rate



Clearance vs Blood Flow Rate
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Membrane Thickness




Mass Transfer coefficient
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Definitions of efficiency

m Measure of urea clearance
m Low and high efficiency are based
on the urea KoA value
Low efficiency; KoA <500 mi/min
High efficiency; KoA >800 ml/min



diffusive clearance of a solute per unit time when
blood and dialysate flow are infinitely high so that the
solute gradient is maximized

Low efficient dialyzer: = KOA <500 cc/min
High efficient dialyzer:  KOA > 800 cc/m



in vitro

Dialysate flow = 500 ml/min KoA

g 1000
800

600

=

400

18
160 : - 300

140
/

120

100
200 250 300 350 400 450 500

Whole blood flow rate (ml/min)

-~
A
=
D
S
o
Q
-
0
-
o
A
O
Nt
-
2
X




Membrane Flux and Pore Size 1

Sivasankaran Ambalavanan, Gary Rabetoy & Alfred K. Cheung; www.kidneyatlas.org




Dialyzer classification by efficiency

“Low-efficiency” dialysis “ Moderate-efficiency ” dialyzers “High-efficiency”dialysis
KOA urea values <500 K0A values of 500-800 DA values 2608
- " PS10-637 PS130=836
& E5 =475 " PES10-518 PES130=916
" PS100-778 PS16=1064
" PS13=746
PS160=1145
PES13=629 PES160=1167
" PES16=757 PS18=1292
" F6=578 PES18=1123
" F7=677 PS180=1265
" F8=726 PES180=1321

* F60=736 F80=911



Definitions of flux,
Permeability, and efficiency

Flux
m Measure of ultrafiltration capacitl‘/
m Low and high flux are based on the ultrafiltration
coefficient(Kuf)
Low flux; Kuf <10 ml/h/mmHg
High flux: Kuf >20 ml/h/mmHg

Permeability ) )
m Measure of the clearance of the middle molecular weight
molecule

(eg, p2-microglobolin)
m General correlation between flux and Permeability
Low Permeability; p2-microglobolin clearance<10ml/h/mmHg

High Permeability; p2-microglobolin clearance>

20ml/h/mmHg
Efficienc

a Measure of urea clearance

m Low and high efficiency are based on the urea KoA value
Low efficiency. KoA <500 ml/min

High efficiency; KoA >800 ml/min
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Definitions of flux

m Measure of ultrafiltration capacity
m Low and high flux are based on the
ultrafiltration coefficient(Kuf)
Low flux; Kuf <10 mi/h/mmHg
High flux: Kuf >20 mi/h/mmHg



Membrane Structure

Iow—flux high-flux
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Membrane Flux and Pore Size 1

H20
H20
H20
H20
H20

Sivasankaran Ambalavanan, Gary Rabetoy & Alfred K. Cheung; www.kidneyatlas.org




Definitions of Permeability

m Measure of the clearance of the
middle molecular weight molecule
(eg. p2-microglobolin)
m General correlation between flux and
Permeability
Low Permeability; p2-microglobolin
clearance <10ml/h/mmHg
High Permeability; p2-microglobolin
clearance>20mi/h/mmHag



Membrane Permeability
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Characteristics of

High-Efficiency Dialysis
.

>Urea clearance rate is usually ml/min
>Urea KoA of the dialyser is usually ml/min

>Ultrafiltration coefficient of the dialyser(Kuf)
maybe high or low

»>Clearance of middle molecular weight molecules
maybe high or low

Ko- mass transfer coefficient; A- surface area



Benefits
High-Efficiency Dialysis

» Higher clearance of small solutes, such

as urea, compared with conventional
dialysis without increase in treatment

<+ Better control of
+» Potentially reduced

» Potentially higher patient rates



Differences between
Highy and  Low~Efficiency
Hemodialysis

High' Efficiency, ml/min Low: Efficiency, ml/min

Dialyzer KoA 2600 <500
Blood flow 2350 <350
Dialysate flow 2500 <500
Bicarbonate dialysate optimal

Ko- mass. transter coefficient; A- surface area



Characteristics of
High-Flux dialysis

Dialyzer membranes are characterized by a high
ultrafiltration coefficient(

High clearance of weight molecules
occurs (eg, pz-microglobolin)
can be , depending on the

urea KoA of the dialyzer
High-flux dialysis requires an automated



Removal of B,m during HD

Rom in plasma 100 low-flux
(%) membrane
80
60
40 high-flux

membrane

1‘ ' time

start end



Potential Benefits of
High-Flux Dialysis

[ Delayed onset and risk of dialysis-related
because of enhanced p2-microglobolin clearance

O Increased patient resulting from higher
clearance weight molecules

J Reduced

d Improved

Q Higher clearance of

d Improved status
d Reduced risk of

J preserved



Limitation of
High-Flux Dialysis

Enhanced drug clearance, requiring
after dialysis

High of dialyzers
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Causes of High-Efficiency
Dialysis Failure

Access-related

m Low blood flow rate
m High recirculation rate

Time-related

m Patient not adherent to prescribed time
m Staff not adherent to prescribed time
m Failure to adjust time for conditions

such as alarm, dialysate bypass, and
hypotention
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Dialyzer classification by efficiency

“low-efficiency” dialysis mode(rj?;?;;g;glency

KOA urea values <500 KOA values of 500-800 “high-efficiency”dialysis
KOA values >800

< F4=365

& F5 =475 PS130=836 . PS10=637
PES130=916 . PES10=518
P516=1064 = PS100=778
PS160=1145 = PS13=746
PES160=1167 = PES13=629
PS18=1292 » PES16=757
PES18=1123 = F6=578
PS180=1265 = F/=677
PES180=1321 = F8=726
F70=839 . F50=680

F80=911 ~ F60=736






