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Hemodialysis Operation

 Semi-permeable membrane

 Diffusion

 Passive

 Metabolite removal

 Ultrafiltration

 Active

 Water removal



Hollow Fiber Dialyzer



Hemodialysis Block Diagram



Hemodialysis System



Standard Definitions



Standard Definitions 



Standard Monitors

 Temperature

 System shall maintain the temperature of 

the dialysate between 33 °C and 40 °C 

and within ± 1 °C of its set point value. 

 No single fault of the temperature control 

and monitor system shall allow dialysis 

when the dialysate temperature is above 

42 °C.



Standard Monitors

 Transmembrane pressure monitor

 function with an accuracy of ± 20 mmHg 

or 10 %, whichever is greater.

 Ultrafiltration control system

 function with an overall accuracy of ± 5 % 

of the selected ultrafiltration rate or ± 100 

mL/h, whichever is greater.



Standard Monitors

 Blood circuit pressure monitor

 accuracy of ± 20 mmHg (2.66 kPa) or ±

10 % of reading, whichever is greater.

 Conductivity monitor

 No single fault shall allow dialysis when 

dialysate conductivity varies more than ±

5 % from its nominal value without 

activating an alarm.



Standard Monitors

 Blood leak detector

 High alarm limit for the blood leak rate 

shall be not more than 0.35 mL/minute of 

blood loss for a fixed alarm limit and not 

more than 0.45 mL/minute of blood loss 

for a variable alarm limit at a hematocrit 

of 25 % (.25) and over the range of 

specified dialysate flow rates.



Standard Monitors

 Blood Circuit Air bubble detection

 The system should detect an individual 

bolus of air larger than 1 mL, at operating 

pressure, or the presence of a series of 

microbubbles that occur within a short 

period of time and total more than 1.5 

mL/30 s. 

 The system shall include a clamp that is 

capable of occluding the venous return 

line.



Standard Alarms



Standard Alarms



Selection of Components

 Challenging material problem because 

of corrosive dialysate

 Valves

 Dialysate Pumps

 Proportioning pump

 Flow pump

 Blood line



Blood pump

 Peristaltic 

pump type

 Minimize 

cross-

contamination

 Minimize 

destruction of 

cells



Design Resources: TI

http://focus.ti.com/docs/solution/folders/print/400.html



Presentation Download

 Posted on class web site

 References also posted there 

 You are required to study only what 

was given in the lecture

Web: http://ymk.k-space.org/courses.htm


