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Abstract: Haemodialysis (HD) was first used by Wilhem Kolff to treat patients with acute kidney disease during the

Second World War. However it was only in the 1960s following advances in vascular access, dialysers and dialysis

machine design that HD started to become available as a treatment for patients with advanced chronic kidney disease

(CKD). The many limitations on patient life style at that time, particularly the strict dietary and fluid restraint required,

were readily appreciated by the early pioneers of HD therapies, who started a search to develop portable and wearable

HD devices. However the technology attainable at that time restricted development and, consequently, enthusiasm for

developing a wearable device wanted.

Keywords: Dialysers, Chronic kidney disease (CKD), Haemodialysis (HD).

I. INTRODUCTION

Home HD offers many advantages over centre-based dialysis, and the advanced dialysis machine designs reduce the time
spent in preparing and cleaning the dialysis machine. However unless patients dialyse overnight, they still potentially lose
productive time while linked to the dialysis machine. Thus, a wearable or implantable device could potentially provide
patients with the freedom to work and perform their activities of daily living while dialysing, and allow greater dietary
choices. It could be argued that a convenient and wearable dialysis device—in the form of peritoneal dialysis (PD)—has
already been developed. However, patients either have to perform three to four changed per day with continuous
ambulatory PD or connect themselves to an automated overnight cycler which although transportable requires a mains
electrical supply and fresh dialysate. A PD system that reprocessed dialysate would potentially be more eco- friendly, and
fewer connections and disconnections could potentially reduce the risk of peritonitis, the commonest cause of PD
technique failure. HD is an efficient treatment for removing small water-soluble solutes, but trials have consistently
shown that simply increasing urea clearance does not lead to improved patient survival for patients with both acute and
chronic kidney failure. While adding convective losses to the diffusive clearance of conventional HD can increment the
clearance of phosphate and other middle molecular- weight solutes, as these are predominantly intracellular, their
extracorporeal clearance is more dependent on time than modality.

Il. LITERATURE REVIEW

PROJECT TITLE : Telemedicine and follow up of peritoneal dialysis patients

AUTHOR NAME : Servicio de Nefrologia, Hospital Severo Ochoa, Madrid. pgallar.hsvo@salud.madrid.org
PUBLICATION : Nefrologia. 2006;26(3):365-71.

Mean-term experience in the use of Telemedicine in Peritoneal Dialisis (PD) patients is limited as well as its cost-benefit.
The main objective of this work is to evaluate Telemedicine utility in ean-long term control of stable PD patients,
analyzing if the televisit (TV) could substitute 50% of the programed in hospital consults (HC) the time spent in both visit
modalities, the quality of patient-personel contact as well as how image and sound have been perceived.
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Visit resolution was analyzed taking into account the need of HC after a TV; We also have studied if t would be possible
to retrain patients in the dialisis technique with telemedicine, and we have checked the patient perceived quality and
calculate the real and social costs.

PROJECT TITLE: Hemolytic Reactions Mechanically Induced by Kinked Hemodialysis Lines.

AUTHOR NAME: Stephen |.

PUBLICATION : 1996 by the National Kidney Foundation, Inc.

Ten hemolytic reactions occurred in our outpatient hemodialysis unit over a 12-month period (December 1999 to
December 1999). Eight patients were hospitalized and one died. All patients developed severe abdominal or back pain an
average of 2.5 hours into a 4-hour hemodialysis session using a bleach/formaldehyde reprocessed hollow- fiber cupraphan
dialyzer (average reuse, three times) with blood flow rates of 375 mUmin. All had visible hemolysis in a spun hematocrit,
seven had a significant decrease in hematocrit, and six developed pancreatitis. Hemolysis was further confirmed by a
decrease in haptoglobin in all patients and an increase in lactic dehydrogenase in all but the last case. Investigation of each
episode failed to find an abnormality in dialysate temperature or tonicity; dialysate or water levels of copper, zinc,
nitrates, chloramine, or formaldehyde; or blood pump or venous alarm. Hemolytic reactions continued despite changing
to | & gauge needles, removing bleach from the reuse procedure, or stopping reuse. During the eighth episode, a kink

was noted in the arterial blood line.
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IV. COMPONENTS DESCRIPTION
A. Arduino
It is a microcontroller board based on the ATmega328p microcontroller chip. The board is programmable using Arduino
Intergrated Development Environment, which is simple and easy to use software environment for write and upload the
program.
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LM35 series

The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to
the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear temperature sensors calibrated in °
Kelvin, as the user is not required to subtract a large constant voltage from its output to obtain convenient Centigrade
scaling.

B. Lcd display
LCD (liquid crystal display) consists of two sheets of polarizing material with a layer liquid crystal material in between.
When an electric current is applied to the liquid crystal layer, it changes the alignment of the crystal.

C. Force sensors

Force sensors are initially rigid links between two shapes that are able to measure transmitted forces and torques. The
rigidity of force sensors is conditional, in the sense that force sensors can be broken if a certain condition arises (e.g. if a
force or torque threshold is overshot)

Force Sensors

[GSdirectory.com

V. IMPLEMENTATION DETAILS

The commercial market for wearable and portable dialysis devices would be limited to the more active and self- reliant
patient, whereas an implantable device could potentially be made available to all dialysis patients. However, any
implantable device not only has to have minimal risks for insertion but also has to operate effectively and not fail
prematurely. Currently there are no implantable devices undergoing trials, but research is underway to overcome the
three main hurdles faced by an implantable dialysis device. Implanting a device between the iliac arteries and veins has the
advantage of not requiring a blood pump. Although arterial grafts have been a major success in treating patients with
arterial vascular disease, arterio-venous grafts have not been as successful for HD access due to an increased risk of graft
thrombosis. As such, thrombus of access darts has been a major hurdle to overcome, although polyethylene glycol
coating of silicone vascular access darts can reduce or even prevent thrombus formation in the short term . These access
darts provide a high blood flow which would lead to an increased risk of protein deposition and clotting if used with
conventional haemodialyser designs. Different dialyser designs based on the glomerular basement membrane, which
produces a large volume ultrafiltrate from a high-pressure arteriolar input, have been developed using ultrathin silicone
slit membranes, similar to a storm drain in the street. In the healthy kidney, although a large volume of ultrafiltrate is
produced by the glomerulus, there is then a highly specialised renal tubule designed to selectively reabsorb most of the
glomerular filtrate.
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So although design technology could come up with an equivalent artificial glomerulus design, the search is still on for an
equivalent of the human renal tubule. The reverse osmosis water purification system uses a tightly coiled membrane to
separate domestic tap water into waste water and a much smaller amount of water for dialysis. This principle could be
used to treat the large volume of filtrate, i.e. to reduce the volume, but it would not provide the highly selective capacity
provided by the renal tubule in terms of which solutes to conserve and which to discard. A more futuristic approach
would be to try and develop an artificial cell-based renal tubule, but even so the function and cell types in the human
renal tubule differ from segment to segment of the tubule.
VI.CONCLUSION
A simple measuring system for early detection of hemolysis in HD is proposed. In conclusion, much work and many tests
will be needed to investigate the effects of variations in filter, patient, and treatment settings on the R function before the
proposed measuring system can be ready for routine clinical use in HD, though these first results suggest that hemolysis
can be detected from the optical analysis of the DF, thus allowing reduction in the severe health risk for patients
associated with hemolysis in HD treatments.
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