
A Malaysian Left Ventricular Assist Device 
(LVAD) For Heart Failure Treatment

Dr. A. Zahran M. K.1, Assc. Prof. Dr. Kahar O.1, Datuk Dr. Aizai A. A. R.2, Dato’ Dr. M. Ezani M. T.2, 
Dato’ Dr. Azmee M. G.2, M. Rashidi K.1, S. Empaling1, S. Aisyah T.1, Akmal H. M. H.1

1IJN-UTM Cardiovascular Engineering Centre, Faculty of Biosciences & Medical Engineering, Universiti Teknologi Malaysia (UTM)
2Institut Jantung Negara (IJN), Kuala Lumpur

BACKGROUND

OBJECTIVES

METHODOLOGY

RESULTS

CONCLUSIONS

Heart failure (HF) continue 
to be the most pervasive and 

complicated medical 
condition in the past 30 

years with 5.7 million of new 
patients were diagnosed 

with HF annually.  

Heart transplantation 
remain the gold-standard 

therapy in treating the heart 
failure with promising 

extension rate of survival. 
However, less donor (<3000 

per year) restricted wide use.

Existing LVAD had some 
drawback with many 

complication cases such as 
occurrences of thrombosis.

Thus, mechanical heart 
pump such as left ventricular 

assist devices (LVAD) was 
introduced to improve rate 

of survival as its replaces the 
native heart’s function.

However, LVAD is a very 
expensive device (RM 
500,000 in Malaysia), a 

cheaper device would really 
be needed to treat lots of 

end-stage HF patient.

Novel LVAD is proposed:
• Spiral groove bearing 

(SGB) – less thrombosis
• Conical shape impeller –

simpler control system
• Magnetic levitation –

only one part (impeller) 
is moving 

• Low cost manufacturing 
technique – a more 
affordable device for all

1) To evaluate the effect of spiral groove bearing (SGB) on LVAD as well as conical type impeller using 
numerical approach - Computational Fluid Dynamic (CFD).

2) To reduce blood damage through application of magnetic levitation (MagLev) system in the blood pump.
3) To determine the best polymer material and manufacturing parameters for low cost production.

CFD simulation 
(Numerical investigation)

Magnetic Levitation -
Maglev (Simulation and 
Hardware development)

Optimization of polymer 
material parameters for 

injection moulding 
technique 

CFD Simulation Analysis

a) Haemolysis Index (HI)
• Inclusion of groove profile shows

reduced HI for the flat-type configuration
by 50% while conical-type shows a mere
15%

Fig: Particle path lines used in calculating HI

c)   Pressure Output
• Flat and conical type produced similar 

pressure output (106 mmHg)

Fig: Pressure output comparison at 
2000rpm 5L/min

b)  Washout Flow
• Groove profile exhibits 

improvement in washout 
flow in overall (22% for 
Flat Type and 50% for 
Conical Type)

d)  Pump Efficiency
• At the design speed of 

2000 rpm, the model 
configurations is 
simulated to perform 
with efficiency range 
between 51.4 to 59.4 
percent

• SGB has better washout flow with comprise blood damage index. 
• Numerical simulation showed comparable mechanical performances with 

existing VADs.
• Maglev hardware has shown an early success.
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