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Inside this issue:  

AWAK (pronounced as A-WAK) 
or “Automated Wearable 
Artificial Kidney“ is the 
culmination of more than 20 
years of research and devel-
opment. 
 
The founders, clinical     
experts and world renowned 
professors in the field of 
nephrology, have come   
together to realize a dream 
of enabling kidney failure 
(ESRD) patients to lead a 
normal life:  
- freedom to live,  
- freedom to work, and 
- freedom to play. 
 
AWAK Technologies was 
set up in April 2007, and 
have offices in California 
(research & marketing) and 
Singapore (development & 
manufacturing). Professors 
David Lee & Martin      
Roberts, the inventors, serve 
as Chief Scientists of the   
company. 
 

Within 18 months from  
development, we have 
achieved great progress 
and results; building    
functioning prototypes that 
h a v e  s u c c e s s f u l l y          
undergone “in-vitro” and       
“ex-vivo” tests; and     
completed tidal studies on 
8 patients at the Singapore 
General Hospital.  
 
Patients safety is the     
primary concern of the 
company. We are glad to 
have Professor Sir Roy 
Calne, Emeritus Professor 
of Surgery at Cambridge 
University and world    
renowned transplantation 
expert to serve as       
Chairman of the Medical       
Advisory Board.  Under Sir 
Roy’s guidance, we have 
achieved ISO 13485   
Qual i ty Management    
System for Medical      
Devices.  With a strong 
quality system and process 

in place, we are moving       
forwards towards FDA (US) 
and CE (Europe) certification 
for AWAK, and to conduct 
multiple sites clinical trials in 
the near future. 
 

 
 
 
 
 
 
 
 
 
 
 
 

To our stakeholders (the      
nephrology communit ies,     
patients and partners), we hope 
this newsletter serves as a     
communication conduit and the 
beginning of our journey in the 
quest of  “ saving, sustaining 
and enhancing lives of ESRD    
patients”. 

Dr Gordon Ku 
Chairman,  

AWAK Technologies  

���������	
��		�
�


+�����)����,�

��������  �������-�.�/�$������0� �

AWAK  
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Singapore: 

AWAK Technologies Pte Ltd 
600 Sin Ming Avenue           
4th Floor CityCab Building                    
Singapore 575733 

United States: 

AWAK Technologies Inc 
3115W Olive Avenue         
Suite 6,                                 
Burbank CA 91505  

Contact:  

(65) 62106743  

Website: 

www.awaktech.com  

Feedback/Enquiries: 

info@awaktech.com  
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AWAK Technologies is certified by SGS Interna-
tional Certification Services for ISO13485:2003 
Medical Devices - Quality Management System.  

The scope of the certification is on the design and 
production of sorbent cartridge used in wearable  
dialysis machine.  
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 Today, three treatment modalities 
are available to a patient with end-
stage renal (kidney) disease 
(ESRD): dialysis (also known as 
the artificial kidney), kidney trans-
plantation, and conservative man-
agement.  The last modality, 
elected by about 10% of the ESRD 
patients, predictably leads to death 
by uremia.  Kidney transplantation 
is the most physiological and the 
preferred treatment modality, but 
because of the continued shortage 
in kidney donors, is only available 
to a small fraction of the ESRD 
population.  Transplant patients 
also have to take, on a life-long 
basis, anti-rejection agents and 
additional medications to amelio-
rate the side effects of these 
agents.  

Currently, the majority of the 
ESRD patients are treated with 
dialysis, with most opting for 
hemodialysis.  Blood is pumped 
out of the body and, after clean-
sing by flowing through an artifi-
cial kidney made of synthetic 
membrane, is returned to the body.  
The process is continued for 4 
hours and is repeated every 2-3 
days (three times a week), The 
requirement for blood circulation 
outside the body (extracorporeal 
circulation, EC) calls for treatment 
in designated dialysis units in most 
instances.  The travel time, the 
preparation to go on and to come 
off EC and the treatment time  
itself, generally takes 3 days out of 
a week of a patient’s life.  The 
rapid removal of toxins and fluids 
accumulated over 2-3 days (48-72 
hours), in 4 hours, often causes 
“shocks” that require more than a 
day to recover.     

Less than 10% of ESRD patients 
currently choose peritoneal dialy-
sis.  In chronic ambulatory perito-
neal dialysis (CAPD), patient in-
stills 2 liters of fresh dialysate into 
the peritoneal (abdominal) cavity 
through a surgically implanted 
catheter.  Toxins from blood ves-
sels in the peritoneal membrane 

diffuse into the dialysate in the 
peritoneal cavity.  Four hours later, 
the used dialysate is drained and 
discarded and another 2 liters of 
fresh dialysate is instilled.  In   
general, 4 such cycles are carried 
out every 24 hours with the over-
night cycle lasting 8-10 hours, in 
place of the 4-hourly daytime cy-
cles.  In automated peritoneal di-
alysis (APD), all cycles of dialys-
ate   exchanges are conducted dur-
ing sleep using an automatic cy-
cler.  Peritoneal dialysis requires 
no EC and allows patients to treat 
themselves.  However, the chores 
of treatment can become burden-
some over time.  More frequent or 
more intensive dialysis has been 
shown to be better for the patient 
but increases cost and is more time 
consuming. 

It has been the dream of many 
investigators to eliminate the te-
dium and to provide more optimal 
dialysis by developing a wearable 
artificial kidney (WAK), which      

would provide automated and continuous 
toxin and fluid removal like the normal   
kidney while the patient engages in their 
normal living activities.  To date, work on 
WAK is mostly based on hemodialysis or 
other methods involving EC. EC, on a 
round-the-clock basis, faces a large number 
of challenges including clotting, need for 
extensive monitoring and the constant risk of 
blood circuit disruptions.    Up to now all 
EC-based WAK systems have failed due to 
clotting of the system in less than a week.  

Our automated wearable artificial kidney 
(AWAK) is peritoneal dialysis based,      
requiring no EC, and is thus “bloodless”.  
Because AWAK is designed to continuously 
regenerate and reuse the spent dialysate and 
the ultrafiltrate in perpetuity, it is also 
‘‘waterless.’’    To increase the efficiency of 
dialysis our first prototype is designed to 
operate at a dialysate flow rate of 4 L/hr as 
compared to ½ to 2 L/hr of the present    
peritoneal dialysis techniques, resulting in a 
predicted Kt/V of about 4.  The first        
prototype has an estimated weight of 3 kg 
and can be worn as a belt or in a variety of 
other formats such as a jacket or a backpack. 

Chief Scientists: Dr Martin Roberts (Left) 

                              Dr David Lee (Right) 
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To subscribe, please provide contact person and ema il to 
info@awaktech.com .   

This newsletter will be published quarterly. All su bscriptions are free. 
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Since the start of development work in July 2007, 
AWAK has undergone 3 generations of design,    
achieving the world 1st functional wearable    
prototype (peritoneal dialysis) that weighs only 
3kg in Jan 2009. 

Survey conducted at the KDF, Kidney Dialysis 
Foundation (Singapore), concluded that weight 
and aesthetics were the most important factors 
influencing the adoption of wearable kidneys. 

The 20 participants wore the 1st AWAK design 
for a variety of hours and days and went about  
their daily routines during the survey. 

We continue to reach out and receive feedback 
from the nephrology community and patients on 
our latest design. Our team of research nurses 
are working with the designers to incorporate the 
various suggestions to ensure we have a product 
that is functional and comfortable for  patients. 

May 2008 September 2008 January 2009 

The patients were categorized 
into 2 groups to represent low 
and high transporters. Each 
TPD session lasted for 5 hours. 
Blood and peritoneal dialysate 
assays were used to determine 
the efficiency of various tidal and 
reserve combinations. Trial par-
ticipants’ parameters and gen-
eral well-being were closely 
monitored with no unwanted 
reactions documented. 
 

A clinical study was conducted 
from June to December 2008 at 
the Peritoneal Dialysis Centre of 
Singapore General Hospital. The 
objective of the Tidal Peritoneal 
Dialysis (TPD) Study was to  
determine the optimal tidal and 
reserve volume which gives the 
optimal clearance and ultra-
filtration in TPD.  
Eight patients were recruited for 
the study to analyze outcome of 
8 different tidal and reserve 
combinations.  

Regular meetings with our       
dedicated clinical and design team 
of clinicians, scientists, nurses and 
engineers were conducted to ana-
lyze the data and results.  These 
data will be used in the future 
AWAK design.  
 
Our study provided us with       
statistical evidences showing much 
higher urea and creatinine      
clearances compared to current 
form of peritoneal dialysis. � 
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