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In August 2010, Mr Neo Kok Beng, CEO of Awak Technologies was wondering what 

steps he should take to accelerate the certification and commercialization of the 

company’s automated wearable artificial kidney product. The company was targeting 

certification with authorities in the United States, European Union and Singapore. 

The company was also exploring which model is best to enhance penetration of the 

product in the market and to maximize revenues and earnings. 

 

THE COMPANY  

History 

In 1986, Dr Martin Roberts and Dr David B.N. Lee, both from the United States 

Department of Veteran Affairs Healthcare System and David Geffen School of 

Medicine at the University of California, Los Angeles (UCLA) came up with the idea of 

an automated wearable artificial kidney. A patent was obtained by UCLA for this 

technology and another was pending.  

This technology was brought into Singapore during an exchange with Dr Gordon Ku, 

a personal contact of Dr Lee and Chairman of the Kidney Dialysis Foundation. Dr Ku 

then approached Mr Seah Boon Meng, the advisor of Temasek Polytechnic. In turn, 

Mr Seah consulted Mr Neo Kok Beng, the MD of Nextwave Biomedical. This chain of 

events led to the founding of AWAK Technologies (www.awak.com/index.htm) in 

April 2007 in Singapore. The company had exclusive world-wide license for the 

technology from UCLA. AWAK Technologies was collaborating with Singapore 

Temasek Polytechnic for their Research and Development of the product. Under 

such work, three patents had been filed and four others had been prepared for 

filing. 

The vision of the company was to create new paradigm in renal dialysis. The mission 

of the company was to be the world leader in wearable dialysis, saving, sustaining 

and enhancing lives of end-stage renal disease (ESRD) patients. 

 
Management Structure & Financial Situation 
 
The management in AWAK Technologies was divided into two groups (see Figure 1). 

The planning group consisted of the Board of Directors, the Medical Advisory Board 

and the Chief Scientists. The Board of Directors consisted of members that had good 

experiences and knowledge of the business world and could help AWAK 

http://www.awak.com/index.htm
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Technologies with the business aspect of the company. On the other hand, the 

Medical Advisory Board consisted of medical professionals, particularly professionals 

in the field of nephrology, to aid the company with the medical aspects of the 

product. This was especially important for obtaining certification from regulatory 

bodies. AWAK Technologies had two Chief Scientists who were also co-inventors of 

the technology. Their role was to provide professional advice for the development of 

the product.  

The operational group was responsible for everyday operation of the company. They 

consisted of three departments, namely Technology, Operations and Commercial. 

The Technology department was responsible for the technological development of 

the product, such as its chemical, electrical and mechanical components. It was led 

by 25 engineers and chemists working with Temasek Polytechnic. The Operations 

Department and Commercial Department were managed directly by AWAK 

Technologies. The Operations Department was responsible for the certification of the 

product, mass production and operations support. The Commercial Department was 

responsible for clinical trials and the marketing and sales of the product.  

Figure 1 
Management Structure of Awak Technology 
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AWAK was set up with a paid-up capital of S$2 million from shareholders and an 

additional S$1 million from grants and collaborators. Appendix 1 shows the balance 

sheet and the income statement of the company. 

 

Market and Product 

AWAK Technologies was operating in the Renal Disease Industry with its product, 

the automated wearable artificial kidney. Its target market was end-stage renal 

disease patients (ESRD) patients and professionals such as nephrologists and nurses 

who had specialized in the renal field. AWAK Technologies aimed to first penetrate 

into the US ESRD market and eventually the global ESRD market.  

ESRD patients were patients with kidney failure. These patients were unable to 

remove water and by-products of metabolism from the body, maintain acid-base 

balance and control electrolyte levels due to the failure of kidneys to filter blood. 

Such patients only had two types of treatments: a kidney transplant or dialysis.   

The automated wearable artificial kidney (AWAK) was a safe and continuous 

wearable system for treating kidney failure by peritoneal dialysis. It aimed to 

overcome the limitations and problems of both dialyses in general and also 

peritoneal dialysis. Dialysis had the problems of being time-consuming, labour 

intensive and intermittent instead of steady state. This was because dialysis had to 

be carried out several times a day or several times a week in specific locations. Also, 

in the case of haemodialysis, qualified nurses are needed to supervise the dialysis 

process in dialysis centres. 

Peritoneal dialysis also had a few limitations. First, the dialysis fluid or dialysate 

required for dialysis was costly, which restricted the number of exchanges and 

consequent suboptimal dialysis. Second, peritoneal dialysis restricted the freedom 

and movements of patients due to the heavy and bulky peritoneal dialysis machines. 

Third, a large monthly supply of dialysate was required, which might pose huge 

logistical problems for patients. On average, one bag of dialysate was required for 

one treatment with each bag containing two to five litres, depending on the severity 

of the patient’s kidney failure. As peritoneal dialysis was conducted four times daily, 

the patient would require eight to twenty litres per day and this would add up to 240 

to 600 litres of dialysate per month. Fourth, there was a loss of a significant amount 

of   blood proteins that leaked across the peritoneal membrane into the dialysate.  

Fifth, although peritoneal dialysis could be performed at home without supervision, it 

still required the compliance and self-discipline of the patients to do it. Last, 

conventional peritoneal dialysis faced the problem of a high threat of infections.  

AWAK’s product overcame the above problems in a number of ways. First, with their 

new sorbent technology, the need for a large volume of water was eliminated. It 
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allowed spent dialysate to pass through a sorbent cartridge and regenerated fresh 

dialysate. The fresh dialysate would also be enriched with all the minerals required 

via an enrichment module before flowing back to the peritoneal cavity. Second, the 

AWAK product was automated and wearable and allowed for patients to have the 

freedom to conduct dialysis anytime and anywhere without skipping their 

treatments. Third, the AWAK system was built with strong emphasis on sterility with 

closely embedded components that provided minimal contacts to avoid infections. 

Also, the device was designed with an advanced interlocking system that allowed 

minimum human interference in the exchange process. Furthermore, with the AWAK 

product, only two exchanges were needed per day, instead of the usual four, which 

lowers the probability of infections. This was because each disposable unit can last 

for approximately 12 hours at room temperature. The product had the potential of 

reducing the costs of national healthcare systems and contributing to economic 

development by allowing patients to be economically productive.  

 

REGULATORY STRATEGIES 

In order for AWAK Technologies to proceed with the commercialization of the 

product, it was essential that they obtain certification in the countries they wish to 

market their products in. This was because the medical device industry was 

subjected to the local regulations in each country. The company obtained the ISO 

13485:2003(E) Certification in September 2008. This provided assurance that AWAK 

had quality management system in designing, manufacturing and distributing 

medical devices.  

AWAK Technologies was targeting three main regulatory bodies for the AWAK 

product, namely the Food and Drug Administration (FDA) for the US market, the 

"Conformité Européene" (CE) for the European Union market and Health Science 

Authority (HSA) for the Singapore market. Figure 2 shows the schedule AWAK 

Technologies planned to follow in order to achieve commercialization of the product. 

As AWAK Technologies aimed to first penetrate the US market, it was imperative 

that they first obtain the FDA certification. FDA classified medical devices into three 

different risk-based classes, with Class I devices having the lowest risk and Class III 

devices the highest risk. Most Class I devices were exempted from 510 (k) 

Premarket Notification. Class II devices would require a 510(k) Premarket 

Notification. A Class III device would require a more comprehensive review process, 

Premarket Approval. 1   

AWAK Technologies was preparing for the FDA 510(k) certification for the AWAK 

system comprising the sorbent cartridge, enrichment module and cycler. Without the 

                                                           
1
 Taken from: http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/default.htm 
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510(k), AWAK Technologies could not commercially distribute their product until they 

receive a letter of substantial equivalence authorizing them to do so. 2 This implied 

that the device was substantially equivalent to another device already legally in 

commercial distribution in the United States.  

Figure 2 
Awak Technologies Certification and Commercialization Schedule 

 

 

However, the FDA regulatory team had expressed concerns that there might be 

problems getting the FDA certification under 501(k). Regulatory strategies suggested 

there might be a need to change the classification for certification sought from the 

original 510(k) to a Premarket Approval (PMA), converting the AWAK product to a 

Class III device. This would affect how AWAK Technologies would proceed as a PMA 

would result in the need for clinical trials before the certification. This was in 

contrast to the current preparation for 510(k) which would be followed by clinical 

trials. 

Due to the importance of obtaining certification, AWAK Technologies had come up 

with two solutions to approach this problem. First, they were considering a change 

in their strategy to penetrate the European market first, as it might be possible that 

the CE certification could be obtained earlier than the FDA one. The preparation for 

the CE mark started in 2010. Obtaining the CE certification first might have the 

benefit of pressuring the FDA regulatory team to quicken the FDA certification 

process. Second, AWAK Technologies was looking for a FDA consultant who had 

relevant expertise in developing the overall certification strategy, drafting the 

documents, engaging in discussions with the FDA regulatory team, and suggesting 

appropriate responses after the regulatory team’s reactions to the company 

certification applications.  

                                                           
2
 Taken from: http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/default.htm 
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The European Union (EU) required all manufacturers of medical products to obtain a 

CE marking before they could sell their products in any of the member countries. CE 

was the abbreviation of the French phrase "Conformité Européene" which meant 

“European Conformity”. A CE marking accomplished four things. First, it was a 

manufacturer’s declaration that the product complied with the essential 

requirements of the relevant European health, safety and environmental protection 

legislation. Second, a CE marking on a product was an indication to government 

officials that the product might be legally placed in the market of their country. 

Third, the CE Marking ensured the free movement of the product within the 

European Free Trade Area and EU single market, consisting of 28 countries. Last, 

the CE Marking prevented the withdrawal of the products by customs and 

enforcement authorities. 3   

Under the CE Marking, products could be divided into two groups: minimal risk and 

greater risk. For products classified under minimal risk, options include self- 

certification, where the manufacturer prepared a Declaration of Conformity and 

affixed the CE Marking to their own product. A Declaration of Conformity included 

information like a list of the directives and standards that the product conformed to, 

product identification, and the manufacturer's name, address and signature. It must 

contain adequate information for tracing the product back to the manufacturer or 

the authorized representative in the European Union. 4 

On the other hand, for greater risk products, it was necessary that the product be 

independently certified by a “notified body”, an organization, be it private or 

government, which had been nominated by a Member Government and notified by 

the European Commission. This organization could be in any member state of the 

EU. A notified body provided services such as product testing, identification of 

standards, surveillance of product and quality systems and the technical file and 

design dossier evaluation.  

There were 5 steps needed to attain a CE Marking for a greater risk product. First, 

the manufacturer had to select the applicable product standards and test methods 

for the product, as well as a notified body. Second, the manufacturer had to 

establish an authorized representative in the EU for the product. This representative 

would produce the Technical Documentation, a document that held information that 

verified that testing was conducted properly and that the product complied with 

applicable standards. Third, the manufacturer had to prepare a Declaration of 

Conformity. Fourth, the manufacturer must register the product with the EU and get 

                                                           
3
 Taken from: http://www.ce-marking.org/what-is-ce-marking.html 

4
 Taken from: http://www.ce-marking.org/how-obtain.html 
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a certificate of registration. Finally, the manufacturer must affix the CE Marking to 

the product. 5   

AWAK Technologies faced challenges in getting the CE Marking as well. For example, 

they faced the issues of defining the device class, determining the location and 

duration of clinical trials, determining patient numbers, negotiating with notified 

bodies and overcoming the geographical distance to Europe. To deal with these 

challenges, AWAK Technologies had approached a consultancy company, 3R Life 

Science BmbH, based in Berlin, Germany for assistance.  

In Singapore, the Health Science Authority (HSA) was the regulatory body for 

medical products. It developed a Health Product Act in 2007 to regulate the 

manufacture, import, supply, presentation and advertisement of health products and 

active ingredients used in the manufacture of health products and provide for 

matters connected therewith. The HSA classified medical devices into 4 classes 

based on risk levels with Class A having the lowest risk and Class D having the 

highest risk. Based on the Health Product Act, dialysis equipment had been classified 

under Class C. A requirement for certification under the Health Product Act would be 

that AWAK Technologies had to be certified ISO 13485.  

In general, AWAK Technologies faced obstacles to obtaining certification due to two 

factors. Firstly, the AWAK product was a borderline product, as it had elements of 

both pharmaceuticals and medical devices in it. The pharmaceutical element was 

due to the additional feature of the enrichment module. Thus, unless the product 

could be pushed to be classified as a medical device, it would have to fulfil the 

requirements for both classifications. Both classifications presented a challenge as 

certification bodies often had different units handling each classification. Secondly, 

as the AWAK product involved new technology and was considered to be the first of 

its kind, there was an absence of preceding systems. Thus, regulatory bodies would 

have to develop and assess the requirements for the device, such as risk factors, 

from scratch. 

The company had planned three phases of clinical trials (see Appendix 2). The first 

pre-clinical trial involved a tidal peritoneal dialysis which was conducted in a 

Singapore restructured hospital in 2008. This test was done to determine the 

efficiency of the various tidal and reserve combinations and would help in future 

AWAK design. The second trial consisted of in-vitro and ex-vivo tests conducted in 

the in-house laboratories to confirm the protocols before actual tests were done in 

certified commercial labs. The final clinical trial would involve eight patients in US 

and the same number in Singapore and Germany wearing the AWAK machine and 

undergoing dialysis for 24 hours a day/7 days a week for six months.    

                                                           
5
 Taken from: http://www.ce-marking.org/how-obtain.html 
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MARKET & INDUSTRY  

AWAK Technologies was part of the renal disease industry. For patients with kidney 

failure, 10% elected not to treat but applied conservative management through 

changed lifestyle. This alternative predictably led to death by uremia. 6 For those 

seeking treatment, two treatments currently existed, namely, a kidney transplant or 

dialysis. A kidney transplant involved a replacement of the failed kidney with a 

working kidney from a donor. 7  It is the ideal treatment when successful but there 

were limitations to this method. First, not everyone was suitable for kidney 

transplant due to risks of infection and tissue rejection. With a growing aging world 

population, the average age of an end-stage renal disease patient was 61 years and 

increasing, making them unsuitable for the surgical implantation of a kidney. 

Second, there was a shortage of donor kidneys. This problem was made worse by 

the fact that the number of end-stage renal disease patients was increasing.  

Hence, the primary treatment for kidney failure was dialysis. Dialysis involved 

artificially filtering the blood. There were two kinds of dialysis: haemodialysis and 

peritoneal dialysis. Haemodialysis required circulation of a large amount of blood 

outside the body, termed extracorporeal circulation. This blood was pumped by a 

dialyzer machine for three to four hours, two to three times a week. The dialyzer 

consisted of two spaces separated by a thin membrane with blood passing on one 

side and the dialysate on the other. Haemodialysis was done in three steps. First, in 

the dialyzer, wastes and excess water passed from blood through the membrane 

into the dialysate via diffusion. Second, the dialysate was discarded. Finally, clean 

blood was returned to the patient’s body.  Haemodialysis could only be done in 

kidney dialysis centres where qualified nurses had to be present to supervise the 

process. 

Peritoneal dialysis involved no extracorporeal circulation but instead uses the 

peritoneal cavity, also known as the abdominal cavity, as a built-in dialysate 

reservoir. Peritoneal dialysis was also done in three steps. First, the dialysate 

entered the patient’s peritoneal cavity via a Tenchkoff catheter inserted during a 

minor operation. Secondly, the peritoneal membrane was used as a natural filter to 

clean off all toxins and wastes via diffusion. Finally, the dialysate containing waste 

was drained from the patient’s body and replaced with fresh solution, a process 

termed exchange. It is important to note that not all patients were suitable for 

peritoneal dialysis as it required an intact peritoneal membrane. In contrast to 

haemodialysis, peritoneal dialysis required a low level of supervision, enabling 

patients to conduct the dialysis process at home without the aid of qualified 

                                                           
6
 AWAK Newsletter, Volume 1, Issue 1, January 2009, p. 2. 

7
 Taken from: http://www.emedicinehealth.com/kidney_transplant/article_em.htm 
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professionals.  The level of frequency also differed as peritoneal dialysis was 

performed four times daily. 

In 2009, a majority of 83% of ERSD patients worldwide were treated with 

haemodialysis, with the remaining 17% treated by peritoneal dialysis. This was due 

to the late introduction of peritoneal dialysis into the market as well as the fact that 

it was more susceptible to infections. 

In 2008 there were a total of 1.77 million dialysis patients worldwide. This number 

was expected to grow to 2.0 million in 2010 and 4 million in 2025. Table 1 shows the 

total figure for 2005 broken down into different regions. From the figures, it could be 

seen that the USA was the largest single dialysis market in the world with more than 

450,000 patients in 2005. Germany was the largest dialysis market in Europe with 

more than 80,000 patients.  

 

Table 1 
Dialysis Patients by Regions 

 

Continent Country No.of ESRD patients 
(based on prevalent rates 

in 2005) 

North America USA 471,989 

Canada 32,382 

Mexico 5455 

South America Brazil 80,000 

Chile 14,160 

Asia Japan 245,994 

Korea 44,333 

Malaysia 14,628 

Taiwan 41,675 

Thailand 15,897 

India No data 

China 60,000 (underestimated) 

Europe Germany 87,151 

Italy 44,387 

UK 41,340 

Poland 20,557 

Spain 28,366 

Russia 16,483 

Netherlands 12,009 

Greece 10,468 

Oceania Australia 15,067 

New Zealand 3093 
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In 2005, Singapore had 4200 dialysis patients, out of which only 21% were on 

peritoneal dialysis. Haemodialysis was more costly compared to peritoneal dialysis in 

Singapore, with a monthly cost ranging from S$2,200 to S$3,500 per patient. In 

contrast, peritoneal dialysis had a monthly cost of between S$1,195 and S$2,100 per 

month per patient.  

 

Customers and Needs  

The end-users of the AWAK product were the end-stage renal disease patients. 

However, AWAK Technologies also had to target other groups like potential 

investors, distributors and healthcare professionals.   

The market of kidney dialysis and dialysis equipment was a small one with slightly 

over 1.77 million patients worldwide in 2008. The needs of these patients would be 

to find a treatment that was both convenient and effective. Another important 

statistic, based on the United States Renal Data System, was the gradual decrease 

of mortality rates in end-stage renal disease patients since 1999 which showed how 

improvements in medical technology and treatments had improved the life 

expectancy of patients. The mortality rate had decreased from its peak of 180.9 for 

every 1000 patients in 1999 to 163.8 for every 1000 patients in 2006. The number 

of dialysis patients was growing steadily at about 4% to 6% per year in Europe, the 

US and Japan and by 6% to 10% in the rest of the world. 8 

 

Players  

The global ESRD market was worth US$60 billion in 2008. It was divided into two 

segments: the medical device industry and the healthcare services industry, the 

latter accounting for US$50 billion or 83% of the total ESRD market (see Figure 3 & 

Appendix 3). 9 

AWAK Technologies’ competitors could be classified into two broad categories: 

competitors in the renal disease industry and competitors in the wearable artificial 

kidney industry. AWAK Technologies’ major competitors in the renal disease industry 

were Fresenius Medical Care (FMC), Gambro and Baxter Healthercare. All three were 

considered competitors as they were leaders in the renal disease industry and their 

products were considered substitutes for the AWAK product, since their devices 

could also be used to treat acute and chronic renal failure patients.  

 

                                                           
8
 Richard Pizzi, Editor, “Global Dialysis Industry Growing Despite Recession,” Health Care Finance News, April 2, 

2009. http://www.healthcarefinancenews.com/news/global-dialysis-industry-growing-despite-recession.  
9
 ibid 

http://www.healthcarefinancenews.com/news/global-dialysis-industry-growing-despite-recession
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Figure 3 
Global ESRD Market 

 
 

 
 
FMC was a publicly traded company based in Germany with a capitalization of 

US$15.2 billion. It was the global leader in both the provision of dialysis care and the 

manufacturing of dialysis products. In 2008, FMC generated US$10.7 billion in 

revenues and served up to 184,000 patients across the globe. It had 38% and 18% 

share of the haemodialysis and peritoneal dialysis market, respectively. It also had 

about 350 full-time employees working in R&D worldwide with an expenditure 

amounting to US$51 million. In 2006, FMC gained acquisition of Renal Care Group, 

Inc followed by Renal Solutions, Inc in 2007. It held more than 1,100 patents and 

patent applications relating to dialysis technology in major markets and own 

trademarks throughout the world.  

Gambro was the only global clinic-independent company with a full range of 

products, covering all renal therapies within peritoneal dialysis, self-care 

haemodialysis, in-centre haemodialysis, renal intensive care and hepatic care with 

dialysis products representing approximately 70% of their revenues. Gambro 

generated $2 billion in sales annually and was based in Sweden. It had more than 

8,000 employees, production facilities in 11 countries, sales subsidiaries in more 

than 40 countries and sales from more than 100 countries. 

Baxter Healthcare was a leader in providing products for peritoneal dialysis. Baxter 

generated $9.8 billion in revenues in 2005, of which its renal products and services 

division accounted for $2.3 billion. In the continuous renal replacement therapy 
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(CRRT) and haemodialysis markets, Baxter had a 10% and 7% market share, 

respectively. As of May 2007, Baxter had a market capitalization of $35.5 billion.  

AWAK Technologies’ competitors in the wearable kidney industry were a greater 

threat as they were direct competitors. The two competitors in this category were 

FMC and X-Corporeal.  X-Corporeal was a company that also aimed to develop a 

wearable artificial kidney but with a concept based on hemodialysis instead of 

peritoneal dialysis. X-Corporeal was founded in 2001 as Pacific Spirit, Inc but 

changed its name in 2006 to X-Corporeal when it was listed in American Stock 

Exchange. To date they had successfully completed a “proof of concept” study in 

human subjects with an initial prototype of the wearable artificial kidney. X-

Corporeal was liquidated in 2009 and was acquired by FMC.  

FMC was a strong competitor of AWAK Technologies given its strong Research and 

Development and their research on a peritoneal-based wearable kidney, known as 

the Viczena Wearable Artificial Kidney for Peritoneal Dialysis (ViWAK PD).  

Despite these threats, AWAK Technologies still had a strong position as it was ahead 

of its competitors. FMC lacked experience in the area of the wearable artificial kidney 

and development was slow. X-Corporeal’s concept of a hemodialysis-based wearable 

kidney might be unfeasible as there were many apparent medical flaws in such a 

concept.  

 

Development and Trends 

The renal disease industry had good prospects, as it was surpassing US$60 billion 

worldwide and was growing at 8% annually. This growth was due to several 

socioeconomic factors. First, as a result of a growing elderly population, there was 

an increase in the demand for healthcare-related products. This included renal 

disease treatments, such as AWAK’s product. Statistics indicated that there was an 

average annual increase of 6 to 10% of ERSD patients globally.  

Second, there were expanding new venues for sales due to increasing affluence in 

countries like China and India. More people could now afford healthcare and 

treatments for diseases like kidney failure. A third factor for the growth of the renal 

disease industry would be premium pricing which involved setting a high price so 

that quality or status conscious consumers would be attracted to the product. This 

was applicable to the renal disease industry as patients would want the best 

treatment for themselves. 

As a large amount of revenue was coming from only around 1.6 million patients 

worldwide, the renal disease industry had a large per-capita revenue. This made it 

one of the most lucrative industries. 
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COMMERCIALIZATION AND MARKETING OF AWAK PRODUCT 
 

Product Design 

 

AWAK Technologies’ main product was the automated and wearable dialysis device, 

which consisted of mainly two components: a non-disposable and a disposable unit. 

The non-disposable unit consisted largely of mechanical parts, such as pumps, 

batteries and electronic circuits. The disposable unit consisted of daily disposable 

sorbent cartridges and an enrichment module. For the dialysis machine, AWAK 

technologies had prepared two prototypes: a current prototype, which weighed 3 kg 

and had an effective Kt/V clearance of 4, a 100% increase over that used in current 

practice. A futuristic prototype, which weighed 1kg and had an effective Kt/V 

clearance of 2, was under development (see Appendix 4). Effectiveness of treatment 

was measured by Kt/V, a ratio where K is the dialyzer clearance of urea, t is the 

dialysis time and V is the patient’s total body water. In other words, Kt could be 

thought of as the amount of blood cleared of urea during the course of a single 

treatment. The target for peritoneal dialysis was 2.0/week (see Appendix 5). 10 

The AWAK device used a variant of peritoneal dialysis. It involved the dialysate 

passing through the peritoneal cavity, the sorbent cartridge and the storage module. 

First, the patient’s peritoneal cavity was filled with dialysate. The dialysate then 

moved from the peritoneal cavity into the sorbent cartridge where unwanted 

substances were removed from the dialysate as it passed through. The sorbent 

cartridge was monitored by many safety mechanisms which included an ammonia 

sensor that noted the amount of ammonia present in the dialysate. This was 

important as a high amount of ammonia present indicated that it was time for the 

sorbent cartridge to be changed. In the third step, the dialysate flowed through and 

was stored in a storage module where it is replenished with minerals and nutrients 

like calcium acetate, magnesium acetate, potassium acetate and glucose by the 

enrichment module. Protein-bound toxins were also removed from the dialysate so 

that the proteins could be recycled. Finally, the dialysate was pumped back to the 

peritoneal cavity (see Appendix 6). The process was seen as bloodless as it used the 

patient’s own peritoneal membrane as a filter, and waterless as the spent dialysate 

was continuously regenerated and reused in perpetuity. 

AWAK Technologies positioned its product as one that was superior to normal 

dialysis methods, offering greater convenience through automation and wearability 

and effectiveness as a treatment through continuous instead of intermittent 

treatment. Furthermore, the dialysate was continually regenerated and did not need 

to be regularly replaced. Round-the-clock dialysis and ultra-filtration represented the 

                                                           
10

 Taken from: http://en.wikipedia.org/wiki/Kt/V 
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ultimate form of frequent dialysis and was expected to provide steady-state 

metabolic and fluid regulation. Because both the aqueous and the protein 

components of the used dialysate are regenerated and recycled, AWAK produced a 

novel protein-containing dialysate that was expected to reduce and eliminate 

protein-loss, with the additional possibility of removing protein-bound toxins. 11 

 

Pricing  

In the current market, peritoneal dialysis machines were priced at around S$14,000. 

To make its device affordable, AWAK’s plan was to charge no cost for the medical 

device itself but lease it to consumers once they sign a three-year contract for the 

supply of daily disposable cartridges. In the US, the disposable cartridges might be 

priced at US$1800 per year based on the amount which could be reimbursed from 

the US Medicare System or from medical insurance.   

 

Business Models  

One of the issues AWAK Technologies faced was to decide on the best business 

model for the commercialization of the technology. There were four different 

business models, each with its strengths and weaknesses.  

First, the global company business model involved the company doing everything 

themselves. This included research and development, clinical trials, certification, 

mass production, and marketing and distribution. The revenue model would come in 

the form of monthly subscriptions for the AWAK system, inclusive of all its 

consumables. This model had the disadvantage of being capital and manpower 

intensive as AWAK technologies would not be collaborating with any external parties. 

However, if it was successful, AWAK Technologies would be recognised as a global 

company and would reap most of the revenues.  

Second, the global technology company with strategic geographic partners business 

model involved the company concentrating on research and development, clinical 

trials, certification, mass production and marketing while letting local experts handle 

the distribution aspects. Similar to the global company model, the revenue would 

come in the form of monthly subscriptions for the AWAK system, inclusive of all its 

consumables but a portion of this revenue would have to be paid to the geographic 

partners or distributors for their contributions. The model allowed AWAK 

Technologies, which had no prior experience or expertise in the area of distribution, 

to establish partnerships with strategic geographic partners that had the necessary 

infrastructure and experience to push the products to the target market efficiently. 

                                                           
1111

  Press Release, AWAK Technologies, Oct 2009. Available in AWAK website (www.awak.com). 
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Under this model, AWAK had to work with at least one distributor in each of the 

region or country identified: Europe, US, Asia, and Oceania to secure a total of at 

least 100,000 patients during the first five years of commercialization. One potential 

partner for the American market was Da Vita Inc. Da Vita Inc currently operated 

more than 1,530 outpatient dialysis facilities serving approximately 118,000 patients 

in the US. AWAK Technologies also had the option of keeping distribution rights in 

some countries, such as Singapore or Malaysia and Thailand, which were 

geographically closer to its headquarters.    

Third, the original design manufacturer business model involved the company 

concentrating on research and development and manufacturing of the product. The 

roles of obtaining certification and clinical trials, as well as marketing and 

distribution, would be performed by the purchaser of the distribution license. Under 

this model, AWAK might get revenues from royalty and sale of product and 

consumables to the distribution licensee.  

Fourth, the design technology business model involved the company concentrating 

solely on research and development of the product. When the product was ready for 

commercialization, it would be sub-licensed to an external party that would then 

perform the roles of obtaining certification and conducting clinical trials. This 

external party would also be in charge of mass production, marketing and 

distribution of the AWAK product. In this case, AWAK Technologies would earn 

revenue from royalty and license payment for its technology.  

 

Promotion  

AWAK Technologies had aimed their promotional events at their various target 

audiences in the market including the end-stage renal disease patients, potential 

investors, potential distributors, professionals that specialized in nephrology, their 

competitors and the regulatory team.  

One example of a marketing promotion that targeted investors, distributors and 

nephrologists at the same time was exhibitions. AWAK Technologies had been 

involved in both local and global exhibitions. It displayed the working prototypes of 

the desktop, cycler and disposal modules and AWAK in its wearable mode in an 

exhibition held at Singapore Temasek Polytechnic on 27th October 2009 graced by 

Mr Ng Eng Han, Singapore Minister of Education and Second Minister of Defence and 

ministry officials.  

AWAK Technologies was also involved in the 42nd Annual Meeting, Scientific 

Exposition and Renal Week of the American Society of Nephrology held at San Diego 

Convention Centre from 29-31 October 2009. This exhibition was particularly 

important as it was regarded by AWAK Technologies as their debut reach-out on a 
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global scale as well as their first attendance alongside competitors in the industry. 

AWAK Technologies introduced both the technology and the product during the 

exhibition and showcased elaborate mock-up prototypes, a working unit of the 

prototype, the design of a futuristic product, a corporate video and corporate 

collaterals. The company also participated in the MEDICA 2009, 41st World Forum for 

Medicine International Trade Fair and Congress held in November 2009 in 

Dusseldorf, Germany.  

Other than exhibitions, AWAK Technologies also used awards to raise its brand 

profile in the medical and healthcare arena. AWAK Technologies had submitted a 

nomination in the World Economic Forum (WEF) – Technology Pioneers 2009 Award, 

an annual award that singled out several dozen leaders of new technology ventures 

from the fields of environment, energy and health. The award was based on criteria 

that emphasized innovations and the impact they had on society and business.  

To reach out to the public, AWAK Technologies issued quarterly newsletters.  This 

was also a consistent way to update stakeholders with developments of AWAK’s 

product. Examples of content found in the newsletters included an introduction of 

the concept of the AWAK product, interviews with consultants, results of surveys of 

reactions to product, a questionnaire to the public on their views and updates about 

preparation for exhibitions and tidal study results.  

Another way that AWAK Technologies had reached out to healthcare professionals 

was through presentations to hospitals.  AWAK Technologies held a debut 

presentation at a Singapore restructured hospital in May 2009 to introduce and 

educate medical professionals and practitioners about the AWAK product. This was 

also a way to conduct research and gain feedback, particularly insights on the 

concerns and expectations healthcare professionals had regarding the treatment and 

the product. Such information enabled AWAK Technologies to further improve on 

their product.  

Other examples of market research AWAK Technologies had engaged in, which also 

doubled in creating awareness for their product and technology, included focus 

groups with renal nurses to discover the deficiencies of current treatments and 

surveys with existing renal patients to find out how receptive they were to such a 

product and allowed them to test the comfort and wearability of the prototypes.   

AWAK Technologies also benefited from the expertise of the Chief Scientists, Dr 

David Lee and Dr Martin Roberts, as both were authorities in the field of wearable 

dialysis. Both had presented papers on the topic of wearable dialysis, as well as 

shared their insights on the benefits of wearable artificial kidneys at major 

conferences globally. Such conferences included the 3rd North American Chapter 

Meeting of the International Society for Peritoneal Dialysis, the World Congress on 

Medical Physics and Biomedical Engineering, and the 11th International Congress of 
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the IUPESM at Munich, Germany in September 2009. AWAK Technologies had also 

achieved international media coverage in television (for example, program in BBC), 

newspapers, and magazines (for example, Newsweek) in the USA, UK, Brazil, 

Taiwan, Russia and Austria.  

 

THE FUTURE 

Mr Neo Kok Beng was wondering how successful the automated wearable artificial 

kidney product would be. On the one hand, the company was still small and was 

new to the renal disease industry. On the other hand, the company could potentially 

achieve first mover advantage as it had developed the product to an advanced level 

and was confident the product could function successfully and safely and could 

achieve certification. AWAK Technologies was also confident that it would be able to 

develop and produce the futuristic model and planned to market it as the second 

generation of artificial wearable kidneys. AWAK Technologies benefited from the fact 

that experts in the field of the artificial wearable kidney, the Chief Scientists Dr David 

Lee and Dr Martin Roberts, were involved in the production of the product and were 

also endorsing the product. Both had written papers on the subject and had even 

presented on the concept of the wearable artificial kidney in conferences. Their 

expert opinion provided credibility to AWAK Technologies and assurances for 

customers.  

AWAK Technologies had the goal of attracting 100,000 patients over the next five 

years upon commercialization, which was equivalent to 10% of total market share. 

Projected performance was estimated at US$1.4 billion sales at the end of the 5th 

year from the forecast of the distributor sales of the 12 countries identified.  
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Appendix 1A 

AWAK Technologies 

Income Statement for Year Ended December 2008 

 

 

 
     Period from   

     Year ended    30.4.2007 to   

       31.12.2008    31.12.2007   

     $    $   

     Other operating income   
 

6,912  683  

 Staff costs   
 

(484,645) (32,311) 

 Research and development     (409,630) (28,574) 

 Licence fee     (196,471)   

 Professional fee     (134,821) (61,259) 

 Travelling expenses     (145,253) (24,370) 

 Depreciation   
 

(2,861) (343) 

 Other operating expenses     (94,482) (29,193) 

 Loss before income tax   
 

(1,461,251) (175,367) 

 Income tax expense   
 

0  0  

 Net loss    (1,461,251) (175,367) 
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Appendix 1B 

AWAK Technologies 

Balance Sheet As At 31 December 2008 

 

 

 
   2008   2007 

     $      $   

 ASSETS           

 Non-current assets           

 Plant and equipment   
 

4,660   7,521 
 Deferred development 
expenditure   

 
104,049   27,149 

    108,709   34,670 

          

 Current assets           

 Other receivables   
 

11,302   0 

 Cash and cash equivalents   
 

381,389 
 

1,861,916 

    392,691   1,861,916 

 Total assets     501,400   1,896,586 

     

      LIABILITIES  
    Current liabilities 
    Trade and other payables   
 

138,018   71,953 

      Total liabilities     138,018   71,953 

 Net Assets     363,382   1,824,633 

      EQUITY           

 Share capital   
 

2,000,000   2,000,000 

 Accumulated losses     (1,636,618)   (175,367) 

 Total equity     363,382   1,824,633 
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Appendix 2 

Schedule for Tests and Trials 
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Appendix 3 

Summary of Some Key Competitors 
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Appendix 4A 

Wearable Dialysis 

Six Pounds/Three Kilograms Prototype (Functional) 
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Appendix 4B 

Wearable Dialysis 

Two Pounds/One Kilograms Prototype (Development) 
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Appendix 5 

Comparisons of Performance Between Existing Products and AWAK’s Products 
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Appendix 6 

AWAK Flow Cycle

 


