
1 
 

List of Latest Technology Offers (updated as of May 2019) 

 

Host Institution Project Funded  Technology Offerings 

NTU Aquaporin biomimetic 

membrane (ABM) for 

NEWater and seawater 

desalination 

An artificial membrane  developed to mimic the natural cellular membranes by incorporating 

aquaporins into an ultrathin film. With an engineered microporous support structure, the composite 

aquaporin-based biomimetic membrane can be applied for water reuse and seawater desalination. 

Compared to the conventional reverse osmosis membranes, the ABM enjoys important advantages 

including improved water permeability and reduced energy consumption. It also required only half of 

the applied pressure to achieve similar water permeability as the commercial RO membrane. 

NTU Pressure retarded osmosis Pressure Retarded Osmosis utilises osmosis through a semi-permeable membrane dependent on the 

osmotic pressure difference of 2 streams, generating power via a hydropower turbine or to recover the 

energy via pressure-exchanger. The research groups in Singapore are the only ones utilising two waste 

streams (i.e. SWRO brine and NEWater RO brine) for the harnessing of blue energy. This allows for 

additional value (energy recovery) to be extracted before the two waste streams are discharged into 

the ocean. Over the years, NTU and NUS have established themselves as one of the best in class and 

their work in PRO is well recognised in the global scientific community. 

 

https://www.ipi-singapore.org/technology-offers/membrane-development-osmotic-power-generation 

NTU Heated Aluminium Oxide 

parties (HAOPs) for 

replacement of coagulation 

in WRP 

Recent work has shown that pre-deposited layers of heated aluminum oxide particles (HAOPs) are 

highly effective at mitigating the rate and extent of membrane fouling by both natural organic matter 

(NOM) and particulates in water treatment applications. Thus, raw water pretreatment using HAOPs 

can mitigate and eliminate organic fouling in subsequent membrane processes significantly 

https://www.ipi-singapore.org/technology-offers/membrane-development-osmotic-power-generation
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NTU  Nanofiltration Membrane 

Bioreactor for high 

recovery in water 

reclamation process. 

Compared to existing microfiltration/ultrafiltration-MBRs (MF/UF-MBRs), NF-MBR produces superior 

quality of effluent because NF membrane can retain low molecular weight organics and scale forming 

divalent ions. Thus membrane fouling in downstream RO process can be alleviated significantly, which 

allows higher recovery. In addition, the inherent advantages of lower fouling potential of RO feedwater 

include reduced usage of chemicals for fouling control, reduced frequency of cleaning-in-place, reduced 

energy demand associated with membrane fouling and extended membrane lifetime.  

Water Optics (NTU 

spinoff in 2010) 

Rapid Detection System for 

Waterborne Parasites 

USEPA Method 1623 is widely used for Cryptosporidium and Giardia detection in drinking water, which 

includes sample filtration, immunomagnetic separation and immunofluorescent imaging. The main 

limitations of the method are the long processing time (> 16 hours), the need of trained staff and 

laboratory facilities, making it near impossible for real-time continuous monitoring. Water Optics has 

developed an Optofluidic Machine that can provide concentration and detection completed within 3 

hours for 10L of drinking water. The system can be run on-site real time continuously and at higher 

frequency without human intervention.  

Transforma Robotics 

(NTU spinoff) 

A Robotic System for 

Inspection of Large 

Diameter Sewers 

A robotic platform prototype that can access  trunk sewer with a smaller manhole opening of 60 cm x 

60 cm. The prototype will be integrated with inspection payload module (camera) and field tests will be 

conducted to ensure its endurance for repeated deployment. The platform is imbued with a novel 

camera array that optimised the illumination efficacy and image resolution. In addition, the platforms 

were also designed to enable extended operations with the capability of extraction via a 1000 kgf 

extraction contingency. Against conventional approach of deploying a CCTV crawler, resolution will 

deteriorate for sewer diameter of >2m. 

NUS Onsite Microscale Sample 

Preparation of Aqueous 

Matrices for the 

Determination of 

Environmental 

Contaminants Particularly 

Pharmaceuticals and 

Personal Care Products by 

The PI has developed a completely automated HF (hollow-fibre)-LPME (liquid phase microextraction)-

GCMS (gas chromatography mass spectrometry), to perform consecutive, multiple extractions, 

derivatisations and analyses without any operator in attendance. 
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Gas and Liquid-

Chromatography-Mass 

Spectrometry 

NUS Water Safety Monitoring 

and Risk Assessment: Real-

time Sensors for Threat 

Agents Detection 

Sensors using molecularly imprinted polymers (MIPs)-based detection materials have been developed 

with the purpose of monitoring chemical and biological threats agents in drinking water. The developed 

methodologies offers solution for specific and sensitive detection of a wide range of chemical and 

biological molecules. These polymers are more robust than currently available antibodies-based 

EnvironSens (NUS 

spinoff in 2018) 

Microbial Electrochemical 

Sensor (MES) for illegal 

sewer discharge 

There are incidents of illegal industrial effluent discharge limit for toxic chemicals (such as heavy metals 

and cyanide) in Singapore. These cause disruptions to the downstream water reclamation and NEWater 

production for PUB. There is hence a need to identify an early warning toxicity sensor and prevent 

these compounds from entering the water reclamation plants and water resources. NUS had originally 

developed a microbial fuel cell to increase the efficiency of power generation for used water treatment, 

but tests showed that the resistance actually restricted power outputs considerably. The research team 

explored alternative options where the same electrochemical principles could apply. They discovered 

that the technology could be used as a toxicity sensor, where high concentrations of heavy metals and 

cyanide in used water will cause the electrical voltage of the MES to drop, triggering an alert (via SMS) 

to PUB within 20 min 
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AeroLion (NUS spinoff)  UAV (drones) Application 

for DTSS Inspection 

This project aims to solve the Deep Tunnel Sewerage System (DTSS) inspection problem by automating 

a micro Unmanned Aerial Vehicles (UAV /MAV) platform equipped with smart sensors to fly through 

the tunnel. The UAV solution for DTSS inspection is beneficial for two reasons: it prevents the need for 

people to enter a potentially hazardous environment, and the UAV also does not need to touch the 

wastewater or the tunnel’s walls to carry out its work. The UAV is programmed for autonomous 

navigation, obstacle avoidance and high-resolution image capturing. It provides a solution applicable for 

a GPS denied environment, which may also be useful for other application; and in line with “Smart 

Nation” of Singapore. 

 


