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A step in the right direction
Cell Therapy is a form of medicine in which living cells are taken from the 
body and enhanced to treat diseases. Following the first CAR-T cell therapy 
approval in 2017 [1], the Cell and Gene Therapy market had expanded 
rapidly worldwide. The Stem Cell Therapy market alone is poised to grow 
at a Compound Annual Growth Rate of 23.27 per cent from 2017 to 2021 
[2]. Since its inception in 2014, the Bio-Manufacturing Programme (BMP) 
at SIMTech has been working on innovative bioreactor technologies for 
manufacturing cells with good quality and at large scale. The developed 
technologies are aimed not only at improving the safety and efficiency 
of the Cell Therapy manufacturing process, but also a potential reduction 
in costs through minimising footprint and incorporating intelligent 
automation. SIMTech has since filed a patent application on its first 
bioreactor technology (WO2018/182533 A1).

Collaborations with partners
One important step of the technology development process is for SIMTech 
to work with partners in the Cell Therapy value chain and build effective 
relationships with different key players in the field, including Cell Therapy 
developers and device manufacturing suppliers.

National Cancer Centre Singapore (NCCS), a pioneer in Cell Therapy 
in South East Asia, has developed an antigen-specific T-cell therapy for 
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Dear Friends and Industry Partners, 

The world has advanced rapidly. We can 
now manufacture  personalised medicine 
to fight cancer—through Cell Therapy. Cell 
Therapy is a form of medicine in which living 
cells are taken from the body and enhanced 
to treat diseases. The intact living cells 
are injected, grafted or implanted into a 
patient to treat diseases such as eliminating 
cancerous tumours. 

The Cell and Gene Therapy market 
is emerging and expanding rapidly 
worldwide. In Singapore, local companies 
such as Tessa Therapeutics and Lion TCR are 
progressing into clinical trials.

Manufacturing of Cell Therapies is a 
complex process. Currently, cells are mostly 
manufactured manually using open plastic 
cultureware in Good Manufacturing Practice 
facilities. However, the product quality can 
vary widely between individual operators. 
This situation is further exacerbated by 
the high variability in the quality of the cell 
source. As a result, a scalable production 
process and affordable treatments remain a 
critical global challenge in personalised Cell 
Therapy. 

Help is available now. The Singapore 
Institute of Manufacturing Technology 
(SIMTech), a research institute of the 
Agency for Science, Technology and 
Research (A*STAR), working closely with its 
collaborators, the National Cancer Centre 
Singapore, Cal-Comp Precision Singapore 
and MClean Technologies, has developed 
an automated bioreactor system for 
manufacturing cells with good quality and 
scalability.

The pioneering and exciting journey to 
achieve this is featured in this and the 
opposite pages.

Swee Heng 
Editor, Manufacturing Matters
Email: shlee@SIMTech.a-star.edu.sg
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patients suffering from Nasopharyngeal 
Cancer. SIMTech collaborated with NCCS 
to better understand the Cell Therapy 
production process and gather critical 
feedback on the bioreactor technologies 
that SIMTech has developed. NCCS has, 
meanwhile, licensed their Cell Therapy 
technology to Tessa Therapeutics and the 
therapy is currently at late stage clinical 
trials. The collaboration continues to 
flourish, and NCCS and SIMTech remain 
close collaborators, working towards the 
goal of producing safe, cost-effective Cell 
Therapies.

On the other hand, the production of 
bioreactors faces stringent requirements 
as the cells are cultured in the bioreactors 
for weeks, sometimes months. The 
bioreactors need to be moulded, 
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OPTIMISED PROCESS MAKES HIGH GRADE PRODUCT 

Previously, Dot Design Pte Ltd could 
not improve its chokeless sink strainer’s 
durability by switching its product 
material to stainless steel. The local 
Small and Medium Enterprise (SME), 
which designs and manufactures a 
range of sink drainage covers, in using 
an existing process to stamp the current 
strainer design from stainless steel 
led to part failure due to the complex 
product design. The chokeless sink 
strainers can only be produced by 
plastic injection moulding process prior 
to the collaboration with SIMTech.  To 
overcome the limitations, part design 
modification and proper sheet forming 
process were carried out with SIMTech.

SIMTech optimised the opening 
patterns of the strainer and concurrently 
developed a stamping process which is 
acceptable for part functionality and 
durability (Figure 1). Several grades and 
gauges of stainless steel sheets and 
brass were assessed for formability. It 
was determined that SS304 and SS316L 
with 1.0mm thickness have sufficient 
formability to form the strainer. Through 
process design, stamping analyses, 

SME overcomes challenges of  stainless steel use for product  

and forming trials, a stamping process 
sequence and optimised initial blank 
designs were developed. The process 
development was carried out for part 
prototypes of 3 designs. These were 
developed, produced and delivered to 
Dot Design for further evaluation, and  
for production (Figure 2). 

Overall, Dot Design benefited from 
the collaboration. Part formability 
is increased. The stamping process 
sequence design and development 
for the stainless steel product were 
verified, validated through simulations 
and forming trials. The product 
improvement from plastic to durable 
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Implemented Smart Manufacturing Operations Management System and Overall Equipment 
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COOL TECHNOLOGY

Heat and moisture loss from equipment 
causes high temperature and humidity 
in the work environment. Currently, 
it is inefficient to capture the heat 
and moisture flowing into the work 
environment after diffusion from the 
heat source. It is also inefficient to 
deliver cool/conditioned air to the 
work environment due to diffusion 
of the cool air from the source. These 
natural processes cause high energy 
consumption in the air conditioning 
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Building 3D objects layer-by-layer, commonly known as 3D Additive Manufacturing, is one of the most sought after manufacturing 
technologies today for high value-add engineering applications. 

SIMTech offers 3D Additive Manufacturing (AM) course to provide a holistic understanding of its concept and fundamentals. 
Participants will be taught by SIMTech trainers based on practical additive manufacturing-related research and development 
projects with industry.
 
In five modules, the highly practical and intensive course with hands-on lab sessions with various AM systems covers:

3D ADDITIVE MANUFACTURING COURSE FOR INDUSTRY 
Graduate Diploma course fills skills gap of manufacturing industry using Learn-Practise-Implement model 

allow high speed manufacturing. These parts industrial 
applications and relevant post-processing will also be 
shared through industrial case studies.

• Polymer-based Additive Manufacturing Processes 
for Flexible Mass Customisation – introduces the 
fundamental concept and knowledge of polymer-based 
AM processes to address high-mix low-volume production 
for applications. Participants will acquire knowledge and 
skills on material and polymer AM selection to fulfil specific 
functional requirements. Polymer-based AM processes 
like stereolithography, selective laser sintering, fused 
deposition modelling, polymer jetting and other upcoming 
polymer AM processes will be shared. The module includes 
industrial case studies and practical lab sessions.

• Plan and Manage Project for Implementation – covers 
application of methods for planning, executing and 
managing projects for developing technology, products 
and processes. 

The fourth module on “Polymer-based Additive Manufacturing 
Processes for Flexible Mass Customisation” started on 2 July 2019 
and the second course batch will start in September 2019. 

For enrolment details and course fees, please visit https://
www.a-star.edu.sg/kto/Courses/Graduate-Diplomas

Funding is available for Singaporeans and Permanent Residents 
to cover up to 95 per cent of the course fee. For details, please 
contact KTO-enquiry@SIMTech.a-star.edu.sg

SKILLS MATTERS

For more information, please contact:
Dr Sharon Nai at mlnai@SIMTech.a-star.edu.sg

The course is relevant for PMETs in the 
aerospace, biomedical, medical technology, 
electronics, precision engineering, automotive 
and general manufacturing industry 

• Smart Additive Manufacturing System – provides an 
overview of 3D AM, and the advantages of 3D AM to 
manufacture complex and customised functional parts.  
Participants will appreciate 3D AM technology uniqueness, 
the importance of digital manufacturing and the 
understanding of necessary design requirements for AM. 
Knowledge to integrate AM and implement procedures 
and operations according to Workplace Safety and Health 
standards and  requirements will be acquired.

• Powder-bed Additive Manufacturing Processes for Complex 
Functional Metallic Components – covers metal powder 
fabrication as feedstock for powder-bed 3D AM systems 
and the powder characteristics critical for AM processing. 
Key powder-bed metal AM processes like Selective Laser 
Melting (SLM), Electron Beam Melting (EBM) and metal 
Binder Jetting (BJ) technologies, to manufacture complex 
functional metallic parts will also be addressed. These 
industrial applications and relevant post-processing will 
also be shared through industrial case studies.

• 
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The event, focusing on Smart Wearable Product innovation Collaborative Industry Project (CIP), attracted 79 participants 
from companies and trade associations. A new CIP on Smart Wearable Tech Product Innovation for wellness monitoring and 
productivity improvement (Phase 2), supported by various government grants, starts in July 2019. Wearable Tech offers big 
business opportunities. To seize this, the seminar provided the overview of all the wearable technologies and topics covered 
under the 8-month CIP programme and platform for development. An array of wearable products was also showcased at the 
event.

With its theme, PE COI: Beyond 10 Years Supporting the PE Industry – on Internationalisation”, the event organised 
in collaboration with the Singapore Precision Engineering and Technology Association (SPETA) attracted 115 attendees 
from companies and trade associations such as Association of Electronic Industries in Singapore (AEIS) and SME Centre at 
Singapore Chinese Chamber of Commerce and Industry (SCCCI).

The conference helps PE companies understand the needs and challenges when undertaking international business 
operations. To gain competitive advantage over today’s strong business competitors and to internationalise, companies 
need to innovate for product and service differentiation.

The conference, divided into four sessions, is aligned to topics specific to a PE ITM (Industry Transformation Map) pillar – 
Innovation, Productivity, Jobs and Skills, and Internationalisation.  Mr Kenichi Inoue, General Manager of Global Research & 
Innovative Technology Center (GRIT), Hitachi Metals shared the full scope of the advanced metal powder opportunities and 
the manufacturing technologies for application in a wide variety of industries. SPETA presented awards and appreciation 
letters to companies in recognition of their effort and commitment in supporting the PE ITM roadmap. 

An exhibition participated by companies and SIMTech showcased the products, services and technologies to the industry. 
Conference attendees also benefited from the networking and sharing of companies’ experiences in their PE ITM journeys.

PAST EVENTS

A number of events were organised in 2019 to engage the industry and forge partnerships

Exhibition & Seminar on Smart Wearable Innovation and Eco-system Development for 
wellness monitoring & productivity improvement, 2 May

PE COI Annual Conference 2019, 8 May
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UPCOMING ACTIVITIES

WSQ OMNI Programme
8 July 2019 | 8.30am - 12.30pm | Fusionopolis 2

PE WSQ Improve Manufacturing Productivity through 
Energy Usage Pattern Monitoring and Analysis
2 September 2019 | 6.30pm - 9.30pm |  
Institution of Engineers Singapore

PE WSQ Graduate Diploma in Advanced Welding 
Technologies
Module 1: Evaluate Advanced Metal Welding Processes
3 September 2019 | 6.30pm - 9.30pm | Fusionopolis 2

WSQ OMNI Programme
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