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Aims 

An interdisciplinary team comprising a design team from Centre for Healthcare 

Innovation (CHI) and clinical leads from National Centre for Infectious Diseases 

(NCID) and Tan Tock Seng Hospital (TTSH) collaborated to develop a low-cost, 

robust and disposable face shield.  

Two face shield designs aim to meet the following design requirements:  

1. Protective fit: Able to shield the face (full coverage) with staff who are using 

different N95 masks, fits different head sizes and secure to use.  

2. Clear visibility and no fogging during use  

3. Disposable APET face shield, easy to wipe down spectacle frame  

4. Ease of donning and doffing. 
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Background 

Personal protective equipment (PPE) are critical to mitigate the risk of infection that 

healthcare workers (HCW) are challenged with. Prolonged use of goggles can cause 

discomfort, pain and facial imprints to the wearers. The lenses of the goggles also 

tend to fog up, reducing visibility for the wearer and even resulting in giddiness at 

times. In response to discomfort, HCWs may be compelled to adjust the googles, 

inadvertently exposing themselves to the risk of contamination with blood, bodily 

fluids and other potentially infectious materials. Hence, the team was presented with 

an opportunity for rapid innovation: to quickly design and develop a face shield for 

HCW. 

Methods 

1. Gathering of design requirements for face shield 

2. Material research 

3. Design Drawing 

4. Agile prototype development with user-testing 

5. Usability testing  

6. Internal use and trial in Screening Centre, NCID Ward, CDC 2 and ED 

7. Final iteration and production.   

 

1. The design of the CHI spectacle face shield has been calibrated to:  

 Allow universal fit for users with different head sizes and with or without 

spectacle.  

 Fit users wearing the 3 different types of N95 masks in use in TTSH (3M 

8210, 3M 1870+ and Halyard) and without compromising the safety and 

protection offered by these 3 types of N95 masks (validated using mask 

fitting techniques).  

 Have a one-piece spectacle frame with a four-point locking mechanism. The 

one-piece design facilitates ease of wipe down with one wipe. The locking 

mechanism offers (i) the stability while users carry out their routine care 
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and (2) secures the disposable shield and yet facilitates easy removal/ 

putting on. 

 The one-piece angular design shield improves visibility by reducing the 

reflection and refraction of light 

Components and Materials 

 The spectacle frame is 3D printed with use of medical grade material 

PA2200 which can be wiped down. 

 The plastic shield is made of APET material to improve visibility and reduce 

refraction and reflection.   

2. The design of the CHI Disposable Angular Face Shield has been calibrated to:  

 Allow universal fit for users with different head sizes and with or 

without spectacle 

 Fit users wearing the 3 different types of N95 masks in use in TTSH (3M 

8210, 3M 1870+ and Halyard) and without compromising the safety and 

protection offered by these 3 types of N95 masks (validated using mask 

fitting techniques). 

 The angular design shield improves visibility by reducing the reflection 

and refraction of light.  

Components and Materials:  

 The plastics frame consists of PP plastic and foam to increase comfort 

and provides universal fit for user when wearing during procedure. 

 The angular plastic shield is made of APET material to improve visibility 

and reduce refraction and reflection. 

Results 

1. The 3D printing technology deployed for the CHI Spectacle Face Shield has a 

shorter manufacturing lead time as compared to injection moulding technique. 

This is useful in producing the needed quantity, should there be a surge in 

demand and mould is not yet available. The separated disposable APET shield 
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helps reduce wastage. The one-piece frame facilitates effortless cleaning and 

disinfecting.  

2. The CHI angular design shield improves visibility by reducing the reflection and 

refraction of light. The plastics frame consists of PP plastic and foam to increase 

comfort and provides universal fit for user when wearing during procedure.   

Lessons Learnt 

The success of the rapid innovation was made possible by a combination of factors. 

First, the team adopted an inter-disciplinary approach with inputs from TTSH and 

NCID clinical team and supported by the design team at CHI Living Lab (CHILL). To 

enable the rapid innovation, the team employed an agile user-centric design process, 

with each sprint of prototype development from conceptualisation to final iteration 

driven by users’ needs and using the right technology. Based on the team’s 

experience with 3D printing technology, there is potential to achieve demand-driven 

manufacturing in the future with less material waste generated, quicker turnaround 

and a possibly more responsive supply chain model to respond to dynamic changes 

in the market. 

Conclusion 

In the COVID-19 pandemic, healthcare workers are having to work very long hours in 

personal protective equipment (PPE) which can become very uncomfortable and 

cumbersome. National Centre for Infectious Disease and Tan Tock Seng joined hands 

to rapidly design an improved face shield. Two types of face shield, one disposable 

and another reusable, both of a comfortable wear, improved visibility and a universal 

fit were designed and tested for use. It’s simple and clean design also makes the 

production fast and affordable.  

Project Category 

Safety, Technology, Care Redesign 
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