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A novel design methodology for Environmental, Social, and Cl|n|cal
Sustainable Medical Devices

Goals of the research

Our aim is to develop a quantification methodology and tool to holistically incorporate
sustainability (i.e., environmental, social, clinical, and economic sustainability) in the design
process of medical devices (MDs).

Context

Medical Devices have a big environmental and social impact (through embodied GHG

emissions, or incorporated discriminatory biases), negatively impacting human health [1] and

creating a self-reinforcing feedback loop. Biomedical designers have a significant influence and
responsibility on this given that 80% of a MD’s footprint is locked in during the design phase

[2]. However, integrating sustainability into MD design is not yet standard practice [3]. In this,

there are two major obstacles to consider:

1. Incorporating sustainability into product design can be intricate, especially during the
initial stages of the design process where the uncertainty surrounding design decisions is
the highest [4]. Yet, most sustainable design tools do not focus on this alignment of
knowledge and complexity [5].

2. Striking a balance between sustainability (e.g. reusability) and clinical requirements (e.g.
infection transmission risk) is essential [6], and illustrates the multi-dimensionality of
trade-offs in the MD design process.

Our research aims to bridge the gap between design for sustainability (D4S), medical device

design, and their associated methodologies and tools. We aspire to enhance multi-criteria

decision-making for holistic sustainability in MD development, by acknowledging the
complexity and uncertainty of the early design stages. The proposed quantification
methodology and tool will facilitate:
e The identification and balancing of trade-offs between the different dimensions of
sustainability (environmental, social, clinical, economic) related to MD design.
e The quantification of these impact categories throughout the design process dealing
with the uncertainty in the early design phases.

Through this approach, we seek to advance sustainable practices in medical device design,

ultimately leading to more responsible and effective healthcare solutions.
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Proposed Approach

1. Create overview of Multi-Criteria aspects
of design for sustainability (D4S) in general
product development

‘ What is already
applied/what is gap?
‘ . ‘ Environmental

. Social
@ cinical

3. Mapping of the MD design process
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4. Creation of the methodology and tool quantifying Environmental, Social, and Clinical Sustainability
throughout the MD design process

Phase O: D:}.‘ﬁ;fol‘ - Phase 2: Phase 3: Phase 4: Phase 5:

Request Planning Design Verification Validation Marketing

References

[1] M. Romanello et al., ‘The 2024 report of the Lancet Countdown on health and climate change: facing record-breaking threats
from delayed action’, The Lancet, Oct. 2024, doi: 10.1016/50140-6736(24)01822-1.

[2] European Commission, ‘Sustainable Product Policy’. Accessed: Nov. 22, 2022. [Online]. Available: https://joint-research-

centre.ec.europa.eu/scientific-activities-z/sustainable-product-
policy_en#:~:text=1t%20is%20estimated%20that%20over,throughout%20their%20entire%20life%20cycle

[3] J. Faludi et al., ‘A research roadmap for sustainable design methods and tools’, Sustainability (Switzerland), vol. 12, no. 19, Oct.
2020, doi: 10.3390/su12198174.
[4] M. G. Fernandez, D. W. Rosen, J. K. Allen, and F. Mistree, ‘On a decision support framework for distributed collaborative design

and manufacture’, in 9th AIAA/ISSMO Symposium on Multidisciplinary Analysis and Optimization, American Institute of
Aeronautics and Astronautics Inc., 2002. doi: 10.2514/6.2002-5496.

[5] E. A. Dekoninck, L. Domingo, J. A. O’Hare, D. C. A. Pigosso, T. Reyes, and N. Troussier, ‘Defining the challenges for ecodesign
implementation in companies: Development and consolidation of a framework’, J Clean Prod, vol. 135, pp. 410-425, Nov. 2016,
doi: 10.1016/j.jclepro.2016.06.045.

[6] A.J. Macneill et al., ‘Transforming the medical device industry: Road map to a circular economy’, Health Aff, vol. 39, no. 12, pp.
2088-2097, Dec. 2020, doi: 10.1377/hlthaff.2020.01118.

N

T \/

UNIVERSITEIT GENT 1
CAMPUS KORTRUK

design-nexus



