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Introduction: Solving complex design challenges benefit from cross-disciplinary 
approaches that examine multiple facets of the use scenario. Our research examined 
how we might disinfect hand held tools used healthcare settings to stop the spread of 
infectious pathogens (Corrin et al., 2016; O’Flaherty & Fenelon, 2015), employing 
multiple methods within a Human-Centred Design (HCD) (Norman 2013) framework, to 
develop comprehensive design criteria for a disinfection device for healthcare 
professionals working in austere environments as well as urban hospitals. 

 
Methods: A qualitative approach utilized precedent analysis (PA) (Eilouti, 2009), 

immersive semi-structured interviews (Wilson, 2013), archetype development (Martin & 
Hanington, 2021), and a design sprint (Knapp, 2016). Precedent Analysis (PA) enables 
access to design knowledge embedded within objects (Oxman, 1994) to identify 
compelling elements that can be partially or entirely recycled to inform new design 
development (Eilouti, 2009). Immersive, semi-structured interviews (that are combined 
with participant’s photographs, diaries, co-design activities etc.) (Wilson 2013) help 
define user’s experiences, behaviours, needs, and goals. User archetypes synthesize 
qualitative data captured during the “understand” phase of HCD research (Yale 
University, n.d.; Hanington & Martin, 2019; Vaillancourt et al., 2014) allowing designers 
to consolidate user types, establish focus, and guide product development teams 
(McBee-Black, 2022) in activities such as design sprints. Design sprints are highly 
collaborative, creative workshops (Knapp, 2016) that bring together users, field experts 
and stakeholders to co-design a range of rapid, low fidelity prototypes to conceptualize 
possible solutions to the design problem.   

 
Results: A Google search (using a variety of key search terms including 

“portable sterilizer”; “portable sterilizer bag”; “nurses’ bags”; “solar power disinfection 
bags”; “portable medical kit”; “dry bag”; “roll top bag”; “camera bag”) revealed 21 
relevant precedents. Information was summarized from websites, each precedent’s key 
features were charted, including size, price, materials (fibre content), battery life and 
power source. Eight of the most intriguing samples were purchased for detailed 
analysis. Overarching design criteria were synthesized from the PA data. Following this, 
ten in-depth semi-structured interviews were conducted with healthcare professionals 
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who had experience providing humanitarian aid, doing mission trips, were deployed by 
the military, and working in remote clinics with fly-in access. Interviews were audio 
recorded, transcribed and coded. Thematic analysis of the interviews revealed three 
user archetypes (the frontier healer, field specialist and urban steward), data were 
synthesized into five categories, including: needs, goals, pain points, responsibilities 
and work environment. The archetypes were then utilized to inform a design sprint 
consisting of generative activities and rapid prototyping. Participants were engaged in 
processes of convergence and divergence critical to a design thinking approach 
(Norman, 2013). Design concepts were grouped using the NOW-WOW-HOW matrix, a 
HCD method used to evaluate ideas based on innovation and ease of implementation 
(Hanington & Martin, 2019; Lewrick et al., 2020). Ideas in the WOW section (original 
and feasible) were voted upon, and one idea per team was selected for rapid 
prototyping. The three resulting prototypes from the design sprint were presented to a 
select group of healthcare professionals who had been interviewed at the beginning of 
the project to gather additional user feedback to further augment the list of 
comprehensive design criteria. 

 
Discussion: Each method employed (precedent analysis, interviews, archetype 

development, design sprint and prototype user feedback), provided ideas that 
contributed to synthesizing comprehensive design criteria for the final disinfection 
devices. Design criteria were grouped according to functional, expressive and aesthetic 
categories (Lamb & Kallal, 1992). Regulatory criteria were sorted (Chae & 
Schofield-Tomschin, 2010) and an additional category was added to capture electronic 
requirements. This array of design criteria included functional, aesthetic, regulatory, 
expressive, and electronic elements, to create the FARE2 model. A final assessment of 
the comprehensive list of design criteria was established (‘must have” and ‘nice to have’ 
considerations) to begin the systematic design of disinfection devices for healthcare 
professionals. 

 
Conclusion: Optimal creativity is enhanced when cross-disciplinary teams 

approach problem solving together using participatory methods (Tauke et al., 2015). 
Each of the multiple methods employed in the project nurtured the development of 
comprehensive design criteria. PA helps refine design considerations, facilitating early 
stages of solution generation and is useful to establish design criteria prior to the 
development of initial prototypes. Archetype development from interview data and using 
that information as inspiration in design sprints are novel approaches. Rapid prototypes 
provide a tangible mechanism to gather additional user feedback. The progressive 
phases of inquiry used in this project, combined with the FARE2 model, provide a 
rigorous framework for design, well suited to cultivate comprehensive design criteria 
and aid design development of products, services, and environments in healthcare 
sectors.  
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Figure 1 
Comprehensive Design Criteria: FARE2 Model 
 

 
 
Figure 2 
Precedent analysis, interviews, archetype, and design sprint methods 
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