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A. [bookmark: _Toc136164682]Synopsis
This SME based in Welshpool is a well-established manufacturer who specialises in the production of electronic breathalyser systems.
The aim of this project is to design and create a handheld viral breathalyser that will detect organic compounds found in viral infections. The incumbent method, the polymerase chain reaction (PCR) test has very high specificity and sensitivity, but false-positive results occur every so often due to swab contamination. There is a need/trend for a personal non-invasive test that offers immediate readings to the user.   The technology and science required to make this product a success has been tested in a laboratory setting and necessary accreditation has been successfully attained.  
The desired outcome of this project is to create a product that can be mass produced and distributed globally.  
Whether developing projects, products and services, they all share a common task in the early phases of their endeavours. They assemble information on project requirements and considerations and write a design brief (DB) to navigate the project. Although the DB may vary in format and content, the leading objective of this DB is to summarise the design demand (Bertão et al, p188, 2023).  Despite its various names, this brief will fundamentally provide a description of the scope of the project; it is a document that will provide the calendar of the project, the quality of the resulting product, and will help to control the project and subsequent decisions (Phillips, 2004).
This DB will act as a roadmap that depicts several salient aspects of the design architecture to be considered and thus, will guide stakeholders on requirements and considerations of the delivery of the viral detector. This DB is a strategic tool, a document combining a logical business plan and a creative design strategy providing considerations to all stakeholders involved (Bertão et al, p191, 2018). 
Project deliverables:
· Handheld VOC breathalyser.
· Affordable device – No more than £60.
· Fast accurate results (<30 seconds).
· Product compliant in both personal and clinical environments.
· Produce 3 million units per year after first year of inception.
The market potential for this VOC detecting breathalyser is as follows:
· Non-healthcare settings - Schools, workplaces, universities, weddings, funerals, sports events and religious events.
· Travel – Airports, cruise ships.
· Mass gatherings, especially with at risk individuals, aiming to reduce risk and stress of those more vulnerable.
· Clinical settings – Hospitals, GP surgeries, Dentist, Opticians.
· All essential workers – List can be found at GOV.UK (2021).
Key regions with largest market share and potential:
· Largest market share is America, mainly attributed to the highly developed economy and high product adoption rates. Market size is expected to show lucrative growth due to a rise in short and easy product approval procedures.
· Greatest potential and growth is in Asia-Pacific (APAC). Plenty of untapped markets in APAC as breathalysers mainly utilised in law enforcement and hospital settings (Grand View Research, 2023). 
Key benefits to customer are:
· Reusable device
· Portable and compact device 
· Quick and convenient results 
· Bluetooth/mobile app compatibility – integration capabilities
· Non-invasive method of testing
The project will utilise a cross-functional approach reducing communication barriers and encouraging multiple inputs (Trott, p505,2017). The NPD manager will act as project controller and key resources/departments required for input as a minimum are:
· Marketing, design, manufacturing, finance, safety, legal, NPD, engineering, procurement, supply chain, quality, human resources and logistics will all be required to provide input for a collaborative approach.
· A key partnership with local university will be utilised to bring this project to market sharing knowledge and expertise. 
As this is a controlled document the project owners will be the New Product Design Manager, Chief Executive Officer, and Financial Officer.  All iterations are to be documented/recorded and changes to be communicated to all involved and affected.  This will ensure control of the project and ensure things are effectively communicated to all parties. Fsali
B. [bookmark: _Toc136164683]Analysis

1. [bookmark: _Toc136164684]Aesthetics 
· This product must be handheld – Ideal dimensions – 6cm width, 9cm length and 3cm depth – As compact as reasonably practicable.
· Colour to be neutral and be in conformity with the current product portfolio. This will reduce any political/social setbacks.
· Product to have a clear LCD screen with minimal buttons on the front, for ease of use and simplicity.  
· Touch – Soft to touch and fully encased smooth surfaces, with buttons inside casing to allow ease of cleaning.
· Mouthpiece – To be positioned on the side, which confirms with other products. Additionally, side blow piece will help with ergonomics.
· Product to have company logo/module name on front of device, conforming with other products.
· Liaise with design team.
Example of potential product to be used as design stimuli (Lion Laboratories, 2023):
[image: ]
2. [bookmark: _Toc136164685]Accessories 
· Hand strap required for ease of use and storage. Liaise with design team.
· Silicone case – for protection.  
· Larger outer case with capacity to store potential consumables.
· Charger cable if rechargeable battery used.
3. [bookmark: _Toc136164686]Battery
· Determine cost implications on final unit price between rechargeable and non-rechargeable battery?
· Consider how this could be marketed, as the cost of a rechargeable battery over the lifecycle of the product maybe cheaper than buying disposable batteries and is certainly better for the environment (Parsons, 2007).
· What are the minimum standards of battery performance (time)? Liaise with engineering and marketing. 
· Is a rechargeable battery important to the customer or even necessary depending on cost? Market research required.
· Need to understand the power usage of the product when in use, which will help with decision making when considering type of battery to be used.
· Compatible charger, if rechargeable battery to be used, to reduce environmental impact reducing need to provide plug and only a cable. C Type chargers to be predominant charger in EU (EU, 2022)
· Liaise with supply chain for costs.
4. [bookmark: _Toc136164687]Budget & Finance
· What is a reasonable and realistic budget for a project this size? Finance and Leadership need to determine budget.
· Consider public funding, see examples:
· Life Sciences Innovative Manufacturing Fund (Department for Business, Energy & Industrial Strategy, 2022).
· Smart Innovation fund – Wales (Wales Government, 2023).
5. [bookmark: _Toc136164688]Branding
· Consistent with current portfolio and business strategy.
· Ensure logo is on product promoting brand awareness. 
· Conform with:
· Website.
· Current packaging of existing products. 
· Previous marketing campaigns.
· Liaise with marketing/IT and design team.
6. [bookmark: _Toc136164689]Company Constraints 
· Skills/workforce
· We have extensive knowledge in breathalyser technology specifically around Alcohol detection.  However, do we need to acquire knowledge externally?
· Potentially poach competitor staff.
· Consider links with local universities with potential expertise.
· Training implications to the workforce? 
· Consider agency staff for first year to reduce long term risk associated with additional staffing costs.
· Financing 
· New staff.
· New capital equipment for expansion.
· Lending ability if required – loans etc.
· External investment – success of product could significantly impact share price. 
· Marketing campaign.
· Supply Chain 
· Build relationships with potentially new suppliers of individual materials/parts.
· Number of suppliers – potentially increases risk due to increase in number of suppliers.
· New methods of purchasing of materials/parts. Unknown supplier relationships increase risk factor. 
· Foreign 
· Lack of agents/distributor channels in potentially new markets and locations.
· Manufacturing facility in UK only.
· Location/facilities 
· Are we well positioned to export 750k-3 million units a year?
· Given quantities what is the most cost effective method of transportation overseas? Sea or air? Liaise with logistics to formulate the most appropriate plan for distribution methods/channels.
· Floor space required by potentially new manufacturing equipment.
· Storage/warehouse capacity.
· Capacity of current manufacturing.
7. [bookmark: _Toc136164690]Competition
A few of major competitors from initial market research:
· InspectIR – Granted FDA approval Covid 19 breathalyzer (InspectIR, 2022). Portable device but not handheld and appears to be an expensive, high tech and sophisticated device.
· SpiroNose – (Healthcare-In-Europe, 2021) - Began a collaboration with the Leiden University Medical Center and Franciscus Gasthuis & Vlietland. The results of the first phase of that study in hospitals were very positive. Offers immediate response and isn’t a handheld device.
· Aenose – The eNose Company (eNose, 2023).
· Rutgers University (Rutgers, 2021) have developed a covid 19 breathalyser. 
· IMEC – recently produced covid19 breathalyser – Looks to be expensive and not portable.  However, the technology has been developed. (IMEC, 2021)
8. [bookmark: _Toc136164691]Customer’s
· Personal use in both clinical and non-clinical settings.  This is aligned with the company’s strategy.  
· Target customers include:
· Non-healthcare settings – However, marketing will be focussed on mass gathered events for maximum impact.
· Travel – All types. Focus on aeroplanes due to volume of travel and use of ventilation systems on aeroplanes which increases risk of transmission. 
· Family gatherings especially with at risk individuals aiming to reduce risk and stress of those more vulnerable.
· Clinical settings – All types.
· All essential workers – refers to anybody who cannot work from home.
· Have we considered the age range of user? If intended for use with children, safety considerations need to be considered, especially if protective casings/consumable parts are to be used that could be swallowed and IFUs need to be understood. Liaise with safety and legal.
· Market research needs to be conducted to understand customers’ needs. Liaise with marketing.
· Target customer profile (Piercy, 2009): 
· All Adults of all ages.
· Working to upper socio economic classes – affordable. 
· UK, Europe, Asia and North America target markets (Mordor Intelligence, 2023).
· All essential workers – classed as anybody who is incapable of working from home.
9. [bookmark: _Toc136164692]Circular Economy/Recycling
· Can this product be recycled once obsolete? 
· What is the environmental impact of producing this product in terms of recyclability and manufacturing processes as well as supplying of materials.
· Has a lifecycle assessment been conducted to help reduce the environmental impact of the product? 
· Have recycled materials been considered to reduce the impact on valuable and scare resources required to produce product? Liaise with supply chain.
10. [bookmark: _Toc136164693] Disposal 
· Recycle/reuse as many materials/parts as possible?
· What parts can be recycled? 
· What is the environmental impact if not recycled? 
· Clear and easily understood instructions required for disposal.
· Clear labelling on how to dispose responsibly on packaging.
· Consider the financial and environmental impacts of rechargeable versus non-rechargeable batteries when recycling? 
· Could the products be potentially returned free of charge when they are finished? To be reprocessed to increase circularity of product, reducing costs associated with sourcing new materials.
· Cost evaluation required to understand cost to reprocess materials.
· Could we accept returned products and reprocess certain materials? Or is it not viable given business capabilities/restraints? Consult manufacturing. 
· Requirements when disposing of unsterile consumables? Infection control? Liaise with safety and legal.
11. [bookmark: _Toc136164694] Environment 
· To liaise with Quality to determine the parameters of the environment to be used in.  Outcomes of performance of testing and reliability metrics to dictate where product is to be utilised.  Cross reference with testing section.  
12. [bookmark: _Toc136164695] Ergonomics 
· Single hand use required. This will reduce the impact on those with physical disabilities and improve ease of use. 
· A foldable mouthpiece to blow into allowing for easy storage and comfort when not in use.
· Mouthpiece to be positioned on the side for ease of use when holding device, not requiring the wrist to flex as much if mouthpiece was on front or back.
· Sound notifications:
· Sound notification required. Determine how loud? Do we have the capability to programme in the ability to turn off sound notifications or adjust volume if required?
· Consideration needs to be given for independent blind customers, for ease of use and accessibility.
· Liaise with engineering.
13. [bookmark: _Toc136164696] Hygiene 
· Hygiene safety is to be considered especially given the intended use of the product is to detect VOCs in the breath.
· Viral infections are highly contagious and are known to be transmitted from other people (through coughing, sneezing or close contact), from surfaces or objects that someone with a virus has touched (like countertops, doorknobs or phones) (Cleveland Clinic, 2022). 
· If this product is not used in isolation, how best do we protect users from potentially spreading viruses? Liaise with safety and legal.
· If there is potential for this device to be shared amongst multiple people? 
· Do we provide disposable mouthpieces? 
· As part of the instructions for use, discourage the use of sharing. 
· After each use, does the product require cleaning? Depending on chosen methods stated above. Liaise with safety. 
· A filter required – Such as a HEPA filter.
· Reducing the concerns/risk of cross contamination.
· To reduce safety/hygiene concerns when disposing of unit.
· Ensuring readings are accurate and mechanical integrity not compromised by blockages.
· Non-return valve to be utilised reducing risk of spreading infection.
· Consider use of internal fuel cell to kill viral pathogens post cycle. Liaise with supply chain.
14. [bookmark: _Toc136164697] Intellectual Property
· How long does the patent need to be in place? 5 years or 20 years. Conduct market and cost review at 5 years.
· What is the cost involved to offer protection? 
· If the cost is high, is it necessary to have this patent? As this only offers limited defensibility especially given the high costs and time investments involved in prosecuting (Brem et al, p1286, 2017).
· Does the patent need to involve some agreement with the university helping develop the breathalyser? According to Brem et al (2017) companies need to consider adequate protection before engaging with external actors to prevent unwanted knowledge spill overs and disputes. 
· As there’s lots of different form of protection and not all protection is equal a base level of knowledge should be attainted to ensure intellectual property is protected and therefore, competitive advantage (Luchs et al, 2015).
· Legal need to be consulted to understand and provide information on the implications of collaborative design efforts and protection going forward for both parties.
· Consider licencing agreement to protect both parties (Trott, p280,2017)
15. [bookmark: _Toc136164698] Legal
· Involve legal before initiating project to get advice and input on legal requirements.
· Management of external suppliers and adhering to company policy is essential and needs to be managed, reducing any liability issues. 
· Scan of supplier’s credentials required.
· Scan of current patents/trademarks and other forms of protection is required, ensuring no lawsuits follow launch of product.
· Legal requirements of potential mobile application use and data protection requirements.
16. [bookmark: _Toc136164699] Logistics
· Utilise current distribution/logistic methods of current product portfolio.  
· Determine if current provider/method can deliver on proposed volumes.
· If not, alternate methods need to be escalated.
17. [bookmark: _Toc136164700]Manufacturing Facilities & Capacity
· Currently well positioned given the current technological/manufacturing capabilities.
· Assembly lines, quality testing facilities and packaging are all capabilities of current facility.
· Do we have the equipment to manufacture this product in house?
· If not, lead times on machinery to be estimated to provide feedback against proposed timescales. 
· If so, do we have the required capacity to cater for proposed quantities?
· Liaise with manufacturing/engineering.
· Given the technological readiness of the current business and the successful prototype and laboratory tests, adoption should be much quicker and more reliable (Ulrich and Eppinger, p66, 2012).

18. [bookmark: _Toc136164701] Marketing/Research
· Marketing material to comply with regional legislation.
· Liaise with legal.
· Market research required to understand customers identifying lead user profiles and customer needs. The research needs to identify what the product has to do? Not how it could be implemented (Ulrich and Eppinger, p88, 2012).
· Once market research compiled formulate a marketing plan for product launch.
· Promotional activities and launch material need to be planned to enable a coherent and seamless launch of product (Ulrich and Eppinger, 2012). 
· Marketing material to be consistent with current branding.
· Conduct applied research activities to overcoming any technical problems associated with developing this product. It may also involve various exploratory studies (Trott, 2017). Liaise with engineering and University.
· Social media campaign should be utilised as a minimum given reduced costs and the widespread impact.  Additionally, aim to get some sort of influential endorsement to increase the virality of the campaign (Li et al, 2021).
· Campaigns and marketing material to be in accordance needs to be socially and culturally adapted to meet the need of the targeted market segment. Liaise with Marketing.

19. [bookmark: _Toc136164702] Maintenance & Repair
· Will the product require regular calibration ensuring accuracy of results?
· If so, how will calibration be conducted?
· How often to be recalibrated?
· The device will require the ability to reset/reboot as a minimum maintenance method.
· Consideration needs to be given to determine best way to potentially update viral profiles if mutations are experienced? Liaise with viral knowledge experts/technologists/University.
· Maintenance technician/team required to troubleshoot and maintain returned/faulty equipment.
· Inhouse technical expertise to be utilised. Additional personnel may be required. Liaise with engineering and human resources.
20. [bookmark: _Toc136164703] Packaging
· Language needs to be in congruence with country being supplied.  
· Materials of packaging should be recyclable and limit use of single use plastics. 
· QR code on packaging offering Instructions for use and user manual for further product information.
· No misleading packaging language and in conformity with current product offerings in terms of appearance and design. 
· Consider type of protective wrapping to protect packaging that will have the least environmental impact? 
· Consider material such as Polyethylene. Most polyethylene resin plastics are readily recyclable if the material is clean and dry (Plastic Film Recycling, 2023). Liaise with supply chain.
· Social media platforms clearly visible. 
· To comply with regulations regarding labelling and packaging requirements – i.e., UKCA/CE/CA. liaise with legal and quality.
21. [bookmark: _Toc136164704] Performance
· Response time of less than 30 seconds once sample is received. 
· Output – more than 60 per hour minimum – less than 60 seconds for results required as maximum threshold. 
· How accurate does the breathalyser need to be in detecting volatile organic compounds? Minimum standards required:
· Refer to MHRA (2021) guidelines – target 80-100% accuracy.
· Consider impact of surrounding gases on the performance of the breathalyser? Liaise with Quality.
· Will eating, smoking, drinking and taking drugs/medication impact on test accuracy? Liaise with Quality + knowledge expert.
· Results to be clear and simple. A positive or negative result resulting in clear understanding of test results. Displayed in analogue or a green or red light. Green or red light may reduce need for lcd screen, thereby reducing cost per unit. Liaise with marketing, design team and supply chain.
22. [bookmark: _Toc136164705]Product Materials/Parts/Functions
· A plastic casing/body to be used – check for plastics with the least carbon impact and offer the ability to recycle. Liaise with design team.
· Consider a bio-based plastic such as PA, PE, PET, which has been shown to reduce carbon footprint compared to fossil-based plastics (Zheng & Suh, 2019).
· Review cost implications of using bio-based materials.
· Injected moulded parts – mechanical element of breath sample capture system to be made from injected moulded parts.
· Supply chain to price sourcing of parts separately and the cost to assemble unit in house.
· Comparison then to be made with externally sourced unit supplied as a completely assembled unit.
· Consideration needs to be given to manufacturing capability, staff skill sets, volume capacity considerations and if further capital investments are required.
· Electrical Circuit Board - To be manufactured, tested and supplied in one complete, fully assembled unit.
· Review and conduct a cost analysis of electrical components required. 
· Testing parameters to be compliant with testing standards in chosen geographies to be distributed.
· Liaise with supply chain and quality.
· Consider a wireless/Bluetooth unit that links with smartphone.
· Potentially requiring less components and operating power, ultimately reducing product cost.
· Consider a ESP32 unit which costs around £8 (Cool Components, 2023) for example.
· No internal memory required if Bluetooth used further reducing cost. 
23. [bookmark: _Toc136164706] Politics 
· Given the current business operations, political implications such as environmental, safety and human rights standards should not have a significant impact as the standards/infrastructure is already in place (Trott, p53, 2017).  
· Initiate/develop relationships with political figures in healthcare and technology departments to ensure political buy in is achieved. This can have significant impact on the success and adoption of product globally, if political support is attained – Liaise with leadership + legal. 
24. [bookmark: _Toc136164707] Pricing Strategy
· Product needs to be manufactured as an affordable, reusable product and potentially geographically sensitive pricing to be utilised.
· Market research needs to be conducted to understand and gauge acceptable pricing.
· Need to determine what pricing strategy to be used, whether it be:
· Value-based pricing.
· Marginal-cost pricing.
· Penetration pricing, especially if introducing into new markets (Marsh, 2012). 
25. [bookmark: _Toc136164708] Product Documentation/Handbook
· Instruction for use (IFU) documentation needs to be provided.  Provided digitally reducing environmental impact and reducing costs.
· Consider using QR code on the packaging. This will reduce confusion when looking for IFU’s.
· IFU’s will include all relevant information. Existing documentation of current product lines can be utilised as a template.  Typical subjects to cover: storage, safety, care and basic maintenance, disposal, set up instructions, basic operating instructions. Liaise with manufacturing, legal, design team and safety.
26. [bookmark: _Toc136164709] Product Lifespan
· Minimum 5 years should be considered acceptable. What is the expected life span of products in existing portfolio? Use this as a benchmark.
· How many uses before performance deteriorates? To be cross referenced with quality. 
· Consideration needs to be given to the type of battery used and how this may affect product lifespan (rechargeable battery).
27. [bookmark: _Toc136164710] Prototype 
· Prototype to be fully tested before ramping up of production.  
· To be tested both internally and externally with customers in their environment.  Goal of the prototype testing is to answer questions about performance and reliability to identify necessary engineering changes for the final product (Ulrich and Eppinger, p15, 2012).

28. [bookmark: _Toc136164711] Regulations 
Key regulatory bodies to consider:
· North America
· FDA 
· Europe
· CE
· UK
· UKCA
· Asia Pacific (APAC)
· Medical device regulations vary across the APAC region, and we need to carefully consider the APAC regulatory strategies early on when developing this product (Premier Research, 2019).
29. [bookmark: _Toc136164712] Quality/Testing 
· Testing to be conducted.
· Ranges/environments to be tested as minimum include (With ranges provided):
· Humidity – 10% - 95%.
· Dust – Ingress Protection (IP)rating 4 (IEC, 2023).
· Moisture/Water – IP 4.
· Pressure – Atmospheric.
· Temperature - -5 – 40 degrees.
· Shock resistant testing required – EN 62262:1995.
· Consider third party testing to reduce any risk of bias when making claims about the product’s accuracy/performance?
· Cost review of outsourcing testing required.
· Technical failure rate = <1% ideally, <5% maximum. To be monitored through post market surveillance (MHRA, 2021).
· Parameters to be determined by engineering.
· Electromagnetic Interference and Compatibility testing - Electromagnetic immunity is an essential requirement for medical devices. MDD clearly states that "devices must be designed and manufactured in such a way as to remove or minimize as far as is possible risks connected with reasonably foreseeable environmental conditions, such as magnetic fields, external electrical influences, electrostatic discharge, pressure, temperature or variations in pressure and acceleration; the risks of reciprocal interference with other devices normally used in the investigations” (Censi et al, 2012).
· Battery performance testing required on chosen battery type.
30. [bookmark: _Toc136164713] Quantity 
· Target quantities:
· 750k units to be produced in first year.
· 3 million units to be produced in following year.
31. [bookmark: _Toc136164714] Safety
· Is this product safe for children? Consider safety instructions that make this a supervised activity for children under the age of 12.
· Minimum testing standards can be found at MHRA (MHRA, 2021).
· Stringent testing required ensuring product is safe to use. Refer to standards, quality and regulations.
32. [bookmark: _Toc136164715] Social Implications
· Reduced spread of infection.
· Less impact to life, early detection reducing risk of spreading viral infections.
· Increase confidence when going out into public, especially after covid-19 pandemic.
· To understand the social impact, conduct primary research, which may include ethnographic studies, user interviews and focus groups (Cooper et al, 2014).
· This product must symbolise quality and be viewed as a health essential and promote responsible living, protecting those that are at high risk. Liaise with marketing.
33. [bookmark: _Toc136164716] Standards
Comply with the following standards were financially practicable:
· ISO 13485:2016 (ISO, 2016) – Quality management specifically for medical devices.
· ISO-9001 – Quality management standards, as used by lots of competitor businesses and can be viewed as a prerequisite (ISO, 2023).
· BS EN 62304:2006+A1:2015 – Medical device software standards (MHRA, 2021).
· ISO 5725-1:1994 – Accuracy (trueness and precision) of measurement methods and results. Recommended by MHRA (2021).
· Liaise with finance, legal and quality.
34. [bookmark: _Toc136164717] Storage 
· Determine how long this product should be stored on the shelf before being sold?
· If rechargeable battery is used, how long can the battery be sat unused before deteriorating – Determine minimum standard before product becomes unusable or has a depleted battery performance. Liaise with quality and supply chain.
· Is there a space saving storage method that can be utilised reducing warehouse floor space required?
· How will this product be stored in transit?
· Is it to be stacked? If so, how high? Is there a weight limit that could be exceeded by stacking too high compromising the packaging?
· How best to store without damaging packing? 
· Protection from ingress of water required. Lid over top of entire packaging or complete wrapping/bubble wrap. Liaise with supply chain and logistics.
· Storage conditions – Dry, cool, non humid/damp environment reducing risk of condensation, corrosion due to rust and mould caused by damp and high temperatures affecting internal components affecting performance (Centron Self Storage, 2020). 
· Storage temp range - -40 -70 degrees.
35. [bookmark: _Toc136164718] Timescale 
· Consider outsourcing the manufacturing if we do not have the capacity right now?
· First product to be brought to market within 12 months of project initiation. This will maximise revenue and reduce the impact on future projects the company may initiate releasing resources. Key milestones to be managed by NPD manger and escalate via agreed method.
36. [bookmark: _Toc136164719] Warranty
· To conform with current product portfolio - 1 year warranty minimum.
· Parts and labour to be included. 
37. [bookmark: _Toc136164720] Weight
· No more than 200 grams (including batteries).
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