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[bookmark: Synopsis]Synopsis
Through a Knowledge Transfer Partnership (KTP) with a local university, we have identified an opportunity to extend the chemical alcohol detector system which is at the heart of our breathalyser products to cover the detection of other organic materials, including those generated in the breath because of various virus infections. The new system has been trialled successfully in the laboratory and the necessary patent applications have been registered.
This Product Design Brief is for all company managers across the organisation – design & engineering, manufacturing, finance, marketing etc. This Brief will outline what is required to bring the Virus Detection product into existence and inform the managers within the business of the various touchpoints where their input or insight will be required.
A Product Design Brief is a ‘functional document which provides ‘designers, marketers, R&D staff, channel partners, and other stakeholders with a snapshot of the external environment (e.g., current industry trends, competing firms and offerings) as well as capturing relevant internal knowledge (e.g., technical or technological specifications, timelines, production objectives, budget, and success for the upcoming product development project’. (Parkman 2018)
If there are any details within the Brief which you require further information on, or any further considerations you feel we need to be taking, please contact the NPD Manager on NPD@welshpoolSME.co.uk or come see us in the NPD Room. 
Elements for consideration
[bookmark: Aesthetics]Aesthetics
There are several factors to consider in terms of the device’s aesthetics – the appearance of the product and its visual impact. 
· Colour of the product. Should there be different colours or one colour? Need to consider colour theory - ‘using colours that work well together and evoke the right emotional response’. (bbc.co.uk, 2023). Also, must remain sensitive to cultural differences regarding colour.
· What colour should the text / icon on the result display be? How is a positive or negative result shown – wording or an icon? As the device may be used in the evenings, does the display need to be illuminated?
· Does the device make a sound when the test is complete? If so, what type of sound?
· How are different language options managed – English, Welsh, bilingual, other languages? 
· The size of the device.
· The materials used for the device. Are different materials and textures used for different sections – grip etc?
Cross Reference
· Branding
· Materials
· Packaging
· Size
[bookmark: Branding]Branding
· Will product name and logo appear on device, and if so, where?
· What is the product USP and how is this communicated? 
· Need to consider how appearance of device, and its packaging, differentiate it from competitors.
· If the device is supported by a website / app, need to ensure there is consistency in terms of branding. 
Cross Reference
· Aesthetics
· Materials
· Packaging
[bookmark: Company]Company Constraints
“Business Constraints are the forces that every organisation must contend with in order to execute its strategy” (Spacey, 2023). Company constraints can be broken down into 5 groups:
· Legal – what are the health and safety rules that must be adhered to regarding the development and use of the product?
· Financial – R&D costs, costs available for product development, cost end-user is willing to pay, competitor product price, increasing materials costs due to Brexit etc.
· Technological – as device may be used by public, how easy is it to use for those less technologically minded? If WIFI / internet connection required, connectivity issues are inconsistent.
· Environmental – This will be covered in the circular economy section of the brief.
· Competitive – This will be covered in the competition section of the brief. 
[bookmark: Competition]Competition 
· Who are the competitors, and what is their product offering?
· The product must easily be differentiated from our competitors.
· Unit price of the competitor product.
· Need to understand the technology used by competitors - is it different, and how does it impact on performance?
· Accuracy of competitor devices.
[bookmark: Customer]Customer
· Customer demographics.
· Customer demand levels.
· Are customers brand loyal for this type of device? 
· What are the customer benefits of using our product?
· Need to consider the customer pain points when using the product, or similar devices.
· Customers will have differing levels of ‘anxiety’ with regards to viruses etc (magnified since the Covid-19 pandemic). Need to understand different anxiety levels and do what we can to reduce them.
· Customer level of disposable income.
· Where do customers ‘sit’ on Innovation Adoption Lifecycle – Innovators, Early Adopters, Early Majority, Late Majority, Laggards?
[bookmark: Circular]
Circular Economy
The move from a linear to a circular economy is ‘gaining momentum and truly hitting the mainstream as a growing number of household-name brands adopt circular methods and develop products with circularity built in’ (Fleming, 2020). 
The Ellen McArthur Foundation have developed the ‘butterfly diagram’ (below), which captures ‘the flow of materials, nutrients, components, and products, whilst adding an element of financial value’ (Ellen McArthur Foundation, 2023). 

[image: A diagram of a factory
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(Figure 1: Ellen McArthur Foundation)
  Key points of consideration regarding the circular economy are:
· The products can be used multiple times.
· If the mouthpiece is to be changed after use, it must be made of a recyclable material so it can easily be recycled.
· Can parts of the technology be repurposed to be including in other devices, as part of other product ranges within our businesses, or be used in the development of other products. The product should not end up in landfill. 
· Any packaging should be fully recyclable. 
Cross Reference
· Environment
· Life in service
· Packaging
· Product life span
[bookmark: Documentation]Documentation
· Intellectual Property - All IP paperwork to be collated.
· Product documentation – ‘describes the product that is being developed and provides instructions on how to perform various tasks with it. In general, product documentation includes requirements, tech specifications, business logic, and manuals’ (Altextsoft, 2023).
· Process documentation – ‘all documents produced during development and maintenance that describe… well, the process. Common examples of process-related documents are standards and project documentation, such as project plans, test schedules, reports, meeting notes, or even business correspondence’ (Altextsoft, 2023).
· Environmental Standards – any documentation related to the environmental side of the products development, and recycling / reusing / repurposing should be collated.
· European Standards – The device must adhere to the relevant standard by the European Committee for Standardization (CEN). If the product is to be used outside of Europe, adherence to further standards will require further investigation. 
· Police authority use – If the device to be used by the police authorities in the UK, it must be approved by the Home Office. If to be used by authorities in other countries, relevant approvals and paperwork will need to be obtained. 
Cross Reference   
· Intellectual Property
· Standards & Specifications 
[bookmark: Environment]Environment
See the circular economy section for the environmental elements to be considered. In addition, all environmental standards and approvals need to be obtained, and paperwork collated (see Documentation section). 
[bookmark: Ergonomics]Ergonomics
According to the International Ergonomics Association, “’Ergonomics is the scientific discipline concerned with the understanding of interactions among humans and other elements of a system, and the profession that applies theory, principles, data, and methods to design in order to optimize human well-being and overall systems performance” (Chartered Institute of Ergonomics and Human Factors, 2023). 
Ergonomics needs to be considered as part of the design process to ensure the product is safe, easy to use, comfortable, and enjoyable to use. Need to consider how the end user will use the device, and ensure it is as easy to use as possible. Points to consider:
· The device can not have any sharp edges.
· The device should be light enough that it can be held comfortably in on hand, and the shape of the product should mean it can easily be gripped in one hand.
· The device should be produced in a material which is comfortable to touch, and hold.
· The device should be made of a strong material so if dropped it doesn’t break.
· The device should be as easy to operate as possible.
· The screen should be legible, and consideration should be made to whether the screen should light up as the device could be used in the evening.
· Multiple language options for screen content should be considered.
· If there is an error with the operating system of the device, and its ability to complete the task, how is this communicated to the end user?
· How much pressure does the end-user have to apply on any keys etc to operate the device?
· How much pressure in terms of breath is required to log a recording?
Further elements to consider in terms of the products ergonomic design are to identify target audiences for the devices, and complete research and gather data about how the target audience will use the device. Also, as part of the prototyping stage, again the device should be tested by the target audience. 
 Cross Reference   
· Performance
· Aesthetics
· Customer
[bookmark: Intellectual]Intellectual Property (IP)
Due to the partnership with the local university, discussions regarding IP should be had with the experts within the university. For example, Agor IP are based within Swansea University, and can provide all necessary advice / support.
Patents ‘protect new inventions and cover how products work, what they do, how they do it, what they are made of, and how they are made’ (Gov.UK, 2022). 
Also need to consider whether to trademark the product name. 
The design of the product can be protected with design rights, ‘also known as design patents in some jurisdictions. Design rights protect the ornamental aspects of a product, including shape, form and color’ (Wadsworth, 2021). Applying for design rights in multiple countries can be timely, and difficult to manage, but the ‘WIPO-administered Hague System for the International Registration of Industrial Designs offers a unique international mechanism to quickly and easily secure, manage and renew design rights simultaneously in more than 90 countries through one international application’ (Wadsworth, 2021). ‘Design rights exist for 15 years and 10 years if commercially exploited’ (Tidd et al, 2018).
As mentioned above, all points regarding IP should be discussed with the relevant departments within the University and our legal team. 
Cross Reference   
· Documentation
· Legal
· Standards & Specifications 
Legal
· Are there designated standards to produce our product? If so, these must be fully understood and adhered to. If unsure, check with the Department for Trade & Business (Department for Business and Trade - GOV.UK (www.gov.uk). If planning on selling the product in other countries, different countries may have different standards. 
· As mentioned above in the Intellectual Property section, need to ensure any patents / trademarks are completed, and all documentation completed.
· Manufacturing Standards must be adhered to. Points to consider include ‘quality enhancement, defects, record keeping, maintenance, and inspection’ (Maslow, 2022). 
· All health and safety standards related to the workplace must be adhered to ensure a safe working environment.
· Important export laws / rules must be adhered to and the impact of Brexit and differing laws in the UK, EU and further afield must all be fully understood and adhered to. 
Cross Reference   
· Documentation
· Politics
· Standards & Specifications
· Intellectual Property
[bookmark: Life]Life in Service
· An understanding of the product life cycle (introduction, growth, maturity, decline) will help inform business decision-making including level of marketing spend (differing at different stages), product refinement (based on customer / user insight), and how the product fits within overall portfolio.
· As well as mapping out the product life cycle for the virus detection product itself, should also map out our other products to ensure there is a balanced product portfolio. 
· Are their warranties related to the product? 
· Are there any elements of the product which have specific timelines related to them in terms of product usage?
· Will any of the materials ‘wear out’ over time, and how will this be managed?
· Once used, can the mouthpieces be recycled? If they are to be disposed of, clear guidance must be in place to ensure the impact to the environment is limited.  
· Once the product has come to the end of its lifetime, can it be reused, and if so, need to ensure there is a clear process in place to ensure that the technology and components, within the device can be successfully repurposed. 
Cross Reference   
· Circular Economy
· Environment
· Maintenance & Repair
· Product life span
· Shelf-Life and Storage
[bookmark: Materials]Materials
· The properties of materials must be considered when selecting the correct materials to use. 
· The materials used will have a huge impact on the ergonomics of the product.
· To add texture to the product, and to aid the grip of the product, contrasting materials should be included as part of the prototype stage.
· What are the most cost-effective materials, whilst still meeting the needs of the end user?
· ‘Materials can influence an appreciation of the aesthetics of a shape, form or colour, enable an understanding of the technicity and utility of a design and create a unique sensorial interaction with products when you can feel, touch and use them’ (Flynn, 2021)
· Need to ensure that where possible the materials are easy to clean, replace, recycle, and be reused. 
· Ensure that mixed materials are compatible with each other. 
Cross Reference
· Aesthetics
· Ergonomics
[bookmark: Manufacturing]Manufacturing facilities
· The manufacturing facilities where the products are developed must adhere to all relevant health and safety regulations. 
· The manufacturing facility should ideally be designed in a way which maximises the productivity of product development, and all elements of the production process. 
[bookmark: Market]Market Constraints
There are several market constraints which must be considered. These constraints are mostly out of our control.
· Competitors – who are the competitors, how much do they sell their products for, how are their products different?
· Policy constraints – As the business grows, and moves into new sectors and geographic markets, the number of regulations, policies and ‘red tape’ is only going to increase. Liaison should be completed with the compliance department to ensure all ‘boxes are ticked’. As with the Covid-19 pandemic, there were several newly formed regulations developed very quickly – need to stay on top of these. 
· Financial constraints – Changes in inflation, import and export taxes, will all have an impact on production.
· Market Size – Off the back of the Covid-19 pandemic, the new market is likely to be a high growth market. Therefore, scalability is important. 
· Customer attitudes – The Covid-19 pandemic highlighted that there is a vast difference in people’s attitudes towards virus detection. These differing attitudes needs to be taken into consideration but cannot be controlled by ourselves. 
[bookmark: Maintenance]Maintenance & Repair
· If the device fails or requires repair, need to ensure there is an easy-to-follow policy and process for managing the repair process. 
· If basic maintenance can be completed by the end user, clear guidance and instructions need to be produced. Is this guidance inside the packaging with the device, or online? 
· If the device is beyond maintenance or repair, need to ensure there is a clear policy in place with regards to refunds and / or returns so can recycle, reuse or re-purpose. 
Cross Reference
· Life in Service
· Product Life Span
[bookmark: Packaging]Packaging
· The device needs to be tightly packaged, ensuring there is no movement within the packaging, reducing the opportunity of product damage.
· The design of the packaging must align with company brand guidelines (liaise with marketing) and maximise promotion of the device.
· The packaging must clearly differentiate the device from its competition if stored on a shelf together. 
· All text on the packaging must be legible.
· Packaging materials must be recyclable wherever possible.
· If there are instructions for how to use the device, are these stored within the packaging, or online?
· The packaging for the device should be a shape whereby multiple devices can be packaged together to maximise the number of devices which can be shipped together. 
Cross Reference
· Branding
· Size
· Shipping
[bookmark: Performance]Performance
· Product testing must be completed to maximise product performance. Testing to take place in several different scenarios based on possible usage for the device. Documentation for all testing to be collated. 
· Customer expectations for product must be identified through research. What does a ‘successful’ (high performing) product look like for the end user?
· How is performance measured?
· What does high performance ‘look like’ from a business point of view?
· If the product does not perform to its maximum capability, what process is in place for the end user to return the product? 
[bookmark: Politics]Politics
· Brexit will have an impact on the development of the device and sourcing materials / components from Europe.
· Brexit will also have an impact on shipping / distribution in terms of timings, documentation, costs. 
· Export rates will also be impacted by Brexit.
· There may be situations in the future where entry to facilities / venues etc could be based on a mandatory negative text on our device. We need to be considering this as a possible government policy in the future. If testing becomes mandatory, is the business prepared for that?  
· Policies with regards to health and safety, environmental standards, trade restrictions
· Current, and future, taxation policy as well as current, and future inflation rates. 
· Grants and funding available from government departments for medical devices, innovation etc. Grants are available via organisations such as Innovate UK and the UK and Wales governments. 
Cross Reference
· Shipping
· Standards & Specifications
· Documentation 
[bookmark: Processes]Processes
There are several stages involved in product development process. These stages may differ dependent on business, sector etc. For this document, the stages are as follows:
1. ‘Idea generation
2. Concept development evaluation
3. Design and development of a prototype
4. Testing and validation
5. Production and Launch
6. Post-launch evaluation and iteration’
(Tejeda, 2023)
These stages are covered in individual elements within this design brief. However, please note that these are individual stages - all with their own individual elements, standards, requirements, considerations etc - but collectively they complete the product development process. Therefore, there are several key principles (agility, collaboration), values (quality) and an understanding of the shared vision by all parties involved in each stage to ensure a successful product development. 
Cross Reference
· Testing
· Prototyping
[bookmark: Prototyping]Prototyping
As mentioned within the Processes section, prototyping is a key stage of the product development process. 
Prototyping ‘usually serves a wide variety of purposes. The most common being to verify and validate assumptions, calculations and decisions during the development, as well as answering two fundamental questions: “Will it work?” and “How well does it meet the customer needs?”’ (Ulrich, 2012). 
However, before developing the prototype there are 2 key points to consider:
· ‘Get to know your market audience, competition and how your product can be an industry game-changer’. (Ecwid, 2022)
· Budgeting – ‘Before you invest time on a specific idea, make sure you have enough funds and resources to get the prototype ready. Don’t forget about future manufacturing costs’ (Ecwid, 2022).
Prototyping will help answer several important questions:
· Is the product size, shape and weight appropriate?
· Does the product work and do what it is supposed to do?
· The aesthetics and branding on the device.
· How easy is the device to use? 
· Is the display panel easy to read, are the buttons easy to press (ergonomics)
· Does the device fit correctly in its packaging? 
Part of the prototyping process involves testing it with end users. It’s vital to consider user experience. The end users may not understand how to use the device so should consider a user guide for how to interact with the prototype model. It is also important to get the right ‘users’ to test the prototype – members of our target audience, people who are going to use the device. And a good cross-section of users in terms of demographics. 
Cross Reference
· Testing
· Size
· Processes
· Performance
· Materials
· Ergonomics
· Customer
[bookmark: Cost]Product Cost
· Research to be completed to identify how much customers are willing to pay.
· How much do competitors sell their products for?
· Are there reduced costs if users purchase the device in bulk.
· What are the product costs – materials, labour, distribution, manufacturing. These will have an impact on the product selling cost (and the margins and mark-up).
· Brexit will have an impact on sourcing products from Europe. 
· If selling the product in different countries, export rates and financial factors in those countries will impact product cost. 
· What pricing strategy to implement – competition-based, cost-plus, dynamic, high-low, penetration, skimming, value-based, psychological, geographic. 
· Pricing ‘enables the customer to pay for what he buys…. rather than what the supplier makes’ (Drucker, 1985). The supplier ‘charges for what represents ‘value’ to the customer rather than what represents ‘cost’ to the supplier’ (Drucker, 1985). 
Cross Reference
· Competition
· Customer
· Market constraints
· Shipping
[bookmark: Product]Product Life Span
There are 4 stages of the product life cycle – introduction, growth, maturity, and decline. The different stages of the product life cycle will have an impact on areas such as marketing. During the introduction stage, the amount spent on marketing may exceed the revenue brought in through sales. However, if marketed well, these costs could be recuperated during the growth and maturity stages. 
It is also important to understand the full business product / innovation portfolio, ensuring there is a spread of products / innovations across the life cycle.  
An understanding of the product life cycle will also impact whether iterations are made to the device to add further features, or whether there needs to be a change in the pricing strategy. 
[bookmark: Quality]Quality
There are several perspectives to consider when assessing product quality, these include ‘customer perspectives, manufacturing perspectives, product-based and value-based perspectives and transcendental perspectives, which perceive a products value in relation to its cost’ (Indeed, 2023). 
Based on the above product quality could be defined by:
· ‘Performance and intended function
· Reliability of the product within a specific time frame
· Conformity to product specifications
· Product durability and lifespan
· Product serviceability  
· Physical features of the product
· Customers perception of the product’ (Indeed, 2023)
Quality is vital to the products success. High quality products that meet the needs of customers ‘can lead to fewer production costs, higher investment returns and increases in revenue’. (Indeed, 2023)
[bookmark: Quantity]Quantity
‘A well-designed product will consist of minimum number of parts. Good product design will call for minimum number of operations’ (Sindhuja, 2023). The less parts, there are, the less that go wrong. 
In terms of sustainability, the less parts the device is made up of, the less parts there are to recycle, reuse, repurpose. 
Other points to consider are:
· Are they sold separately or in multipacks?
· Can they be purchased on subscription?
· Does each device come with multiple mouth pieces or just one?
· Need to understand the likely customer demand.
· In terms of scalability, if there is an increase in demand due to another pandemic, can that demand be met?
· Shelf life of the device will have an impact - how long the device lasts will have an impact on how many we need to produce. 
Cross Reference
· Shelf life and storage
· Life in service
· Market constraints
· Product cost
· Product life span
· Shelf life and storage
[bookmark: Reliability]Reliability
Reliability is defined as the probability that a product, system, or service will perform its intended function adequately for a specified period of time or will operate in a defined environment without failure (ASQ, 2023).
Reliability of the device is key. If the device works once but then breaks, it is going to have a hugely negative impact on the perception of the device, and the brand. Users will switch to a competitor.   
AQS display the components of reliability as follows:
[image: A diagram of components of reliability
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(Figure 2: ASQ) 
The device must perform to the standard expected by the end user and complete the task it is supposed to do. Otherwise, it will have a negative impact on customer satisfaction, reputation, and any chance of repeat business. 
[bookmark: Safety]Safety
· No sharp edges on the device which can cause injury.
· No protruding elements of the device which could cause injury.
· Clear guidance must be included (inside or online) to ensure the device is used safely.
· Must ensure there can be no leakages from batteries which could cause harm to end user.
· Must ensure product meets the necessary health and safety guidance.
Cross Reference
· Standards & Specifications 
[bookmark: Size]Size
· The device must fit comfortably within the user’s hand.
· The device must be comfortable to hold and not slip out of the user’s hand.
·  The size of the buttons must be comfortable and easy to distinguish.
· The size of the screen display, and the content on the display, must be easy to read.
· The device must fit compactly within the packaging to ensure there are no breakages within transportation.
Cross Reference
· Ergonomics
· Shelf life and storage
[bookmark: Shelf]Shelf Life & Storage
· Are there any components of the device which will deteriorate over time? 
· Does the effectiveness and efficiency of the mouthpiece deteriorate over time?
· Are there any liquids or gases within the device which can leak?
· From a storage point of view, the shape of the packaging must ensure that the maximum number of devices can be stored together. 
[bookmark: Shipping]Shipping (and delivery)
· How urgent are the devices required by end users, and how much are they willing to pay for delivery?
· Will users purchase items in bulk, or as one-offs?
· In terms of shipping, must consider the size of the device and its packaging. This will determine how many can be shipped at a time, and therefore shipping costs.
· Which forms of delivery are used? Due to the growth of websites such as Amazon, next-day delivery has become a customer expectation. Will products be available on websites such as Amazon, making the most of their delivery network (s). If not, which delivery service will be used?
· Is product tracking an option for the end user? If so, how much does this cost, and how is it facilitated?
· What type of network of distribution centres will be used – international, national, or regional level? 
Cross Reference
· Shelf life and storage 
· Size
· Life in service 
[bookmark: Social]Social & Cultural
· Customer attitudes towards viral detection have changed during the Covid-19 pandemic, positively and negatively. It is vital that the latest studies and data is collated on consumer attitudes. Especially important if the government bring mandatory testing in in the future.
· Are the public becoming more health conscious? Again, are there studies linked to the global pandemic and peoples increased interest in a healthy lifestyle?
· Social media, and the media in general, played a huge role on consumer attitudes during the global pandemic. This should be monitored.
· Population changes, age demographics etc from all the countries the product will be sold in should be researched and taken into consideration. Dependent on target audiences for the device, this may lead to increases sales in some countries other than others. 
· If the product is sold in other countries, how is language going to be managed? Will the device be operational in multiple languages, with the user choosing their chosen language, or will different devices be built with different default languages and the user chooses their device of choice?
· If the government makes testing mandatory, what impact will this have on consumer attitudes?
Cross Reference
· Market constraints
· Politics
[bookmark: Standards]Standards & Specifications
· As covered within the Documentation section there will be environmental and European standards which must be adhered to. Each country traded in will also have their own trade / product standards which must be adhered to. 
· Internally there will also be design and manufacturing specifications which need to be produced.
· A design specification is ‘a list of criteria a product needs to address. Using the brief as a starting point for research, a specification can be written when more facts are known. Information needs to be found through research to help produce early design solutions and improvements’ (BBC, 2023).
· ‘A manufacturing specification is created after the design is finalised and should contain enough information to enable a third party to manufacture the design. This begins with a detailed drawing with dimensions often produced using computer aided design (CAD) software. A parts list should then be prepared, detailing the materials that will be used to manufacture each component of the design and how they will be finished’. (BBC, 2023) 
· Health and Safety standards in terms of the premises which the device is manufactured will be in place.
Cross Reference
· Documentation 
[bookmark: Testing]Testing
‘Product testing enables businesses to direct their resources in the appropriate direction and create a product that will last in the market for a long time’. (Peekage, 2022)
Considerations to be made include: 
· Which products are being testing? 2 versions of our product for testing purposes, or will a competitor device be used?
· What is being tested - ease of use, purchase intent, visual design etc
· Who are target audience, and what is the best testing method to use with them?
· How will the feedback from the testing impact on the products development?
· Data from all testing should be collated and saved for future reference. Data from ‘real time use’ can also be collated post launch for comparative purposes. 
As well as product testing, we also need to ensure that the functionality of the device and its components are also fully tested, and once again all data is collated, saved, and easy to access.
[bookmark: Timescale]Timescale
· Please see Life in Service section for several key considerations related to timescale.
· In addition, the timescale of the product development cycle must be fully understood.
· Must also consider delivery / distribution timescales to ensure products are with customers within agreed timescales.
· Delayed devices will have a negative impact on brand perception.
Cross Reference
· Life in Service
[bookmark: Weight]Weight
· Weights and Measures (Packaged Goods) Regulations 2006 must be adhered to.
· The product cannot be too heavy that it cannot be held comfortably.
· The product cannot be too heavy that it cannot comfortably be carried in a bag / handbag.
· Need to consider individual product weight as collectively during storage and distribution the weight will have an impact on costs. 
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