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Synopsis 
  As a Welshpool based company that specialises in the production of breathalysers, a gap in the market was identified for handheld reusable virus detectors. This will be implemented into a global product by the development of the chemical detector system to help identify threats such as Covid 19. By utilising the previous technology and products the company will transplant its experience and knowledge into entering a range of new markets. The company also puts itself in a good position for the adaptation of this new product for any future viral infections.
  The details of this design brief show the development of the products manufactured by the company into the medical industry. The research behind this new product will allow a four-step response to help battle viruses such as Covid 19. Blowing into a tube on the side of the handheld device to allow for the chemicals from the user's breath to begin the chemical reaction within the device. A result will then appear to let the user know whether they have tested positive for the virus. The mini screen on the device will then display the appropriate actions to follow to help reduce the spread of the virus.

 Identified potential new markets for the handheld detector consist of:
· Mass gathering events such as Festivals, concerts, sporting events, theme parks, weddings, funerals and political events.
· Public transport consists of planes, buses, shared car rides, taxis and trains.
· Public places that include schools, nurseries, places of work, museums, airports and shopping centres.
 
  The chosen elements described in this brief have all been considered in great depth to create a full product design brief ensuring that the product has met all the necessary legal requirements and the required functions to be successfully integrated into the intended target markets. The elements have been gathered into this brief to display the connection between the interlinked elements.
 
The following design brief is a live document that must be dated anytime changes are made and the person who made changes name must be provided with the original document and updated document both saved. This is due to the interlinking elements affecting each other so if one department changes an element all departments should be made aware as the change may alter any of the other elements.
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Aesthetics
· The shape will follow suite of our previous products and will include features listed below:
· Small display screen controlled by buttons.
· Dips on the back for holding.
· Charging port to reduce waste.
· (Main Colour) White for its connection to the healthcare industry and cleanliness.
· (Secondary Colour) Navy Blue branding and edges to follow brands colours.
· Smooth finish to allow for comfortable handling.
· Simplistic design to ensure suitable levels of sterilisation.
· Small handheld size approximately 200 mm with a 110 mm handle and 90 mm for any other features.
· Screws seen around the project to allow for easy deconstruction.
· An alternative to screws can be indents which when pushed in can allow the poduct to be disassembled.
· Smooth tube to allow for comfort when using the device.
· Disposable tubes with a feature at the bottom to screw into the top of the detector to ensure it is secure.
· Cap to be placed on the top of the breathing tube to reduce the likelihood of contamination.

Cross References
· Branding to be consistent throughout the aesthetics of the product.
· The cost of the design features will impact the total production cost.
· Product responsiveness and the effect on the consumer when using it.
· Materials used in production will play a part on the end finish or colour.
· Weight can be affected by the aesthetic features.
· All features must adhere to any regulations or standards.

Branding
· Logo on the front of the product
· Digital logo that appears when the product is powered on and off.
· Logo On packaging.
· Website and social media accounts provided on cards that come with the products.
· Research the benefits of providing a QR code that takes the user to social media platforms and website pages.
· Company marketing to shift into an equal split of breathalyser products and the new Covid 19 viral illnesses tester.
· Develop relationships within the new industry that can promote the brand as being part of the new markets.
· Brand research must be conducted in all territories to ensure it is appropriate for all the necessary requirements.

Cross References
· Branding throughout the design of the product.
· Branding to consistently appear throughout the packaging.
· Legal requirements that must be approved to be associated with the branding of the new product. 
· Researching all territories for branding will improve the social and cultural view of the product.

Company Constraints
· Finance
· UK Government grant
· Bank Loans
· Potential Investors due to the manufacture of the new product.
· Create relationships with the target industries to help boost future financial income.
· Repurposing equipment used for previous products if possible.

· Knowledge
· The appropriate training required to develop the skills of the employees.
· Partnership with Aberystwyth university to gain knowledge.
· Open innovation taking place to optimise the areas of specialty the product design will receive.
· Employ individuals with the experience necessary.

Cross References
· The cost to reduce the company constraints would increase the cost of the product.
· Knowledge partnerships with the university can have implications for the IP.
· The final cost of the product can be affected by how the company overcomes the constraints.
· Repurposing old machinery can reduce the final product cost.

Competition
· InspectIR PNY-1000 Covid test is a portable reusable covid testing kit.
· This competitor product, although portable, is a much larger design resulting in it not being handheld.
· PCR tests and LFT tests are one use alternatives of our reusable device.
· They are the provided tests when going for a covid test, so they already own a large market share. 
· Due to this they are also trusted throughout the medical industry.
· However, the alternative products' throwaway culture can be seen as having a negative environmental impact.

Cross References
· Cost of competitors' products will implicate how much our product can be sold for whilst also still making profit.
· Competitors with a strong market share can make it difficult to enter their markets.

Customer
· Health Care
· Can be utilised to ensure visitors aren't carrying a virus.
· Can be used to help reduce the spread of illness and confirm if     suspected   individuals are carrying the infections.
· Reduces environmental impact of the industry.
· Hospitality
· This product can be used to alert spectators attending events whether they are carrying the viral infections. 
· Players in sports events can be tested to prevent spreading illness.
Reduces environmental impact of the industry.
· Personal Use
·     Visiting Family
·   	Can be used for self-diagnosis to reduce the spread.
Reduces environmental impact of the individual.
A comfortable way of testing for Covid 19.

Cross References
· The branding of the product should be aimed towards the targeted customers.
· The markets we are focusing on will determine the cost that the potential consumers will be willing to pay.

Circular Economy
· Where possible utilise recycled plastics for the body. As the product develops this can be made definitive.
· The use of recycled materials may be limited due to the medical demands, full sterilisation would be necessary which may potentially become very expensive.
· Design the plastic tips to be recycled rather than just thrown away.
· Recycled electronics to be used if possible.
· Offer a service of returning the product when it's at the end of its service life so the company can recycle the materials to be used again.
· The manufacturing process will be designed to reduce waste and promote sustainability throughout all areas of build and delivery and can be achieved by using materials that are recyclable and reducing the use of disposable components and non-recyclable packaging.
 Cross References
· Reusable materials can have an impact on the production cost. 
· Manufacturing process will be designed to allow the products to be disassembled where possible, allowing for the parts to be recycled and reused.

 Documentation
· All documentation to be provided in the languages of all the countries the product is sold to.
· Necessary documentation to be displayed on the company website as well as provided with the packaging.
· User manuals to help demonstrate how to use the products. The manual is equally as important to the user as the product itself.
· Informative video to inform and demonstrate how to operate the device.
· Misuse of the product has potential to contaminate the device resulting in new parts being purchased or potentially a whole new device.
· Documents to inform the user how to maintain the quality of the product.
· How to repair the product also to be included to help reduce the risk of the product being thrown away once a part has broken or reached its end of service life. 
Cross References
· Documentation to be used to show what standards the product adheres to.
· If the instructions on how to repair the product are followed it upholds the reliability and quality of the product.
· Necessary documents to be provided within product packaging. QR code provided on the packaging can link the user to online copies of the documentation.
· Manuals can improve the installation process.
· Providing documentation in all the languages improves the social perspective of the brand. 

Environment
· Temperature Range between -10 to =50 degrees (following the rest of our products)
· Storage Facilities to be kept at 15 degrees.
· Gloves to be worn when handling parts to avoid contamination.
· A cap has been designed to prevent the breathing tube from attracting dust, this helps to prevent the test from being invalid.
· Cap to cover the breathing tube to prevent contamination of the test.
· The products will be kept in a range between 10 and 20 degrees celsius during transportation.
· The materials used will have to undergo sterilisation which may result in the product corroding.
· The packaging will undergo sterilisation to ensure the reliability of the test is not compromised.

Cross References
· The environment the product is contained in can affect the quality levels and the reliability.
· The processes to allow for sterilisation can help to keep the product in the necessary environment.
· The transportation of the device will need to be deemed appropriate.

Ergonomics
· Brightness setting provided to provide a range of visibility.
· The spacing between the screen and buttons to follow our previous products after review.
· Large buttons to account for varying levels of dexterity.
· This product needs to be designed with disabled people’s requirements. Because it’s a handheld device there are several ergonomic factors that have been realised allowing it to be both accessible and comfortable.
· Accessibility, it needs to be designed to accommodate different levels of disability including, vision, mobility, and hearing difficulties This should include multiple features like text-to-speech, different font sizes and customisable shortcut keys.
· The product will have a non-slip grip and have a surface texture to stop the risk of it from dropping out of the customer’s grip.
· Taking these factors into account, we can create a handheld device catering for people with disabilities that are comfortable and easy to use.
· Symmetrical design of the button placement and any features to allow for equal comfort of both right and left-handed users.

Cross References
· Ergonomics of this device have the potential of altering the final aesthetics.
· Weight can be increased or decreased as a result of ergonomic factors.
· Features on the product will be required to follow standards and legal requirements.
 
Installation
· The installation process should be designed as simple and straightforward as it will maximise the usability of the test.
· The product needs to be easily assembled or disassembled, with clear instructions and no tool needed for assembly.
· The device shall be designed with disassembly in mind to allow for each part to be separated to be reused. With the potential of being returned to the company to be reused.
· It will be designed to ensure that the product is durable and reliable and easy to maintain and repair, with access to replaceable parts.
· The battery must be protected from damage within the product, with the ease of removing it if necessary. 

Cross References
· Designing with disassembly in the forefront provides the ease of creating a product made of reusable parts.
· When installing the product, it will influence the ease of conducting maintenance.
· Documents will be required for aspects such as the assembly process.

Intellectual Property
· As this product has been developed with a knowledge transfer partnership (KTP), we will have to discover who owns the IP.
· Avoid infringement on other third-party Ips created by competitors.
· If required, discover the possibility of licensing third-party Ips.
· Ensure the product has IP protection for all changes throughout development.
· IP is very important to encourage research and development, however for the development of a product like this one, is it more important to hold financial rights or should companies share research.

Cross References
· Knowledge transfer partnership will help the product to overcome knowledge barriers but may result in a financial charge to utilise the IP. 

Legal
· Compliance with the IEC 60601 of medical device standards.
· Due to the connection with a database used to help track positive cases, the device will have to comply with the IEC 62304 standards.
· The product can be certified using the CSA Group in multiple countries.

Cross References
· Standards must be upheld to ensure the device is a legal product.
· The product must not violate any copyrights or any intellectual property rights.

Life in service
· Calibration checks once a month.
· The product should be Calibrated every 6 months.
· Calibrating the device is a form of pre-emptive maintenance, this may reduce the maintenance required in the future and increase the product lifetime.
· Research providing a registration service for calibrating the device.

 Cross References
· Reduced maintenance in the future, resulting in the potential of reduced waste.
· Calibrating the device will improve the product’s life in service, but it will also improve the quality and the reliability.

Materials
· The necessary testing equipment and materials must follow the necessary standards.
· ISO/IEC 17025:2005 are the regulations for testing and calibration.
·  ISO 14001 demonstrates to consumers and potential investors that we are environmentally aware.
· Investigate the use of biodegradable plastics for use in the product.
· 3D printed parts used for assembly can reduce the product mileage if produced in house.
· Steel is a heavier material choice but worth considering due to its strength and durability, which are requirements to be used often like they would be at a sports event.
· Steel is also a very recycled product which would allow for an improved circular product.
· Another durable metal alternative would be aluminium. This would not be as heavy as the steel alternative and would also provide the necessary durability.
· Rechargeable lithium batteries can be an option for the power source, however they contain materials that need to be recycled such as cobalt manganese and nickel so the company may need to invest in the batteries being sent back to them at no cost to the customer, so the battery can be recycled.

Cross References
· If the metals are utilised for the product, then it will result in a heavier product.

 Manufacturing Facilities
· During the first year, begin production within the already owned factories.
· Some of the machinery will have to be adapted.
· Improve relationships with current suppliers to help reduce supply chain issues.
· Adaptation of both the assembly of the parts and the production.
· By the end of year one, seek a new factory to help produce a higher quantity or look at the potential of outsourcing some of the production at a lower cost.
· Potential of international factories to reduce product mileage by keeping production within the countries that purchase the most units.
· If the product is being returned to be recycled then it may be beneficial to set up a facility solely for repurposing the old parts into new parts.
· The manufacturing facility will have to adhere to any health and safety regulations that are deemed necessary.
· Investigate the potential of setting up mini factories at different health boards to reduce the product mileage and reduce the shipping costs.

Cross References
· The manufacturing facilities must contain the appropriate equipment to accommodate technology for the processes.
· Product cost may be affected by new machinery or factory space. 

Market Constraints
· The NHS (UK) already promotes the use of a rapid lateral flow test. 

Cross References 

Maintenance And Repair
· Trade in old Product for a new reduced price (if possible) to improve circularity.
· By recalibrating the device, it maintains the performance level.
· Designed for deconstruction to allow for simpler maintenance and repair of the device.

Cross References
· Performance of the product will be improved through maintenance and repairs.
· When designing, include the disassembly process to allow for ease of repairs.
· Reduced product mileage and transportation costs will result in a cheaper product for the consumer.

Packaging
· Recycled Cardboard used for the boxes to deliver the products.
· Recycled Bubble Wrap to help protect the product during transportation.
· Branding across all packaging to represent the company.
· Packaging to follow brand colour (Navy) where necessary.
· The layer of packaging touching the product must be sterilised. 
· Secure packaging of the product is required for transportation.

Cross References
· Product branding must be a theme followed throughout the packaging. 


Performance 
· How long does it take to respond?
· Needs to be a quick response time to integrate into industries such as the hospitality industry as they will require a near instant response time. 
· The product will need to be able to withstand a large amount of uses in a day if necessary (roughly 100). This figure can be revised later in the design process.
· The tube used to breathe in can be removed and replaced after every use. 

Cross References
·       Performance of the product will play a significant impact on what potential consumers the company can target.
·       A highly reliable product will be required to remain at the peak performance.

Politics
· Becoming an international product will have to adhere by all the standards of the countries the product is sold in.

Cross References

Processes
· Assembly line utilised to connect all the parts of the product.
· Review software’s that can be used to model an assembly line. This will allow for optimal usage of the assembly line before investing the money into the technology.
· Collaborative robots would allow for transportation of the product from station to station during the manufacturing process.
· 3D printing parts can be used to help reduce the product mileage of the product manufacture.
· Accelerated ageing can be utilised by keeping the product at an elevated temperature to calculate the estimated product life span.

Cross References
· The processes will need space in the manufacturing facilities for the required technology.

Prototyping 
· Creating an injection moulded prototype can be used to gather consumer feedback on the feel of the device.
· Prototyping can ensure that the technology and testing kit all works successfully.
· Prototypes can be used as a tool to help encourage potential investors to purchase shares in the product.
 Cross References
 Product Cost
· Cost of marketing to the new markets will have to be accounted for.
· Manufacturing cost for each unit must be calculated.
· Cost of new premises will have implications for the product cost.   
Cross References
 
Product Life Span
· Multiple times a day for a year to ensure there is no contamination of the results.
 
Cross References
· Materials used will affect the product lifespan.
 
Quality
· A high quality is required to ensure the product is reliable.
 
Cross References
· The choice of materials will have a direct effect on the quality of the product.
 
Quantity
· 750,000 units during the 1st Year
· 3,000,000 units Per Annum starting from the 2nd year of production.
 
Cross References
·       Manufacturing facilities need to be able to produce the required output of the product.
Reliability
·       To provide trusted test results the product must be reliable.
·       The strength and the effect of deuteriation have an impact on the longevity of the device. If the device is weakened, so is the reliability of the test.
 
Cross References
·       The quality of the materials that are utilised can have varying effects on the reliability.
·       Weight may be increased to insure suitable strength levels for consumers.
 
Safety
· Electronics are protected inside of the device.
· All labels for chemicals shown on batteries must be indelible, legible, and visible.
· Wheelie Bin with a cross cancelling it out must be displayed on the battery if practical.
· If it’s not deemed appropriate the same symbol must be placed on the packaging.
 
Cross References

Size
· The recommended length for the handle can vary between 90 - 110 mm for women and 110 – 130 mm for men.
· The product handle should sit in the middle of these values to allow for diversity of users.
Cross References

Shelf Life and Storage
· The device must be stored in the appropriate temperature range to ensure reliability.
· If stored at temperatures above or below the recommended temperatures, the shelf life can dramatically decrease.
· Shelf life can be determined by testing the product to calculate the deterioration process.
· The discovered shelf life to be displayed on the back of the product packaging.
· The process of accelerated ageing can be used to provide an accurate shelf life.

Cross References
· Storage of the product can maintain the level of quality of the product.
· Reliability and the life in service of the product can be upheld with the appropriate storage.


Shipping
· Shipping inside of the UK should be done via Road freight.
· The product distribution should be calculated to run the most efficient route with the environmental effect a major contributing factor. This can help to offset the carbon footprint created.
· Consider the potential of planting trees or other sustainability practices to account for the shipping.
· Worldwide shipping to be distributed via cargo planes for reduced delivery time.
· Once in the specific country, the remaining transport will follow the UK distribution of road freight.
 
Cross References

·       The location of future manufacturing facilities may be decided by the countries the most units are sold to.

 Social and Cultural
· Recyclable parts create a positive effect on the consumers.
· The product is aimed at creating safer environments for consumers and to try to help prevent any more lockdowns.
· This reduces the worry for consumers when attending events, visiting family and other social events.
· This developed product can help to create a healthier society both physically and mentally.

Cross References


Standards And Specifications
· The device must adhere to the MHRA regulation 34A which is the medical devices regulations for 2002.
· The above regulation means that no molecular or antigen COVID-19 (SARS-Cov-2) detection tests can be placed on the UK markets without adhering to the appropriate standards.
 
International Organization for Standardization (ISO) produces standards for both quality and risk management for a range of products and industries. The following ISOs should be considered:
 
· ISO 14971 covers the medical device risk management standards with the latest update being in 2019. However, the updated standard has not been aligned within Europe.
· ISO standard 62304 is the software requirements when used in medical devices.
· BS EN 62366-1 states the standards for manufacturers to develop, analyse and assess the usability of medical devices.
 
Cross References
· Standards need to be adhered by to ensure the product is legal in the countries that the product is being sold in.
 
Testing 
· Prototyping can show how the product feels and what level of difficulty it takes to use.
· Response time of the product can be calculated from testing.
· We can test to ensure the device provides accurate test results.
· Product testing can show how reliable our testing device is.
 
Cross References
· Reliability will be discovered through testing.
· Ergonomics can be trialled and any features that have not previously been accounted for can be added.
· Performance levels are shown throughout the process.
· Quality levels will be monitored.
 
Time Scale
· Consumers from the specific target markets are contacted to provide a review of the potential product.
· Once the new technology has been sourced then the design period should take place over the first week.
· Prototypes will then be assembled during the 2nd and 3rd week of the project, to allow for appropriate testing.
· The target markets contacted to test the product for any final feedback. 
Cross References

Weight
· The weight is comfortable and easy to hold whilst also allowing the product to contain all the necessary components.
Cross References
· The weight will affect the way it is held.
· The cost may increase due to the weight as there will be an increase in material used.
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