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1. [bookmark: _Toc145615054]Synopsis

This design brief will outline the development needs for the project of a Covid 19 -breathalyser. This has come about through a knowledge transfer partnership with a local university “Increasingly, innovation is achieved by companies looking outside their boundaries for knowledge and expertise, rather than relying on internal R & D “ (Piercy, 2009). We have already secured Intellectual property and all relevant medical certification for this product to allow the project to continue. Early indications are for 750000 units first year followed three million units a year going forward. The target market is to health care and the public.
This Project will need a quick turnaround to assist in the Covid19 detection so would look for an on-sale date within the next 12 months. 
Product designed in a way that is affordable and is as comparable in cost per use as the current covid detectors available on the market while also maintaining accuracy and improving result times.
The unit when completed should also be easy to use looking for ideally a single button operation with as little maintenance as possible and be small enough for use anywhere think the iPhone of breathalysers.
At all stages we would also like the environmental impact taken into consideration limit the number of parts and packaging required and we would be looking for a circular economy model to implemented.

2. [bookmark: _Ref145273938][bookmark: _Toc145615055]Social
As well as technical specifications we need to consider the human elements of the project.
a. [bookmark: _Toc145615056]Accessibility
· Consider the different age groups that are going to use the product.
· Consider different languages
b. [bookmark: _Toc145615057]Diversity
· Ensure the design team is representative of the user base
· Be considerate of cultural sensitivities and adapt the design to be culturally sensitive and respectful
c. [bookmark: _Toc145615058]User experience
· Consider the ease and friendliness of the instructions can we use a QR code instead of a printed manual. This would allow us to have multiple languages and video demonstrations.
· Design the user experience to be as simple as possible to minimize anxiety and stress.
· Consider how the user will store use, dispose of the product, and make as easy and clear as possible how to environmentally dispose of.

3. [bookmark: _Ref145274659][bookmark: _Toc145615059]Political
The development of this project will involve navigating a complex political landscape below are points for consideration.
a. [bookmark: _Toc145615060]Regulatory compliance
· Consider the requirements and approval required for all countries we could be exporting to.
b. [bookmark: _Toc145615061]International collaboration
· Due to the nature of the pandemic, we may have to share information with different governments.
· Consider all departments within these countries that may have a stake holding such as Transport and security.
c. [bookmark: _Toc145615062]Emergency use authorisation
· Be prepared to adapt the design and development timeline to address any urgent request during public health emergencies.
4. [bookmark: _Ref145272656][bookmark: _Ref145273531][bookmark: _Ref145274031][bookmark: _Ref145274449][bookmark: _Toc145615063]Design
The unit should be comfortable to hold, be big enough to see the display clearly but small enough for carrying around they should be no bigger than the current alcohol detectors.
a. [bookmark: _Toc145615064]Users
· To help with production demands we should stick to one design that will work for a professional setting such as a hospital but also have a pleasing look for public sale.
· Consider the materials used that feel nice in the hand but are also recyclable use the company linked as a target of 80% recyclable https://breathalyser.com.au/our-green-policy (breathalyser.com.au, 2023)
· Consider colour options
· Can there be after-market parts added consider cases with potential branded products such as cartoon characters
· Unit should feel solid and maintenance free

b. [bookmark: _Toc145615065]Hygiene
· Must be easy to clean and keep sterile
· Consider how we store the removable end pieces to keep clear form dust when not in use
· Look at one-way valves to stop any contaminated breath coming back out of the machine
c. [bookmark: _Toc145615066]Unit
· Unit should feel solid and well made
· Can there be aftermarket parts added consider cases with potential branded products such as cartoon characters
· Should be as close to current breathalyser in shape to fit the current production line
· Consider making out of two parts than can fitted together with a recessed area for the electronic display and battery to fit snuggly into
· Unit charged via USB C to reduce the need for a plug this will mean we do not need different plugs for different countries, it can also help obtain IP55 rating of dust and water resistant as we only need one port to cover 
· For ease of use for the customer consider creating as one unit and having the add on breathing tube as a one-part clip in system
d. [bookmark: _Toc145615067]Cross reference
· Aesthetic
· Ergonomics
· Maintenance
5. [bookmark: _Ref145273636][bookmark: _Toc145615068]Shipping
       This product could be exported worldwide as well as across the United Kingdom we need to make sure we consider all regulations for transporting medical equipment. As well as the outgoing we need to consider all the incoming materials and where possible look at how we can maximise loads while minimizing wasted space to keep the carbon footprint as low as possible.
a. [bookmark: _Toc145615069]Incoming
· Consider full containers and see if we can combine with our current purchases for the alcohol detectors
· If we are exporting, see if there are any backloads, we can make use of.
· To limit movement the tubes should be sold direct to end user so no need to bring any to site.
b. [bookmark: _Toc145615070]Outgoing
· Consider who we will be selling to and what format e.g., single units or pallet loads
· Should we have authorised distributors then we can send out in full container loads
· Consider how amount units we can fit on a pallet
· Can we use couriers who are carbon neutral?
6. [bookmark: _Ref145274050][bookmark: _Toc145615071]Performance
The product should appear to be high performance and seem to work instantly as soon as a button is pressed
a. [bookmark: _Toc145615072]Sensitivity
· Must be able to detect accurately at low load levels as covid may affect the breathing of the user.
· Make sure the unit beats the current testing methods false positive reading % 
b. [bookmark: _Toc145615073]Speed
· The target is to have a device that goes from turn on to accurate test result within eight minutes (current testing is 5 minutes set up and 15 to 20 minutes waiting time)
· Transfer of data can we send instant results via Bluetooth to a phone
· Consider the speed of the charging ideally, we can get fully charged in under an hour

7. [bookmark: _Ref145273195][bookmark: _Ref145273701][bookmark: _Toc145615074]Processes
Areas to consider to make sure we have a product that is able to not just meet the objectives of been the best on the market but is al.so designed in a way that enables it to be made in an efficient manner.
a. [bookmark: _Toc145615075]Sensor selection
· Make sure we elect the correct sensor to give the most accurate readings.
· Also consider new variants and make sure we can detect new ones as they are discovered
b. [bookmark: _Toc145615076]Data processing algorithm
· Develop and fine tune the algorithm for processing and analysing breath sample 
c. [bookmark: _Toc145615077]Testing and validation
· Conduct extensive testing under controlled conditions to make sure we can guarantee our work life of the product
· Make sure we can achieve the clinical standards for our standards
d. [bookmark: _Toc145615078]Regulatory Compliance
· Continuously monitor regulatory requirements and make necessary design adjustments
e. [bookmark: _Toc145615079]Cross reference
· Design
· Maintenance
· Legal / IP
8. [bookmark: _Ref145272201][bookmark: _Ref145272207][bookmark: _Ref145272268][bookmark: _Ref145272279][bookmark: _Ref145272287][bookmark: _Toc145615080]Aesthetic
The product should seem high quality and professional and all parts made with great environmental properties

a. [bookmark: _Toc145615081]Unit
· The unit should have a display showing pass or fail
· Should have a clear indication of remaining battery life 
· One button operation clearly marked 
b. [bookmark: _Toc145615082]Packaging
· Minimal design to help with the recycling but should look professional
· Make sure it has all the recycling logos on it 
c. [bookmark: _Toc145615083]Tubes
· Should big enough to comfortably click into place without breaking
· Consider how it fits and feels
d. [bookmark: _Toc145615084]Cross reference
· Materials
· Circular economy
· Quality

9. [bookmark: _Ref145273656][bookmark: _Toc145615085]Assembly
With the forecast already given for the next three years we need to consider the below points to enable us to achieve these targets.
a. [bookmark: _Toc145615086]Unit
· Consider production rate
· Do we need extra staff or hours to pack alongside current breathalysers?
· Can we get a machine to do the work?
b. [bookmark: _Toc145615087]Tubes
· Consider case configuration to achieve the best pack format.
· Do they need a separate box for shipping?
c. [bookmark: _Toc145615088]Packaging
· Can it be automated
· How can we reduce the amount of shrink wrap needed?
d. [bookmark: _Toc145615089]Cross reference
· Processes
· Circular economy

10. [bookmark: _Ref145272315][bookmark: _Ref145272317][bookmark: _Ref145274461][bookmark: _Toc145615090]Ergonomics
“Product design is an important field where ergonomics and human factors should be applied” (Juan Luis Hernández Arellano, 2018)
Consideration should be taken on the below
a. [bookmark: _Toc145615091]Unit
· Should be easy to use for left and right-handed people
· Should be easy for all ages to grip and hold
· The tube fitting should fit firmly but should be able to be done by a wide variety of people with differing grip strength
b. [bookmark: _Toc145615092]Packaging
· Should be strong enough to protect the unit but no extra packaging to reduce wastage and the impact on the environment
· Should be easy to hold and accurately inform the buyer what’s inside
c. [bookmark: _Toc145615093]Cross reference
· Environment
· Design

11. [bookmark: _Ref145273512][bookmark: _Ref145274353][bookmark: _Toc145615094]Environment
For me, the key factor to consider when building this is the environmental impact and how we can minimise waste. “Innovation is often presented as a major contribution to the degradation of the environment, through its association with increased economic growth and consumption. However, innovation can also be large part of any potential solution to a range of environmental issues” (Joe Tidd, 2018)
a. [bookmark: _Toc145615095]Process
· Make sure the process run in a linear fashion to avoid the double movement of product
· Minimise the amount waste online by implementing a right first-time culture
· Consider solar panels for renewable energy while running
· Consider quantity of recycled or repurposed materials for the lines and materials
b. [bookmark: _Toc145615096]Shipping
· Use bulk orders whenever possible
· Use recycled material for packaging on incoming and outgoing product
· Use the most environmentally friendly transportation even if not the quickest option
c. [bookmark: _Toc145615097]Waste
· Consider streams of recycling
· Aim for zero to landfill
· Look at reusing anything that is consider waste for example use incoming packaging as padding
· Consider the W.E.E.E requirements for the electrical components 
d. [bookmark: _Toc145615098]Cross reference
· Shipping
· Assembly
· Processes

12. [bookmark: _Toc145615099]Shelf life/storage
We need to consider where people are going to be using this device. To be consider environmentally friendly the unit should be built to last and I would like to have a 10-year guarantee on all parts.
· The product will need to withstand wide ranges in temperature as may be stored in a cars glove box, so very cold when stored overnight to extreme heat when car is running.
· dusty or humid conditions
· Consider testing for the IP rating to make sure we achieve the suitable rating 
· The unit should also be able to withstand a drop from a height of a table to the floor as we need to consider that children and elderly may be using this device

13. [bookmark: _Ref145272910][bookmark: _Ref145274073][bookmark: _Toc145615100]Quality
The Quality aspects influence other elements such as accuracy, speed, and the feel of the product. It will also play a vital role in making sure all supply chain is audit to achieve our environmental targets.
· All parts meet specification
· All accreditation achieved
· The checks on the line mean every product we sell is safe to use
· The product will last for at least he 10 years guaranteed
a. [bookmark: _Toc145615101]Validation & Testing
· Should undergo rigorous testing and validation to ensure it matches the claimed performance.
· Use a wide range of diverse individuals to get the most accurate results
b. [bookmark: _Toc145615102]Integration
· Consider how this will integrate with current healthcare systems
c. [bookmark: _Toc145615103]Feedback Mechanism
· Control and manage the feedback from users and use as a mechanism for continuously improving the device 
d. [bookmark: _Toc145615104]Emergency response
· Consider what our emergency response will be for different scenarios such as
Device malfunctions 
False results
Faulty material
e. [bookmark: _Toc145615105]Cross reference
· Maintenance
· Circular economy
· Legal / IP 

14. [bookmark: _Ref145272341][bookmark: _Ref145272690][bookmark: _Ref145273846][bookmark: _Toc145615106]Maintenance
The Maintenance is crucial to maintain reliability accuracy and long-term functionality.
a. [bookmark: _Ref145272131][bookmark: _Toc145615107]Design
· Design should be as user friendly for both users and technicians to maintain.
· Made so components are clear and accessible
· Make instructions simple and easy to follow
b. [bookmark: _Toc145615108]Cleaning
· Provide Guidelines for the cleaning
· Should be able to withstand cleaning from common household products
c. [bookmark: _Toc145615109]Calibration
· Do we want users to be able to calibrate at home?
· Do we offer an in-house calibration?
· Healthcare settings will require a certified annual calibration
d. [bookmark: _Toc145615110]Software updates
· Should be able to download from our website and install over the USB-C cable
e. [bookmark: _Toc145615111]Warranty and support
· Offer Customer support
· Be able to troubleshoot common issues
f. [bookmark: _Toc145615112]Spare parts
· Keep on top of spare parts by holding just enough of the common type
· Do we need a stock system to monitor and replenish? 
g. [bookmark: _Toc145615113]Cross reference
· Social
· Design
· Performance
· Quality
· Brand
15. [bookmark: _Ref145274736][bookmark: _Toc145615114]Market Share / Competition
“There is a well-established debate in literature about the relative merits of market pull versus technology push strategies for new product development. A review of the relevant research suggest that the best strategy to adopt is dependent on the relative novelty of the new product” (John Bessant, 2015)
The cost of covid has made the possibility of a solution very profitable. All competitors need to be considered not just current systems that detect covid but other breathalyser companies that could follow our lead such as (Lionlaboratories, 10). We need to use all tools available to us and a good data analysis software to interpret the information we gather.
“The main objective here is to estimate the market’s reaction to the new product
under consideration, prior to potentially expensive production and promotional” (Trott, 2017)

a. [bookmark: _Toc145615115]Target Audience
· We need to consider all market sectors
· Clubs
· Care homes
· Hospitals
· Use social media to track trends

b. [bookmark: _Toc145615116]USP
· Our Unique selling point will be that it is less invasive than the current system
· Needs to be more environmentally friendly than the current system
c. [bookmark: _Toc145615117]Pricing strategy
· Can we over a subscription package where the unit, tubes and yearly upgrades are done on a low-cost monthly basis
· We must work out cheaper cost per test than the current method of testing
· Attend trade shows to see what our competitors are offering
d. [bookmark: _Toc145615118]Distribution
· Re-use our current distribution channels where possible
· Look at how we can use marketing events alongside any new distribution channels to maximise potential sales
e. [bookmark: _Toc145615119]Competition
· We should monitor what our competitors are doing
· Do we license our technology and let our competitors manufacture for us as the pandemic could mean we have to produce more units quicker than we can manage?
f. [bookmark: _Toc145615120]Cross Reference
· Circular economy
· Legal / IP
16. [bookmark: _Ref145272799][bookmark: _Toc145615121]Materials
The materials that we source should be made of materials that are strong and durable enough to last while also keeping to our need to be as environmentally considerate and aiming to have as much recyclable content as possible.
a. [bookmark: _Toc145615122]Mouthpiece
· Should be made of a material that is comfortable for the user
· Should be light weight but able to withstand the required use
· As the single disposable part of the Machine look at all materials and see if we can get to 100% recyclable material as the amount of waste generated is highlighted https://www.theage.com.au/national/victoria/recycling-breathalyser-straws-20180109-p4yyc5.html (Bowden, 2018)
b. [bookmark: _Toc145615123]Enclosure
· Should be durable
· Consider the ergonomics
· Consider the required designs
c. [bookmark: _Toc145615124]User interface
· Choose materials that are responsive, easy to clean and enhance the user experience
d. [bookmark: _Toc145615125]Environmental
· Ensure we can hit all environmental claims and standards
· Consider hiring a specialist to come in and survey our current set up and help with the selection of the new materials
e. [bookmark: _Toc145615126]Cross Reference
· Environment
· Design
· Ergonomics

17. [bookmark: _Ref145274095][bookmark: _Toc145615127]Brand
We have built our brand over the years and have prided ourselves on delivering high quality dependable scientific equipment to the Police this new product should have the same attributes and further enhance our reputation.
a. [bookmark: _Toc145615128]Brand values
· Make sure we understand the core values of our brand, Speed, accuracy and public health
· Clearly show our values in all communications

b. [bookmark: _Toc145615129]Target audience 
· use marker research to understand our audience

c. [bookmark: _Toc145615130]User experience
· Incorporate our brand values into the experience of using
· Should be a fast and accurate use 

d. [bookmark: _Toc145615131]Brand extension
· Consider other disease we could detect
· Consider other sectors we could sell the product into
e. [bookmark: _Toc145615132]Long term strategy
· Develop a long term strategy that accounts for changes in market landscape to remain competitive and relevant.
f. [bookmark: _Toc145615133]Cross reference
· Political
· Social
· Performance
· Environment
· Market Share / Competition

18. [bookmark: _Ref145272854][bookmark: _Ref145273242][bookmark: _Ref145273863][bookmark: _Ref145273865][bookmark: _Ref145274175][bookmark: _Toc145615134] Circular economy
Customers are always looking to be environmentally conscious and this is a way that we can show our brand aligns with there values.
 Companies see adopting the circular economy (CE) model as an opportunity to become more sustainable and aligned to the growing demand for more environmentally friendly products... (Barón Dorado, Giménez Leal, & Castro Vila, 2021)
a. [bookmark: _Toc145615135]Longevity
· Source materials that can withstand heavy use and still operate after 10 years
· Offer a repair service to extend the life of the unit
b. [bookmark: _Toc145615136]Packaging
· Use a minimalist design limiting the amount of non-recyclable inks
· Look at biodegradable options such as bamboo or responsibly managed carboard
c. [bookmark: _Toc145615137]Return and recycle
· Implement a take back scheme where we take an old unit and refurbish while offering the customer a new unit
· Consider using recyclable materials in all stages of development
· Work with local authorities to make it clear what elements are recyclable where
d. [bookmark: _Toc145615138]Continuous improvement
· Establish a process for ongoing assessment and improvement of the circular economy process.
· Currently having to buy electronics from China and cases from Europe can we switch to locally produced elements
· Work with our suppliers to get their engagement
· Educate our users
e. [bookmark: _Toc145615139]Cross reference
· Legal / IP
· Cost / product cost
· Maintenance
· Environment 
19. [bookmark: _Ref145272714][bookmark: _Ref145273878][bookmark: _Ref145274181][bookmark: _Toc145615140]Legal / IP
To protect our business, we need to make sure we have the correct legal approvals and design and property IP. I would recommend we consult with a company that deals with these things on a regular basis to ensure every element is covered and we have the patent for the maximum amount of time. As a company we should still consider the below points
a. [bookmark: _Toc145615141]Regulatory Compliance
· Understand and comply with all relevant medical regulations
· Make sure we comply with data protection laws
· Implement quality and testing standards such as an ISO
b. [bookmark: _Toc145615142]Patent protection
· Have a comprehensive IP strategy
· Trademark the brand
· Make sure we have the copyrights 

c. [bookmark: _Toc145615143]Clinical trials
· Although approval is granted for the current system, we will need to continue to run clinical trials to comply with our application
· We should also consider starting trials on newer variants to make sure we can react quickly if a new strain is detected.
d. [bookmark: _Toc145615144]Recall and corrective action plans
· Be prepared for the possibility of a product recall
· Have clear defined list of corrective actions
e. [bookmark: _Toc145615145]Distribution
· Have clear agreements with distributors and partners
· Make sure we have a good NDA in place before entering any information sharing
f. [bookmark: _Toc145615146]Cross reference
· Quality
· Political
· Design

20. [bookmark: _Ref145274916][bookmark: _Ref145274918][bookmark: _Toc145615147]Cost / product cost
The cost of parts should be considered at every step but we should focus on overall value rather than focusing solely on the cheapest items we can find. We should also consider the current items that we purchase for the breathalyser and look to see if there is any way to get a bulk discount if we can use as many of the same parts between the two.
· Focus on the right material at the right cost
· Look at ways of cutting transport cost such as ordering full loads
· Training such as lean manufacturing to eliminate waste in the process (Bingley, 2010)
· Continue to monitor the market and try and secure early low-cost energy prices

21. [bookmark: _Ref145276347][bookmark: _Toc145615148]Time scale / Constraints
As mentioned in the synopsis the aim is to get this on sale within 12 months as it will become important in the management of covid as people get back into normal ways of life.
To achieve this, we will need to make sure we have a “TOC as in Theory of Constraints. It is a great set of general problem-solving tools that you can use to look at the organization as a whole, identify areas to focus on, and drive overall improvements.” (Burgland, 2016)
 We need to consider

· That we have a realistic schedule with only process that can run
· Weekly meetings with updates on key timings to take place
· Look at storage space
· Consider how we cope if orders start to come in faster than forecast
· How do we manage delays in the incoming materials?
· Have we got secondary supplies for everything (if not we must for critical parts)?
· Have we got enough staff trained to deal with the demand?
· Due to the rural location can we organize enough transport consistently 


22. [bookmark: _Ref145274117][bookmark: _Toc145615149]Prototyping/Testing
The prototyping will be handed to a company in London using  “A holistic approach driven by effective cross-functional teams” (Edgett, 2005), but it is important that we have effective communication with them and pass on any concerns we have. Once a prototype is delivered, we must work quickly to put through testing and make sure we have looked at all points in the design brief before moving forward.
a. [bookmark: _Toc145615150]Testing Schedule
· Develop a plan outline when each stage of testing needs completing
· Use of third-party independent testing if required
· Budget and resource allocation is sufficient to complete all testing
b. [bookmark: _Toc145615151]Validation testing
· Establish the protocols for validation testing
· Consider the equipment required for validation testing
c. [bookmark: _Toc145615152]Safety Testing
· Have excellent quality control to make sure all units are built to the required standard
· Make sure there is clinical validation
· Have clear instruction and documentation
d. [bookmark: _Toc145615153]Cross reference
· Performance
· Time scale / Constraints
· Legal / IP
23. [bookmark: _Toc145615154]Documentation/Accreditation
The below are a minimum that we will require please consider all aspects and bring up any that need adding.
a. [bookmark: _Toc145615155]Clinical 
Based on a search on https://www.breathalyzer.co.uk/breathalyzer-product-approvals/ (ALCODIGITAL, 2023) are some accreditation we will need
· CE certificate
· Home office approval
· European standards

b. [bookmark: _Toc145615156]Production
· ISO 9001 (Quality)
· ISO 45001 (Health & safety)
· ISO 14001 (Environmental)
c. [bookmark: _Toc145615157]Packaging
· “On 28 February 2023, The Packaging Waste (Data Reporting) (England) Regulations 2023 came into effect”. (EY, 2023)
· FSC (Forest Stewardship Council) 
· Sustainable Packaging Coalition (SPC)
· Cradle to Cradle (C2C) Certification
· Closed-Loop Systems

d. [bookmark: _Toc145615158]Recycling
· Environment agency
· Carbon saver gold for transportation
· WEEE (Waste Electrical and Electronic Equipment)

e. [bookmark: _Toc145615159]Unit
· IP rating for water and dust
· COVID Testing Devices Authorisation (CTDA)
· Bes 6001
f. [bookmark: _Toc145615160]Cross reference
· Prototyping/Testing
· Legal / IP
· Circular economy
· Materials
· Maintenance
· Quality
· Environment
· Assembly

24. [bookmark: _Toc145615161]Quantity
Our initial forecast is 7500 first year followed by three million in the following years. It is worth noting that if there is an increase in cases and further lockdowns occur these numbers could treble overnight so we need to consider how we can cope with sudden increases in demand.
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