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1. [bookmark: _Toc145449557]Synopsis  
The company has decided to diversify its business thanks to a knowledge transfer partnership with a local university. By being able to analyse organic material within breath enables us to detect covid much like a breathalyser detects alcohol. The company see an opportunity move into different markets sectors by creating a product that is fit for the health care system as well as the public, with the potential to secure government contracts and mass distributors. Future expansion of being able to detect a ray of other viruses. This device would allow patients to be tested faster at home helping with the growing need to reduce NHS waiting times and resources. 
Taking this into account the company is eager to bring this product to the market within 12months, with initial forecasted volumes for the first year at 750,000 and 3million per annum after. Regulatory agencies have given certification for a virus detector and a prototype for electric and mechanical system has been successful. Our London based company has designed the physical envelop but the Welshpool factory will undertake final assembly, testing, logistics and packing.
The Company’s aim is to source alternative supplier’s materials that are in line with the company’s ethos and in line with the government co2 targets. Ensuring not only our company but our suppliers are aiming to achieve the target but also how they source and regulate their suppliers. The company wants to reduce the manufacturing costs of their existing products and with the aid of this addition volume attract cost reductions. The product still needs to be viable and competitive with the current market of lateral flow tests.
2. [bookmark: _Toc145449558]Company Constraints 
To gain traction in this market sector the company is aiming for the new product to be out to market within 12months, while infection rates are still high, but the world is trying to coexist and function without rate skyrocketing out of control again.
We need consider the following:
a. [bookmark: _Toc145449559]Time
· Is 12months a realistic time frame.
· Scheduling of relevant parties to meeting and keep on track. 
· Staff training of new procedure or material.
· How we deal with delays in deliveries of raw material or breakdowns. 
· If demand succeeds 3million per annum how to cope with the demand.
b. [bookmark: _Toc145449560]Cost 
· Competing against a well know product and costing less than rival.
· Being as cheap as possible while still having integrity that it is built to last, environmentally friendly and non-invasive.
· Cheaper material but further to ship and environmental impact.
c. [bookmark: _Toc145449561]Legal requirements
· Knowledge. 
· Resources.
· Legal requirements for UK and aboard. 
d. [bookmark: _Toc145449562]Virus 
· How the virus will adapt or different strains.
· How to adapt to change in the market.
· How we future proof this product to detect more than just covid.
· Scientific knowledge.
· Technology development. 


3. [bookmark: _Toc145449563]Market Potential
The company see this product being used within the NHS sector and by the public with a future site of being able to diagnose more than just covid. This will enable to establish our brand in the health care sector as a reliable go to product that get results fast, accurate and comfortable for the user to do time and time again no matter their age or current health. Enabling customers, the piece of mind to see venerable loved ones or to carry out their day to day lives. The vision to expand to be able to detect other virus and break into other markets and countries. 



4. [bookmark: _Toc145449564]Market competition and strategy 
Our market competition is lateral flow tests it is a cheap alternative method for checking for covid. We need to consider why a customer would choose our more expensive unit over a cheaper alternative. 
Consider the following:
· Our demographic 
· Size of our market 
· Demand
· Ability to supply 
a. [bookmark: _Toc145449565]Target audience 
· Health and care sector.
· Travel sector.
· Educational sector.
· Hospitality sector.

b. [bookmark: _Toc145449566]Unique selling point 
· Being less invasive. 
· More environmentally friendly. 
· Cost effective over time compared to lateral flows.
· Integrated to NHS App. 
c. [bookmark: _Toc145449567]Subscriptions
· Maintenance. 
· Tubes. 
· Calibration certified. 
· Consider what our competitors are offering.
d. [bookmark: _Toc145449568]Logistics
· Multiple orders at a lower cost. 
· Consider competitive haulage and courier services.
Cross reference
· Logistics
· Process
· Maintenance 


5. [bookmark: _Toc145449569]Social
a. [bookmark: _Toc145449570]The company 
· How we portray our business to the public.
· Brief introduction to our company in the user manual.
· What factors are the company using attract different customers for example: environmental, cruelty free, small compactible and fully biodegradable or recyclable. This then can be added to packaging.
· Easy step to step guides to follow using a QR to a video that gives a short company background, instructions and demonstrations. It also shows what to do if common error occurs. In multiple languages and sign language.
· Consider how you will show customers to dispose of tube environmentally.

b. [bookmark: _Toc145449571]Customer 
· The varied age range that will be carrying out the functions and how easily it can be adopted.
· Target audience.
· Consider the nationalities that will use the product we need to be culturally sensitive.
· It will require different languages. 
· Clear concise easy step by step guide that is not stressful to follow.


6. [bookmark: _Toc145449572]Cost
Use this as a guideline not a target. Where applicable reduce cost.
a. [bookmark: _Toc145449573]Unit 
· The recommended retail price for a unit is £43.95 
· The maximum cost price per unit is £35.
b. [bookmark: _Toc145449574]Tubes 
· The recommended retail price for a box of 10 tubes is £3.85 including delivery.
· The maximum cost per unit of tube is 0.12p.
c. [bookmark: _Toc145449575]Packaging
· Outer packaging maximum cost per unit 0.65p.
· Inner packaging maximum cost per unit 0.25p.
· Tube packaging maximum cost per unit 0.25p.
d. [bookmark: _Toc145449576]Additional cost to consider
· Labour. 
· Running costs.
· Haulage and couriers. 
· Legal fees.
· Returns.
· Profit margin.
· In house calibration and certification. 
Cross reference
· Prototype
· Materials
· Circular economy
· Logistics 


7. [bookmark: _Toc145449577]IP
While carrying out this design brief all raw materials manufactures, independent contractors, staff and designers must sign an NDA. They will not be released from this until all copyrights and patent have been registered and the first production run has been completed. All employees must have signed a non-compete before being able to work on this project.
a. [bookmark: _Toc145449578]Designs
· All design drawings are done using CAD, additional images and detailed breakdown of the design is documented. (Images must be our own)
· This must include the tubes lengths and colours.
· The design must be protected using copyright and patent.
b. [bookmark: _Toc145449579]Intellectual property
Look for infringements against other designs consider the following: “three questions, namely: (1) whether the positive absence of decoration could be a feature of a registered design (2) if so, how was it to be shown; and (3) if a registered design was for shape only, should surface decoration or ornamentation on the alleged infringement be taken into account.” (Ashby, 2016).
· Consult with lawyer to check for infringements and all documentation is correct.
· Consider if this should tender out to consultancy firm.

8. [bookmark: _Toc145449580]Circular Economy
a. [bookmark: _Toc145449581]Internal electricals and Unit
We need to consider how we reduce (WEEE) the waste electronic and electrical equipment. “Companies selling electrical and electronic products within the EU are obliged to organise collection and treatment. This has led to a larger number of producer responsibility organisations. Financed and controlled by producers and importers, these systems aim to fulfil legal requirements at optimised costs subject to compliance with environmental standards and monitoring requirements.” (Salhofer et al., 2016).
 This includes the following:
· Battery.
· Electrical components.
· Outer cases and interface.

· Consider schemes like return and dispose or upgrade.
· Consider buy back schemes. 
· Consider remanufacturing schemes.
· Consider repair/refurbishment schemes.
b. [bookmark: _Toc145449582]Tubes and packing
· Consider tubes that are biodegradable within 3 years.
· Consider tubes that are recyclable.
· Consider colours of materials as some colours are easier to recycle than others.
· Packing must be fully biodegradable. 
· Sourced from approved sustainable manufactures.  
· Reduce packing by putting manual on a QR bar code.  
c. [bookmark: _Toc145449583]Logistics of goods 
· Consider the company carbon footprint with delivery’s and returns.
· Consider where raw materials are being. 
Cross reference
· Materials
· Prototype 


9. [bookmark: _Toc145449584]Political 
Points to consider for this country and overseas.
a. [bookmark: _Toc145449585]Overseas
· Our product must follow regulatory compliance to the country which we wish to export to but may also many need to comply with EU law regulations.
· Regulatory rule to trading in EU include packaging a labelling CE and UKCA mark.
· Consider the need to share data with other governments. 
· Political unrest and how it can affect supply of raw materials or deliveries.
b. [bookmark: _Toc145449586]UK
· Consider who is in power and the stability of their control.
· Consider the UK stability in oversea markets.
· Foreign trade policy. 
· Tax policy and where it is applicable.
· Environmental law.
· Trade restrictions.
· Labour laws.
· Tariffs.


10. [bookmark: _Toc145449587]Legal
When creating a new product we must follow the below legal laws, if unsure you must consult with a law firm.
a. [bookmark: _Toc145449588]Our Company
· The Companies Act 2006.
· Marketing and advertising laws.
· Commercial Law Act.
· The Unfair Contract Term Act 1977.
· Trade Descriptions Act 1968.
· The General Product Safety Regulations 2005.
· General Date Protection Regulations (GDPR).
· Health and safety regulations.
b. [bookmark: _Toc145449589]Suppliers 
· Supplier contracts, there chargers as well as clauses. 
· Consider what clauses we need to put into the contract. 
Cross Reference 
· Material

11. [bookmark: _Toc145449590]Prototyping 
Come up with 3 prototypes for a handheld virus detector system that must consider the following while maintaining the lowest cost possible, fit for a wide range of ages and its environmental impact. It must meet all standards to be accredited with the British standards.
a. [bookmark: _Toc145449591]Unit
· The unit must be one piece that encapsulates the sensor, electronic unit and battery, unit face and functional buttons. This can be done by creating a fully sealed sleeve that can be removed or front and back unit being lock into place by screws or lock device. 
· The Units maximum length 15cm and width 8cm.
· The unit must have a flat base for assemble and be tubular in shape.
· The unit must look sleek yet modern.
· Sealable rechargeable battery outlet.
· To be charged using a USB C wire.
· Bright coloured control buttons, soft push buttons.
· Light or sound to indicate the amount of time needed to blow into the tube.
· Light or sound to confirm a sample has been taken correctly.
· Easy to clean.
· Shock absorbent.
· Easy to assemble and to connect parts too.
· Waterproofing to at least level IPx7.
· Bluetooth for data connectivity.

b. [bookmark: _Toc145449592]Interface
· The 3 possible interface size are 38mm, 42mm and 48mm. 
· Connectivity to PC or phone.
· Clear readable interface.
· Alerts for required calibration.
· Time, date and result.
 
c. [bookmark: _Toc145449593]Tubes
The tube will be fabricated from injection moulded parts as a fully assembled unit.
· The tube must be detachable with a form click in to place mechanism.
· Have a non-return value.
· Biodegradable or recyclable.
· The inner tube must have a 1cm circumference with a 0.5cm whole that seals over the detection device.
· Different lengths for different ages (lung compacities) easily distinguishable between sizes.
· Have a lip around the outer edge on the end section.
· Available in different colours to differentiate each length tube.

Cross reference
· Circular Economy
· IP
· Ergonomics
· Maintenance 
· Aesthetics 
· Cost 


12. [bookmark: _Toc145449594]Protype Packaging
a. [bookmark: _Toc145449595]Unit
· Modern but friendly light colours.
· Must have the company trademarked name and logo.
· Informative.
· Show accreditation. 
· Made from recycled materials. 
· Follow UK labelling laws. 
· Protective casing around unit to prevent damage while in travel.
· Rectangular box that has room to hold 5 additional tubes, compatible charging wire and 5 used tube bags.


b. [bookmark: _Toc145449596]Additional Tubes
· Additional packaging to be able to send 10 tubes. 
· Plain outer box just company brand and information.
· Informative information about size guide and British standards on a QR code.
· 1 Sealed bag for all new tubes and an individual sealed bags for used tubes.

c. [bookmark: _Toc145449597]Accreditation 
The product needs to follow the directive to ensure accreditation in the following areas
· Medical Device Directive.
· In-vitro Diagnostic Medical Devices. 
· The Batterie Directive.
· Energy Using Product Directive.
· Low Voltage Directive.

Cross reference
· Circular Economy
· IP
· Ergonomics
· Maintenance 
· Aesthetics 
· Cost 


13. [bookmark: _Toc145449598]Customer
“Consumers’ reactions to innovative new products and their willingness to embrace them are also, of course, driven by the benefit they expect to derive from the products.” (Trott, 2016a)
· It must look friendly/inviting.
· Sleek yet modern.
· Easy to use.
· Easy to follow step by step guide.
· Quick clear readings.
· Non-invasive.
· Light.
· Easy to keep clean and sterilize. 
· Cost affective.
· Travel well in glove box of car or aeroplane.
· No bigger than phone size.
· Durable.

[bookmark: _Hlk145448038]Cross reference
· Circular Economy
· IP
· Ergonomics
· Maintenance 
· Aesthetics 
· Cost 
· Process 


14. [bookmark: _Toc145449599]Ergonomics
a. [bookmark: _Toc145449600]Unit 
· The unit must be light weight with a maximum weight of 350g. 
· The circumference of the unit should be able to be gripped by a child 7years and above, up to the age elderly person who may struggle to grip as tight.
· Clear rubber hand grip markers suitable for both left and right-handed users.
· Smooth easy to wipe. 
b. [bookmark: _Toc145449601]Packaging
· Must visually be appealing and make the product look expensive.
· Clearly define sections.
· Be strong and have protective sections.
· Have a smooth finish.
c. [bookmark: _Toc145449602]Tubes
· To be able to hear the click of the tubes going in but also be able to feel or a mark that a person with hearing impartment will no they are connected correctly.
· Easy to grip and hold.

Cross reference 
· Processes
· Materials


15. [bookmark: _Toc145449603]Materials 
  “For a company to achieve its own quality goals it must consider the quality of the
product from its suppliers and the suppliers’ own quality control procedures.” (Trott, 2016b).   
I want you to consider the following:
a. [bookmark: _Toc145449604]Unit & tubes
· Smooth wipeable.
· Durability.
· Consider materials that are recyclable or biodegradable within 3years for the tubes.
· Consider that this may require you to add a use by date on the tubes if they are biodegradable.
· Consider materials that can be recycled after the unit end of life. 
b. [bookmark: _Toc145449605]Packaging 
· FSC-Certified wood, bamboo, or recycled material. 
· Must be fully biodegrade able or have a recycle closed loop recycling option that is viable to the public.
c. [bookmark: _Toc145449606]Suppliers
· The country that is supplying the materials.
· The quality standard and regulations within that country and do they meet with our standards. 
· What affect are there processing having on the environment? 
· What accreditation do they have? 
· What are their humans’ rights standards?
· Will this supplier affect our company branding? 
· What their supply record?
· What are the forecasting demands?
· Lead times for delivers.
· How they are transported and are they custom checked and will this cause delays.
· Are they alternative suppliers in the UK?
· What is our secondary supplier if one fails to deliver?
· How do we reduce our carbon footprint?

Cross reference 
· Circular economy 
· Ergonomics
· Aesthetics 


16. [bookmark: _Toc145449607]Maintenance
Unit 
· Calibration every 12months.
· Consider can the calibration be done at home? 
· Consider the health care sector will require accredited certification of calibration.
· Software updates.
· Warranty. 
· Technical support/spare parts.
· Clear Cleaning guidelines.
· Customer support and common trouble shooting problems.
· The number of spare parts required to hold.

Cross reference 
· Shelf life, Service and storage
· Cost
· Logistics 


17. [bookmark: _Toc145449608]Environments 
Tested against the following:
· Extreme heat 
· Extreme cold 
· Dust 
· Humidity
· Vibration 

Cross reference 
· Maintenance
· Materials 
· Prototype


18. [bookmark: _Toc145449609] Shelf life, service and storage
a. [bookmark: _Toc145449610]Shelf life
· The unit needs to have a 10year life expectancy and the tubes a maximum of 3 years life expectancy. 
· Built to with stand heavy use.
b. [bookmark: _Toc145449611]Service
· Consider do we offer a yearly subscription for a service package that includes calibration, parts, and replacements.
· Consider how often should recalibration happen and what is the maximum and minimum amount of time a calibration must happen between. Ideally 12months calibration but in case of more frequent use would calibration be required earlier. 
· Offering certified calibration service. 
· Technical and spare replacement subscriptions.
c. [bookmark: _Toc145449612]Storage 
· Store in a dry dark place out of direct sun light.

Cross reference 
· Maintenance
· Prototype

 
19. [bookmark: _Toc145449613]Aesthetics
a. [bookmark: _Toc145449614]Unit
· To appeal to the public and the NHS. To look clinical yet friendly, while still maintaining a high quality of finish.
· The case unit black or dark green with pops of colour from the tube or buttons only.
· 3 button system, two to navigate the device and one to record test.
· Indication light green for accurate reading.
· Clearly shows the battery life.
b. [bookmark: _Toc145449615]Packaging
· Suttle shades of colour, no more than 2.
· Must have all recycling information.
· Accreditation.
· Brand name clearly on display.
· Any hazards that need to be clearly declared.
· Internal packaging needs to be white. 
c. [bookmark: _Toc145449616]Tubes
· Coloured silk finish but not neon colours.

Cross reference
· Prototype
· Circular economy 
· Cost 


20. [bookmark: _Toc145449617]Assembly
Consider that predicted volume in the next 3 years is 3million per annum as well as our current busy, how are we going to ensure we hit this target.
Unit
· Rate of production required to fulfil this demand.
· Is equipment/machinery required to increase production rate.
· Are there tools or workflow systems that would improve production
Packaging
· A rectangular box that can be sealed one side, filled and sent through a machine to be sealed.
· A designed insert that has additional padding/folds for the unit and dividing intersections for the tubes and wire. This should be able to be placed within the box at the fill break within the conveyors. It needs to be sturdy enough to be lifted in to place and to protect.
· All components to be prepacked and put in to dedicated pick zones.
· Refilling of pick zones and machinery. 
· Staffing levels required.
· Cost.
Tubes
· Smallest way to pack 10 tubes and 10 bags.
· Consider the way certain delivery companies charge for example letter box size standard price but larger items are charged more.
· Thin rectangle box. 
· Consider can you send 2 lots of boxes at the same price as one or do you need packing that can hold multiple orders of replacements at once.

Cross reference 
· Prototype
· Prototype packaging
· Cost

21. [bookmark: _Toc145449618]Performance
a. [bookmark: _Toc145449619]Test sensitivity
The below must be consider and verified	
· What is the lowest level of covid can it detect?
· What the minimal amount sample required to get an accurate result?
· Test must be carried out to see if any pre-existing conditions affect results 
Asthma
Diabetes 
Blood pressure
· Do any common medicine affect the results
Paracetamol 
Ibuprofen 
Inhalers 
Accuracy
· 95% or above accuracy of results. 


b. [bookmark: _Toc145449620]Speed Performance and connectivity 
· Easy to start and ready to go within 3minutes and test to be able to be carried out with in 10minutes including results. 
· The transfer of results to mobile phone or laptop via Bluetooth. Easily accessible and easy to retrieve from website.
· Results to be able to be sent to the NHS App. To provide accurate result of negative and positive results.  
· To hold charge for up to 8 hours and recharge within 1hour.

Cross reference
· Prototype


22. [bookmark: _Toc145449621]Processes
a. [bookmark: _Toc145449622]Empathise 
Covid pandemic saw people having to test regularly for jobs, to see loved ones and to keep people safe. These tests are invasive, inaccurate, and traumatic in cases for children or elderly. People in the health care system having to regularly test throat and nose getting irritated by the constant swabbing, found it arduous to try and provide NHS with the correct test information.  Restrictions in travel and venues due to not being able to test vast number of people quickly saw every day-to-day life change and business close.

b. [bookmark: _Toc145449623]Define 
Current users use lateral flow test are predominantly in the health care sectors and the public for work purposes, kids going to school, travel or to see vulnerable relatives. Tests can be required for travel and need to be taken 3 days before at a test centre to ensure result come back in time so that you can link it to your travel documents as proof of test. Test are needed to visit relatives in care or different patients, regular testing with lateral flow tests that are not accurate can stop me see my relative or patient creating a shortage in staff. Testing young kids with lateral flows that are not pleasant you are not sure if the test is done correctly and is arguments to get them to do it because it is scary and uninviting. 

c. [bookmark: _Toc145449624]Ideate
The Gantt chart below show the initial timeline for the project. A Gantt chart needs to be used throughout the project to ensure we hit the given timeline and identify areas that are falling behind.[image: A screenshot of a project

Description automatically generated] 


d. [bookmark: _Toc145449625]Delivery
Create prototype ensuring it hits these key delivery
· Cost.
· non-invasive.
· wide age range.
· Accuracy.
· Speed.
· Connectivity.
· Environment.

e. [bookmark: _Toc145449626]Test 
Ensure the following tests are carried out through the design process
· Concept validation.
· [bookmark: _Hlk145361502]Useability task analyses. 
· Click first test. 
· Card sorting.
· Tree testing
· User feedback
Test prototype with the following ages groups (7–17year olds, 25–35-year-olds 45 – 55year olds and 65 -75-year-olds). 
Below are the areas that need to be analysed 
· Accuracy of results.
· Test grip. 
· User friendliness of assembly (connecting tubes). 
· User friendliness for use.
· User perception of the product and packaging.
· Easy to clean.
· Connectivity.
· Colour. 
· Texture.
· Charge. 
· Cost. 
Revisit any areas that are marked below satisfactory and address the issue.
Cross reference
· Prototype
· Circular economy 
· IP
· Cost
· Customer
· Performance
· Life and service


23. [bookmark: _Toc145449627]Manufacture 
Current manufacturing facilities
The company needs to look at its current manufacturing system and identify area within the process that can become lean manufacture techniques. “Additionally, implementing lean principles at the “design” stage of a product can help reduce systemic problems within an organization that could otherwise generate substantial waste during later stages.” (Marodin et al., 2018. Cited Brown, 2000 and Rossi et al., 2012) 
You need to consider the following:
· Consider are their ways to reduce cost of the manufacturing process by implementing better workspace systems of flow. 
· Are there ways to reduce cost in production with the aid of machinery by engineering it out.
· Are any parts coming pre-assembled? 
· Are there areas we can reduce waste

· Do any of our current machinery require modifications due to the following:
- Possible change of material
- Change in size of unit
-Different size tubes
- Assembly process
· Consider waste can we order raw materials in different size to reduce waste.
Cross reference 
· Process
· Prototype
· Material


24. [bookmark: _Toc145449628]Documentation
Production
· ISO 9001
· ISO 45001
· ISO 14001
Labelling 
· UKCA and CE certified.
Cross reference 
· Legal 
· Circular Economy
· Prototyping 
· Materials 

25. [bookmark: _Ref145421900][bookmark: _Ref145421936][bookmark: _Toc145449629]Logistics
a. [bookmark: _Toc145449630]Method of shipment 
What shipment do the following distributor put in place to ship items including all joining fees, marketing cost as well as fulfilment costs, restrictions to shipping to customers in UK and aboard, collection of goods, pallet/parcel labelling, height and weight, restriction with gas or batteries and delivery documentation. Consider the following:
· Amazon
· Warehouse distributors 
· Supermarkets
· NHS Supply chain

b. [bookmark: _Toc145449631]Pallet requirements - Max height 180cm per pallet, Max pallet weight 1 tone and no overhang.
· Height and weight for Euro pallet, D pallet, heat treated, IPP pallet
· Pallet configuration
· Max quantity on all pallets
· Stability of pallet/protection of goods in travel
· Labelle height on pallet, SSCC bar code, production information including quantity, best before date, item code and batch code.
· Hire pallets collection agreement sign off and cost of pallet.

c. [bookmark: _Toc145449632]Single unit purchase or tubes
· Weight, size of package
· Protective packaging /cost
· Labour
· Service charge. Consider will we need to charge more for next day delivery?
· Courier – restrictions, cost and return policy or fulfilment charges.


d. [bookmark: _Toc145449633]Returns 
· Cost of collecting 
· Haulier
· Reshipment cost 


Cross reference 
· Costs
· Maintenance (return and calibrate due to subscription)
· Assembly and manufacturing
· Life and service
· Circular economy 
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