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[bookmark: _Toc146203866]Introduction

Our company currently is one of the leading companies in breathalyser industry. A new area of potential has been identified, that will enable the company to reach into new market and extend their portfolio. The development and design of chemical detection system – a device that can identify 7 viruses from a simple breath sample (Covid, Ebola, H1N1 Influenza, Measles, Poliomyelitis, monkeypox and Smallpox).
All necessary market research has been completed to fully investigate this market gap. The product’s design brief has been created to explain the details of it.

[bookmark: _Toc146203867]Aesthetics
[bookmark: _Toc146203868]Colours
· Colour differentiation will enable customers to choose the product based on their visual preference.
· Planned colours to launch with will be:
· Black
· Blue
· White
· Red
· Post-launch, more colours can be added/removed based on customer feedback surveys and orders.
[bookmark: _Toc146203869]Materials
· Made from moulded plastic
· Display made from glass with pre-installed anti-smudge screen protector
· Charger made from plastic, with charging lead being fibre-wrapped to avoid lead breakage during use (folding, twisting)
· Mouthpieces made from recycled plastic, or cardboard – to be confirmed during prototyping and first production trials
· Holder bag and clip made from nylon – water resistant
· Packaging box to be made from recycled cardboard

[bookmark: _Toc146203870]Size
· Device size approximation of 10cm x 7xm x 2cm (Height x Width x Depth)
· Screen size big enough for clear identification of sample, error messages, overall main menu, and touch-screen capabilities
· Battery size to be consistent with that of device being used for 24h
· Memory size to be able to save 1000 test results
· Mouthpieces to be small enough for easy transportation and packaging, and big enough to avoid cross-contamination with the device itself between different tests. Proposed ~4cm length
· Packaging box to be big enough to include one device, one charger, two removable batteries, 50 mouthpieces and an instruction manual
· Further packaging boxes for mouthpieces only to be big enough to allow options of 100pcs, 500pcs and 1000pcs
· Holder bag and clip to fit tightly around the device for protection against damage and elements. Clip to be able to work on different types of straps/belts/uniforms

[bookmark: _Toc146203871]Logos
· Company’s logo will be on the back of the device
· Company’s logo will be displayed on screen upon device’s start-up

[bookmark: _Toc146203872]Texture
· Smooth glass screen
· Smooth plastic device front and back
· Sides to have rubberised textured appearance for the user holding benefit – will avoid the device to slip out of customer’s hands, especially in wet conditions

[bookmark: _Toc146203873]Packaging
· Recycled cardboard packaging
· Design to show device, mouthpieces, and promote easy use of device
· Artwork to include all types of viruses that can be detected by this device, and include reliability percentage of tests
· Information of battery life and data storage to be shown as well
· Regulatory and standard icons to be added to artwork
· For distribution, each individual device box will be placed in a larger cardboard box containing 10 devices, design to be similar to each individual box

[bookmark: _Toc146203874]Visual Appeal
· Colourful designs 
· Smooth gloss finish on packaging
· Variation in device colours 
· Clear touch-screen digital display

[bookmark: _Toc146203875]Branding
[bookmark: _Toc146203876]Logo placement
· See: Aesthetics – Logos

[bookmark: _Toc146203877]Logo size
· Big enough to be noticeable on the back of the device
· Clearly shown on packaging, with details of company and manufacturer
· Display logo to be shown upon start-up of device, and to fill the screen

[bookmark: _Toc146203878]Brands associated
· Include logos and icons of software developed upon device’s start-up, similar to mobile phone Android/ iOS 
· Include associated organisation logos, such as NHS
[bookmark: _Toc146203879]Company Constraints
[bookmark: _Toc146203880]Time
· To enable company to launch the device in markets as soon as possible, an in depth project timeline will need to be developed by cross-functional team 
· Risk Assessment and Mitigation (RAM) session to be held in order to determine potential development risks of the device – manufacturing, regulatory etc
· Specification development against industry standards

[bookmark: _Toc146203881]Manufacture
· Device design generation and prototyping to determine final design
· Manufacturing constraint risk assessment – will a need for capital investment be necessary to enable manufacturing of certain aspects of device (part of RAMs)
· On-line Research Special Run (RSR) manufacturing trials to confirm objectives and the device can be made
· Further RSR trials in case of non-conformance to specification during previous trials
· Manufacturing Special Run (MSR) prior first production to observe the process over extended period of time and confirm technical performance, cost of manufacture, product specification limits

[bookmark: _Toc146203882]Research
· Prototype design and manufacture
· Outline and confirm product specifications and technical performance
· Obtain regulatory approvals
· Lead production and transit trials
· Confirm accuracy of the device, battery life, data storage and extraction
[bookmark: _Toc146203883]Customer
[bookmark: _Toc146203884]Target markets
· The device is intended to be used by healthcare professionals – NHS, GP surgeries, paramedics, care homes, as well as police and fire services
· The device will also be used by police on border patrol, airport security, private security fields
· The device will provide an easy and reliable detection of viruses to aid healthcare professionals day to day work
· The device will help to eliminate unnecessary and extensive tests that takes time as it will provide results within seconds
[bookmark: _Toc146203885]Target customers
· Doctors, nurses, paramedics in healthcare 
· Police officers, fire fighters in other fields

[bookmark: _Toc146203886]Diversity
· The device can be applied to various areas of markets, the main focus being described above
· Further plans post-launch can include widening the market to individual households with a different piece of kit, however this can be researched post CDS device’s launch and initial years in market, depending on costs and profit

[bookmark: _Toc146203887]Circular Economy
[bookmark: _Toc146203888]Recyclable materials used
· Recycled plastic
· Recycled cardboard
· Packaging will be recyclable.
· Device will be recycled through device exchange plans – hand in old one to get new one for reduced price
[bookmark: _Toc146203889]Apparatus parts recyclable
· Once old device returned, it will be taken apart and recycled:
· Screen – glass
· Body – plastic
· Battery – battery recycling services
· IT – secure hardware/software recycling including wiping of memory for data protection
· Most of these parts will be renewed and used for manufacturing of new devices

[bookmark: _Toc146203890]Documentation
[bookmark: _Toc146203891]Specification
· Draft specification in place for prototype development and initial product trials
· Specification confirmation during trials, including target, upper and lower limits
· Specification to clearly state the device’s ability to detect viruses and to include reliability of results
· Specification to specify raw materials used
· Specification to specify regulatory compliance and standards
· Specification to include all components of the device kit – device, mouthpieces, packaging, holder
[bookmark: _Toc146203892]Standards
· CE certificate required
· UK Home Office approval required
· EN (European Standards) approval required
· RoHS (Restriction of Hazardous Substance) certification required
· Medical device safety standard approval required

[bookmark: _Toc146203893]Instruction Manual
· Clear instruction manual to be included with every device
· Testing instructions to be included on device’s display with timers counting down for each step of test
· Instruction manual to include required information on calibration, service and repairs
· Error codes and troubleshooting to be included in manual
· Draft of instruction manual that will be updated during prototyping/testing:
· Turn the device on
· Ensure it is still within calibration date (available on Menu -> Calibration)
· Enable Test Mode
· Device prompt to install mouthpiece
· Device will display ‘Mouthpiece Installed’ once it recognises it being installed properly
· Device will not move to next step if mouthpiece not installed properly
· Place device with mouthpiece by test subjects mouth, ready for them to blow in it
· Press – Test – button to start countdown for sample collection
· Client blows in device through mouthpiece for 10 seconds
· Device will beep once timer runs out and sample has been collected
· Remove mouthpiece from device and dispose in appropriate container
· Device will show test results on screen, with date and time of test
· The results will be saved automatically on device’s memory
[bookmark: _Toc146203894]Environment
[bookmark: _Toc146203895]Circular economy
· See – Circular Economy

[bookmark: _Toc146203896]Sustainability
· To align with company’s business strategy in sustainability, as many recyclable materials will be used in device’s production as possible
· Marketing approach on sustainability in advertisement of this product
· Monitoring and improvement work ongoing in manufacturing process for energy usage
· Distribution of devices – manufacture and hold storage and ensure palletisation and transport vehicles are full prior movement of devices, in order to minimise part-truck deliveries and trucks on road
· Renewable energy usage
[bookmark: _Toc146203897]Ergonomics
[bookmark: _Toc146203898]Manual Handling
· During manufacturing process to ensure the below are complied to:
· Health and Safety at Work Act
· Manual Handling Operations Regulations
· Packages will not be too heavy to carry based on proposed specification, however Risk Assessment will need to be done on full line – HACCP (Hazard Analysis and Critical Control Points) determination 
[bookmark: _Toc146203899]Installation
[bookmark: _Toc146203900]Prototype
· Design concepts and development of initial prototypes of the device will need to be done to identify any potential issues or risks, or changes required
· Perform design changes if required, and make another prototype based on these changes
· Align on prototype that aligns with the objectives of device

[bookmark: _Toc146203901]Manufacturing trials
· Manufacturing assessment on complexity of additional pieces of device required vs current breathalyser manufacturing
· RSR trials on production of device samples for quality testing against specification
· Consumer studies with trial devices, obtaining initial feedback 
· Slight design adjustments based on customer feedback if required

[bookmark: _Toc146203902]Manufacturing MSR
· MSR run aligned with first production to fully assess manufacturing speed capability, issues on assets, specification changes
· Confirm technical and point of sale performance
· Confirm cost per unit and cost of sales
[bookmark: _Toc146203903]Equipment changes
· If identified through RSR/MSR process, identify necessary equipment changes to allow for production of device
· Equipment design – new change parts required:
· Raise Capital Expense investment required for these
· Obtain approval
· Design and install required change parts
· Qualify through process and equipment vendor check-out the parts are as intended for use
· Update required documentation

[bookmark: _Toc146203904]Intellectual Property
[bookmark: _Toc146203905]Patent
· The finished device will be patented to ensure the company holds the legal power of manufacture and distribution
[bookmark: _Toc146203906]Trademarks
· The device name will be trademarked under patent to ensure the name grows recognisable and only applies to this device, and no competitors can use the same name for their product
· This will ensure customers will associate the name with only company’s device, and not others in market
[bookmark: _Toc146203907]Designs
· The device’s designs will be locked within the patent and will be for this company’s use only
[bookmark: _Toc146203908]Data storage
· Data storage will be encrypted on each device to comply with Data Protection as it will use ID tags for clients
· Data storage will have firewalls installed to deny device hacking
· Password protected
· Results uploaded to a cloud database for retention purposes

[bookmark: _Toc146203909]Legal
[bookmark: _Toc146203910]Health and Safety
· Compliance to all required standards
· Product liability insurance required to eliminate the risk of suing 
· See: Documentation – Standards

[bookmark: _Toc146203911]Environment
· See:  Environment – Sustainability
· See: Circular Economy

[bookmark: _Toc146203912]Energy efficiency (manufacturing)
· Energy efficiency will be monitored during manufacturing process
· Continuous cost transformation improvements will continue as per usual company’s work, to enable reduction of energy used
· Renewable energy sources will continue to be investigated and used in manufacturing, as per current company’s sustainability work

[bookmark: _Toc146203913]Device
· Patents will ensure the product will be legally protected in an instance if someone else were to copy it and make the same product
· Product liability – understand if there are any flaws or defects with design prior to manufacture

[bookmark: _Toc146203914]Life in Service
[bookmark: _Toc146203915]Storage 
· The device can be held in storage after manufacture for the period of 1 year, based on calibration expiry date
· Same applies once the device has been started to being used
[bookmark: _Toc146203916]Use
· Device’s battery life will be 24h
· Two batteries will be included in the kit, to avoid need for stopping the use of device during charging process. Whilst one battery is being charged, the device will run on the other battery
· Yearly calibration is required for the device
· Maintenance and service of device is required on yearly basis, and aligned with calibration
· If maintenance, repair or service is performed outside of yearly schedule, calibration will need to be performed prior to use post maintenance, repair or service. This is to ensure the device will perform as it should after interference during the described activities
· The device will come with 3 year warranty
· The expected life of device is 10 years

[bookmark: _Toc146203917]Materials
[bookmark: _Toc146203918]Components 
· See: Aesthetics – Materials
· See: Aesthetics – Texture 

[bookmark: _Toc146203919]Packaging
· See: Aesthetics – Packaging

[bookmark: _Toc146203920]Additional – carrier bag/clip
· See: Aesthetics – Materials
· See: Aesthetics – Size

[bookmark: _Toc146203921]Manufacturing Facilities
[bookmark: _Toc146203922]Requirements
· Based on current breathalyser manufacturing process
· Changes to design – capable to manufacture details on device and touch screen display
· Changes to size of device – to be able to support manufacture and packaging of different sized device
[bookmark: _Toc146203923]Current available
· Manufacturing of breathalysers currently made by company
[bookmark: _Toc146203924]Market Constraints
[bookmark: _Toc146203925]Market leaders
· Currently there is not a device in market that can test and identify 7 viruses – Covid, Ebola, H1N1 Influenza, Measles, Poliomyelitis, monkeypox and Smallpox
· There is a device on market that can currently identify Covid
[bookmark: _Toc146203926]Emerging competitors
· Current market leader development of various virus detection system, building on their ability to test for Covid
· No other competitors have been identified
[bookmark: _Toc146203927]Maintenance and Repair
[bookmark: _Toc146203928]Calibration
· Calibration performed by company engineering technicians
· Calibration against all viruses that device can test for
· Calibration schedule on yearly basis, and every time a service is performed 
[bookmark: _Toc146203929]Service
· Full service performed by company’s engineering technicians
· Service schedule on annual basis, however can be requested at any time for an additional cost

[bookmark: _Toc146203930]Error codes
· Clear error code displayed on device – number of error and reference to problem
· All possible error codes detailed in instruction manual
· Instructions on troubleshooting and resolution methods of error codes

[bookmark: _Toc146203931]Instruction manual
· See: Documentation – Instruction Manual

[bookmark: _Toc146203932]Packaging
[bookmark: _Toc146203933]Components
· See: Aesthetics – Pacakging
[bookmark: _Toc146203934]Size
· See: Aesthetics - Size
[bookmark: _Toc146203935]Insulation
· Each individual device to be packed in moulded plastic or cardboard holder in box to avoid damage during transportation
· The materials used for insulation will be made from recycled materials

[bookmark: _Toc146203936]Visual appearance
· See: Aesthetics – Packaging
· See: Aesthetics – Visual Appeal

[bookmark: _Toc146203937]Distribution
· Each device kit will be packed in one box
· 10 of device boxes will be packed in a bigger box for easier distribution
· These will be placed on pallets, wrapped and labelled with ID’s and barcodes for traceability purposes
· At the destination distribution centres, the ID’s will be scanned for stock and traceability
· Once orders are placed, the devices will be send from distribution centres to place of delivery

[bookmark: _Toc146203938]Performance
[bookmark: _Toc146203939]Battery life
· Battery life is expected to be 24h
· Minimum required battery life is 12h

[bookmark: _Toc146203940]Tests per battery life
· The expected number of tests that can be performed on one battery life is 100
· The true reflection on number will be confirmed during testing stage of device

[bookmark: _Toc146203941]Charging time
· Charging unit will use standard 120V plug sockets
· To fully charge battery 0-100%, it is estimated to take 4h
· To be fully confirmed during testing

[bookmark: _Toc146203942]Ease of use
· Battery life % will be displayed on device’s screen
· Battery icon will be colour coded:
· 0-30% = red
· 30-60% = yellow
· 60-100% = green
· At battery life 5%, the device will signal the need for charging
· Swapping batteries can be done by opening a clip at the bottom of the device
· Whilst one battery is charging, the device will run on spare battery – this eliminates the complexity of not being able to use the device if battery runs out

[bookmark: _Toc146203943]Politics
[bookmark: _Toc146203944]Tax
· Corporation tax
· Value-added tax
· Government increase of tax will affect t profitability which will lead to increased cost of product and sales
· Business will need to comply with taxes and adjust accordingly

[bookmark: _Toc146203945]Trade restrictions
· As the device is planned to be sold within UK, the trade restrictions will not apply
· When expanding to other countries, the company will need to align with specific trade restrictions that will apply to the product and services provided
[bookmark: _Toc146203946]Laws
· See: Documentation – Standards 
· See: Legal – Health and Safety
[bookmark: _Toc146203947]Processes
[bookmark: _Toc146203948]Raw materials
· Raw materials to be obtained from reliable certified sources
· Certificates of conformity to raw material specifications to be provided for every batch of material received
· Non-conforming materials to be sent back to supplier and for them to perform a corrective actions 

[bookmark: _Toc146203949]Manufacturing
· The frequency of manufacturing of the device will depend on order volumes and stock counts
· The schedule and production will be planned by tactical and strategic planning team
· See: Installation
· See: Manufacturing Facilities

[bookmark: _Toc146203950]Marketing
· The device will be introduced to customers through consumer studies following prototyping and initial trials
· Marketing sales representative will be able to travel to customers to showcase the new product
· Pop-up stalls at convention centres can be scheduled to launch product in markets and offer sign up deals

[bookmark: _Toc146203951]Distribution
· See: Packaging – Distribution

[bookmark: _Toc146203952]Service and calibration
· See: Maintenance

[bookmark: _Toc146203953]IT
· Hardware and software to be provided by a reliable and certified supplier
· Data protection regulation compliant
· Data storage to be locked by a password 
· Fast and reliable software functions
[bookmark: _Toc146203954]Prototyping
[bookmark: _Toc146203955]Materials
· See: Aesthetics – Materials

[bookmark: _Toc146203956]Data storage and database
· See: Intellectual Property – Data Storage
· Database protected by firewalls and password ID access only 

[bookmark: _Toc146203957]Success criteria
· Working prototype made as per desired design
· Prototype working as per specification
· Ease of use and alignment with wider stake holders on approving this prototype as the finished product result

[bookmark: _Toc146203958]Abort criteria
· Device not up to standard
· Device not identifying viruses
· Device not visually appealing
· No way for device to be manufactured on current equipment with manageable equipment changes required

[bookmark: _Toc146203959]Customer survey
· Following initial trials, consumer studies will be performed to obtain feedback on the device prior to launching in first production
· Survey questionnaires will be provided to collect all required information to determine any changes to product based on customer feedback – they will be the ones using the device and will provide good information on their expectations from the device
· Decide on changes suggested from customer survey results, align design and implement changes, if agreed to

[bookmark: _Toc146203960]Product Cost
[bookmark: _Toc146203961]Manufacturing cost
· Manufacturing actual cost will be determined during RSR/MSR trials and first production
· The estimated manufacturing cost for one unit has been noted as £80
[bookmark: _Toc146203962]Retail price
· The proposed price per unit £300 starter kit
· The proposed price for mouthpieces:
· Box of 100pcs – £20
· Box of 500pcs – £90
· Box of 1000pcs - £150
· Calibration price £100
· Service price £100
· Calibration + Service bundle - £150
[bookmark: _Toc146203963]Product Life Span
[bookmark: _Toc146203964]Battery life
· See: Performance – Battery Life

[bookmark: _Toc146203965]Tests performed per life span
· See: Performance – Tests per battery life
· See: Life in Service – Use

[bookmark: _Toc146203966]Quality
[bookmark: _Toc146203967]Reliability
· The device must be reliable when testing for viruses
· To enable this, regular calibration of equipment must be done against known control samples

[bookmark: _Toc146203968]Specification
· See: Documentation – Specification
· Finished product specification will be built and fully approved following RSR/MSR

[bookmark: _Toc146203969]Manufacture
· See: Installation – Manufacturing MSR
· Manufacturing process will align with specification and produce in-spec product
· Regular quality testing will be performed
 
[bookmark: _Toc146203970]Raw materials
· See: Processes – Raw materials
· Non-conforming raw materials must not be used for production of the device

[bookmark: _Toc146203971]Quantity
[bookmark: _Toc146203972]Product starter kit
· One unit of sales for product will include – one device, one instruction manual, one charger, two  batteries, pack of 50 mouthpieces

[bookmark: _Toc146203973]Mouthpieces
· Pack of 50pcs will come as a part of starter kit
· Top-up boxes of 100pcs, 500pcs and 1000pcs can be bought separately

[bookmark: _Toc146203974]Additional add-ons
· Device holder bag and device clip to belt can be purchased as add-ons

[bookmark: _Toc146203975]Pieces per delivery box
· See: Packaging – Distribution

[bookmark: _Toc146203976]Reliability
[bookmark: _Toc146203977]Calibration
· Yearly calibration against control samples of all viruses the device can detect

[bookmark: _Toc146203978]Service
· Regular service aligned with calibration to ensure the device is up to standard and working as it should

[bookmark: _Toc146203979]Battery life
· See: Performance – Battery

[bookmark: _Toc146203980]Life span
· See: - Product Life Span

[bookmark: _Toc146203981]Data storage
· Internal memory storage connected to externa cloud storage
· Password protected to ensure data protection is complied to

[bookmark: _Toc146203982]Safety
[bookmark: _Toc146203983]Health and safety compliance
· Product to be compliant to all standards and regulations required
· See: Documentation – Standards

[bookmark: _Toc146203984]User manual
· Complete user manual will be sold with each device as a part of starter kit
· See: Documentation – Instruction manual

[bookmark: _Toc146203985]PAT testing
· Charger will need to be PAT tested to ensure it is in a good condition
· This service will be a part of customer’s responsibility and align with their internal PAT testing schedule

[bookmark: _Toc146203986]Size
See: Aesthetics – Size

[bookmark: _Toc146203987]Shelf Life and Storage
[bookmark: _Toc146203988]Shelf life
· See: Life in Service – Storage
· See: Life in Service – Use
[bookmark: _Toc146203989]Storage
· The equipment must be stored in a safe dry area
· The equipment must be wiped dry if was used in wet environment
· The device has to be turned off after use to maintain battery and device life span

[bookmark: _Toc146203990]Shipping
[bookmark: _Toc146203991]Distribution
· See: Packaging – Distribution

[bookmark: _Toc146203992]Delivery
· Upon order placement for a device, it will be delivered from distribution centre to required location
· Free delivery – depends on logistics

[bookmark: _Toc146203993]Storage
· Stored in distribution centres until ready to be shipped to consumers
· Identified by ID barcodes for traceability

[bookmark: _Toc146203994]Social and Cultural
[bookmark: _Toc146203995]Health consciousness
· Spikes in viruses across the globe – COVID-19 pandemic
· Evolving virus strains
· Device will enable customer to test rapidly for infections
· Peace of mind of customers regarding their health or their loved one’s health
· Knowing to self-isolate or what medication is required in a faster time than standard tests
[bookmark: _Toc146203996]Population growth
· Rise in viruses and virus strains
· More rapid spread of infections
· More patients to test under standard test methods = more time required for healthcare professionals to diagnose
· More employees that will benefit of this device

[bookmark: _Toc146203997]Career attitudes
· Increased interest in rapid testing will allow specialists to concentrate more on other tasks in their agenda
· Specialists using the device to test themselves prior going home to their families to avoid infection spreading 
· Development of next generation testing device to rapidly test for other infections and viruses – research and engineering medical career paths

[bookmark: _Toc146203998]Time Scale
[bookmark: _Toc146203999]Manufacturing
· Manufacturing speed of device will be determined during trial stage of project
· Orders placed for production will be done in a timely manner based on manufacturing rate of operation in order to ensure stock availability for purchasing, and avoid situation of out of stock

[bookmark: _Toc146204000]Delivery
· All products will be delivered to a distribution centre where it will be held under ID barcode segregation to maintain traceability
· Depending on manufacturing speeds, the stock will be delivered to distribution centre within 1-2 days

[bookmark: _Toc146204001]Distribution
· Upon receiving sales orders, distribution centre will sign out necessary amount of products and prepare for delivery to the business addresses
· Courier will deliver stock orders to destinations 
· All necessary documentation and systems will be updated to reflect stock counts
· This process will take 2-3 days

[bookmark: _Toc146204002]Weight
[bookmark: _Toc146204003]Package weight
· Box of starter kit is estimated to weigh 2.5kg – to be confirmed during trials
[bookmark: _Toc146204004]Product weight
· Device only weight is estimated to be 500g – to be confirmed during trials
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