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[bookmark: _Toc104230201]Synopsis
A chemical detection system (CDS) is required for screening users of leisure and entertainment facilities before they enter the premises. The system will detect a given analyte, such as alcohol and/or drugs or specific viruses. The CDS will be required to instantly detect prescribed analytes when used in a breathalyser-style fashion. 
A CDS machine will be designed to be mounted upon a wall or frame within appropriate locations of relevant businesses. The user will approach the system, apply breath to a specially designed mouthpiece, which is then retracted and contained in an enclosed waste receptacle. Results will then be presented to the user and data logged within a digital system.
This product brief document considers applicable factors to the CDS design but is not limited to such.

[bookmark: _Toc104230202]Customer
[bookmark: _Ref102498395][bookmark: _Ref102498398][bookmark: _Ref102498439][bookmark: _Toc104230203]Identification
The leisure and entertainment industry comprises companies of varying sizes, from independents to worldwide businesses. Within scope of this product design are the following types of business: cinemas, concert halls, theatres, sport stadiums and arenas, leisure centres and gymnasiums.
The customer is the business procuring and adopting the CDS for screening their own clients; the user of the CDS is the individual attending a leisure facility (the business).
The age of the CDS user will vary from child to pensioner. The gender of the user will not be limited. The user will be of varying physical stature, such as height.
[bookmark: _Toc104230204]Experience
[bookmark: _Toc104230205]Aesthetics
The CDS unit should be easily identifiable for its purpose, with appropriate labelling and signage.
The CDS may be required to be personalised to the business, such as with individual branding. For instance, team logo or colouration may be valuable to the business at a sports stadium.
[bookmark: _Toc104230206]Ergonomics
The device is required for businesses to append in desired locations. The system may need to be connected to a height-adjustable frame or be wall mounted. The user will not be handling the device directly.
The height of the CDS should adapt so that individuals can safely connect with the system during application.
A user will be required to use buttons/dials to start analyses, but should not be required to handle the bio-waste, i.e., mouthpiece. 
[bookmark: _Toc104230207]Weight
The weight of the CDS should comply with easy, safe affixing (e.g., to walls) and/or upon a supplied frame. Likely the total system should not exceed 8kg.
As the user will not be handling the equipment, the weight for handling is only relevant for installers and maintainers of the equipment.
[bookmark: _Toc104230208]Size
The intended vertical mobility of the CDS requires size to be considered. If too large, the (electrical/automatic) movement may be restricted.
The size of the main unit needs to consider a user approaching ‘face to face’ with the unit, applying breath, the result appearing on-screen, then the mouthpiece or similar contracting into a waste receptacle. Thus, the size is likely not diminutive. Proposed main unit size ranges below:
Height x width x depth = 15-20 x 12-15 x 3-6 inches.
An additional aspect of the system is the automated insertion and removal/changeover of the user mouthpiece. This is anticipated to be a linked unit with waste receptacle. The overall size of these add-ons is contributory and should be considered alongside the main CDS unit.
[bookmark: _Ref103703728][bookmark: _Toc104230209]Reliability
The product may act as an independent device with minimal or zero technical support on-hand on-site. Reliability may be highly rated by a business if it does not wish to support regular maintenance.
High throughput of the product in certain sectors (e.g., concert arenas or sports stadiums) may render reliability an important factor.
Analytical results will need to be accurate in terms of ‘pass’ or ‘fail’ as this will ultimately grant access to the leisure premises.
[bookmark: _Toc104230210]Quality
The importance of the perceived quality of the new product should be fed back through Marketing. For instance, if it is expected to appear ‘premium’ as part of the attraction or user experience. Similarly, if the product is cheap looking, it is possible that the user may not be trusting of the results it is giving.
The quality ‘level’ will dictate the experience of the user. It is anticipated that a low noise, discrete appearing product will reflect empathy with the user, who may not be fully engaged with the process.
If the product appears too technological and futuristic, a user may be less obliged or fearful of apparent complicatedness.
The business (customer) will rely on the product appearing trustworthy and being of sound quality to accommodate its clients and provide reliable service.   
[bookmark: _Toc104230211]Requirements
[bookmark: _Ref103708325][bookmark: _Toc104230212]Product Cost 
Costs to be considered within the project include development, prototyping, testing, investment in production machinery, IP protection and the like, production running, storage, and distribution/transportation.
Factors contributing to the cost of development may involve employing short-term external expertise, as well as internal resources. 
Manufacturing pilot-scale product for developmental assessment is also a process which will accrue cost. The number and variety of prototype units will need understanding. Furthermore, pilot scale production may require alternative equipment, for purchase or hire, which may need budgeting for.
Analysis of the developed product, and throughout development, will be costly in some way. This could be external testing, investment in internal analytical equipment, or considered within the depreciation of current resources.
The new product to be manufactured may require alternative process apparatus; a production line may need to be modified or added to. Additionally, there may be extra steps in the production process, which would add to overall cost.
Trademarking, IP or registering designs may also be required and add to the overall development cost.
Final product will need packing and storing prior to shipment. This may be within an internal warehouse or be housed in an external facility through renting space. Hereafter, distribution and shipment means will need to be costed. 
[bookmark: _Ref102816482][bookmark: _Ref103021306][bookmark: _Ref103703747][bookmark: _Ref103706457][bookmark: _Ref103706466][bookmark: _Toc104230213]Performance
The CDS is required to output instant results so that feedback to the user is not delayed. These should be digitally displayed, and an option provided for a printout or ‘receipt’.
The system will be required to ensure the result is a ‘pass’ or fail’ in each case; a ‘fail’ will result in the user not being able to enter the business premises. Consequently, the system may need linking to an internal ‘alert’ system for security purposes.
The detection system should be geared to the applicability of the customer in that some institutions will require alcohol level testing, others drug or virus analyses. As such, the product must perform in either or both sectors; more than one product model may need to be developed to enable the varied application.
The product will need to perform for the required length of time, e.g., per day, in which the business requires it. This is prescribed as service life.
Within the performance is the automated changeover in mouthpieces and temporary storage of such within an enclosed receptacle linked to the main device. This changeover should be swift.
[bookmark: _Toc104230214]Installation
The product will need to interface with the customer’s systems to relay results promptly and ultimately enable ‘yes/no’ access to the premises. As such, the installation of the product within the business must be considered.
At point of customer query, it should be understood the requirements/systems of the customer; compatibility of the product should be clear to the customer to avoid potential disruption or disappointment at install.
For product installation, the space required for access needs some definition; it will be necessary for installer/s to have access for a set amount of time. For up to four installs in one location, this is estimated to require two installers for four hours (half a working day shift); the team would require a 4mx4m space allocated around each install location for operating. 
Power and internet connectivity will be required at each customer location for product use and during install.
[bookmark: _Toc104230215]Safety
The wall or frame mounted CDS cannot be so easily detached from the fixture such that it falls on to a user. Associated is the electronic vertical adjustment of the CDS to accommodate users’ heights, which needs to be a safe process. 
The mouthpiece will need to be compliant for direct human usage and hygiene considered. Mouthpieces will need to be changed without input from the user or a business representative; consideration to be given to automatically adjusting and changing the system.
[bookmark: _Toc104230216]Life in Service
The product likely needs to have a long service life to account for regular public usage in the leisure and entertainment facilities in which it is adopted. The way in which this ‘length’ is assessed will need defining.
Market knowledge should feed into this requirement through understanding how businesses would intend to use such products. Generally, these items could be used every day for the duration of the time which the business is open. The leisure and entertainment industry is so vast that understanding exactly which sectors would adopt this product is of prime importance. E.g., if cinemas intend to use such products, the operation may be 12 hours per day, seven days per week. Conversely, a concert hall may only need six hours per day for four days per week.
It is possible that multi-versions of the product may be designed from a service life perspective, i.e., shorter and longer service life options, which could be price-adjusted accordingly.
[bookmark: _Toc104230217]Maintenance and Repair
The requirements of the product in terms of repair and maintenance need to be explored during scoping. If the product requires specialist input in this regard, perhaps the manufacturer provides this service. In so doing, service contracts will need implementing.
If the product is expected to be maintainable by the customer, full instructions on how to do so will need to be provided and included in any relevant Terms and Conditions of sale/supply.
The product will need to be supplied with an initial warranty and/or guarantee. The length and conditions of such will need verifying with Legal and relating to product performance (testing).
[bookmark: _Ref103708337][bookmark: _Toc104230218]Environment
Certain CDS units will be adopted in relatively high humidity conditions, such as those attributed to leisure centres, gymnasiums, swimming pools, etc. Such conditions may be associated with changeable temperature conditions also; warm and cold environments may exist.
In concert arenas, there may be propensity for wall mounted CDS units to be subjected to vibration due to high level noise and customer movement.
[bookmark: _Toc104230219]Reference considerations
Legal, Intellectual Property, Performance, Testing.

[bookmark: _Toc104230220]Commercial 
[bookmark: _Toc104230221]Competition
A full review of the competitive market should be undertaken as priority. This should include, but not be limited to, literature (research and commercial) and patents.
The size of the current market and its potential growth should be assessed, as should the available market share for this new development.
Products already in the market could be internally tested and reviewed to understand the features which customers are already experiencing. Product experts within the company should be involved in the analysis of the competitive products.
The price points of products already in the market is important information; how this new product resides in the category range may determine its success.
Related to compliance is research into the industry standards required for such new products and services, including any accreditation needed for the given application.
The commercial team should undertake research to directly reflect the customer (business) and eventual user; forms can take customer value proposition canvases1 and empathy maps2. Input here will directly inform on desired product performance and design, but also can be used in reference to products already in the market. It is possible that products already in existence are not meeting expectations.
[bookmark: _Toc104230222]Market Constraints
Within the target market there may be restrictions on the product application and compliance.
The size of the current market could be a limitation; the market could exceed productivity capabilities of the company. Also, the market could be too small or niche for the proposal to be financially worthwhile.
Relative numbers of CDS product already in the market should be understood in terms of space for a new product.  
[bookmark: _Toc104230223]Branding
The new product may be branded in a new or existing style to the business. If new markets are targeted, this may need a brand refresh or change so that it stands out from related products active in other sectors.
If the customer has preferences on brand, these should be prioritised. To include, but not be limited to, brand name, logo style and colour.
Branding should be in keeping with the relevant technology sector and target market to not distract from its purpose.   
[bookmark: _Toc104230224]Reference considerations
Identification, Legal, Quantity

[bookmark: _Ref103791334][bookmark: _Ref103791357][bookmark: _Toc104230225]Supply Chain
[bookmark: _Toc104230226]Shelf Life and Storage
The product’s shelf life should be defined as well as possible and against all relevant storage conditions. This will relate also to markets and environment of eventual usage.
As a frequently used, wall or frame mounted device, likely the shelf life required will need to be reasonably long (provided it is maintained appropriately). To allow for this, materials used to form the product composition need to be adequately tested for degradation in the relevant environments (heat, cold, humidity).
Related is the effect of product storage prior to use, i.e., during distribution and in warehousing. If componentry requires special mid- to long-term storage conditions to not degrade, the types of packaging need to relate.
The new product’s intended disposable mouthpiece is likely a special component with respect to shelf life, as it needs to be biologically compliant and remain hygienic prior to user’s adoption. Likely the mouthpiece will require special packaging prior to installing into the device in order to maintain a shelf life.
[bookmark: _Ref102499011][bookmark: _Toc104230227]Shipping
In understanding the potential customer base, it is possible to know where the manufactured product will require transport to. Leisure and entertainment industries exist worldwide; a simplistic view is that there is prospect for global supply. Transport via road, air and sea freight is within scope.
Product and packaging should be designed to withstand, and be tested against, the associated transport conditions. For instance, assessment against vibration, for withstanding humid, cold and/or hot conditions.
Mostly, freight is expected to require palletisation, with outer and inner cardboard boxes atop such, housing the product. The boxes will need shrink wrapping to the pallet. Pallet sizes will need to comply with the required registration for the intended country. Pallets may need corner posts for protection and top layers (of boxes) may need protecting for pallet stacking. The degree of viable pallet stacking needs to be understood.
Further understanding of distribution includes the Ecommerce versus bulk supply routes.
[bookmark: _Toc104230228]Ecommerce
It is likely that individual units will be required in some instances, such as by independent business owners; units may need to be supplied in small pack sizes. The means to supply such may be through distributors, who re-pack units from bulk into individual, smaller cartons. 
[bookmark: _Toc104230229]Bulk Supply
Some customers will be either require multiple units for a single location of their business and/or have multiple sites which need to be supplied. Units may need to be palletised for such shipments. Furthermore, bulk shipping will likely be employed for supplying distribution centres.
[bookmark: _Toc104230230]Reference considerations
Environment, Packaging, Identification, Testing.

[bookmark: _Toc104230231]Sustainability
[bookmark: _Toc104230232]Circular Economy
The manufacturer should consider being able to retrieve used materials for use back in production. This will drive towards a circular system and counter a ‘cradle to grave’ approach.3 This may include products which have reached the end of their service life, componentry which has been replaced, or the used mouthpieces.
[bookmark: _Ref103791331][bookmark: _Toc104230233]Materials
The product construction should comprise as much recycled content as possible. This includes in the product exterior, customer-facing materials and those within the inner componentry.
It is advisable to source materials from sustainable sources and via networks with minimal environmental effects. For instance, transporting raw materials across the globe, followed by worldwide final product distribution will have high environmental impact. 
The disposable mouthpieces should be compliant for medical testing type application.
[bookmark: _Ref102498526][bookmark: _Toc104230234]Packaging
Units of CDS need to be packaged in such a way that they are safe from damage during transit to customer or distributor.
Each CDS should be individually packaged in a cardboard container, with appropriate inner padding materials. Each component should target to be high recycled content and recyclable.
Initial packaged containers (termed ‘inner’) should be contained within ‘outer’ cartons, thereby allowing customers to easily receive bulk orders. 
The cardboard materials should be printed with the appropriate ‘recyclable’ logo to encourage customers to recycle. It is preferable for the binding shrink wrap (to pallet) to also be recyclable. It is possible that post-installation, the manufacturer retrieves the packaging for re-use.
The cost of packaging should be kept low to maintain product margin; quality of packaging should be balanced against cost impact and the requirements of such.
[bookmark: _Toc104230235]Reference considerations
Shipping, Testing.

[bookmark: _Toc104230236]Legalities
[bookmark: _Ref102813737][bookmark: _Toc104230237]Intellectual Property
A thorough investigation into potential conflicting patent literature should be undertaken during product scoping. This should include, but not be limited to, market, componentry, performance, and materials.
The company should take the decision on intention to protect any technology developed through this new product development. Any external contributors will be required to complete a non-disclosure agreement (NDA).
[bookmark: _Ref102500666][bookmark: _Ref102818289][bookmark: _Ref103021417][bookmark: _Ref103704452][bookmark: _Ref103707675][bookmark: _Toc104230238]Legal
The legal limitations of certain drugs, alcohol or virus/disease which could be detected in a CDS user need to be fully understood. This will contribute to the requirements of the product sensor systems.
The legalities of the use of a CDS within an entertainment or leisure complex by the public should be understood. 
[bookmark: _Toc104230239]Reference considerations
Performance, Politics, Social and Cultural.

[bookmark: _Ref103793004][bookmark: _Toc104230240]Political and Social
[bookmark: _Ref103793017][bookmark: _Toc104230241]Politics
The political climate at time of introduction to market should be considered. Any potential political unrest which may even slightly relate to CDS or national health may influence product success. This extends to politicians or public figures who may be associated with the company, another CDS or similar product or service. 
Stability of the marketplace across the intended distribution network should be understood, or else risk product success.
Politics can also affect supply of raw materials and the nature of such. It is most appropriate to target stable supply from sources not undergoing political unrest.
[bookmark: _Ref103793018][bookmark: _Toc104230242]Social and Cultural 
There may be social and cultural implications of adopting a CDS for a prescribed purpose within a leisure or entertainment setting. It is possible that there may be upset at the introduction of adopting such a product within a leisure or entertainment complex. Legal counsel will be needed to aid this understanding.
The social climate with respect to materials usage, recyclability, and sustainability, etc, should be studied. The product may not do well in market if the materials will not be accepted within the current culture.
[bookmark: _Toc104230243]Reference considerations
Legal, Materials.

[bookmark: _Toc104230244]Development Steps
[bookmark: _Toc104230245]Timescales
For an overall appreciation of the timing from conception to product launch, the appropriate New Product Development process should be consulted. If the business is following a Stage-Gate system4 this can aid in understanding the full timescale and individual milestones. Indeed, the Commercial and Technical Stage-Gate processes are pertinent.
A realistic estimation is needed of the initial design time required. Investment at this stage will especially benefit downstream processes.
Calibrating the project’s overall timescale against the Commercial expectation is vital. It would not be viable for the design and implementation to exceed the time required for the new product to reach market.
Legal and Regulatory teams must contribute to defining the timescale as compliance testing and registration may be lengthy.
If external parties are involved in the development, this may add extra time for instance due to project administration and resource availability.
Understanding is needed of the influence of activities undergoing at certain points of the year. For instance, national holidays, typical holiday periods for a market or country; a European supplier may employ significant downtime during the summer months. It would be prudent to list the intended holidays of direct project team members at the start of the project and keep this updated.
[bookmark: _Toc104230246]Prototyping
A prototype will be required for application testing against the new product criteria.
The full function and characteristics of the prototype will need evaluating against the initial product brief; aesthetics and performance are key.
The prototype should be tested in-house according to intended quality testing and evaluation relevant to the market, including in situ in a customer location. Appropriate testers should be employed, including Marketers, intended users, business owners (customers) and product developers. Within this set, a range of people should be considered, including across genders, ages and heights (to account for product placement against wall or on frame). (Consider here any legal implications of inclusion/exclusion.)
The timing of the prototype should fit with the Stage-Gate process the business employs; timing prototyping too early will not be reflective of the final product, but too late could lead to undesirable product features or performance.
It may be plausible for more than one prototype stage to be present in the NPD process. This could benefit a comprehensive consideration of the new product.
Prototyping will contribute to project and product cost; prototyping stages should be budgeted at the project start. 
[bookmark: _Ref103019596][bookmark: _Ref103020008][bookmark: _Ref103706592][bookmark: _Toc104230247]Testing
The product in development will need testing according to product and materials’ performance.
Tests to be considered include, but are not limited to, the following in Table 1.
Table 1 – List of test considerations.
	Product Performance
	Materials
	Miscellaneous Tests

	Electrical, inc. PAT
	Mechanical
	Mouthpiece biocompatibility

	Sensor calibration
	Stress
	Dimensional analysis

	Detection speed
	Weathering
	Dimension tolerances

	Battery life
	Hardness
	

	Mouthpiece disposal automation
	Flexibility
	

	Height adjustment process
	Smoothness
	

	Output variability
	
	



At this stage, a preliminary test specification should be developed. 
Development of the final quality test procedure and specifications will need to be addressed towards the end of development, as the project is passed to the manufacturing team.
[bookmark: _Toc104230248]Reference considerations
Legal, Reliability, Performance.

[bookmark: _Toc104230249]Product Engineering
[bookmark: _Toc104230250]Standards and Specifications 
The requirements of the market, country of manufacture and country of use/sale are required to be known during the design phase. If the product is to be marketed in more than one country, the standards of performance need to be addressed according to that country.
International (ISO5), European (EN6) and British (BSI7) standards should be considered. This includes documentation pertaining to the manufacturing premises, quality testing and NPD management.
Test method standards are to be identified prior to understanding test requirements, such as those which reside under ASTM certification.8 
[bookmark: _Toc104230251]Documentation
Documentation and record-keeping features throughout the development cycles, during scale-up, and are inherent to the product post-launch.
The NPD process needs to be documented throughout by the project manager and contributory functions. For instance, a Product Development File should be maintained by the Technical team; features should include experimentation details and conclusions. Also, meeting minutes should be recorded for traceability; standard format and archive location should be agreed upon.
Documentation is required for all stages of the production process, as listed:
1. Inputs: specifications for raw materials (components), training certificates for operatives, certification for manufacturing (e.g., GMP).
2. Process: machinery specifications, calibration and service certificates, machinery performance trending, process capabilities.
3. Outputs: final product specification, product test certificate, packaging specifications and quality standards. 
All standard documents should be controlled with revision numbering system and archive storing.
[bookmark: _Toc104230252]Reference considerations
Performance, Legal. 

[bookmark: _Toc104230253]Manufacturing
[bookmark: _Toc104230254]Processes
Consider during design the possibility of special manufacturing processes. This may be but is not limited to injection moulding with new tooling and/or virgin materials, labelling or engraving via an atypical means.
Given that the product use is related to medical, there may be standards to comply with during manufacture which require alternative production processes or environments.
[bookmark: _Toc104230255]Facilities
The capabilities of the existing production set-up need to be compared against the new product design and expected output quantities. A decision will need to be taken as early as possible on if the new product fits into current capacity or if new equipment/facilities are required.
Associated is the early decision to make versus buy. For this, internal costing and capabilities need to be understood and reviewed versus a possible third-party manufacturer. 
[bookmark: _Toc104230256]Quantity
Considerations in the productivity numbers, i.e., produce off the manufacturing line in a given period, are required. Manufacturing will aim to be as efficient as possible, which may be achieved through investment in more reliable machinery and componentry. 
If production runs are to be lengthy, for high quantity output, this may also require more or longer shifts for production operatives, or more operatives per line.
If the product is expected to be an additional feature to the company’s line, this will be extra demand. Consequently, there may be need for an entirely new/additional production line.
[bookmark: _Toc104230257]Company Constraints
Factors to consider relating to the company include, but are not limited to:
· Research and development facilities – if current set-up comprises correct resources
· Personnel – if production, support and technical staff numbers are appropriate to resource this development
· Testing – if analytical and associated test equipment is sufficient for the product and process during development and post-launch
· Skills – if staff require training to operate new/adapted equipment; consider product knowledge here also
· Supply chain and logistics – if the company is constrained with respect to acquiring and housing materials imperative for the new product and/or process
[bookmark: _Toc104230258]Reference considerations
Product Cost, Quantity, Environment.

[bookmark: _Toc104230259]Glossary of Terms and Abbreviations
ASTM: American Society for Testing and Materials
BSI: British Standards Institution
CDS: Chemical detection system
EN: European Norm (European Standards)
GMP: Good Manufacturing Practice
ISO: International Organization for Standardization
NPD: New product development
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