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PROJECT SUMMARY
Through valuable work with the University of Johnstown, as part of a Knowledge Transfer Partnership, a fantastic opportunity has been identified to expand our chemical alcohol detector system to include the identification of other organic materials generated in the breath as a result of various virus infections. 
We require the design and development of an advanced, superior, portable handheld device that accurately identifies and measures organic material generated in the breath of individuals as a result of virus infection. The device should be reliable, easy to use and capable of delivering quick results. It should comply with all relevant legal standards and regulations.
This Design Brief will offer an in depth overview of the important areas to consider when developing the Tiger Virus Detect™. Further research will be required with specialists in sensing technologies, virology and product design in order to bring the physical product to life.

Target Audience
Heads of; Design and Engineering, Process, Manufacture, Finance, Marketing and Logistics. 
The Vision
Given the recent pandemic we see great potential in developing a product that can meet both clinical and personal requirements for Virus Detection. We want Tiger Virus Detect™ to be the tool that the public and clinicians reach for first.

The Current Market
The global pandemic has given rise to a perceived threat of disease. This has created an increased demand for the rapid and accurate detection of viruses before the population is infected. The public health concerns and government initiatives contribute to this.
[bookmark: bbib2][bookmark: bbib32]For the vulnerable and their families, protection is key. In addition, viruses are an increasing threat as agents for terrorism and biological warfare, detecting the virus quickly is essential in order to medically respond to the viral infection and/or implement quarantine (Atlas, 2003, Niller, 2002 cited in Wang, Xu, L. & Li, Y. 2015).  On a wider level, the protection of staff and the general public is paramount to organisations. There is appetite for the product worldwide.



The Problem to Solve

The presence of harmful viruses will be quickly and accurately identified in patients which is critical to “counteract viral outbreaks, epidemics as well as bioterrorism” Mullen (2020).
The previous top level testing available, i.e. Polymerase Chain Reaction processing, had the disadvantage of taking a long time to process, it was costly in terms of running the laboratory and its staff. Delays in obtaining results impacted on the user’s wellbeing and ability to come into contact with other people.
“…risk of pathogenicity, alongside the fact that many viruses can rapidly mutate highlights the need for suitable, rapid diagnostic measures” Cassidy et al (2021).
Therefore the rapid on-site Tiger Virus Detector ™ will allow for quick onsite results. The product can give the organisation, or the individual being tested; peace of mind, allay concerns and give the consumer the knowledge needed to act upon a positive result. 
This information can assist the sales team when selling the product to explain how it will make someone’s life easier.

The Goal
We want to support and expand our existing business. We want to raise our profile, market share and ultimately our sales and profits.

By exploring this new business opportunity we can retain our competitive edge. Superior design capability is essential in order to provide a detector product which differentiates from competitors and therefore helping the Tiger Laboratories to gain a competitive advantage (Gemser and Leenders, 2001) and attract and retain customers (Menguc and Yannopoulos, 2014).

We will employ both incremental and disruptive new product development. 
The existing knowledge, experience and technology we have can be extended to inform the development of the new Tiger Virus Detect™ product. We can capitalise on the success of our chemical alcohol detector and the strong brand identity that Tiger have. There are risks attached to this path of incremental development. Employees may resist change. We may also face challenges in allocating resources, we will need to ensure that enough is invested to remain competitive and also have the resources available to invest in continued innovation for the future. 

Many incremental new product developments can struggle in a saturated market, however since the Tiger Virus Detect™ product is entering a new market there should be significant opportunity to gain a decent share of the market. Especially as we are motivated to bring the Tiger Virus Detect™ to the market as soon as possible. 

LEGAL PROTECTION
[image: All about a non-disclosure agreement - iPleaders]
NON DISCLOSURE AGREEMENT 
Utilise non-disclosure agreements (NDAs) with suppliers, manufacturers, partners and employees. They provide assurance that the confidential information will be secure from imitation or being shared elsewhere (Fanimokun et al 2012)
Signed NDA's by all parties (suppliers, target customers, etc.)

[image: Copyright Symbol]COPYRIGHT
Protect original written or recorded material, e.g marketing provisions, instruction guides and videos.
[image: Trademark - Wikipedia] 
TRADEMARK
  Protect the brand name and logo.


Regarding the idea creation of the device and who retains the Intellectual Property, legal advice will be sought from the Company’s Lawyers. They will also review existing patents or intellectual property related to bio Virus Detection technologies in order to identify any potential infringements.
Professional indemnity product liability- It is essential that the Tiger Virus Detector™ is covered by insurance to protect Tiger Laboratories from product liability claims arising from “injuries, death, or property damage caused due to defects in the products.” Marell (2021).


Progress So Far
NB We have registered a Patent to protect novel components of the Detector’s technology, design and function, for example, sensors and unique algorithms.

The new detector has been trialled in the Laboratory with successful outcomes.

We have successfully prototyped the electronic and mechanical components of the detector.

We have engaged the Marketing team who have created materials ready for launch, this will be progressed further with images of the actual product and full specifications once established.

We have procured a UK based company to design the outer unit of the detector and its appearance.

We have confirmed that the detector will be assembled, tested, packed and shipped at our Welshpool site. 

We have trademarked the product’s name. 

We have gained approval and certification for Tiger Virus Detect™ from appropriate medical device regulators.

We have undertaken preliminary research and established that China or Malaysia will be the favoured source for the electronic circuit boards. While the moulded parts will be sourced from the UK or Europe.

We have reversed engineered competitive samples.

Competition
Currently there are few companies in the market place providing similar products. Our direct competitors include Lion Laboratories, Diamond Detectors and Chemical Cloud Ltd. They have all launched a viral detector system within the previous 12 months. And all have a price point more than 5% lower than the Tiger Virus Detect™, this will be addressed further on in this brief.

Being first, or early to market can provide a first-mover advantage (FMA). We can aim to establish a large customer foundation that will make it difficult for subsequent entrants to challenge our position, like Uber and Ebay have done in their respective markets (Park 2022). Being in a position to move on to the market in December will give us an opportunity to take a strong foothold in the market. 

There may be higher gains to be had entering the market later and achieving second-mover advantage (SMA) (Birger 2006; Suarez and Lanzolla 2005) cited by Park (2022). We have to consider the risk that ‘copycats’ may benefit from the Company’s investment into developing the Tiger Virus Detector™ by learning from our mistakes and potentially gaining from what Cho, Kim, and Rhee (1998) describe as a technological ‘leapfrogging’ (Cited in MIS Quarterly Vol. 44 2020). We must therefore ensure that the Intellectual Property is adequately covered, as mentioned previously.

The existing devices on the market require further research to review their strengths and weaknesses in order to identify ways that the Tiger Virus Detect ™ can potentially outperform them and stand out. It well also help to feed into our brand strategy.


[image: A clipboard with a pencil on it

Description automatically generated with low confidence]Market Research
We have undertaken interviews, surveys and focus groups in order to establish the exact requirements of consumers when they wish to procure a Virus Detector. This has enabled us to identify the key desirable features to incorporate into our product design and also include unique functionality which does not currently exist in the detectors currently on the market. 
Many studies have concluded that consumers hold a ‘range of acceptable prices’ when contemplating a purchase, this includes a lower and upper price limit (e.g. Monroe and Venkatsen 1969; Raju 1977 cited in Kosenko, & Rahtz, D. 1988). Research into our limited competitors has enabled us to identify a price bracket. In line with our brand aspirations we will be producing a high-end model of detector. Due to the advanced technology fast detection and quality components utilised we shall aim to price the units at the higher end of the market. We anticipate a unit price of £100 per unit for personal use, £90 for commercial use (due to the potential volumes purchased), the same to clinicians but with a further discount incentive (to be negotiated).  The Finance section’s input will be sought to establish the feasibility of this price point and determine a pricing strategy. They will take into consideration; Cost of Goods Sold, desired profit, overheads, material costs. We want to be competitive and deliver customer expectations.
Our research into market size and potential growth is encouraging. A report by Technavio estimates that the global bio-detection market is set to grow by $12,270.05 million between 2022 to 2027, a growth potential CAGR of 12.96% over the 5 year period. Technavio (2023)

We have identified several areas where the detector can be utilised. There is demand from the general public, healthcare providers, public venues, food manufacturers and educational establishments and more. Given the wide ranging possible users, we have to focus on a defined few. 

Through our research we have identified options for the future, once we have established the Tiger Virus Detect™ in the market we will continuously review it’s position and look to acquire further customers in other markets. For example, use of the detector could be extended to animal diseases. Stringer et al 2008 developed a sensor used to porcine reproductive and respiratory syndrome virus (cited in Castillo-Henríquez, 2020). It is important that any future design requirements are considered at this stage with a view to the unit having the potential capability to accommodate them.

The marketing team can use the information gained from market research to effectively position the product.

Sales Team- Initial customer evaluation is required. Need to SEE how customers interact with the prototype.

Target customers

· Doctor Surgeries/laboratories/hospitals-  to diagnose and monitor patients and staff
· Schools/Colleges/Universities- to monitor and control spread of viruses between pupils and staff 
· Research laboratories- identify viruses for study
· Food manufacturers- to monitor employees and prevent contamination of food/goods
· Public venues- hotels/restaurants/sports stadia/airports/theatres- to monitor staff and guests
· Emergency services- protect staff personal safety
· Public Health Officers- determine disease break out
· The general public- to confirm infection

The device should be suitable for both personal and professional use. 

Timeline and Budget
Timeline
In consultation with the design and development team it has been determined that a period of 9 months is available for the project to develop the Tiger Virus Detect™ (this includes one month contingency to account for any issues which may arise during the process). 
It is anticipated that the design of the physical unit will be completed 1 July 2023.
We want to confirm the new suppliers by August 2023. 
The Unit will be going in to manufacture in late September 2023 (anticipated 750,000 units in year 1, 3 million per annum afterwards).
We anticipate the Tiger Virus Detect™ will be ready to distribute for sale from 1st December 2023 -B2B and B2C.

Budget
Currently we have allocated £950,000 to the development of the detector. With an additional 10% contingency. The Head of Finance will review the spend at regular intervals.


Brand

We will build on our existing strong brand identity within the market place. We have a significant presence and existing customers know that they can depend on Tiger Laboratories, our reviews evidence this, and will go some way to assure new customers. 
There will be a continuity of tone (see below). RELIABILITY is a key message.
Our product name is Tiger Virus Detect™ - clear and simple and easy to remember. The font and text colour will replicate those of other Tiger products which communicate clinical expertise, professionalism and reliability.
We should create a tagline that reflects the essence of the detector and briefly highlights it’s benefits.
Our market research revealed that accuracy and speed are top priorities to our potential customers, closely followed by robustness. Therefore this can inform our brand strategy and we can incorporate this into the branding of the detector. This will also influence the design of the device. 
Our brand personality will embody clinical expertise, professionalism, ethics and reliability and will convey a cutting edge, forward-thinking, science-based approach. This message needs to be carried forward by the marketing team into our website, in marketing materials, and on social media platforms. Designers need to ensure consistency throughout all branded materials including instruction sheets, packaging and display units in the retail space. 
The product itself needs to carry the key message of how it can help detect viruses and the associated benefits of doing so. Sharing new industry insights with your audience can help establish or improve brand authority (indeed.com). We need to reinforce to customers that we are a trusted bio virus detection company at every opportunity. We should do this by advertising our compliance certificates, obtaining endorsements from medical experts if possible and shout about our positive reviews on our website and other materials. This will improve our chances of gaining and keeping customers. The marketing section need to continually review the branding of the Tiger Virus Detect™ and be reactive to any changes in the market place. It is an ever evolving area and scientific progress made continually. Therefore the message needs to adapt along with it in order to keep our customers engaged.

”Businesses are now only as strong as their brands, and nothing else offers business leaders so much potential leverage” 
(Stengel, 2011)
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We need to integrate the principles of the circular economy into our practice, engineering will play a key role. We require “proper management of the manufacturing processes products and services, in order to achieve the proposed functionalities, energy and material consumption in a circuit that considers their entire life cycle” (Soporan et al 2020). 
The following points should be taken into consideration;
· Use a return system- where users can retain and return the product to us, or use a designated point, for recycling and avoiding waste.
· Use recycled material to manufacture the units rather than virgin material. We need to consider sourcing compliant recycled plastic and other components
· Use quality materials to prolong the life of the device. 
· The potential for remanufacturing returned devices, by extending the life of the units waste is reduced.
· We could work in partnership with recycling firms to ensure that the non-recyclable parts of the unit are disposed of in an environmentally conscious way.
· Promote recycling to our customers- packaging and marketing materials can carry messages about our commitment to recycling and sustainability, the importance of it and how to do it. This fits in with our brand’s image.
· Regularly review our processes and identify areas where we can improve, for example, using new materials with better recyclability capability, we can seek to improve our energy efficiency.

Key functions and performance
· Capability of detecting a number of different viruses including flu, COVID-19 and potential new strains
· Advanced sensors- high performing accuracy and sensitivity
· Long battery life
· Rapid results- within seconds/minutes
· Data display- information is reported in a clear visual format
· Accompanying audio alarm signals- set at a clear, non-distressing pitch for a short burst of time.
· Consider wireless connectivity-to allow for data transmission and remote testing
· The finish should be sleek, smooth and clinical in appearance. Also sturdy and dependable in order to reflect the brand image- of reliability and quality. 
· Branded packaging
· Clear user instructions included to ensure proper operation which preserves the detector’s lifespan- translated into the language of the country exported too if applicable.



Design
· It is a portable device, therefore needs to be lightweight and compact. And ergonomically comfortable in the average adult's hand, so moulding and shaping should be investigated.
· Given that it will be used by a range of the population, including the elderly, simplicity is helpful to accommodate those with dexterity issues. The controls should be intuitive and instructions clear. The user shouldn’t be intimidated by the device.
· The visual display component should have clear icons which are easily interpreted and bright enough so that the majority of people can read them. 
· Safety features to protect clinicians and other ‘non-self’ users from viral contamination. The unit should be sealed to protect the electronic components and also the user from contacting any unnecessary parts.
· It needs to be robust to withstand being dropped and also being utilised in different environments, so a lightweight durable material is required.
· Will calibration be required to maintain accurate results or does it self-calibrate?
· Aesthetics- the material should be tactile and a comfortable temperature to touch. Given that this is a medical tool it should be made in a colour to reflect this. Black or white, need to check the costs for colour pigmentation. No patterns.
· Simple text and numbers on unit
· Input is needed from the product design, finance and procurement team to inform whether to source the mechanical element as a fully assembled unit or to procure the mouldings separately and assemble the unit in Welshpool. Given the projected volume of 3 million each year, following year 1, the capacity to accommodate this aspect of the process needs to be considered and mapped.
When the design is complete, senior management including all heads of department will be required to give initial feedback. The product design can then be revised as required until the final design is in a position to be progressed. The design will require sign off  before final testing and eventually launch.

Technical specifications
From market research we have considered the elements below from our competitors and aim to make improvements in order to gain a competitive edge. We want the detector to weigh slightly less (existing reviews raise the weight of the existing units as an issue), we want it to be quicker- a feature that we can promote in our marketing, we want it to operate with fewer batteries. 
The following specifications need further exploration by the Design team.


	Measurement range
	Minimum 
Maximum
	0.00mg/L breath
3.00mg/L breath

	Measurement Accuracy
	±0.02mg/L ≤ 0.300mg/L ±10% above 0.20mg/L
	In Active Mode only

	Response time
	0.25mg/L alcohol level
	Less than 8 seconds

	Recovery time
	0.25mg/L alcohol level
	Less than 20 seconds

	Sampling frequency
	Negative test result
	Less than 8 seconds

	Operating temperature
	Minimum 
Maximum
	-6 oC 
42 oC

	Ready time
	Less than 5 seconds 
Under 40 seconds
	From switch on at 20oC 
From switch on at -5 oC

	Operating humidity
	20% to 95%
	Non-condensing

	Storage temperature
	Minimum
Maximum
	-20oC 
70oC

	Trigger Flow
	9L/min
	In active test mode only

	Power supply
	3 x ‘AA’ Alkaline batteries
	RPU Power Pack Optional Accessory.
A rechargeable battery with a minimum usage time of 8 hours before recharging

	Number of tests
	9000 on a set of batteries
	Zero alcohol repeat tests

	Database capacity
	11000 records
	Rolling database

	Instrument weight
	190g
	300g with batteries

	Dimensions
	200mm x60mm x60mm
	

	Wireless connectivity to enable data transfer to external devices
	
	


(adapted from lionlaboratories.com) 
Material Selection
There are many important considerations when choosing materials for the detector, as outlined below. Therefore the engagement of a material scientist should be explored. There is a financial cost attached to this, however this may be mitigated against by the time saved in investigating a number of materials in house.
· It needs to be durable (a life span on minimum 4 years is desirable), robust (clinicians/concert venues etc could be using the detector for hours a day), withstand being dropped
· It needs to be compatible with other materials 
· It is essential that it is easy to clean given the contact with potential viruses- therefore a nonporous material should be utilised
· It needs to be accessible from suppliers and readily available in order to fulfil orders
· It should withstand a wide range of minimum/maximum temperatures in order to minimise issues with storage and during use
· It needs to be cost effective
· It should be resistant to disinfectants 
· With sustainability in mind we want to use a material/components that will have the potential to be recycled. We also need to consider the whole process of producing the material and investigate that it has been made in a way that satisfies our ethos.
· It should be tactile and room temperature to the touch
· It needs to have moulding capabilities
· The requirement for the device to appear clinical means the material should have the capacity to be coloured white or black
· Exploration of antimicrobial plastic- “creating a protective layer that is highly resistant to bacterial contamination” (www.goodfishgroup.com)
· It should have the capability to retain print for the duration of the detector’s lifespan
· Disposable parts of the device, such as breath sample cartridges, will be critical to reduce chance of contamination- a robust fitting lid is essential.

· The LCD screen will undergo the same considerations above

Materials for investigation; ABS (Acrylonitrile Butadiene Styrene) or polycarbonate
We need to research  a number of alternative suppliers as the CEO and Finance Director have identified this as a means to possibly reduce overall manufacturing costs for the company.

Safety & Compliance
The design of the detector will comply with industry standards and legal requirements for accuracy, safety, and reliability, ensuring it meets the necessary certifications and approvals for use. Global BSI certification and key international standards (ISO).
We need to consider the following (qualityinspection.org)
· What country(ies) will it be sold into? UK, Europe, United States?
· What are the applicable safety standards?
· Does it touch food/beverages? 
· Is it used by children? NO- make clear on packaging and literature
· Is it electrical? Has plug in capability, safety implications
· Is a market recall a possibility? (Implication: the need for identification & traceability, etc.)
· What are the required markings & labelling? On the product vs. on the packaging?
· Any non-compulsory certifications, or simply tests or elements of performance, that would help with marketing claims?


Distribution
We need to identify the most effective channels to our target customer and have a far reaching span.

Will it be sold retail? YES Therefore we need to consider presentation and any packaging constraints.
Will it be sold online? YES Therefore we need to consider weight, volume, and packaging constraints



We need ongoing research to be aware of innovations and advancements in the Tiger Virus Detection market (e.g. artificial intelligence and molecular diagnostics) in order to stay in front.

Deliverables/Other Actions
· A functional breathalyser prototype incorporating the specifications
· Technical documentation
· Define BOM- Development Team. Bill of materials- “list of parts, items, assemblies, subassemblies, intermediate assemblies, documents, drawings, and other materials required to create” the detector (arena solutions).
· User manuals - Development
· Identify any software or firmware required to operate the device – Development Team
· Draft a Process Flow Diagram – Process Team
· Packaging and Transportation require validation – Logistics and Planning
· Finance need to identify potential requirements for capital expenditure
· Design verification plan- Development Team
· Product cost verification – Finance Team
· Identify Potential Process and Equipment – Process Team
· Quality data monitoring- Process Development
· Raw Material Storage Requirements- Development Team
· Establish Process and Quality Monitoring Templates – Process Team
· Review Raw Material Specs – Quality Team
· Process Review and Monitoring Plan – Process Team
· Finalise Manufacturing Specifications – Process Team
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