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Synopsis
Viruses are one of the major environmental agents that cause human diseases and illnesses. However, our ability to diagnose viral infections is limited by detectability and volume.
Viruses are insidious pathogens and are a major cause of morbidity and mortality worldwide. Although viral infections account for fewer deaths globally than cardiovascular disease and cancer (Ritchie & Roser, 2020), the impact of viral infections on patients and healthy individuals is greater than the number of deaths. It's much bigger than it suggests. Rapid and accurate virus detection is essential for assessing the infection situation, making decisions, and controlling the spread of the virus. Such applications require sensitive and reliable diagnostic tools such as “Virus Detector”. These tools are of great scientific and clinical interest due to their ease of use, low cost, and high throughput.
  Headquartered in Welshpool, SME is a company with nearly 50 years of tradition and is based in Powys, Central Wales, UK. Since its inception, the company has relied on the knowledge and experience of its scientists and engineers to improve its devices for studying alcohol levels in human blood. The company conducts its own research, implements development projects, and through a network of local distributors he manufactures and sells breathalyzers in 70 countries. Along with his sister company DNJ, it is considered an international market leader. Breathalyzer detectors are used by UK uniform services, businesses and private clients around the world. Through a partnership with Swansea University, the company has developed a chemical alcohol detection system at the heart of its breath detector product to detect other organic substances, including those produced as a result of various viral infections in the breath. Identified opportunities to expand to the new system has been successfully tested and the necessary patent applications have been registered.
However, a new product requires a completely new design. 
This design brief will show the development needs of the company’s adoptions to the technologies that already use for the breathalyzers to the develop new product “Virus Detector”.
A plan brief is a record that characterizes the center subtle elements of your up and coming plan extend, including its objectives, scope, and methodology. It has to characterize what you, as an desiner, got to do, and inside what limitations. In numerous ways, it works like a guide or an outline, advising plan choices and directing the by and large workflow of your extend, from conception to completion.
Target market/audience
Understanding your group of onlookers is the primary step in addressing their needs within the best conceivable way. Take your perfect client, and construct your persona around them. Layout their statistic characteristics and psychographic characteristics, as well as the issues you need to unravel for them through your item.
Who is your perfect client?
It is aimed for everyone in the society; from young teenager to the elderly. Rich, middle class or poor.
· Individual people for their personal use
· Travel companies; airports, trains, ferries, coaches
· Paces such as: schools, universities and workplace
· Big events such as: sport (rugby, football, cricket...) concerts (arenas and outdoor events (Glastonbury...)
· Family events: weddings, big birthday parties or funerals
What is their socioeconomics, propensities, and objectives?
Statistic information can contain particular data approximately the characteristics of a given populace, such as the taking after illustrations:

2

*Age run
*Race and ethnicity
*Sexual orientation
*Level of instruction
*Wage
*Work status
*Occupation
*Homeownership
*Birth rates
*Passing rates
*Marriage rates
*Devout association
*Political association
*Talked dialect
*Geographic area
*Leisure activities and interface


When and how will they be utilizing “Virus Detector”?
· Before entering places where a lot of people around
· If not feeling right before going out  
· Similar use like breathalyzer
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Product Name: Virus Detector
Expected Volume: 750000 in the first year and around 3 million per annum afterwards
Target Launch Date: 10/07/2023
The appearance of an item is the primary flag that's communicated to clients which are seen by their faculties driving to cognitive and enthusiastic reactions. These reactions are transformed into users’ assessments, judgments and sentiments approximately the item coming about in the users’ approach to or shirking from the product. The users’ approach to the item through its assessment of product by appearance can lead to the selection or in other word helping the client in buy choice. Item appearance has a few parts in the evaluation and choice of products: attention drawing, categorization, utilitarian, ergonomic, aesthetic and symbolic. Through these parts, item appearance can be perceived differently on the premise of attributes by consumers such as modernity, simplicity and playfulness. These attributes as seen by consumers could differ from the perception of the designers. An understanding of the discernments of clients by architects will help bridge this hole, where in designers can join the requirements and inclinations of their item clients in their designs resulting in choice of their items
Aesthetics - Cost - Customer - Environment - Size – Safety
Work -Fabric -Does the Item see great? Does it make utilize of its shape, color, wrap up, surface?
Color:  bridge or white (more neutral colors)
Shape:  easy to hold in one hand, with the touch screen for easy operating - dual color screen (screen changes red when virus detected) and two decimal place readings (for example, 0.54)
 Size: Measuring only 110mm high x 21mm deep x 46mm wide 
           Pocket sized, it can discretely be kept anywhere
          Compact size 
Weight: weighing less 150 grams (including batteries), it can be discretely carried in a pocket or handbag
         Infinitely recyclable and lightweight, so shipping emissions are low
         Powered by 3 x AAA batteries meaning that you can use it anywhere at any time
Touch: soft feeling in the hands
Finish: smooth that will be easy for cleaning if needed sterilizing, 
Easy to Use, clear results in seconds.
To thoroughly clean the sensor and remove contaminants like residue and oxidation, the user must manually select this option.
Sensor Type: Electrochemical Fuel Cell, Sensor is highly specific and sensitive
Calibration Adjustment: Using a certified standard, the instrument is adjusted to ensure the proper response to ethanol. mixture of gases with a 34°C to 0°5°C temperature, a relative humidity of at least 90%, and no more than 5%. starting with the mouthpiece and passing through the entire gas analysis train. You must carry calibration. utilizing a liquid simulator.
· Calibration Standard: Also note that if the product is not used for an extended period of time (eg 4-5 weeks), the sensor may dry out. Even if you don't use your product for a while, would recommend turn it on and take a breath at least once a month to keep the sensor in good working order. 
· Operating Humidity Range: 20 to 95%, non-condensing
· Operating temperature range: -10°C to +50°C
· Bluetooth - Optional Extra: For easy connection with bluetooth compatible devices

Compatible accessories:
· Traveling case
· [bookmark: _Hlk133930935]Disposable breath sampling tubes
· Leather Pouches: Additional instrument protection can be provided by using custom leather pouches. These can be produced to specific customer requirements 
· Printer: printer ensuring efficient connectivity with the Virus Detector enabling the user to take samples and print on the go.
What do you anticipate the item to taken a toll to create? How much is the retail cost? How are the answers related? Is it esteem for cash?
       To review with the all the finishes, colors and accessories on the final cost per unit
Who is it outlined for? How is your item advanced to pull in the client’s consideration? Will it have a positive effect on the client’s way of life?
       It will be product that will change everyone’s life to the better way. 
       Product design for the all age groups
What is the items effect on the environment? What happens when it is now not required? Think approximately the three R run the show, decrease, reuse, reuse  
       Raw Materials:
 Fuel cell breath liquor analyzers are fundamentally composed of a fuel cell, pump, mouthpiece, printed circuit board (PCB), and a fluid precious stone show (LCD) or light-emitting diode (Driven) all contained inside a plastic case for the most part made from moo thickness polyethylene (LDPE), polypropylene (PP), or polystyrene (PS) plastic. The fuel cell is made from two platinum coated cathodes and a porous electrolyte fabric. The pump is made of glass and nylon and utilized to drag the liquor into the BAT. At the heart of the BAT is the PCB which controls the complete unit. The chip contains the coding that the BAT employments to carry out the capacities. 
· LDPE can be effortlessly collected, sorted and reused from blended kerbside collections
· Polystyrene (PS) or styrofoam. Typically, one of the plastic reusing codes that must be dodged or, at slightest, reused because it is difficult to reuse 6 plastic. 6 plastic is cheap to produce, lightweight and it can be effectively shaped. We meet it within the shape of unbending polystyrene and shaped styrofoam.
· Polypropylene (PP): PP could be a flexible fabric and one of the more secure plastics that can be reused at whatever point conceivable
Display:
The measurement results are displayed numerically in an ordered number. When The instrument works well and measures up to 0.1 µg/100 ml, but only displays a round tone. low integer value. The figure must be at least as large as:
· 5 mm for fluorescent recorders or light emitting devices
· It is recognized as equivalent.
· 10 mm in all other cases
· The name or symbol of a unit of measure should approximate a number.
· The height of the resulting display and the characters used must be at least 3 mm. The display is simple for proof of breath analysis, especially on mobile devices.
· Readable in all lighting levels, sunlight.
Packaging
Bundling is continuously a consumer’s introductory impression of an item. Customers lean toward to buy an item that comes in a versatile bundle, performs its work as anticipated, and gives all data they got to know around the item (Singh et al. 2021). It ought to be compact, helpful, and ecologically inviting. These components affect the product’s advertise esteem, so bundling materials are given a fashion to raise request and make them more engaging (Muralidhar et al. 2017). The utilization of beauty care products has risen definitely in India. Individuals are getting to be more mindful of their wellbeing and appearance as proficiency levels have risen and the rate of working ladies has expanded. As individuals have developed touchier of their looks and magnificence, the request for excellence items and the restorative division has been relentlessly expanding. Concurring to later reports, the makeup division is rising at 15–20% each year (Anjana, 2018). Advertise analysts and organizations are conducting a few considers and investing billions of dollars to distinguish the components impacting consumers’ corrective utilization. The bundling industry pivots around this vital calculate, specifically, consumers’ inclinations. Companies are presently transitioning from a conventional showcasing period to a consumer-oriented time, recognizing the esteem of shopper fulfillment and dependability (Mert Topoyan 2008). The social, social, and mental components that commonly impact consumers’ obtaining choices. To form a positive discernment, brand notoriety and brand mindfulness are imperative. Brand discernment is intangible, it is troublesome to characterize. The quality of a brand is decided by how it is seen. The consumers’ perception of a brand could be a pivotal figure in keeping up its notoriety and it can be as it were accomplished when the gap between reality and discernment is negligible. It is the marketer’s work to communicate a clear and steady brand message to bridge the hole between reality and recognition. Consumers’ information of the brand is controllable, but their emotions about it are not. Feelings are more complicated. The consumers’ discernment of the brand may be a complex blend of all of their intuitive with it, both straightforwardly and in a roundabout way. Successful branding nature within the person a passionate memory that will stay with them through time and affect their discernment of the brand. As distant as customer suppositions are taken under consideration, brand discernment can get to be a brand reality. As a result, consolidating customer input and conclusions into bundling plan is vital for synchronizing brand discernment and reality, which helps in picking up a competitive advantage over competitors (Olenski 2019).


5 bundling sorts to consider:
· Paperboard boxes
Paperboard could be a paper-based fabric that's lightweight, yet solid. It can be effortlessly cut and controlled to form custom shapes and structures. These characteristics make it perfect to be utilized in personalized bundling. It is made by turning fibrous materials that come from wood or from reused squander paper into mash, and after that dying it. Paperboard bundling comes in different grades, each reasonable for diverse bundling prerequisites.
· Corrugated boxes
Folded boxes essentially allude to what is commonly known as: Cardboard. Layered boxes are the ones numerous likely consider as ‘cardboard’ because it produces the expansive shipping, shoe & capacity boxes. What a lot of individuals don't realize is that folded boxes too come completely different sorts depending on the solidness and quality of the box. Recognizing a certain folded fabric, in any case, is simple. How do you decide the fabric? Through its folded medium (too known as fluting). Recognizing a folded fabric is simple. It comprises of 3 layers of paper, an exterior liner, an interior liner and a folded medium (too known as fluting). The folded medium that gives it quality and unbending nature. The crudest fabric that's utilized to develop the folded board is most reused paper, made on huge high-precision apparatus known as corrugators. These sorts of sheets can reuse and reused once more and once more as a source of mash fiber.
· Plastic boxes
Plastic is utilized in a wide run of items, from spaceships to paper clips. A number of conventional materials, such as wood, calfskin, glass, ceramic, and so on, have as of now been supplanted by plastic. Plastic box bundling has numerous points of interest in which they can be reused, and for the most part they are much more tough than paperboard boxes. Waterproof plastic bundling holders can offer assistance to protect the quality of nourishment and kill any defilement issues. Plastic bundling too does not break effectively and can be put away with nourishment beneath extraordinary conditions.
· Rigid boxes
An unbending box is made out of exceedingly condensed paperboard that's 4 times thicker than the paperboard utilized within the development of a standard collapsing carton. Compared to paperboard and layered boxes, unbending boxes are certainly among the foremost costly box styles. The rigid boxes ordinarily don't require kicks the bucket that are costly or gigantic apparatus and are regularly hand-made. Their non-collapsible nature moreover gives them a better volume amid shipping, which effectively causes higher shipping expenses.
· Chipboard packaging
A chipboard essentially could be a sort of paperboard that's made out of recovered paper stock. It can be effectively cut, collapsed, and shaped. It may be a cost-effective pressing choice for your items. It comes in different densities and quality is decided by how tall the density of the fabric is. On the off chance that you need pictures to be specifically printed onto the chipboard, you'll be able treat the chipboard with dye sulfate, and with CCNB (Clay Coated News Back) which makes the fabric indeed more solid.

Packaging symbols
· Symbol reminds those handling the package to keep out of the rain and not to store it in damp conditions
· Internationally recognizable symbols for recycling: It serves to remind the consumer of the package's potential for recycling before they discard it. Its purpose is to persuade consumers to recycle packaging rather than toss it in the regular trash.
· The arrows point towards the top of the package: The symbols in this package signify that the product inside has been inspected in accordance with British and European safety standards. These symbols are typically used on non-food items like electronics.
· symbol is often found on the packaging for batteries: Because the lines are crossed, batteries should not be thrown away in a trash can after use.
·  Keep Britain Tidy sign to remind people not to drop litter on the floor. 
· The two hands holding or protecting the package is another reminder that the contents should be handled with care.
Shipping
· Product will be shipped by road within Europe
· Product will be shipped by sea to Far Eastern markets
· Product will be shipped by air to the North and South America
Ergonomics
Why Is Ergonomics Critical in Item Plan?
The ergonomic plan handle is to make a thing that gives the conclusion client a comfortable, stress-free involvement. This approach to plan offers the taking after benefits:
· Consolation – Items merely utilize or touch ought to be comfortable, soft touch, easy to handle, Smooth design that mimics the natural curves of your hand 
· Security – Security has never been as imperative as in today’s world. As buyers ended up more mindful, they anticipate faultless levels of security. Batteries covered, screen smooth
· Ease of utilize – Items ought to be simple to utilize. Nothing is more baffling for buyers than figuring out how to utilize an item. Ergonomic plan can move forward ease of use. It can offer assistance guarantee a shopper has no push or bother. Recycle, reusable. 
· Satisfaction – Aside from ease of utilize, an item ought to too be agreeable. In the event that an item is agreeable, customers will be more likely to utilize it. Ergonomic plan can offer assistance progress the consumer’s satisfaction and provide them a favorable encounter when utilizing the item.
Sustainability
Sustainability examines a product's approach to having the least possible negative impact on the environment.
· To avoid using any non-renewable cardboard, paper, or plastic, all product packaging—both incoming and outgoing—is reused whenever practical. 90% of all packaging is recycled.
· All commercial products are 80% recyclable.
· Enforcement of environmental laws. To ensure that our business operations are conducted in a responsible and sustainable manner, abide by all applicable environmental laws and regulations.
· Lowering the amount of waste. Waste reduction is a top priority for us in every aspect of our business. Using electronic communication and digital document storage helps us use paper as little as possible. We also recycle as much trash as we can, including metals, plastics, cardboard, and paper.
· efficiency in terms of energy. We make an effort to use renewable energy sources and less energy overall. We advise our staff to use energy-efficient lighting and to turn off electrical appliances when not in use.
· eco-friendly transportation. To lessen our carbon footprint, we hire locally and encourage our staff to commute by walking, riding a bike, or participating in car-sharing programs. We also try to use company vehicles as little as possible and, when necessary, electrified or low-emission vehicles.
· perpetual development. We are committed to enhancing our environmental performance on a constant basis. Our practices and procedures are regularly reviewed in order to find opportunities to lessen our environmental impact.
· In order to create the underground cable covers, the Disposable breath sampling tubes
 are first melted into resin pellets. Long-term defense against damage to underground infrastructure investments is provided by cable covers.

[bookmark: _Hlk133931211]Regulatory compliance and standards conformity

Product must abide by local government rules governing medical equipment in order to be used as diagnostic screening tools. Manufacturers will also need to make sure that products adhere to a number of related safety, performance, and risk management standards:
· UL 61010-1, the Standard for Medical Electrical Equipment, Part 1: General Requirements for Safety
· UL 61010-2-101, the Standard for Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory Use – Part 2 – 101: Particular Requirements for In Vitro Diagnostic (IVD) Medical Equipment
· Must adhere to the extremely strict requirements outlined in the ISO 13485 QMS as well as any additional requirements set forth by other regulatory bodies, such as the FDA.– Quality management systems – Requirements for regulatory purposes. In this stage of development, there are a number of crucial areas, and if the device's design is to move forward, all of the requirements must be met. The specific standards that govern these fields are divided into two categories: standards that apply to processes and standards that apply to devices.
Process related standards: The implementation and observance of these procedures during the development project must be proven by manufacturers.
·  Risk Management: During the entire life of the product, the device must be secure for both users and patients. To make sure that any potential hazards are found, the device development process must adhere to ISO 14971.
· Usability Engineering: Error in the use of medical devices contributes significantly to thousands of patient fatalities and injuries. Medical device use errors can be made by doctors, nurses, and patients, harming the patient. One of the main contributing factors to the issue is poor human-factor design. The early stages of product design and development, when user feedback can affect the final product, are the reason why manufacturers need to pay more attention to human factors. The process of usability engineering must adhere to all the requirements outlined in IEC 62366.
A pre-certification engagement risk analysis with a third party, like UL, should also be taken into consideration by creative manufacturers developing breathalyzer technologies for the detection of coronavirus and other infections. It is already possible to conduct similar assessments of breathalyzers for COVID-19 and other disease detections using established procedures for evaluating the electromechanical safety of breathalyzers for BAC applications.
Before products are submitted for market access, it is important to carefully consider any potential cybersecurity risks the small devices may pose to the privacy of users' personal health information. Compliance with the UL 2900 Series of Standards and the UL Cybersecurity Assurance Program (UL CAP) in these situations can help reduce these risks.
Mouthpieces should go through rigorous biocompatibility and materials testing in terms of non-clinical, biomedical considerations in order to check for any potential skin irritation. Through sterilization and durability testing, safe reuse of these devices may also be made possible.
To ensure that goods can be distributed correctly to designated users, packaging and transportation procedures should be pressure tested.
· Medical Device Regulations (MDR) EU 2017/745 compliance is required before medical devices can be sold in the European Union (EU).
· A UKCA mark is a symbol used to identify medical devices as meeting UK MDR 2002 requirements. It demonstrates that the device complies with safety regulations and is suitable for the stated purpose for which it was designed. The fact that the product can be openly marketed in Britain is demonstrated. This includes guidelines like ISO 13485, which addresses quality management systems for producers of medical devices, ISO 14971, which addresses risk management for medical devices, and other process-specific guidelines like those pertaining to sterilization.
Laboratory testing
·  Response to Chemical Interference 
·  Response to Physical Interference 
· Software Validation & Verification 
The findings of examinations and tests conducted by external organizations and laboratories. member states, especially those that adhere to BS EN ISO/IEC 17025:2005. Possibly considered for the tests at given that such results offer an accuracy, fitness, and suitability for purpose level that is comparable to the results of. experiments performed in the UK. such organizations and facilities, including those in. United Kingdom, by UKAS or an equivalent, must be accredited to BS EN ISO/IEC 17025:2005. accreditation organizations and provide the Home Office with appropriate and satisfactory guarantees. technical and professional competence and independence recognized laboratory.
When testing is taking place, the manufacturers must supply the following:
·  a manual or detailed set of instructions for using the instrument by the operator.
·  a manual or a set of written guidelines for the instrument supervisor.
·  For the benefit of the service engineers, a service manual or set of standard operating procedures
·  an explanation of how the instrument works in writing.
·  a complete circuit diagram with labels for each component of the circuit.
· Information about the internal analytical unit, including any IR filters' transmission spectra. used, as well as the algorithm applied to their combined use. equivalent information must.be provided if a different analytical method is used.
·  A complete specification and copies of the source code for any embedded software in the gadget. the software's object code, etc.
[bookmark: _Hlk134012536]Value Issus: Environmental, Social, Ethical and Cultural
· Products should be as environmentally friendly as possible. This is achieved by using recyclable and non-toxic materials. Less plastic. This enhances the reputation of the product and company as sustainability is the way forward in today's society. 
· Everyone involved in the manufacturing process should be treated and paid fairly and equally. Many people are exploited by the manufacturing industry. Workers should be paid a fair wage and should be given adequate breaks during the day. When people find out that a company is abusing its employees, the company gets a bad reputation and loses sales. 
· Customers should be satisfied with the product. If your customers aren't satisfied and your product doesn't work, they can leave bad reviews and damage your company's reputation.  

Cost production and Retail
· The manufacturing cost should be as low as possible. This would result in retail cost being lower and well meaning the customer is more likely to invest into product 
· The retail price of product would need to leave company with enough profit to be able to invest some back into the company to improve it. This would need to be at least 20% of the retail price in order to have enough founds to pay the workers, and plus money back into the company
· Product mainly is manufactured by the machines. This means the product will be more time and cost effected, saving money by not paying workers and by having a quicker turn over to sale more products.
Product Life Span
· Product are factory calibrated to ensure the sensor provides accurate readings. Over time, exposure to environmental contaminants can affect these settings and cause a loss of accuracy.
· Fixed sensors must be sent to a service center for recalibration. Product with replaceable sensors can be reset to factory defaults by simply replacing the sensor module. 
· In normal use, most sensors survive 250-300 tests and retain their settings even when not used for at least 12 months. 
· Product have an expected working life of 3-5 years

[bookmark: _Hlk134018514]Target Costs
·  The product should have an end-user cost of £55.00 within Britain.
·  The cost of manufacture should be less than £27.50 
· The cost of packaging and shipping should be no more than 15% of the manufacturing cost.
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