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Introduction 
For this task I will be discussing prosthetics, or more specifically prosthetics that use feedback from the nerve endings in the arm to create movement within the prosthetic arm. We will also be discussing what requirements we would need to undertake developing this product. We would need a team of designers, engineers, aswell as the aid of people who have disabilities to help develop this product. We must consider materials we will need. We will also need to undertake a design process and development process where testing will be carried out. While also taking legislation, ethics and health and safety into consideration while developing this product. 

Research
Prosthetics is the term that refers to the science of creating artificial body parts, however the artificial parts themselves are called prosthesis. I will be discussing prosthetics, or more specifically prosthetics that use feedback from the nerve endings to create movement within the prosthetic limb using electrical impulses. Often called bionics. Most of these will use microcontrollers. Microcontrollers ‘take inputs from the device they are controlling and retain control by sending the device signals to different parts of the device’. They take inputs from the impulses from the arm or spine and relay these inputs to the arm allowing the person to control which part of the arm they would like to move, whether it be the whole arm or just one finger, or both. These devices can be used wirelessly, however the arm itself will be using a battery, so they will require charging. Bionic arms work by receiving signals from the persons muscles, so when the user flexes their muscles in their residual limb whether it be above or below the elbow, sensors detect the tiny movements in the arm and turn it into electrical signals and are converted into ‘intuitive and proportional’ bionic hand movement. The bionic hand recognises the tensed muscles used to open and contract the biological hand, aswell as perform selective hand grips. Whether it be pointing a finger and gripping the hand to pick something up, it does this all by recognising the muscles used in the arm and using electrical impulses. Some people are able to control their new hand within minutes whereas others may require more rehabilitation to strengthen their muscles sites. The technology fitted within the arm is scientifically known as ‘electromyography’. ‘Electromyography is a technique for evaluating and recording the electrical activity produced by skeletal muscles. EMG is performed using an instrument called an electromyograph to produce a record called an electromyogram’, and the sensors are electromyographical, or EMG, electrodes. Myoelectric bionic arms are ‘plug and play’, meaning users can take their bionic arm on and off with ease. The arm has an adjustable dynamic socket for maximum comfort, meaning no surgery is required, they can identify a user's strongest muscle sites and take a 3D scan or cast of their residential limb before building the arm. 

The team we would need to develop this product are a team of engineers, designers, and people with disabilities. We would also need coders to help code the arm. We would need a few of each people from each department, however the design of the arm could differ from person to person. The designers would be responsible for designing the product, and for meeting the needs of the user and ergonomics. Each group will constantly be talking to each other in order to make the product. There will be roles within the engineering team, there will be a head engineer, and a team of engineers who will make the product, each engineer specialising in a different area, two will oversee the electronics while another two can produce the materials needed. The engineers would be responsible for developing the product and making sure the design is possible to cater for the needs and in order to make the product work perfectly, they will also carry out the testing period to make sure everything works correctly. The head engineer will take Feeback from people with disabilities and relay it to the team of engineers to further the advancement of the product. The aid of people with the disability will provide some insight as to how we can make the product as best as possible, whether it be the weight or where the buttons are placed on the arm. 

While developing this product engineers are expected to follow the codes of conduct. There are 4 main principles that engineers are expected to follow. These are: 1) ‘Practice competently & maintain up to date skills’, 2) ‘Act with integrity & respect for others’, 3) ‘Promote sustainability’, 4) ‘Exercise engineering leadership’. 
The first rule ‘Practice competently & maintain up to date skills’ expects engineers to act with care and to maintain professional knowledge and keep a record of continuing professional development and must do this responsibly. They must ‘Only undertake professional services in areas of current competence.’ ‘Should disclose any relevant limitations on our competence to undertake professional work.’  they must also strive to limit risk in all aspects of professional work. To ensure to maintain adequate professional indemnity insurance either via employer or personally. 
The second rule ‘Act with integrity & respect for others’. This expects engineers to act responsibly and to not intentionally mislead someone or allow others to be misled. Engineers should always respect confidentiality obligations whether expressed or implied. They must also present and review engineering evidence, theory and interpretation being honest, accurate and non-bias. Must always avoid deception and refrain from corrupt practices, this also includes rejecting bribery and to record any gifts or hospitality received. They are required to also declare any conflicts of interest. Do not implicate the institution in oral or written correspondence. 
The third rule is to ‘promote sustainability’. This expects engineers to recognise the importance of socioeconomic and environmental factors, and to also abide with any and all obligations for health and safety and environmental protection. To take responsibility of the needs of a diverse environment, while never knowingly or deliberately exploiting natural resources. 
The fourth rule ‘Exercise engineering leadership’ expects engineers to contribute to public discussions on engineering matters within their own area of competence in an objective, clear and truthful manner. they should keep an open-minded approach when encountering unmanaged risks or negligent behavior. To always advocate and support the extension of ethical practices, and to ‘always respect the rights and reputations of others’ and to support and encourage diversity within the engineering industry. 

Methodology 
Our first step in our product development would be to have the head engineer reach out and to consult people with disabilities to see what their opinion is on the subject and what they would like to see and if they would like to be part of a testing phase of a possible new prosthetic. We would have a team of 4 designers each with a unique perspective to get the best characteristics of the product, while also seeing what people would like to see, such as where the charging cable is, buttons, or the design of the arm itself. Then when we have a brief idea of what the arm will look like we would have the engineers start to make the first prototype. This includes fitting the electrics, sensors and everything needed within the arm. It's possible that the design will not cater to everything that would be required so it may be sent back to the designers to devise an innovative design. If everything does fit then we would go back to the consultants to get their feedback on the design, if it is well received then we can move on to start making the product, we will make the base of the arm from carbon fibre as it is lightweight, good tensile strength and a good electrical inductor, and to cover the electronics, then we will make the cover from recycled plastics to keep it lightweight and have a Proctective shell. From here we can start to fit the electrics, sensors and the microcontrollers, once we get it all connected, we will go back to the consultants once again and this time we will attach the sensors to the individual's residual arm to make sure we can get the most accurate results for each individual to create the best suited arm for them. Once they are happy we can start programming the arm to interpret the users arm into electrical signals to move the arm. We will then once again consult the client but this time with their new prosthetic and make sure they are happy with everything, if not we can always adjust it to their preferences. We will do this process with each client we will have. 

Discussion 
Possible issues that could arise during the development process are the cost, if we exceed our budget then it could be a problem as we won't be able to able to continue with the project. The workshops could catch on fire losing current research and work, setting us back, and also financially. How efficient they are aswell, as in how long the battery lasts and the arm itself before its damaged. Health and safety can also come into it, if the workshop did happen to catch fire, we would need fire extinguishers ready close by and fire blankets. We will also wear boots and rubber gloves when handling wires and electronics. In the composite labs making carbon fibre we will require lab coats, eye goggles and masks to protect the engineers. This is required in the legislation and codes of conduct that expects engineers to follow safe practices to limit risk of injuries. Plus, if the workspace is unsafe and unequipped then if could also follow in a lawsuit. Weare also using recycled materials such as plastics and chopped carbon fibre from our previous prosthetics, so clients have the option of normal or chopped carbon fibre, and the choice of design and colours they want. This is to limit our impact on the environment. We will also recycle any product that comes back. 

Conclusion  
In conclusion I think with a good engineering team and designers we can create some amazing products and make a massive impact on people's lives. I did some research into how these arms work and find it really fascinating. We will do some research into how we can improve these arms by listening to people's feedback. There is still a lot of room for improvement as this is quite a recent advancement and will continue to improve. Eventually we may be able to use quantum computing within these arms to create more lifelike arms allowing people to live a normal life allowing them to do everything they could do before. 
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