BSc in Surgery and Anaesthesia 2012-2013
Module 3:  Innovation Training and Safe 

Delivery of Surgical Technologies

In-course Assessment:  Dragon’s Den Presentation

This in-course assessment will contribute 50% of the in-course assessment marks for Module 3.  

The aim of this brief is to ‘pitch’ to a panel of ‘Dragons’ to secure their interest and support for a proposal which answers a clinical problem.  Details of the topics and the groups are given below.   You will be given 10 minutes to present and 5 minutes for questions.  Each member of the team must present and be prepared to answer questions on any part of the presentation.  You will lose marks for presentations which are under or over 10 minutes.  Marks will be awarded for professionalism, teamwork, originality and delivery.  Students will be in attendance for all the presentations to support their colleagues.  

You can use any props or devices but PowerPoint presentations and posters are not permitted.  More consideration will be given to images and visuals that you prepare yourselves.  You can present your proposal any way you wish to get your message across.  You will need to give evidence to support your idea and present accurate and realistic figures which will be questioned by the Panel.  

Topic 1:  Free-range implants

Background:  Increased joint reaction forces have been shown to be an important factor in longevity of bearing surfaces in THA. Joint reaction forces can be easily measured in the laboratory but the human environment is not easily and reliably replicated so testing in this way has some limitations.

Brief:  Design a device for measuring, recording/transmitting and analysing the joint reaction forces of a THA in the wild.
Topic 2:  Smart phone photography solution
Background: Video or photography is frequently required during surgery or in clinical practice. The standard process at present is for an unscrubbed person to either zoom in from afar or lean over the sterile area and record the image, which subsequently needs editing and filing appropriately. Both of these techniques have obvious limitations.  Many surgeons possess Smart Phones, which can record both video and still images.
 Clinical problem to address is the ability for the clinician to take high-quality, close-up, intra-operative photographs without compromising sterility. For convenience, this should be possible with their own smart phone, and made available for the patient record and the surgeon’s own logbook.
Brief: Design a device and process to allow intra-operative photographic and video use of a smart phone by the surgeon?
Topic 3:  Call of Duty - Green Ops 

Background: Surgical simulators are gaining popularity, but are still clunky and expensive. The Xbox and Kinect allow interactivity for gaming at a level that should allow surgeons to do even the most difficult operation with the most argumentative assistant, hopeless scrub team and depressed anaesthetist.

Brief: Design a game that allows surgical trainees to appreciate the technical and interpersonal skills needed to be an excellent surgeon, and allows educators to train them and assess their aptitudes and attitudes.

Topic 4: Exercise for patients with arthritis
Background: Exercise is good for you: the right amount maintains bone and muscle mass, and keeps weight down and is cardio protective. However, too much exercise causes osteoarthritis, sometimes necessitating joint replacement. We are all different, so despite the plethora of exercise manuals and videos, there is no perfect regime for everyone.

Brief: Design a monitoring system that measures how people function and enables the user to plan a regime avoiding overloading the problem areas, while working the fit ones. It must be usable for old men with heart disease and obesity, as well as underweight young women with low bone mass, and be commercially viable.

 

Topic 5: The Imperial Artificial Intervertebral Disc

Background: Intervertebral disc degeneration is prevalent in humans, not least because we are incompletely evolved bipeds. The pain that ensues is the commonest cause of loss of work in the developed world, and surgery to treat it is neither effective nor cheap.

The problem of the painful worn out hip joint is now effective and cost-effective, but the painful worn out disc is not yet treatable as effectively. Fusion causes problems above and below, and replacements are not yet accepted, widely owing to huge complications rates of the early devices. 

Brief:  Look at new materials and technologies that might enable the design and insertion of a new disc replacement. It should be low cost, and non metallic, yet strong enough to withstand the loads put through the disc in everyday life. The junction between the artificial disc and the bone should be stable, and potential complications of failure be considered.

 
Topic 6: The perfect gait
Background: Patients with osteoarthritis limp and following surgery walk better, sometimes even walking normally. But is ‘normal’ really optimal?  Every society has its own view of the perfect gait: infantrymen in different armies march differently, and always completely unlike any normal walker, models on catwalks use a gait that is unlike any normal person. Athletes and ballet dancers should have a perfect gait, but both groups are more likely to have hip replacement than normal people. So what is the perfect gait, and how can we characterise it?
Brief: find the person with the perfect gait, who will be a role model for various at-risk demographics, such as the short fat middle aged man, the mother of young children, the thin older woman with osteoporosis. Create holograms of these people, analyse what it is about them that makes them perfect, and generate a range of ‘perfect walkers’ with an image that people can aspire to resemble.
