

Schedule 1

Feasibility Study
Portable wearable paediatric oxygen monitoring device
Viamed currently manufacture and market a variety of oximeters including handheld  and finger tip oximeters and a variety of sensors and probes. The majority of these  devices are for the adult market.  The technical challenges primary relate to translating existing probes that are designed for fingers or toes into a wearable device that meets the needs of patient and can maintain close interaction with the skin and underlying vascular system during movement.  Patient compliance is an additional risk and a challenge that the project needs to overcome.  This is the primary reason why the methodology used is to ensure the product design is patient-centric. 
The product design activities will focus on determining user needs and converting these to design inputs and concept freeze creating a range or prototypes that will be prioritised and validated by presentations to key stakeholders (including patients).  

The end point and key output of phase I will be the transfer of the design of the 'wearable probe' for formal prototyping. Phase-I will therefore use best practice innovation methodology to translate unmet needs into prioritised measurable elements that are critical to quality (CTQs) and to define design inputs which will be used to design alternative virtual prototypes.

Overall aim of phase-I is to produce a product specification for a deliverable prototype probe that will be manufactured and clinically tested during phase II. In parallel, a competitor assessment will be continuously conducted to ensure the right to market and also to ensure the product indications and claims are sufficiently differentiated from alternative solutions.
Below a brief summary of the plan is provided:

MONTHS 1-2.  - BENCHMARKING OF EXISTING PATHWAYS and devices used by GPs, Yorkshire ambulance service and home/community monitoring (this will include characterisation to the types of children monitored and length of time monitoring is required).

SCALE OF THE PROBLEM– collection of data from the ED at SCH to look at the number of inappropriate referrals from GPs (this will further define the problem and help support future adoption).

COMPETITOR ANALYSIS-Benchmarking of competitors systems and limitations. Using the prioritised needs competitor products will be benchmarked and a deeper IP assessment conducted. This will allow the wearable solution concept to be enriched into a commercially viable concept that can meet unmet clinical needs and also can be strongly differentiated from competitor offerings
DELIVERABLE- Report for each of the above
MONTH 3-4 - DESIGN INPUT DEFINITION via a process of prioritisation and segmentation of needs and conversion to critical to quality (CTQs) (that are quantitative and measurable). This will involve initial 1:1 interviews with key end users. The output from this phase will be used to design and execute two  focus groups. One will be clinical focussed (GP practices, ambulance service, and community nurses/technicians) and the second will be patient focussed.
DELIVERABLE - report identifying prioritised needs. These will be used to define the design inputs. In addition appropriate clinical outcomes will be defined that will feed into the evidence generation plan for successful adoption (this will feed into phase II).
NHS ETHICS SUBMISSION of documents for ethics approval to facilitate clinical testing during phase II.
DELIVERABLE- Approval before the end of phase-1.
MONTHS 5-6 - CONCEPT ENRICHMENT. Using the validated product design inputs from the above alternative designs will be created (i.e. what the device will look like from a wearable perspective along with performance specification). 
DELIVERABLE: Document design of prototypes (utilising product design company (e.g. using CAD or other software as appropriate). 
CONCEPT SELECTION (MONTH 6) Using R&D; selection tools (e.g. the Pugh matrix) the optimum concepts will be prioritised and then presented to stakeholders during a validation phase. This robust methodology will reduce technical and commercial risk ensuring the prototypes moving forward to clinical testing have the maximum probability of clinical and commercial success.
DELIVERABLE:  Selection of final design (soft-prototyping). This design will be selected for clinical evaluation (for phase 2)
Deliverables

	
	Milestone
	Date
	Resource
	Success Criteria

	1. 
	Benchmarking of existing pathway
	13 Jan 2017
	Dr Ruth Kingshott and Prof Heather Elphick
	Definition of current best practice. This provides the benchmark that the solution needs to surpass and also determine whether the value proposition should be in line with the technology fitting in with an existing pathway or a new one.

	2. 
	Focus groups 1,2 and 3
	7 Apr 2017
	Ruth Kingshott and Heather Elphick to engage end users. Medilink to lead workshop and questionnaire design (with input from all)
	Identification and prioritisation of user needs to convert to design inputs to link into product design.Identification of clinical evidence that will be required to be collected during phase II.

	3. 
	Competitor analysis and IP assessment
	10 Feb 2017
	Medilink.  An external law firm (HGF) will validate the assessment and manage future IP filings (phase II).
	Assessment of freedom to operate and gaps/opportunities to file new IP. The exercise will also identify key threats and potentially opportunities.Clarity on rout to market.

	4. 
	NHS Ethics approval
	7 Apr 2017
	Prof Heather Elphick and Dr Ruth Kingshott
	Permission to conduct clinical evaluation during phase II.

	5. 
	Conversion of user needs to design inputs
	7 Apr 2017
	All. The focus groups will play a key role in defining criteria and using inputs to refine product designs
	A report that lists design inputs that are critical to quality (and linked to the end user needs). These design inputs will feed into the definition of the final product design.

	6. 
	Enrichment of concept
	5 May 2017
	All including the Non Woven Research Institute (who will be contracted to aid in the final design and prototyping stages).
	The definition of 3- 4 alternative designs and benchmarking with market leader (using Pugh matrix).Success criteria is definition of alternative product designs

	7. 
	Clinical study protocol
	2 Jun 2017
	Dr Ruth Kingshott and Prof Heather Elphick
	Formal clinical protocol to be used for clinical evaluation work

	8. 
	Equipment and NHS ethics approval for benchmark testing of existing devices
	10 Feb 2017
	Dr Ruth Kingshott and Prof Heather Elphick
	Permission to evaluate 10 patients using existing devices.

	9. 
	Testing existing algorithms and products on 10 patients
	7 Apr 2017
	Dr Ruth Kingshott and Prof Heather Elphick
	It is important to benchmark the suitability of existing algorithms to identify and design the algorithm used in the clinical testing for phase II.

	10. 
	Selection & validation of concept to move into clinical testing (phase II)
	2 Jun 2017
	
	A final design spec and detailed product design will be the measure of success.


Key Test
Has a prototype design been defined that has been validated with end users can be protyped and moved forward to clinical testing during phase 2 of the project.
Schedule 2

Approved Costs

	
	Total Costs (£)

	Labour Costs
	£23,160

	Materials Cost
	£2,472

	Capital Equipment Costs
	£5,520

	Sub Contract Costs
	£58,710

	Travel & Subsistence Costs
	£1,770

	Indirect Costs
	£870

	Other Costs
	£816

	Total Costs (including VAT)
	£93,318


	Month
	1
	2
	3
	4
	5
	6

	Payment (including VAT)
	£44,037
	
	
	£49,281
	
	


The payment for the first quarter (months 1-3) shall be made within 30 days of the Commencement Date. Subject to the satisfactory completion of financial and progress reports pursuant to clause 6.1.1, the payment for the second quarter (months 4-6) shall be made 3 months after the Commencement Date.

Schedule 3

Key Personnel

Mr Steve Nixon
Role: Technology specialist/ lead applicant
Day Rate: £470.77
Time Allocated: 20% FTE
Activities: Involved in bio-medical electronics for 35 years, covering development, production and marketing. In 1997 designed and set up Viamed production of SpO2 sensors. Manufactured original and compatible sensors for sale by Viamed  and on behalf of some OEMs. Also involved in the development of advanced motion rejection and low perfusion capability SpO2 technologies, initially in conjunction with Dolphin Medical (SpaceLabs), then latterly with Bluepoint Medical. Since 2008 we have developed hand-held & finger oximeters, and integrated pulse oximetry together with capnography.  Currently working on pulse oximetry designs of hand held and desk top units, also offering SpO2 boards for OEM applications. In 1999 won a SMART award for the initial feasibility study of developing a foetal heart simulator. This led to us investing in the production and marketing of a product, which is still sold today. The SMART award assisted us in employing an additional two development engineers.
Mr John Lamb
Role: Design input for sensor deveopment
Day Rate: £470.77
Time Allocated: 10% FTE
Activities: John Lamb is bio-medical engineer and the founder of Viamed.  His primary focus has involved oxygen monitoring and development of patient monitoring systems. 
Mr Jan-Philip Bruening
Role: Study of paediatric software algorithms
Day Rate: £184.62
Time Allocated: 20% FTE
Activities: His role is as project engineer for pulse oximetry development, including the on-going development of adult and neonatal pulse oximetry software algorithms.
Advisor or Subcontractor

Prof Heather Elphick
Company name: Sheffield Children's Hosoital
Role: Paediatric Respiratory clinical/research expertise
Cost: £11,586
Time Allocated: 30%FTE
Activities: Heather Elphick MB ChB MRCP MD is head of the department of respiratory medicine at Sheffield Children's hospital. She was appointed as consultant in Paediatric Respiratory Medicine in 2008. She was awarded her MD on non-invasive respiratory measurements in wheezing children in 1999 from Sheffield University and trained in respiratory medicine at Alder Hey Children’s Hospital and Melbourne Children’s Hospital, Australia. Her particular clinical interests are in sleep medicine and long-term ventilation. Heather has a strong track record in research and was awarded a Visiting Professorship with Sheffield Hallam University in 2014 in recognition of her collaborative work in research and innovation. She has been awarded NIHR i4i grants for development of the Contactless Portable Respiratory Monitor (CPRM) and for development of custom-made interfaces for children using non-invasive ventilation. She has collaborated on further NIHR funded projects including the PLEASANT asthma trial and has recently received an award from the Health Foundation for development of a city-wide behavioural sleep service in Sheffield.
Dr Ruth  Kingshott
Company name: Sheffield's Childrens Hospital
Role: Expertise in Paediatric physiological measurement
Cost: £6600
Time Allocated: 30%FTE
Activities: Ruth Kingshott BSc PhD is a clinical scientist specialising in paediatric respiratory and sleep physiology. She has worked in this field for 22 years, working in sleep centres in Edinburgh, New Zealand and Sheffield since 2003. Ruth has considerable experience in setting up and analysing children's clinical sleep studies and was instrumental in setting up the sleep unit at Sheffield Children's Hospital. She has worked in research and innovation alongside Prof Elphick providing expertise in measurement and data analysis. Her PhD was correlating nocturnal physiological measures with daytime sleepiness and performance and she has over 28 publications in the field of sleep physiology.
Dr Patrick Trotter
Company name: Medilink Yorkshire and the Humber ltd
Role: Project manager, product design
Cost: 21,684
Time Allocated: 20% (FTE)    26 consultancy-days
Activities: Patrick Trotter PhD MBA (Techmgmt) is the Innovation and Commercialisation Manager for Medilink Y&H; Ltd and has over 20 years in product development and commercialisation of health care technologies including working for Johnson and Johnson, SMEs and rana consultancy to support medical device companies in the UK, US,Germany and Switzerland. Patrick is an inventor on 17 patent applications (including 10 granted patents) and is an author on 14scientific and innovation management publications. Patrick has a PhD inBiochemistry and Molecular Biology and previous experience in diagnostic projects. His expertise includes technical evaluations, competitor analysis, unmet needs, conversion to product design and business case preparation. Patrick has expertise has knowledge of identifying unmet needs (via market research) and translating these into inputs for product design. Patrick has also experience in preparing value proposition documents (for clinicians, commissioners,patients and other stakeholders). Medilink has links into a broad network and this will be exploited to identify stakeholders that can contribute to the design and evidence required to effectively market the product.
Mr Tom  Wright
Company name: Medilink Yorkshire and the Humber Ltd
Role: Research questionnaire design/ faciltator
Cost: 13,200
Time Allocated: 16% (FTE) 20 consultancy days
Activities: Tom is experienced in determining the commercial feasibility of medical technologies, and has been successful in supporting product development with bespoke market research to de-risk projects seeking further investment. Knowledge of the commissioning framework for medical technologies, and construction of technology specific value proposition evidencereports will be applied to the project.
Company name: NIRI
Role: Technical collaborator
Cost: 5640
Time Allocated: 2.6% (FTE)  3 consultancy days
Activities: The Non Woven Research Institute (NIRI) are experts in the development of non woven technologies and therefore  have knowledge and skills that should be useful in the manufacture of protypes
Schedule 4

Format of the Feasibility Study Report 

Feasibility Study Report

a. An account of progress against the agreed Deliverables, milestones and outputs included in Schedule 1; 

b. A breakdown of all expenditure to date on the Project;

c. Any changes in management structure or personnel administering the award;

d. Plan for continued and/or future exploitation of the Project Intellectual Property Rights including an estimated date of market entry;

Schedule 5

VARIATION TO AGREEMENT FORM
Development Agreement between the Papworth Hospital NHS Foundation Trust (the “Hospital”) and Viamed Ltd. (the “Company”) dated 16 December 2016 (the “Agreement”)

Variation No:

_____________________________

Date:


_____________________________

1. The Agreement is varied as follows:

[…………………………………..]
2.
Words and expressions in this Variation to Agreement shall have the meanings given to them in the Agreement.

3.
The Agreement, including any previous Variations, shall remain effective and unaltered except as amended by this Variation.

SIGNED:
For and on behalf of the Hospital


For and on behalf of the Company

By:
......................................................     
By:...................................................

Full Name:.....................................................

Full Name:.........................................

Position:.........................................................           Position:.............................................

Date:
.........................................................

Date:................................................
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