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1.	Background   

Chronic obstructive pulmonary disease (COPD) is the 2nd leading cause of chronic disability and 4th leading cause of death worldwide. Patients have frequent exacerbations, which severely and progressively impair their lung function and quality of life, leading to inability to work and unscheduled GP visits. COPD exacerbations remain the second most common cause of emergency hospital admissions; with 1 in 3 of discharged patients being readmitted within 3 months. Thus exacerbations are important events in a COPD patient’s journey and are duly recognised in national and international COPD management guidelines. All recognise that early diagnosis and treatment of COPD exacerbations can reduce their severity and limit the associated lung damage, yet often treatment is delayed because early ‘worsening of symptoms’ goes unrecognised. The need exists for a simple portable monitor that will allow patients to assess their condition at home and help them spot exacerbations early.
To address this need, a team from University Hospital of North Midlands and University of the West of England, Bristol (UWE) have developed a sensitive analyser which measures 3 biomarkers in saliva within the appropriate working ranges in less than 5 minutes. We have demonstrated that the levels of these biomarkers vary depending on the severity of COPD inflammation and development of infection, and importantly can give early warning of the onset of an exacerbation. A new project has recently been approved to improve efficiency by assembling all 3 biomarker tests into a hand-held ‘COPD-SPOC’ monitor suitable for home use; simultaneous biomarker measurements will be made on a single small saliva sample). 
The measurement process for each biomarker measurement involves a magneto-immunoassay. Details of this assay are provided in the appendix. The assay is well characterised but is currently performed by a skilled researcher on a well-tested prototype magnetometer in the laboratories at UWE. The next stage is to translate this technology to automated form usable by clinic nurses (and subsequently patients) with a consumable and instrument. Further information on the assay and instrument is provided in the appendix.
UWE is looking to work closely with a company with expertise in consumable development for IVDs to make this significant step towards a marketable instrument with consumables. This short first contract will be relate to the product definition and be preparation for a longer development programme. 

2.	Contract Duration and Scope
It is expected that the duration of the contract will be approximately 3 months and the scope will involve the following:  
a. 	Based on the current validated prototype system, to work with technical/academic staff at UWE to develop a product requirement specification for the instrument and disposable consumables for sample collection and microfluidic automation of the process. 
b.  	To carry out a risk analysis of the elements of the system and in so doing determine a methodology for development of consumable and instrument. 
c.	To specify a development programme including timeline ensuring compliance with ISO13485 standard and good manufacturing practice, to develop the technology to a state ready for application for CE marking .

Note that this contract is for preparatory work and does not cover any in-depth design or testing activities. This will be carried out via a follow-on contract after successful completion of this work.




3.	Evaluation Criteria
The tender submissions will be evaluated as below:

	Pricing
	20%

	Experience of medical consumable development
	30%

	Experience of collaborative working with University
	20%

	3 month plan for this project
	20%

	Terms of contract with University
	10%





4.	Requirements

4.1	Pricing – please provide and justify the costs for the 3 month project

4.2	Experience - please provide evidence of track record in developing, manufacturing and supply of similar disposable cartridge IVD systems.

4.3	Collaboration - please provide evidence of track record of working with Universities or similar organisations on similar projects and past client contacts for references

4.4 	Project plan – please provide brief plan for the ~ 3 month project 

4.5	Terms of contract – please provide details of intellectual property ownership and rights pertaining to the envisaged development 

5.	Tender Queries & Returns 

If you have any questions or queries relating to this opportunity, please contact Janice Kiely on 0117 32 82606, or email Janice.Kiely@uwe.ac.uk.

Please return your proposals by email to Janice.Kiely@uwe.ac.uk  

Proposals should be returned by 14:00, Monday 17th August 2015















Appendix 




POINT OF CARE DIAGNOSTIC SENSOR FOR BIOMARKERS IN SALIVA



Introduction and Requirements for a Point of Care Saliva Analysis System

The goal of the project is to demonstrate a prototype instrument based on a magnetic immunoassay detection technique (MIA) [1,2] which can rapidly measure the levels of specific bio-markers within a saliva sample at the point of care. 

For point of care use, the detector must be simple, robust, easily operated and the cost per test should be as low as possible. A short response time, e.g. less than ten minutes is also essential.

One of the main advantages of saliva is that it is easily collected by the patient, i.e. avoids the taking of blood. Unlike blood, there is a variation in the properties of the saliva matrix, e.g. the viscosity and possible contaminants. These effects must be taken into account when designing a bio-sensor system. 

The magnetic immunoassay (MIA) detection methodology invented by two of the co-applicants, Professors Richard Luxton and Janice Kiely [1], described below, is particularly well suited to analysis of saliva. The use of magnetic fields to move superparamagnetic particles (SPPs) in the saliva sample both speeds up assay times in the potentially viscous media and, at the same time, removes the requirement for washing steps usually associated with such assays [4].  


















Description of the Technology

As shown in figure 1, the detection methodology is a sandwich assay which uses superparamagnetic particles (SPPs) as a label. The density of the labels bound to the sensor surface is measured by a resonant coil detector. 

[image: ]
Figure 1 Sandwich assay on the surface of the MIA sensor.


In operation, the capture antibody is bound to the surface of the sensor. The saliva sample is then mixed with the SPPs coated with the detection antibody. External magnetic fields are used to pull the SPPs onto the sensor surface coated with the capture antibody. The SPPs are captured on the reaction surface by the specific interactions between the detection antibody on the SPP, the bio-marker and the capture antibody immobilised on the sensor surface. Subsequently, external magnetic fields can be used to remove unbound SPPs from the surface region [4]. The use of magnetic fields to move the particles is particularly useful in saliva which in some cases may be of 
variable viscosity. The removal of unbound beads using a magnetic field removes the need for a washing step which is conventionally required in such assays.



[image: ]
Figure 2 Readout mechanism for the MIA sensor.

As shown in figure 2, there is a spiral inductor (L) positioned just below the sensor surface. The coil is designed and positioned to interact specifically with SPPs on the sensor surface rather than in the bulk of the sample [2]. The inductor is incorporated into a circuit whose resonant frequency changes as the SPPs bind to the sensor surface. In one approach, the detector uses a phase locked loop based method to measure relative changes in this resonant frequency [4,5]. This technique produces a stable output signal which is not susceptible to interference and results in high sensitivity measurements. 

The detection sensitivity is dependent on the affinity of the capture and detection antibodies, the coil parameters, the stability of the detection circuitry and SPP label characteristics [5].  In the prototype form shown in figure 3, the system is compact, portable and fabricated from inexpensive components.
[image: ]
Figure 3 Prototype MIA Sensor
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