	University of St Andrews

School of Medicine and School of Physics and Astronomy 

Research Fellows – SK1054
Further Particulars for Applicants 




	School of Medicine and School of Physics and Astronomy 




Non-invasive techniques for the analysis of biological material are key to clinicians and researchers, yet there are few devices that can provide this capability.  There is also a strong push towards integration and miniaturization into micro-total analysis systems, often called “Labs-on-chips”.  This approach provides several advantages, from the ability to work with very small volumes of analyte, to the ability to mass-produce devices such that they are available to a wider range of end-users. Within this context, spectroscopic methods that can generate signatures indicative of the early stages of neoplasia in both cells and tissues show significant promise.

This post is part of a research programme entitled ‘Optical imaging for cancer diagnosis’ and funded by Cancer Research UK, EPSRC and MRC as part of their ‘Cancer imaging’ initiative. The objective of this programme is to develop an optical approach, using Raman spectroscopy and its integration with other optical modalities (eg flow cytometry, optical trapping), for the early diagnosis of cancer in clinical samples, with the ultimate aim of generating novel laboratory and fibre-based devices that will improve cancer diagnosis.
A definite diagnosis of cancer requires the identification of tumour cells. This is routinely achieved by obtaining a cell or tissue sample, which is then sent to a pathologist, who uses conventional light microscopy to examine stained cellular material. In some clinical situtations, cellular markers can be used to refine this analysis, for example by immunohistochemistry, but it often remains subjective and limited by the use of light microscopy. Moreover, in the context of cytological samples, morphological approaches are, in some situations, of low sensitivity or are too time-consuming to be considered for screening, for example sputum examination for lung cancer. There is therefore a need for technology that enhances, or ultimately replaces, this approach. 

Spectroscopic methods are ideally placed to enhance routine diagnostic methods for cancer diagnosis. First, they provide information that is distinct from that generated by light microscopy of stained preparations. Second, they have the potential to reduce the requirement for assessment by skilled microscopists. And third, accurate spectroscopic identification and classification of tumours would be applicable to diagnosis during clinical procedures, for example endoscopy, potentially removing the need for cell or tissue sampling and enabling earlier diagnosis.

Raman spectroscopy is ideal for these purposes as it allows objective discrimination between normal and abnormal cells and would therefore be of benefit in improving diagnostic accuracy. Moreover, the optical apparatus required is built around a conventional microscope and hence the technology can be developed as an adjunct to routine microscopy. In addition, the methodology is applicable to intact tissues and can be developed for direct use in patients, for example using fibre-optic endoscopic approaches. Finally, Raman spectroscopy can be combined with other optical modalities, for example fluorescence spectroscopy, coherence tomography and elastic scattering, to provide an integrated optical imaging system. 

In parallel with the development of Raman spectroscopy, there have been complementary and key advances in the use of laser light at the cellular scale. Most importantly, the forces of light have been exploited to both hold and, more recently, sort (pioneered in St Andrews) biological material at the single or few cell scale. Optical tweezers allow micron-sized particles to be trapped, moved and generally manipulated without any physical contact. This area of research is undergoing a huge growth of activity at the current time with a number of new scientific studies being performed. Raman has been combined with optical tweezers by some groups with success and remains a largely untapped but very exciting emergent technology for the proposed study of various single cells. In particular we have developed a novel dual beam trap (1) that, combined with Raman acquisition, will form the basis of a Raman flow cytometer. 
Raman spectroscopy refers to scattered light from a molecular or cellular sample that exhibits a frequency shift reflecting the energy of specific molecular vibrations within the sample of interest. In this manner it provides a detailed chemical composition of the sample – a chemical fingerprint in essence. The technique has wide potential in biomedical science as it can be applied to samples over a wide size range from single cells to intact tissue. One of the major challenges of Raman spectroscopy is the inherently weak nature of the signal. This, in addition to the fact that a background Raman signal may be obtained from the local environment surrounding the sample, makes it difficult to discern the molecular signatures of interest and acquisition times for standard Raman spectroscopy are very long for cells and tissues (eg. minutes). The Raman signal can be enhanced by increasing the time of acquisition but long acquisition times can cause damage to live cells and are problematic when high throughput is required. 

A number of approaches can be taken to enhance Raman signal, in order to increase the applicability of this technique to clinical material. We have already explored several of these, with consequent improvement not only of Raman acquisition times, but also discrimination of cell types (2-5). For example, fixation of cells in ethanol (as is routine for cytological samples), enhances the discrimination of normal keratinocytes from keratinocytes expressing the E7 gene of human papillomavirus type 16, and from the cervical carcinoma-derived cell line CaSki (3) and allows the identification of lung cancer cells (5). Similarly, we have shown that altering the shape of the Raman excitation beam can be used to suppress fluorescence background signal, enhancing signal-to-noise ratio (4), and have generated images from tissue sections (6). More recently, a modulated Raman approach has been developed and used to acquire Raman signal without accompanying fluorescence background (7,8): this has been applied to both cell lines (9) and clinical samples (unpublished data).

The programme is now entering a phase of translational application, in which the modulated Raman method will be applied to both cell and tissue samples and we further aim to develop appropriate instrumentation for clinicians. 

Research Fellow posts are available to apply optical methodology to the investigation of clinical samples. You must have a PhD in experimental physics, preferably with a strong component of laser physics and/or spectroscopy. Particular topics we will focus on include the development of a Raman flow cytometer, wide field Raman imaging methods and the use of fibre Raman probes for analysis of clinical samples.

For informal enquiries please contact Kishan Dholakia, Professor of Physics (kd1@st-and.ac.uk, 01334 463184) or C Simon Herrington, Professor of Pathology (csh2@st-and.ac.uk, 01382 496522)
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The job description for this role is attached below.

	Job Description




	Job Title: 
Research fellows

School/Unit:  School of Medicine and School of 

     Physics and Astronomy 
Reporting to: Principal Investigators

Job Family: Academic (Research)

Duration of Post: 1 year in first instance with possibility of extension for a further year


	Working Hours: Full time

Grade/Salary Range: Grade 6/£29,972-£35,788 per annum

Reference No:  SK1054
Post Start Date:    as soon as possible 



	Main Purpose of Role


To apply optical methodology of Raman spectroscopy to the analysis of clinical samples.

	Key Duties and Responsibilities


1. To carry out research on the application of optical methodology, namely Raman analysis, to clinical samples

2. To develop novel Raman approaches for analysis inlcuding flow cytometry, microfluidics and fibre based methods.

3. To participate in research meetings, including the presentation of research findings

4. To contribute to the writing of appropriate research abstracts, reports and papers

5. To provide photonics input into the biophotonics research programme

Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	PhD in Physics with a strong photonics component


	
	Application form

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	Experience of working in a laboratory environment

Positive attitude to working in an interdisciplinary environment
	Previous experience of Raman analysis, microfluidics

Interest in photonics methods for clinical diagnosis

Experience of writing papers for peer-reviewed journals


	Application form and interview

Interview

Application form

	Competencies & Skills

(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	Effective communication skills

Ability to meet deadlines with tasks

Ability to show initiative in developing projects


	
	Application form and interview


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.  

	Other Information  


We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref:   SK1054
The University is committed to equality of opportunity.

The University of St Andrews is a charity registered in Scotland (No SC013532).

	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.

You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews.

You have the responsibility to engage with the University’s commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.

	The University & Town 




Founded in the 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the City of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the Home of Golf and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 30% of the local population.

The University of St Andrews is a diverse and international community of over 9000, comprising students and staff of over 100 nationalities. It has 7500 students, 6100 of them undergraduates, and employs approximately 1840 staff - made up of c.700 academic and c.1140 support personnel.

St Andrews has approximately 50,000 living graduates, among them Scottish First Minister Alex Salmond and the novelist Fay Weldon. It has 1000 Honorary graduates, including Bob Dylan, Benjamin Franklin, The Dalai Lama and Jack Nicklaus.

The University is one of Europe’s most research intensive seats of learning – over 40% of its turnover comes from research grants and contracts.

It is the top rated University in Scotland for teaching quality and student satisfaction and among the top rated in the UK for research. 

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times, The Sunday Times, The Guardian and The Independent Complete University Guide. It has five times been named the top multi-faculty university in the UK in the National Student Survey. The Times Higher World University Rankings 2010 ranked St Andrews as one of the world’s top 20 Arts and Humanities universities. 

Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2010 the University received on average 11 applications per place. St Andrews has not entered clearing for several years and sets highly challenging asking rates to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally while the growth in research-active physical and mathematical sciences has been accommodated at the North Haugh on the western edge of St Andrews.

As it prepares to celebrate its 600th anniversary from 2011 to 2013, the University is pursuing a varied programme of capital investment, including the refurbishment of its Main Library and a major investment in its collections, a new Biomolecular research facility, the refurbishment of the Students’ Union, the development of a wind-farm to offset energy costs and a joint initiative to site the new Madras secondary school next to the science campus on North Haugh.

