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Synopsis of project (background/research question/methods to be used/relevant key references):

Background
Radiofrequency (RF) energy has been employed in surgery for much of the past century and is an indispensable aid to achieving adequate haemostasis in the operative field. Over the past decade the use of bipolar RF technology has expanded with novel tools (such as the LigaSure device (Covidien, Boulder, Colorado, USA), powered by complex impedance based algorithms having been developed to seal (fuse) and divide blood vessels, thereby providing a safe and standardised alternative to traditional suture and staple ligation. However, despite these technological advances, the underlying mechanism of action allowing haemostasis to be achieved is incompletely understood.

Aims
Bipolar radiofrequency devices such as the LigaSure tool are understood to produce vessel sealing through the joint application of mechanical pressure and heat which results in the reconfiguration of submucosal collagen and elastin and on cooling forms a stable, haemostatic coagulum. This study proposes that in addition to this mechanism, induction of the coagulation pathway by LigaSure application is a key haemostatic component of RF induced blood vessel fusion. In order to test this hypothesis we propose to seal human and animal (porcine) blood vessels both in vivo and ex vivo respectively and analyse them through a variety of standard and immunohistochemical staining methodologies to gain an understanding of the effect of the technology on the vessels’ cellular structure and coagulation products.
Roles of BSc Student
Under supervision the student will be expected to conduct the ex vivo experiments and collect in vivo samples over the study duration. The student will additionally have an opportunity to learn how to prepare samples for histological assessment and to further analyse them microscopically.

Learning opportunities

The prospective student will have the opportunity to learn the following skills:

1. Gain a familiarisation and in depth working knowledge of advanced bipolar sealing technologies and their power sources

2. Obtain blood vessels from human pathological samples post operatively

3. Work as part of a multidisciplinary team in the departments of surgery and pathology

4. Laboratory experience:

1) Preparing animal blood vessels for sealing

2) Preparing human blood vessels for fixation

3) Sectioning of fixed vessels

4) Staining of blood vessels using: 
Staining
· Haematoxylin and Eosin (used to examine general cellular structure of vessels)

· Elastic Van Gieson (to visualise elastin in vessel wall and degree of degradation)

· Martius scarlet blue (to examine fibrin in blood vessel wall)

Immunohistochemically (Antibodies)

· CD34 (protein expressed by embryonic blood cells)
· Thrombomodulin (endothelium protein)
5) Learn to use imaging analysis software to measure the extent of any changes in the staining pattern observed

About the research group
The research group is comprised of individuals from the departments of Surgery and Pathology and headed by Professor George B. Hanna (Head of Department of Surgery and Cancer). We are a friendly group with extensive multidisciplinary links. Within the group and the department presentation and publication of results is strongly encouraged. 
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We are in the process of applying for ethical approval for the project and envisage this to be in place prior to the commencement of the student in late February.
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