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Introduction

Biomedicine research like many disciplines within the western scientific knowledge tradition aims to determine an objective truth through empirical observations.   These truths about the natural world are gained though application of the ‘scientific method’.  The ‘scientific method’ is a framework under which scientific knowledge is obtained. Knowledge gained by this method is considered to be evidence-based empirical observations about the natural world that are inherent of rationality and order and are free from any bias.  Therefore, knowledge produced by the scientific method is assumed to be an absolute truth, universal and free of the messiness of other forms of knowledge which render those forms as biased and subjective.  Turnball, D (2000) challenges this foundation of western science by examining how, like modernity, the western science “drive for order conceals its messy, contingent, unplanned and irrational character” (pg1).  These hidden characteristics shift the view to a knowledge system unique in its ability to provide rational, objective and universal truth’s to one that is simply another way of knowing which is equal in authority to the knowledge systems of other traditions and cultures. Like the knowledge systems of other cultures, western scientific and biomedical knowledge is influenced by technological practices, social processes and epistemological frameworks. Backed by the theories of David Turnball and other authors together with my experience in biomedical laboratory research I will examine how knowledge is assembled in biomedicine research by giving an outline of the people, skills, local knowledge and equipment involved in knowledge production to demonstrate how local knowledge is created within a biomedicine knowledge space.  I will then reveal its messy, contingent, unplanned and irrational character, by referring to the socio-material practices, technical devices and epistemological frameworks that interact to create knowledge of biomedicine.
The laboratory as a knowledge space

Turnball, D (2000) writes that “Knowledge spaces have a wide diversity of components: people, skills, local knowledge and equipment that are linked by social strategies and technical devices.” (pg20).  A prominent knowledge space in biomedicine as in many disciplines within western science is the laboratory.  The laboratory or ‘lab’ can be considered a knowledge space as it is an “interactive, contingent assemblage of space and knowledge, sustained and created by social labour” (Turnball 2000 pg4).  The laboratory is a space which has defined borders, many resources for knowledge production such as equipment, skills, funding and ‘experts’ are centered within this border.  It is important to note that the border is not impermeable to people, resources, or knowledge from outside the lab as knowledge from other laboratories may shape the course of study in this laboratory and act to build foundations upon which studies are performed.
People local to the knowledge space include Head Researchers, Research Assistants and research students. Each person has overall defined roles but also specific roles at particular times which may change over time. Many of these specific roles reflect the skills that are required in the lab for the research to be performed.  Skills include technical skills such as dissection, microscopy and cell culturing.  Setting up experiments, application of testing agents and reading recording devices are also technical skills required.  Two general skills important in biomedicine research are infection control and adequate record keeping.  Infection control is maintained at all stages to keep the agent of interest in a sterile state and free of any messiness.  Record keeping is pivotal in laboratory investigation for many reasons. It provides a link between observations and the production of facts, assists in organizing knowledge, and is a documented form of knowledge which can be used in defense of the experimental method and results.  These individuals armed with their skills take on the job of knowledge production by undertaking practical knowledge, that is, knowledge produced by ‘habits of the hand’.  
Skills in the lab are closely related to equipment as technical skills are in many cases a product of the equipment used.  For example, the lab which I operated in regularly utilised cellular dyes.  The particular dye used was both a reflection of what the experiment required and also more importantly what dye was available.  The limited ability to purchase only one type of dye generated a need to develop skills (ie practical knowledge) in getting the dye to work.  The experiment’s I undertook involved the use of a specific highly specialised microscope known as a ‘laser scanning confocal microscope’.  This microscope required skills in its operation and ability to recognize how the idiosyncrasies of its operation were reflected in the images produced.  In addition to influencing the skills, equipment (or lack of) can shape the course of knowledge production. The laboratory I operated in utilised a piece of equipment known as a ‘spritzer’. This small but significant piece of equipment delivered a controlled dose of the testing agent to a sample without disturbing the sample. The significance of this piece of equipment was evident when the ability to use it was absent.   The absence of this equipment meant the testing agent had to be applied by hand which resulted in a large amount of disturbance to the sample. This disturbance was reflected in the results of the experiments and in many cases resulted in the failure to achieve usable results.  These examples demonstrate that laboratory equipment has the ability to shape the course of study and therefore biomedicine knowledge can contain reflections of the equipment used.    
The assemblage of biomedicine knowledge in the lab is dependent on individuals, their skills and the equipment used. Each laboratory develops their skills and creates nuances in their practical and methodological knowledge. These nuances act to produce knowledge about biomedicine that is a reflection of the lab, as knowledge from this lab is not independent of the people, skills and equipment that operate within it.  Therefore the laboratory produces biomedical knowledge that is local to the knowledge space as this knowledge “presupposes an active knowable character, who is actually the ‘agent’ of the unity and constant interaction of mental and manual work” (Turnball 2000 pg40).  
Facts

From the above examples of knowledge assemblage in the lab, it is evident that this local knowledge, like all forms of knowledge is both ‘performative’ and ‘representational’ (Turnball 1997). The performative component includes skills (which can be mediated by the equipment used) which assist in making observations and collecting data.  These observations and the data collected are used to form facts, where knowledge is ‘packaged’ into a representational form.  Facts can be considered as a representational form of knowledge as facts are in the form of statements (Chalmers 1999). An example of a fact produced from my research in the lab is ‘The application of glutamate (testing agent) to hippocampal astrocytes resulted in a stepwise change in membrane potential’. From the perspective of a biomedical scientist working in the western science knowledge tradition this fact would be assumed to be a universal and objective truth as it is an observation that is simply recorded and has not been socially constructed or possess a history of construction (Latour & Woolgar 1979).  This assumption can be troubled as I have demonstrated how this fact is constructed from performed knowledge that is local to the laboratory and therefore is influenced by the idiosyncratic nature of that laboratories local knowledge.  Chalmers A.H (1999) also troubles this assumption with the statement that facts cannot be truly objective as facts require an observer who “must be in possession of the appropriate conceptual framework and knowledge of how to apply it” (pg11).  Chalmers A.H (1999) is arguing that facts require prior knowledge, therefore my prior knowledge of biomedicine influenced the fact I produced and thus the fact cannot be considered an objective truth as my subjective analysis shaped its construction. 
In biomedicine, facts are collated and used to build a scientific report. A scientific report is a representational form of the local knowledge produced in the lab.  Reports also provide a mechanism for the transfer of knowledge, Turnball D (2000) would call them a ‘technical device’. This technical device makes the observational facts mobile by allowing them to permeate through the borders of the local and into the broader biomedical knowledge space (Massey 2005). This allows representational knowledge to travel through space and time and connect to distant knowledge spaces (Massey 2005).  While a scientific report can be understood to be a mode of transfer of knowledge, the framework by which it is constructed is largely scientific involving highly technical language. This framework generates a report that hides the messiness which limits the transfer of knowledge to the borders of the biomedicine knowledge space or at most to the borders of the western scientific knowledge tradition. Therefore the borders of the knowledge space are reinforced preventing possible entry points for collaborations with other knowledge traditions aimed at understanding and healing the human body such as Naturopathic, Ayurvedic or Traditional Chinese Medicine.
The influence of socio-material practices

There are many social practices that influence the knowledge produced in the laboratory.  In my experience in the lab the head researcher had a number of defined roles.  These roles included the recruitment of researchers, setting up and understanding the workings of the key equipment (eg laser scanning confocal microscope), a consultant for questions/issues and primarily an interpreter of results and a co-writer/editor of reports. A research assistant was largely involved in what Laws (2004) would describe as the hinterland work. This included undertaking much of the everyday operations of the lab and most of the practical knowledge, that is, they conducted most of the experiments. My position as a research student largely involved instilling the knowing practices within me. These knowing practices are both the actions of performative knowledge which were handed down primarily by the research assistant, and how to construct the representational forms of knowledge, that is, interpreting the observations to construct facts which were given by the head researcher. The later involved teaching me to ‘think’ like a scientist, to see order in the messiness.  I was being given this skill by the head researcher, therefore my ability to observe what was considered the ‘objective truth’ was in fact coloured by the head researcher’s interpretation of the data which has been shaped through their own life experiences.  This is another example of the messy nature of biomedicine research and how local knowledge is created within the lab, as the composition of people and their roles in the lab provides a unique platform for the production of local knowledge.

Biomedicine – the ‘messy motley’ and the desire of modernity

I have attempted to examine how knowledge is assembled in the biomedicine knowledge space.  In doing this I have tested the western scientific view that biomedicine is an objective, universal form of knowledge that is based on rationality and order by revealing the many components that contribute to biomedicine knowledge production. These components with their idiosyncrasies and dare I say ‘individual personalities’ (as they are a construct of the subjectivities and particular skills of scientists) form what Turnball D (2000) would call a “messy motley”.  This knowledge is messy by nature & has, dare I say, an ‘individual personality’.  The inability of biomedicine, like all western science disciplines, to recognize its messy nature results in local knowledge being fragile once it leaves the borders of the local knowledge space.  Western scientific knowledge is fragile, many of the theories that are based on experimental facts do not survive through the temporal scale. Within biomedicine beliefs about the structure and function of the human body is constantly changing. Theories which are based on experimental facts often get disproved by new theories which themselves get disproved by future theories.  This in itself is a representation of the messy nature of biomedicine.  Our inability to recognize this messy nature and take every new theory as the universal truth perpetuates the fragility of biomedicine.  
Western society's faith in science as providing facts of reality is a product of our western epistemological framework. D’souza (2006) argues that “modern disciplines are premised on the ontological assumption that reality is determinate and knowable” (pg46). This assumption was born out of the enlightenment science era of the 18th century and is deeply imbedded within western science. The deeply imbedded assumption in western scientific knowledge forms the concept of modernity (Turnball 2000).  Modernity’s drive for order calls on biomedicine to produce an ordered form of knowledge. The spread of modernity throughout the world has allowed western science to be the “authoritative form of knowledge in the world today” (Turnball 2000 pg7).
Conclusion

For biomedicine to recognize its messy nature and in turn make it less fragile, a shift is needed in the epistemological framework of both western scientific knowledge and modernity to a framework that recognizes the messy, unplanned and irrational nature of knowledge production.  This will assist in breaking down the barriers of western science and facilitate interdisciplinarity and interactions with Naturopathic, Ayurvedic (Indian) or Traditional Chinese Medicine knowledge traditions.
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