University of Wollongong

Research Online
University of Wollongong Thesis Collection

University of Wollongong Thesis Collections

2012

Reconstructing vision - undone Science and AntiVEGF treatment of wet age-related macular
degeneration
Tommy Cleary

Recommended Citation
Cleary, Tommy, Reconstructing vision - undone Science and Anti-VEGF treatment of wet age-related macular degeneration, Master of
Arts - Research thesis, Faculty of Arts, University of Wollongong, 2012. http://ro.uow.edu.au/theses/3615

Research Online is the open access institutional repository for the
University of Wollongong. For further information contact the UOW
Library: research-pubs@uow.edu.au

Reconstructing Vision

Undone Science and Anti-VEGF treatment of Wet Age-related Macular
Degeneration
A thesis submitted in fulfilment of the requirements for the award of the degree of
Master of Arts (Research)
from
UNIVERSITY OF WOLLONGONG
by
Tommy Cleary
Bachelor of Science (Anatomy), University of New South Wales,
Bachelor of Optometry, University of New South Wales

Page ii of 147

Abstract

Age-related Macular Degeneration (AMD) is an eye disease that can leave people over fifty
years old with little or no central vision. It can result in a person being legally blind and unable to
easily perform everyday tasks that require the use of detailed vision such as reading, writing and
even facial recognition. The wet form of AMD has serious consequences for a large number of
people and in the exemplifying clinical encounter of Mr Silverless the human side of wet AMD
is explored. The drugs Lucentis and Avastin can slow and often reverse this loss of vision. These
two drugs are very similar and mainly differ in the way that the much cheaper drug Avastin has
struggled to attract funding for large scale clinical trials research. It is important to acknowledge
that this wet AMD research that has been left to one side is also part of a broader group of visual
problems that have been given a lower priority by the forces guiding vision science research
funding. To address this comprehensively AMD needs to be understood in the context of other
eye problems such as trachoma and cataract prevention. The innovative concept of undone
science has emerged from the sociology of science as a useful tool for highlighting the politics of
research priorities. The undone science of wet Age-related Macular Degeneration treatment
research can be used to illustrate broader themes related to the production and direction of
biomedical sciences. By analysing undone science the opportunity to reform can be made more
explicit, but this means taking a partisan position critical of the role of vested interests in
discouraging innovative research into less profitable drug treatments.
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Glossary of Terms

Age-related Macular Degeneration (AMD)
AMD is a disease of the central retina, or macular. This results in the loss of useful central vision
and so task that require detailed central vision (such as reading) become difficult or impossible.
Anti-VEGF
Anti-VEGF is a drug that blocks the action of Vascular Endothelial Growth Factor and thus stops
new blood vessel growth.
Avastin
Avastin is an Anti-VEGF drug that inhibits blood vessel growth and is also know as
Bevacizumab.
Cataract
Cataract is a potentially blinding eye disease that often results in the clouding of vision due to the
opacification of the crystalline lens inside the eye, usually due to age.
Bevacizumab
Bevacizumab is the non-proprietary drug name of a monoclonal antibody that is marketed as
Avastin.
Denaturalisation of the material world
Denaturalisation of the material world is a term that is used to address the way that science and
technology can tend to become more distanced from living entities over time.
Differentiation of institutions
A term to describe how conflicts of roles and organizational goals increasingly arise within and
between various fields of action of science.
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Dry AMD or, Dry Age-related Macular Degeneration
Dry AMD is a disease of the Macular, or central retina, which slowly decreases central vision
because of the death of central retinal cell layers. Unlike Wet AMD there are no new leaking
blood vessels involved.
Expansion of scale
Expansion of scale is a term which describes how the cost and scale of laboratory sciences has
expanded faster than the ability of public institutions to fund research.
Glaucoma
Glaucoma is a disease of the optic nerve where the nerve cells die in what is known as
glaucomatous optic neuropathy. This happens in such a way that certain types of nerves are
killed first and this usually results in tunnel vision but can also lead to complete blindness.
Treatment is aimed at lowering the pressure inside the eye with medications or surgery in the
hope that this will slow the rate of nerve cell death.
Lucentis
Lucentis is an Anti-VEGF drug that inhibits blood vessel growth and is also know as
Ranibizumab.

Macular Degeneration (see also Age-related Macular Degeneration)
Macular Degeneration is sometimes used as a term to describe people with Age-related Macular
Degeneration as it is considered more inclusive of those that have other forms of Macular disease
that may or may not be Age-related.
New Political Sociology of Science (NPSS)
Social theory that examines issues of importance to science at the turn of the millennium and
beyond: The social justice issues concerning biotechnology, genetic engineering, greening of
industry and peace studies are some examples of where this academic approach has been applied.
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Ranibizumab
Ranibizumab is the non-proprietary drug name of a monoclonal antibody that is marketed as
Lucentis.
Reconstructive
Reconstructive thinking attempts to readdress a social practice and critique its value in an effort
to improve our understanding and inspire reform.
Retinitis Pigmentosa
Retinitis Pigmentosa is a potentially blinding eye disease which usually results in a tunnel vision
effect as well as poor vision in low light levels.
Universalisation of Values
Universalisation of values is a term that describes a tendency for fields of science to develop
formal methodologies of dispute resolution such as the use of Randomised Controlled Trials
(RCTs) in the area of clinical medicine. This should help resolve some disputes but also often
leads to greater control of knowledge production by those with greater economic means and little
agreement of what if scientifically verifiable.
Undone science
Undone science is a problem where scientific research that could and should be performed is not
because powerful elites keep the investigations from occurring.
VEGF or, Vascular Endothelial Growth Factor
Vascular Endothelial Growth Factor is a hormone or messenger protein that is responsible for
stimulating the growth and proliferation of endothelial cells (which make up the walls of blood
vessels)
Wet AMD or, Wet Age-related Macular Degeneration
Wet AMD is a form of macular disease which results from the growth of new blood vessels that
leak fluids and disrupt and destroy central vision often quite suddenly.
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Table of Abbreviations

AMD

Age-related Macular Degeneration

Anti-

Anti-Vascular Endothelial Growth Factor

VEGF
ARM

Age Related Maculopathy

ARMD

Age Related Macular Degeneration

CSME

Clinically Significant Macular Edema

DM

Diabetes Mellitus

MD

Macular Degeneration

Moab

Monoclonal Antibody

NIDDM

Non Insulin Dependent Diabetes Mellitus

NPSS

New Political Sociology of Science

POAG

Primary Open Angle Glaucoma

RP

Retinitis Pigmentosa

RCT

Randomised Controlled Trial

VEGF

Vascular Endothelial Growth Factor

Page xi of 147

Acknowledgments

I would like to thank my beautiful wife Sonia, and our children Nicholas, Serena, Christian, and
Cecilia as well as all our extended family for their support.
This thesis would not have been completed without the support of The University of
Wollongong, the Faculty of Arts and my supervisors Brian Martin, Andrew Whelan and Glenn
Mitchell. Thank you.
Thank you also to Jody Warren, Irene Kreis, Alan Owen, Susan Dodds, Jan Lymer and Giulio
Pancaldi who have all helped shape the direction and development of this thesis. Thank you to
Peter Herse, Peter Gardner and Phillip Kam for their assistance with the optometrical continuing
education Illuminate papers. Many thanks to my colleagues Melissa Lee, Nuong Turner, Binita
Natha and Catherine Chan for their vital input and clinical assistance. I would also like to thank
the University of Wollongong‘s Graduate School of Medicine and the Centre of Health Services
Development for their help and guidance.
Finally I would like to thank the patients, vision carers and researchers that have engaged with
this study in a way that has helped formulate its findings.
This thesis is dedicated to Nonno Umberto Corradini who served as a young, brave and
honourable partisan and who taught that the most difficult and most important battles for justice
are those closest to home.

Page xii of 147

Chapter One: Thesis Introduction
Section 1.1
Introduction through a Case of Aggressive Wet Age-related Macular

Degeneration

In 2010, ―Mr Cosmo Silverless‖ (a pseudonym) was in his eighties and is still quite active; he not
only enjoys travelling but is also researching local coal mining history with a few colleagues. He
reports: ―This has involved field visits, interviewing older people, research at Wollongong
Library and the University, reading many books and writing. It is imperative that I retain at least
partial eyesight to continue with this work.‖ He suffers from chronic kidney disease and is on
dialysis and exchange bags four times daily: ―This condition has put a stop to major activities
such as flying and travelling long distances by bus or train. Holidays are therefore curtailed.‖
Finally, he has severe arthritis in both knees which makes walking difficult: ―Life would be
made far more difficult if I could no longer drive.‖

Unfortunately Mr Silverless is one of the thousands of elderly Australians who live with the
effects of Age-related Macular Degeneration (AMD). The macular of the eye is responsible for
central vision. This small area of the retina enables the eye to see detail required for reading and
driving. Mr Silverless is already legally blind in his right eye due to damage to its macula. He
needs monthly injections into his left eyeball to keep his left macular area healthy, and, keep him
from losing his remaining central vision. This treatment is invasive, risky and very expensive but
it is vital to maintaining his quality of life. This drug treatment is heavily subsidised by the
Australian Government. Over $18000 per year is required to treat Mr Silverless‘ left eye. In 2009
over $150 million was spent on similar cases by the Australian Government‘s Pharmaceutical
Benefits Scheme on this particular AMD treatment drug, Lucentis. Yet, although a cheaper drug
exists which costs less than one tenth of this price, the Australian Government‘s own policies
and the apparent lack of scientific testing of the cheaper Anti-VEGF drug (Avastin) means that it
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will be some time before cheaper drug treatments are widely available through the Australian
health system (O'Shea 2010).

There is little incentive for the pharmaceutical and biotechnology companies to conduct this
costly research on the cheaper drug. Health systems across the developed world have faced
various barriers to conducting their own clinical trials on the cheaper drug. This dilemma is an
example of what is known as the problem of undone science, where here the lack of research on
Avastin has held back the reform of drug treatments for wet AMD.

This thesis seeks to investigate how the undone science of medical retinal drug treatments came
to influence the options available to treat someone like Mr Silverless, and more broadly, how the
problem of undone science came to increase the financial and treatment burden of Age-related
Macular Degeneration on the Australian community.
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Section 1.2
The Reconstruction of Vision through Undone Science
Undone science is a concept emanating from the more activist branch of STS and it is mainly
concerned with the way that the practice of technoscience can be controlled by elites to serve
their own interests. This is accomplished by ensuring that certain types of science are left
undone1. This systemic phenomenon can hold back the efforts of civil society in lobbying for
change in areas such as greening of industries, non-weapon based defence and alternative
medicine (Hess 2007). The social practice of technoscience needs this rethinking, this
reconstructive research, just as much as it needs new investments, new inventions and
technologies. Without reconstruction not only does the weight of short term profit isolate elites
from societies best interest but, especially in the case of undone science, an anti-intellectual and
moral void begins to consume our efforts to understand and use knowledge. For example, it is
just as important to reconstruct the social practice of vision care and the way it uses and creates
science as it is to find new cures for blindness.

Wet Age-related Macular Degeneration (wet AMD), a major blinding disease in the elderly
across the industrial world, can now be treated in a way that prevents vision loss with AntiVEGF drugs: Avastin and Lucentis. Both of these drugs have been developed by the
biotechnology company Genentech and both these drugs help halt blood vessel growth which is
important for the treatment of cancer and wet AMD. The relatively inexpensive drug Avastin is
not yet fully approved for treatment of wet AMD (but is fully approved as a cancer treatment).
On the other hand the very expensive drug Lucentis had the necessary clinical trials to gain
therapeutic approval for use in eyes since 2006.

This study will investigate the contours of uneven development within the field of medical
retinal research by using a comparative analysis that is explored through the story of Mr
Silverless‘ encounter with wet AMD treatment. Mr Silverless has been effectively treated with
1

See more extensive discussion of undone science in Chapter 2
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first Avastin and then Lucentis to retain his central vision. This technique will focus on the
problem of undone science in the context of the Avastin-Lucentis debate. Identifying the undone
science of Avastin by looking at the research trials performed only on Lucentis but not performed
on Avastin should give a comparative basis of this elusive concept. This narrative will explore
the disparity in the science performed on these drugs and will be used for the purpose of a critical
analysis in the context of relevant social theory. The analysis of this example of undone science
will be informed by the literature in order to develop an explanation of how and why undone
science occurs.

Thus this study will retrospectively evaluate the relative importance of causal factors in this case
of undone science, in particular how the undone science of Avastin has affected the treatment of
Mr Silverless. This contribution to building a robust causal framework within the new political
sociology of science will also discuss some of the collaborative strategies for overcoming
instances of undone science open to researchers and governments. The critical analysis will
explore the way in which commercialisation of science and technology both enables and
constrains the practice of techno scientific culture with the everyday example of Mr Silverless.

This thesis will also form the basis of further study conducted prospectively, after the 2011
completion of the Comparison of Age-related Macular Degeneration Treatments Trials (CATT).
The CATT study should address many of the practical and political aspects of the undone
science of Avastin use in treatment of wet AMD. This will allow a continuation of the
investigation of the undone science of Avastin and ongoing analysis of causality built within the
theory of the new political sociology of science. Thus this thesis examines the area of wet AMD
treatment research from 2005 to 2010.
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Section 1.3
Thesis Aims and Methodology
The aim of this thesis is to investigate the flaws in biomedical research that resulted in the
undone science of Avastin treatment of wet AMD. To do this evidence was collected and
analysed in various ways. I have learnt about the particular issues related to AMD and other
vision science problems through reading and clinical practice as a primary care optometrist. To
further investigate the background of Lucentis and Avastin research I not only read the relevant
literature but also have written to particular authors to seek guidance as to their understanding of
the way research agendas were steered away from certain forms of research and into others. In
writing to the vision science researchers I have explained the application of the concept of
undone science as instrumental to analysis of my approach. By using the concept of undone
science I have declared a partisan position by pointing to the role of vested interests in
discouraging research into generic treatments.

By actively engaging with the biomedical literature and integrating the narrative of an everyday
clinical encounter with wet AMD and its treatment, this study aims to:
Investigate retrospectively how the undone science of Avastin has affected the place of Avastin
within the community of medical retinal science in comparison to Lucentis( for the period 2005
to 2010).
And, to build the foundations of a future investigation that will prospectively examine how
Avastin use could change once the CATT study and other similar studies are finalised. These
trials are sometimes called noninferiority trials and if they show that Avastin is almost as good
as- or is better than- Lucentis then it will be easier to justify Avastin use in the treatment of wet
AMD (Bressler 2009).

The situation in 2010 with respect to Avastin and Lucentis will be investigated with comparative
methodology that uses the case study of Mr Silverless‘ treatment as a means for illustrating the
effect of the undone science of Avastin. This thesis also investigates certain societal entities
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involved governments and NGOs, companies, institutions and the research of individual
scientists. This analysis will then use the concept of undone science to critique the important
interactions that exists between various areas of government, the pharmaceutical industry, and
the medical practitioners and clients. The socio-political controversy within mainstream
medicine will be demarcated by the science of what has been done and what has been left
undone. This will give an indication of the reasons, both practical and political, behind this
undone science of Avastin. Thus, within the context of a comparative study of the Anti-VEGF
drugs Avastin and Lucentis this study will address undone science and explain what it is and why
it is important.
The subject of health can be approached by various angles some of which will be outlined
throughout this thesis. But, in this case there is a unique opportunity to critique a broader social
construct through a more direct route by allowing the reader into the process of interpretation of
the everyday clinical encounter. This analysis of practitioner-patient interaction, and its
application to the understanding of why the undone science of Anti-VEGF drug treatments
matters, is most appropriate in this case as it informs the critique of and the correspondence with
the wider field. Thus, through the theoretical narrative of undone science and the clinical
encounter with wet AMD, explored with a hermeneutical understanding of clinical interpretation,
this thesis will evaluate retrospectively the validity and relative importance of causal factors of
undone science identified in the literature. These casual factors have been drawn from the work
of David Hess with special attention to his 2006 chapter ―Antiangiogenesis Research and
Scientific Fields‖. Thus, expansion of scale, differentiation of institutions, universalisation of
values and the denaturalisation of the material world will be concepts that guide the conclusions
of this thesis.

Also, in view of the pending completion of the CATT (Martin, Maguire et al. 2012) this study
will lay the foundations to potentially prospectively re-examine how the government, medical
and scientific community plan to change their approach to Anti-VEGF drug use once this attempt
to address this area of undone science requires a response (Davis, Olsen et al. 2011). That is, the
CATT Study may address much of the undone science of Avastin use in wet AMD, but it could
leave crucial questions unanswered.
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Particular focus of a future study in the Australian context could include critique of:
i) the status of the PBS subsidy of the expensive drug Lucentis. That is, Lucentis may be
economically redundant if the cheaper drug Avastin is shown to be equally effective (Bressler
2009),
ii) the availability of a Medicare item number for the ocular injection of Avastin may change
(there was no Medicare item number available as of 2010),
iii) and the Australian state and federal health departments and RANZCO2‘s plans for a response
to Anti-VEGF use into the future.

2

RANZCO is the Royal Australian and New Zealand College of Ophthalmologists.
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Section 1.4
Introduction to Vision care
The purpose of this section is to explore vision with attention to a reconstructivist agenda.
Reconstructive thinking in vision care attempts to readdress vision and surrounding social
practices. With respect to the case study, this chapter will endeavour to situate issues related to
wet Age-related Macular Degeneration in the context of some of the basics of vision, the
problems encountered with vision and their clinical interpretation.

Two important ideas to address are the different roles of central and peripheral vision. Central
vision is the part of eye sight that is most important for detailed tasks such as letter and word
recognition while reading. Central vision is served by a tiny piece of retina, called the macular,
that has special features which allow the amount of light receptors functioning in this area to be
very high. The light receptors at the macular are closely wired to the visual parts of the brain,
unlike the peripheral retinal light receptors whose signals are often grouped together by the
brain. This is one of the reasons that most of the attention of the visual system is directed
towards the features of central vision, in some ways the brain receives more visual information
from the central retina than from the peripheral retina (see more detail later in Chapter Section
3.5). These aspects of vision are important to understanding the impact of AMD and other vision
problems that have a targeted effect on vision.3 This oversimplification of the role of central
vision has more significance when this model is applied to the practicalities of a case study.
Beyond these basic concepts vision continues to expand in a complex space. Hugh LaFollette in
‗The Practice of Ethics‘(2007) imparts that:
Practice is primary in medicine. Medicine‘s ultimate aim is not to intellectually understand the
body and its workings, but to improve people‘s health. Medicine that only increased
understanding would not be medicine. Of course medicine cannot promote human health by
focusing narrowly on diagnosis and cure. It can achieve its ends only be becoming an integrated
3

These aspects of vision are treated with more detail in Chapter Section 3.9
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practice informed by clinical and epidemiological evidence, structured by the theoretical insights
of biology, chemistry, physics, and the theory of evolution (Nesse and Williams 1994).

The understanding that central vision is important for detailed eye sight and that the complex
structure of the central retina is important for the normal function of this area is best
demonstrated in a case of macular degeneration where this central retinal area, the macular, loses
its function and eyesight deteriorates such that a person retains peripheral vision but has limited
central eyesight. Thus in this thesis any exploration of eye-sight is mediated by the practice of
optometry which shares the practical underpinnings of LaFollette‘s approach to medicine and yet
focuses almost exclusively on vision4.
Improving people‘s vision and ensuring that it remains as healthy as possible is central to the
practice of optometry in Australia (Harris 2009). Still it is difficult to say in what way this type
of endeavour is epistemologically a science and in other ways not science. In ―Yearning for
certainty and the critique of medicine as ‗science‘‖ Mark H. Waymack (2009) looks at the way
that hermeneutics and narrative can be introduced into a more sophisticated understanding of
clinical practice but points out that:
…in our more reflective, philosophical moments, we recognize it [medicine] as a science of a
radically uncertain sort, a science based upon analogical reasoning built upon interpreted case
stories. It is not, however, a science in the sense of the philosophically naïve universal overing
law model. Nevertheless, in the clinical encounter there is an enduring desire in both patient and
physician to grasp with certainty.(Waymack 2009: p 228)

This endeavour to both recognise science, technology, practice and culture as intertwined pushes
the semantic and semiotic limits of language in a way that is not able to be explored in detail in
this thesis. The dance of signifier and signified contributes to the layers and interfolding of
meaning with the clinical and theoretical aspects of vision working off one another (Barthes
1994). The attempt to decipher this semiotic dance is a challenge that is at the heart of how

4

The allied health professions, such as optometry, create a type of social pressure by their mere existence, for more
see: Williams, L. (2009). Jostling for Position: A Sociology of Allied Health. Second Opinion: An Introduction to
Health Sociology (Fourth edition). J. Germov. Melbourne, Oxford University Press.
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modern and post modern thinking about health and life sciences can be expressed. After ten
years working directly with vision in clinical practice as an optometrist there is much for me to
learn about the language that we use to investigate the being of vision and the other semiotic
implications of this fascinating field of meaning. Beyond this brief explanation there is no need
to frame the narrative of clinical experience and the science of vision in terms of certainty at this
stage of this thesis. But it is important to understand the way that different approaches contribute
to the underlying thinking of what happens in particular in studies and practices related to health
care.

In the sociology of science and the study of scientists, the laboratory life studies of Bruno Latour
and Steve Woolgar (1979), and others5 have helped build an understanding of what it means to
be a scientist. These social scientists have had a profound effect on the way that science is
understood by simply spending time in scientific laboratories observing, listening to and talking
with scientists. According to Sal Restivo (1989: p 61) laboratory life studies ―perceive inquiry as
constructive rather than descriptive or cognitive, and tend to reject the distinction between social
and cognitive aspects of science‖. These laboratory studies also ―stress the socially situated and
contingent nature of constructing scientific facts and depart from conventional ideas about
science as an activity organized in terms of scientific communities‖ and lastly laboratory studies
―focus attention on ‗the discoursive accomplishment of scientific objects‘ in scientific practice.‖
This type of approach can also be applied to the clinical application of bioscience and in
particular the science of vision as constructed and expressed through the socially integrated
process of primary care optometry practice. The extent to which these techniques and
interpretations are valid when approaching the clinical application of the life sciences is a
methodological sub theme of this thesis that is treated carefully in the remainder of this chapter.
The direct theoretical link of medicine and optometry, science and humanities will continue to be
discussed in a limited way throughout this thesis because of the inevitable semantic challenge of
such abstract and applied epistemological discussions. Despite these limitations it is important to
be aware the social context of the production of science.
5

For example, see: Knorr, K. (1981). The Ethnography of Laboratory Life: Empirical Results and Theoretical
Challenges. New Directions in the Sociology of Science. S. Restivo, Pickering, A., Ed. (1992). Science as Practice
and Culture. Chicago and London, The University of Chicago Press, Segerstrale, U., Ed. (2000). Beyond the Science
Wars. SUNY series in Science, Tehcnology, and Society. Albany, NY, State University of New York Press.
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Section 1.5
Reconstructing Vision in the Clinic and Beyond
The flexibility in the meaning of vision is particularly sensitive to inter-professional dialogue. As
we take vision as an object of inquiry from one world to another the underlying significance of
what is meant can change dramatically. When explaining an approach to vision and vision care it
can be much more difficult and challenging to construct an argument in an interdisciplinary
space, especially when you are presumed to be an expert in that area. Being an expert in an area
of scientific knowledge is not the same as being an interdisciplinary expert. In some ways the
bigger picture (the meso-social and macro-social space) is at times harder to appreciate after
years concentrating on the smaller details of individuals and their understanding and experience
of vision. Yet even so some of the practice, the doing of optometry, involves engaging with the
patient‘s concerns and knowledge, and, much of this interactive agenda is also constructed by
optometrical concerns (bound by macro level legislative, epidemiological, epistemological, and
economic resources) and that of optometrist colleagues and the other related health professionals.

What is important is the way that people decide how they will approach vision. What they will
do to preserve it or enhance it depends largely on the way they experience vision and what they
feel they understand of vision. This process is also mediated by the clinical gaze, explored by
Michel Foucault in his book Birth of the Clinic. This interpretive clinical practice continues to
evolve in the adaptive and social contestations that encompass this thesis. This thesis will share
the imagery that inhabits this clinical gaze particular to optometry from published work in the
medical and optometrical literature and from the images drawn from everyday practice and yet
the case study of Mr Silverless will be presented and developed as away of illustrating the social
sphere beyond the everyday imagery of the optometry clinic. In practice Mr Silverless is
representative of many other individuals experiencing wet AMD under current available
diagnosis and treatment. The clinical encounter with Mr Silverless is thus an empirical example
of a micro-social image that can be used to highlight features of the theoretical narrative of
undone science and the macro-social considerations of the way life science is funded, directed
and controlled.
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Nikolas Rose addresses the process of moving from the classical clinical gaze, through
technologically mediated change, to a period of capitalisation of medicine and contested vital
politics in the 2006 Inaugural Social Theory and Health Annual Lecture, entitled ―Molecular
Biopolitics, Somatic Ethics and the Spirit of Biocapital‖:
‗Medicine‘ itself was transforming. It became technomedicine, highly dependent on sophisticated
diagnostic and therapeutic equipment. It was fractured by complex division of labour among
specialists. Doctors lost the monopoly of the diagnostic gaze and therapeutic decisions: their
clinical judgement was hemmed in by demands of evidence based medicine and the obligation to
use standardized diagnostic and prescribing procedures. Further, medicine became intensely
capitalized. Clinical practice was reshaped by the requirements of medical insurance, and criteria
for reimbursement. Basic and applied biological research – in biotech companies and in
universities – become bound up with the generation of intellectual property and shareholder
value. Health and illness emerged as a fertile new field for corporate profitability. This
capitalization of medicine gives a particular form to the contested field of vital politics in the 21st
century. I think it is linked to the ethical centrality of health in the west. That is to say, I think
there is an ‗elective affinity‘ between the spirit of biocapital and our contemporary somatic ethic
(Rose 2007: pp 4-5).

This thesis will follow, with a degree of reflexivity, the way vision is presented under this shared
and socially constructed clinical gaze. It is also important to point out that the clinical, scientific
and wider bio-political contestations of the undone science of wet AMD treatments in many
ways occur at the molecular level. A molecule of Lucentis is essentially two hundred times6 more
expensive than a molecule of Avastin and undone science is the main reason that this has
occurred. This is a case of molecular biopolitics in action. Thus the ultimate aim of this chapter
is to develop a background to the molecular biopolitics of the micro-social, meso-social and
macro-social spheres confronted in later chapters.

6

See: Taylor, H. R., M. L. Pezzullo, et al. (2007). "New treatments for age-related macular degeneration." The
Lancet 370(9597): 1481.
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This appreciation of the molecular has been noted within the biomedical sciences for some time,
but in accepting the insights of Laboratory Studies, with their focus on the social construction of
facts from uncertainty through discourse, the inherent political reconstruction of science becomes
much more tangible. This level of socio-scientific integration appears to be resisted by Kuhn‘s
early theories of science and science history, where the idea that science could be treated as a
separate entity with limited interaction with other areas has the given the inevitable conclusion
that scientific paradigms shift separately in relation to social economic and intellectual
conditions and technological and cultural changes (Kuhn 1962). This historical division of
science from other enterprises can also be used to construct a typology of undone science that
pays special attention to the internal (or practical) and external (or political) reasons for undone
science (Warren submitted 2010). This may be a valid approach especially since the radically
uncertain character of life sciences does not lend itself to rational unification, particularly when
approaching the topic of undone science.

Nevertheless others have sought to clumsily complete the unification of knowledge under the
banner of certain reductionist understandings of science. For example when Stephen Jay Gould
(2003: p 216) presents the work of his colleague Edward O. Wilson, he does so as a pretext for a
rebuttal of the claim that scientific reductionism has and will ultimately serve to unify all inquiry
from the arts and social sciences through to mathematics and particle physics. Thus the
contestations of the role of molecular sciences are evident even in those that would have avoided
an association with the discussion of the biopolitics of the molecule. And yet with these
contestations in mind it is interesting to ponder the way that Wilson divides the medical sciences
from the social sciences with the claim of a crucial difference:

The medical sciences have it and the social sciences do not. Medical scientists build upon a
coherent foundation of molecular and cell biology. They pursue elements of health and illness all
the way down to the level of biophysical chemistry. The success of their individual projects
depends on the fidelity of their experimental design to fundamental principles, which researchers
endeavour to make consistent across all levels of biological organisation from the whole
organism down, step by step, to the molecule (Wilson 1998 : p 198).
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This singular approach appears to claim implicit and exclusive epistemological and elite political
status for the biomedical sciences. Despite this, I aim to immerse the social and economic
contestations of the molecular biopolitics together with the socially constructed scientific
objectivities7 of biomedical knowledge claims (and beyond) into the holistic approach of this
thesis. One of the main reasons to do this is that while the debates over the philosophical
approaches of biomedical science and biopolitically engaged social sciences abound, the health
and pharmaceutical economists are busy commercialising the area with monoclonal antibody
therapeutics seen as an ethically and economically sound investment despite the
acknowledgement of ongoing and emergent controversy in the area (Zeigelbauer and Light
2008). Thus, in an attempt to address this trend, this thesis will focus on clinical interpretations
and micro-politics of vision and the new political sociology of science though the case study of
undone science of Avastin with some emphasis on the role of institutionally mediated
commercialisation.

The attempt to link the micro with the macro is not new and can be traced back to Plato (Kemp
1981). Leonardo Da Vinci‘s work drew on this traditional approach to explaining the world:
―The organic and inorganic worlds are both of a similar nature and subject to the same natural
laws. Man is a part of a world, a microcosm included in a macrocosm‖ (Richter 1980: p 45). This
broader metaphor may not appear the same as the discussion of micro-social, meso and macrosocial renderings in contemporary literature. But underlying the endeavour to link the micro with
the macro is the reasoning of a partisan intellectual searching for a normative outcome. This
effort is put forward by Frickel and Gross as closely linked to the challenge of intellectually
engaging with an area:

We see intellectual identity as one of the crucial links between micro, meso, and macro levels of
analysis in the sociology of ideas…Scientific/intellectual movements can then ride this wave of
popularity provided they have been framed as ideational vehicles for the expression of these selfconcepts in ways that resonate with potential recruits as appropriate or legitimate. In this way,
macrolevel changes, which may reshuffle intellectual self-concepts, shape microlevel processes

7

For more on scientific objectivity as a social and cultural phenomenon see: Restivo, S. (1994). Science, Society
and Values; Toward a Sociology of Objectivity. London, Associated University Press.

Page 14 of 147

(the desire for self-concept resonance among intellectuals) that may spur mesolevel
transformations (the rise or fall of various SIMs) (Frickel and Gross 2005: p 222).

The knowledge that activism and reform centred around addressing the concept of undone
science is intellectually effective can only come from embedded practice. The nature of such
actions and their relationship to what is right may be appreciated through narratives that explore
the microcosmic and macrocosmic aspects of being. There is a point where enough is known to
take action. Proctor (2008) uses the image of John Snow removing the handle of a water pump
suspected of spreading disease and signalling the birth of epidemiology to show that ―sometimes
we know enough to act despite oceans of ignorance.‖
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Section 1.6
The Theoretical Narrative and Methodological Focus of this Study
This thesis is methodologically bound by the social and by the various theoretical narratives that
can be used to determine and define meaning in the social. That is, the main theoretical focus is
the investigation of the undone science of Anti-VEGF drugs, and yet this takes us across various
methodological approaches to the social in search of questions and answers. In order to do this
some help from critical theory authors discussing the way technoscientific culture mediates
communication and social integration is needed. Following on the work of Paul James, Simon
Cooper (Cooper 2002) in ―Technoculture and Critical Theory; In Service of the Machine‖ makes
a distinction between three levels of social integration:
…the face-to-face, the agency-extended and the disembodied (James 1996: 19). These do not
exist as pure forms: however it is important for the argument presented within this book to
understand the means by which some levels work to contradict, reconstitute, extend or erode
practices that occur at other levels.
To speak of the face-to-face is to outline a mode of social integration which emphasises the
importance of mutual and embodied co-presence… The face-to face thus indicates a level of
integration where embodied co-presence forms the dominant structuring principle around which
social life is gathered. It is not defined by the nature of interaction. Under conditions where faceto-face relations predominate even actions or interactions carried out at a distance are governed
by the sense of the presence of the Other. (Cooper 2002: p 6)

It is easy to appreciate the way that Cooper is so specific and yet allows for certain points of
flexibility with the qualities of social integration when conducting this particular case study. The
theoretical approach to determining what is meant by the various forms of materials encountered
requires specific interpretations. For example, with Mr Cosmo Silverless, who I have seen many
times face-to-face in my role of a primary care optometrist and then for the purpose of the case
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report8 that formed the basis of the hermeneutically developed narrative featured in this thesis,
much of the interaction was through the written world. This micro-social face-to-face interaction
was also bound by the meso-social or institutional interaction of mediating the expectations of
the university in conducting human research (and ethical procedures) on the one hand, and, on
the other hand, the lack of capacity for conducting such administrative procedures within the
corporate optometry practice where I am an employee.
Active research from a partisan investigator is an implicit part of the practical toolkit of this
study. The research that is feasible in this scenario must be carefully balanced. This set of
circumstances required interaction sensitive to the hermeneutical or underlying embedded
interpretation of meaning in the social (Truong and Fuscaldo 2012). In practice this means
different things depending on the shape of the communicative space and the resources available
to this study.
The first example of the methodological distinction encountered in this study is the extract below
taken from a hand written letter addressed to the patient, Mr Silverless, where the first person
interaction in the clinical world of primary care optometry was extended through the letter for
the purpose of a brief case report (Cleary 2010).

Re: Case Study of Aggressive AMD

3/12/07

Dear Cosmo (a pseudonym)
As we discussed I have been preparing a case study report on Aggressive Age-related Macular
Degeneration, and its management.
Your input as a person who has experienced this ocular disease in both your right and left eyes is
very valuable (confidentiality of personal information is guaranteed). If you could please write to
us in however much detail you would like addressing your experiences with your vision and
vision care.
Of special interest is how important you feel vision care is with respect to other health issues you
may have.
Kind regards
Tom Cleary
8

Cleary, T. (2010). "Aggressive Wet Age-related Macular Degeneration." Illuminate: Luxottica's Optometry CPD
Journal(10).
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Unfortunately this is all of the information that I could gather for research purposes from this
study as the lack of ethics procedures specifically designed for research purposes of an institution
such as a university limited the type of interaction that could be recorded. For example, a tape
recorded interview may have been more revealing of the type of interaction that takes place in
the optometry clinic. But on the other hand the informal letter response approximated a solicited
interview in a way that lends itself to interpretation with an explicitly hermeneutical approach
(where the emphasis is placed on interpreting the underlying meaning of various texts). Leder‘s
(1990: discussed in later chapters in more detail) ―primary experiential text‖ of the living
breathing patient was demonstrated well with this technique without the invasive and
administratively cumbersome inter-institutional rigmarole of conducting interviews. Given
different circumstances, such as encountering the case of Mr Silverless at a University based
research orientated clinic, then a more rigorous approach may have enhanced this study by
giving more seamless ethical policy foundations that would have meant more breadth of
methodology.

In this way the aim of the case study in this thesis is not purely the empirically derived clinical
validity of the presentation of Mr Silverless, but the descriptive and metaphorical value of the
social integration. Together with the other theoretical, metaphorical and historical encounters of
this thesis the case of Mr Silverless is meant to build a layer of complexity and embodiment to
the appreciation of the social as we move from the microcosmic toward the macrocosmic and
back again (Kemp 1981). This journey, although encountering various material sources and texts
is presented completely within the domain of language, as Hans-Georg Gadamer reasons:
―Language is not an instrumental setup, a tool, that we apply, but the element in which we live
and which we can never objectify to the extent that it ceases to surround us. (1981: p 50)‖
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Section 1.7
Constructing Macrosocial Entities with Communication

The partisan search for meaningful communication becomes particularly challenging when
attempting to engage with mesosocial and macrosocial entities. This involved emailing particular
figures of interest. The second example of the way that the theoretical narrative of this study has
influenced the practical outcomes and expression of this investigation is in the treatment of
correspondence with the researchers involved in the area of vision sciences. With published
authors and researchers, particularly in the world of globalized communications, there is an
extension of the agency-extended and even the disembodied forms of social integration that
encompasses the communication with most of the researchers with whom I have corresponded.
This thesis has kept comments limited to those that have been published in the literature. These
comments are usually contained within the editorial and opinion pieces of journals, yet by no
means have all the researchers who are quoted from the literature actually replied to my
correspondence. The who did have were most influential in guiding the path of research from
one area of engagement to another, particularly in focusing the thesis toward the way that
commercial interests and political decisions have influenced the reasoning of clinical and
research decisions. This influence was not always presented as negative, and yet even when there
was a pragmatic acknowledgement of market forces, for example, the effect was almost always
recognised as limiting rather than enhancing what scientific research can be done in a given
scenario. That is, for practical or deliberate reasons the influence of big successful
pharmaceutical and biotechnology companies has resulted in undone science. This type of
response can be expected given the partisan character of social research that this thesis is
investigating. It is possible that those who do not support the social justice message that is
implicit in this activist based research simply did not reply to correspondence.

One example of this partisan correspondence is directed to the age care commissioner of
Australia. The actions of U.S. Senator H Kohl, as we will see later in this study, were
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instrumental in the allowing the continued use of Avastin for treating eyes at least in the United
States (Martin, G.Maguire et al. 2008). So, at a certain point I wrote to the office of an Australian
equivalent to Senator Kohl, in his capacity as the head of the elderly citizen representative body
The U.S. Senate Special Commission on Aging. At the time I judged this person to be the
Australian Federal government‘s Age Care Commissioner. I received no reply but the email
gives a clear example of a partisan approach used throughout correspondence in this study. This
may not have been the correct person to write to, but in writing to a person that is part of a
macro-social institution, such as the Australian Federal Government, in their official capacity,
there is little risk that the personal, micro-social opinion being part of the correspondence. There
is little face-to-face correspondence or interaction here, and even if I did meet this person faceto-face there would be very little way around formalising the discussion if our respective roles
were known to one another (as partisan researcher and Age Care Commissioner). This email
document (see below) illustrates the partisan character of the correspondence that I would be
commonly sending to similar figures.

2nd March 2010
Aged Care Commissioner
Dear ―Somebody‖,

Hello, my name is Tom Cleary and I am interested understanding more about your role for the
purpose of my MA-Research thesis:
―Reconstructing Vision; Undone Science and Anti-VEGF treatment of Wet Age-related Macular
Degeneration‖

I am particularly interested in how the US National Eye Institute came to support the Comparison
of Age-related Macular Degeneration Treatments Trials, and the implications for the way that the
commercialisation of Anti-VEGF research has both enabled and contained the development of an
effective and affordable treatment for wet AMD.
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In 2008 US Senator Herb Kohl9 proposed amendments to US legislation that allowed the CATT
study to proceed (see attached).
In the US10, Medicare and other health insurance schemes allow payments to be made for non
FDA approved drugs, such as Avastin, and yet in Australia the PBS scheme only subsidies
Lucentis at $2000 per injection and yet does not subsidise the similar drug Avastin which costs
$250 per eye injection simply because it does not have TGA approval.

How could the role of Age Care Commissioner in Australia highlight the difficulty that
Australian Retinal Specialists have in accessing Avastin through PBS and Medicare?

Any insight that you can share would be helpful, you may have recently addressed these ideas in
the literature on AMD.

Regards

Tom

Mr Tom Cleary
BSc(Anatomy) BOptom UNSW.
MA-Research Student, UoW.
Honorary Fellow, Centre for Health Service Development, UoW.
Clinical Lecturer, Graduate School of Medicine,
University of Wollongong.

UoW Research Online Papers

9

www.aging.senate.gov/letters
www.aging.senate.gov/record

10
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The details of the reasons for structuring the email in the way that I have are not the point at this
stage. The main point is to demonstrate the way that the various worlds of the people
experiencing illness, the clinical, the social researcher, the scientist and socio-political figure can
all interact in a myriad of different ways.

This type of correspondence was an instrumental part of my partisan involvement with this
controversial area. The scientific controversy and the social controversy of this issue of undone
science is being addressed simultaneously and yet with a pragmatic aim (Martin 2005). This has
not been done in a way that relies on a high profile researcher or the broader sensationalised
media debate. The contact is mediated by the internet based communications and may or may not
result in a partisan outcome.
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Section 1.8
The Object of Discussion across Social Worlds
Joan Fujimura uses the ideas of social worlds and boundary objects to investigate the various
ways that technoscientific practices manifest in societal interaction (Fujimura 1992). In health
research a social world is the shared ideas and experiences of an otherwise isolated group of
scientists that are using specific methods to investigate a particular biomedical question. The
shared ideas that they construct collectively with other groups of scientific researchers can be
seen as the boundary objects that become concepts which define fields of scientific activities.
Fujimura uses research techniques that closely observe the way that scientists construct facts.
The view point of the researcher is important in this type of work. In the examination of undone
science the perspective of my partisan approach gives the ability to identify the societal
influences that have created this problem due to their vested interests. The partisan approach that
is acknowledged and used in this study requires a certain amount of sensitivity to the way the
object of discussion (namely the undone science of wet AMD treatment) can be manifested in
various forms across the different social worlds encountered and will be examined here so that
the importance of this consideration is understood in the development of the remainder of the
thesis. At this stage of this thesis this is mainly a methodological consideration in that it justifies
the broadening of the resources analysed with the lens of undone science. This analysis begins
with the clinical encounter and develops from this encounter into the broader social space.
Again, the subject of health can be approached in various ways but in this case there is a unique
opportunity to critique a broader social construct through the more direct route of the critical
interpretation of the everyday clinical encounter. This analysis of practitioner-patient interaction,
and its application to the understanding of why the undone science of Anti-VEGF drug
treatments matters, is most appropriate in this case as it informs the critique of and the
correspondence with the wider field.

The previous section showed how a partisan approach to investigation has been used in this
study to make contact with the people experiencing illness, and socio-political figures. The direct
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result of this everyday encounter was that it made me a partisan researcher of this topic area. The
last two examples of correspondence are linked to the object of discussion in ways that presented
certain interests and understandings. The person that is experiencing AMD has a most intimate
interest, and the Federal health official has (presumably) the most macro-social of
understandings. Similarly Age-related Macular Degeneration can be seen in some ways as a
broad area of collective work that crosses and defines social boundaries but importantly also
AMD is crucial in aligning different worlds with a common purpose of finding ways to
overcome this problem of vision.

Hess (1997) explains that it is difficult to use methodologies such as those of Fujimura to
examine the macrosociological issues of class, the state, race, gender colonialism, and historical
transformations that have been identified as active in shaping science. Despite the challenge of
explaining the macro-social from an encounter with a largely micro-social narrative, the use of
this technique is inherent to the applied and partisan aspects of this study. Fujimura reports using
methodology that focuses on a variety of sources ―including observations, interviews, and all
sorts of other records that are usually not archived. The result was that these studies provided
detailed insights into how particularistic values and local contingencies permeated the
knowledge making process, and they provided a new vocabulary for conceptualizing various
aspects of the construction process‖ (Fujimura as presented by Hess 1997: p 105). For the
purpose of this study the same level of insight into the problem of the undone science of wet
AMD treatments would be quite desirable. But there are many different social boundaries to
cross, it is not plausible to simply jump constantly from the micro to macro and back again.

Thus the theoretical narrative of this study investigates many different worlds that are also
intersecting around the central issue of the undone science. The next two examples of
correspondence also cross and define social boundaries in the discussion of AMD and undone
science, but more at a meso-social level of prominent individuals and institutions that interact in
a collective way. Joan Fujimura has investigated the way that the science of molecular biology
can be used as an object to cross social boundaries in an area of complex social discourse as a
―standardized package‖.
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Simultaneously, however, a standardized package is also similar to a boundary object in that it
facilitated interactions and cooperative work between social worlds and increases its
opportunities for being transferred into, and enrolling, other worlds, it serves therefore as an
interface between social worlds (Fujimura 1992: p 176).

This simultaneous and collective work is often part of a scientific bandwagon or, according to
Fujimura, ―a situation where large numbers of people, laboratories, and organizations rapidly
commit their resources to one approach to a problem‖ (Fujimura 1992:p 176). This bandwagon,
whether in this case defined by the study of medical treatment of AMD or the study of the
problems of ageing as treatable with drugs, is difficult to investigate with few resources. The
contestability is also apparent when approaching the terms of discussion of results of contact
with researchers. That is, there appears to be a specific element of contestability apparent when
making contact when using a partisan approach via email: Have the researchers responding to
my appeal and written to me as part of a interpersonal informal dialogue or is it more formal and
based on employment roles? The replies that I have received have revealed researchers and
authors of scientific articles in the field to be simultaneously interpersonal, institutional and
meso-social entities, or agency-extended in Cooper‘s definition (at least in aspects of their
published work as part of the literature of the life sciences).

With the technological tools of the internet pervading this study the contact with biomedical
researchers and others involved in this field has been mainly mediated by disembodied or
agency-extended scenarios of social integration. Thus the type of response that I have had to my
appeal has been interesting and unexpected. The insight that has been shared has had a
interpersonal quality, and ideas have been often expressed in terms of similar concerns about the
limitations of logic used or the societal or scientific ramifications involved. The paradox of this
scenario is that it means that it is difficult to pursue or justify the use of, and citation of, much of
the correspondence, especially without concealing the author‘s identity. But this contact does
form the basis of a future study where the interpersonal character of the interaction can be more
explicitly addressed in an interview.
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One edited extract from such correspondence neatly demonstrates these abstract concepts. It
addresses the implication of using the more disembodied and technologically mediated approach
of simply quoting the peer reviewed literature on a particular issue. All information identifying
the persons and institutions involved has been removed in order not to compromise the fragile
interpersonal character, the ―retreat into the private‖ that the correspondence portrays.

[Letter omitted].

This correspondence does evoke many questions and I was very grateful to receive this particular
letter. Further correspondence clarifying the circumstances of the story related has helped to
moderate my initially rash conclusions. There is no medical literature conspiracy here, unlike the
claims presented in the Vitamin C and cancer controversy explored by Evelleen Richards (1991).
Yet, although the permission of the email author was obtained in order to be able to share this
correspondence in this thesis, there are many different ways to interpret this type of email. In a
way what this reply email shows is that in the game of being published (and for researchers the
axiom is ―publish or perish‖) the nuances of where a particular author may stand on a
contentious issue, such as the undone science of Anti-VEGF drugs, can be lost in the detail of the
editorialised final published product. This publishing process does not produce work that lacks
scientific worth, and in many ways editorial and peer review can enhance this aspect of the final
product, but the collective input of peers and editors can hide feelings, drivers and motives of the
original author under yet another layer of presumptions. That is, when treating the academic
literature as a disembodied technology this acknowledges in some way that it lacks the
embodiment, the personal character that is necessary to answer the questions of a potentially
contentious theoretical narrative such as undone science.
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Section 1.9
Engaging the Spectrum of Disembodied Institutional Voices

The theoretical narrative of this study does discuss the influence of commercialisation on science
and the subsequent rise of undone science in this case study of Anti-VEGF treatments. But this
meso-social or institutional influence is not limited to market based corporations. Some
corporate entities that have been approached in partisan correspondence have been largely
outside the commercial domain. Thus after discussing, in the previous section of this chapter, the
way that the interpersonal and the disembodied can be intertwined such that the resultant
communication has a personal quality, we can now appreciate that the corporate entities also
have particular nuances that are subject to social integration mediated by communication. It is
important to discuss the methodological influence of the interpretation of communication with
corporate entities. This is because partisan investigation of undone science seems to accentuate
certain qualities of this type of communication. One such unique Australian organisation that
was contacted by email is the Macular Degeneration Foundation. I emailed the CEO with a
partisan enquiry as to their naming of the association the ―Macular Degeneration Foundation‖,
instead of the ―Age-related Macular Degeneration Foundation‖.

Dear MD Foundation CEO,

Hello, my name is Tom Cleary and I am interested in citing and referring to your work in my
MA-Research thesis:
―Reconstructing Vision; Undone Science and Anti-VEGF treatment of Wet Age-related Macular
Degeneration‖

My first area of interest is the naming of AMD.
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In your case I am interested in how it is that your organisation came to refer to Age-related
Macular Degeneration as simply ―Macular Degeneration‖.

Dr [name omitted] discusses this issue of nomenclature in the quote below:
―A Final Note on Nomenclature
Our thinking about the pathophysiology of diseases changes continually, and this evolution in
thought is reflected in their various names. Patients today do not like to hear that they are senile
or have a degenerative disease. To avoid the use of such terms and to emphasize that the aging
process of the RPE is a key component of this disorder, I prefer to use the term ―aging macular
disorder‖ ([name omitted], 2006)‖
I especially enjoyed the way the quote above includes people‘s feelings and experiences of
disease, with a historically and scientifically bound analysis of the naming of AMD.
But since Dr [name omitted] would seek to emphasize the importance of RPE aging as an
underlying cause, I am interested as to how the Macular Degeneration Foundation has decided to
omit a reference to Aging when referring to AMD.

Thank you for your help with this issue. I look forward to hearing from you as there are many
other ideas that I would like to clarify with respect to AMD research and the Macular
Degeneration Foundation.

Regards
Tom

The reply from the MD Foundation CEO was brief and to the point. The email said that not
everyone who has macular degeneration has Age-related Macular Degeneration. Where to be
inclusive of all people, including some younger people with macular degeneration, they named
the Foundation the MD Foundation. This is interesting in that the symmetry of opposites is
astounding, and entwined. That is, the guiding principle with the MD Foundation is the
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importance of finding a name that was inclusive. This goes beyond the considerations of the
researcher of AMD mentioned earlier that was also concerned with the naming of Age-related
Macular Degeneration, where the researcher point out in the earlier correspondence;
The term ―Age-related‖ coined by the Americans as a substitute for ―Senile‖ is essentially for me
a misnomer because there are several juvenile macular degenerations and these obviously are also
age-related. I felt that ag(e)ing would better indicate that it is a process of getting older.11

So, where from a pathophysiological perspective of the biomedical researcher the term Aging,
rather than Age-related, gives the more ideal diagnostic categorisation, for the biopolitical
citizenship group the ideal of inclusion was more important than the nuances of diagnosis. This
methodological consideration of the traits of communication and interaction feasible for the
purpose of this thesis has thus given some evidence of emergent issues that occur in the space of
the social. The object of consideration here is the naming of AMD but, even though this is not
particularly controversial, this object of discussion is something that crosses and defines social
worlds and boundaries. It delineates the bio-political body, including both biopolitical citizens
and the clinicians and researchers charged with their care, as a multidimensional social entity.

The fact that the biomedical researchers find aging central to the meaning of AMD and on the
other hand the MD Foundation finds aging is of secondary concern shows the way that the
understanding of health and disease is being demystified and democratised in a way that is
neither good nor bad, but certainly is different. Nicholas Rose (2007) recognises how the body of
disease unites strangers who communally claim to own their disease and prosecute collective
action with a shared voice directed as socio-political change that favours their shared plight.
Thus the influence of the societal interpretation of health and disease is growing and, as this
correspondence has demonstrated, this needs to be a methodological consideration of some detail
in future studies.

Biological citizenship will play an important role in shaping the life sciences and deserves a
though investigation of its socio-scientific manifestations. It is important to remember that when
11

Personal correspondence presented earlier in Chapter Section 1.8
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pharmaceutical companies talk about the expense and risk involved with investing in new drug
treatments, the marketing cost are also included as a necessary part of doing business (O'Shea
2010). That is, there is both an expectation of profit on the new knowledge and also an
expectation of profit on the money invested selling that new knowledge to the market. This
means that the ideas that biological citizens hold with respect to drugs are a valuable commodity.
Companies like Novartis (which distributes both Avastin and Lucentis in Australia) do interact
with groups like the MD foundation but the evidence of the level of interaction between these
social entities is not detailed enough to support the investigation as to the motives involved in
these emergent heterogeneous groups. The main consideration is recognising the way that the
clinical contact with ―Mr Silverless‖, although also related to the empowerment of the person
experiencing ill health, is not occurring in the same world as the broader societal influence of, for
example, the MD Foundation.
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Section 1.10
Outline of Thesis Chapters

Chapter One has sought to introduce the topic area and the various voices spread across
heterogeneous and dynamic social worlds. This emergent social sphere requires a measure of
flexibility and adaptability to the methodological considerations and the theoretical narrative of
undone science. The case of Mr Cosmo Silverless is presented as a means to discuss the effects
of the comparative lack of research into ocular use of Avastin, and in later chapters this story will
continue to provide the centre to the interpretation of the historical aspects of the development of
drugs, policies, market funding and clinical utilisation of Avastin and Lucentis.
Chapter Two asks the question ―What is undone science?‖ and follows the development of a new
political sociology of science that seeks to reconstruct the socio-scientific sphere by encouraging
partisan reformation and investigation beyond the black box of the laboratory.

Chapter Three lays the historical and theoretical ground work for engaging with the case study of
Mr Silverless‘ AMD in a way that allows for social reconstruction through examination of the
issues arising from undone science of Avastin.

Chapter Four concludes the investigation of the undone science of Avastin and the case of Mr
Silverless as the socio-scientific circumstances allow at the moment. The scientific uncertainty
and the socio-political controversy encountered to this point have as their only avenue for
resolution the story of a person‘s health and its interpretation through the relevant texts.
Chapter Five revisits the main themes of Hess‘ study of undone science and its application to
AMD treatment research. It explores how denaturalization of the material world, the
universalisation of values, expansion of scale and differentiation of institutions has shaped the
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priorities of the AMD treatment research. This discussion highlights certain outcomes that are of
particular interest in the current debate over the way health research is funded and conducted.
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Chapter Two
Undone Science
The purpose of this chapter is to outline the concept of undone science in more detail. This
introduction will examine how the concept of undone science has been applied to the practice of
technoscientific culture, and, how undone science is part of the development of a new political
sociology of science (NPSS) with an embedded activist and reformer perspective.

Section 2.1
What is Undone Science?
Although undone science is in some ways self explanatory it is also an elusive concept that needs
to be given substantial conceptual basis for creating meaning. Where science inevitably involves
choosing what should and should not be investigated with available scientific and technological
resources, the problem of undone science is a challenge to look beyond the everyday practice of
technoscience and into the broader societal space where politics and power, knowledge and
modernity interact in ever more complex ways.

Undone science is a concept emanating from the activist orientated branch of STS and in this
context is predominantly concerned with the way that the practice of technoscience can be
controlled by elites to serve their own interests. This is done by ensuring that certain types of
science are left undone which can hold back the efforts of civil society in lobbying for change in
areas such as greening of industries, non-weapon based defence and alternative medicine
(Woodhouse, et al.2002).
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An example of particular importance to this thesis is the pattern of uneven and yet parallel
development of Antiangiogenesis research (research directed at slowing blood vessel growth
mainly in cancerous tumours) described by David Hess (2006) in ―Antiangiogenesis Research
and the Dynamics of Scientific Fields‖. Two related mechanisms and approaches for slowing
blood vessel growth were investigated. One led to an explosion of scientific knowledge and
research (that resulted in the eventual production of drugs like Avastin and Lucentis); the other
pathway (which was more focused on the ‗natural‘ healing effects of cartilage) has left a whole
field of mainstream scientific enquiry uncompleted. Hess places particular emphasis on the way
that the two research programs take place in the rapidly changing context of the
―commercialisation of medical research‖ (2006: 126). He argues that this type of factor must be
acknowledged when trying to examine the science that became successful and the science left
undone. Hess points to key factors that he has identified as important when studying cases of
undone science, thus, expansion of scale, differentiation of institutions, universalisation of
values, and, denaturalisation of the material world have proposed as the ways that processes such
as commercialisation become so influential in the shaping of scientific development (Hess 2006).
Hess also argues in his book Alternative Pathways in Science and Industry, that the ‗problem of
undone science‘ is encountered when

social-movement leaders and industry reformers who wish to change our societies look to
―Science‖ for answers to their research, they often find an empty space […] From the perspective
of the activists and reform-orientated innovators, the science that should get done does not get
done because there are structures in place that keep it from getting done (Hess 2007: p 22).

In a more recent article Hess (2009: p 308) identifies ―undone science‖ as sharing characteristics
of both ―negative knowledge‖, and ―nescience‖ from Matthias Gross‘ typology of forms of
scientific ignorance (Gross 2007). In particular undone science as negative knowledge is science
which is considered irrelevant or even dangerous in the minds of those setting the research
agenda. Also, whereas for the elites undone science may be negative knowledge (and therefore
dangerous or irrelevant), for activists and reformers undone science could be ―non knowledge‖,
explained by Gross as known unknowns that are considered worth pursuing (2009).
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When a research area resists commercialisation because the process is not easily patentable or
appears ―too natural‖ then it may be at a disadvantage when appealing for funding from industry
and be left undone (Hess 2006). Further, where the undone science may be part of a well
structured area of non knowledge (known unknowns that are worth pursuing) from the
perspective of reformers and activists, it may be treated retrospectively as an area of nescience
(or unknown unknowns and a source of surprise) by elites when a previously neglected area
starts to yield ‗scientific‘ results. This framing of new knowledge as previous nescience may be a
way of (among other things) ensuring that the production of scientific knowledge appears as if it
is a self contained process that is separate from external forces and ideas. It appears that elites
have been able to present scientific successes that do come from neglected areas as previous
nescience, or ―innovations‖ or a ―surprise discovery‖, even though these were ideas that were
areas of non knowledge left neglected and excluded originally for political reasons. This would
suggest that areas of potential knowledge that exhibit an inherent political rather than scientific
challenge are often at a disadvantage even in the eyes of history.
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Section 2.2
The New Political Sociology of Science and the Causality of Undone Science
The misrepresentation of undone science and the agency of activists and scientist reformers has a
long history even among science studies scholars. For example Brian Martin has argued that
Collins‘ account of post-Kuhnian studies;

presents the sociology of scientific knowledge as a history of ideas, a history of scholastic
traditions, with no suggestion that it is a history of social movements and class, gender and racial
struggle[… ]Lack of acknowledgement of radical or activist origins is symptomatic of the process
by which academics use the critiques of science for professional purposes, distancing it from the
working scientists and activists dealing with the impact of science (1993:p 251).

The new political sociology of science (NPSS) has attempted to readdress this problem of
exclusion from science and exclusivity of science once again in publications such as The New
Political Sociology of Science: Institutions, networks and power with editors Scott Frickel and
Kelly Moore (2006). This edited volume presents chapters in three parts: ―The
Commercialization of Science‖, ―Science and Social Movements‖ and ―Science and the
Regulatory State‖. In the attempt to demonstrate causal explanations in this contentious area of
social science Frickel and Moore identify comparative approaches as especially valuable:

They permit the researcher to evaluate the relative importance of theoretically important
relationships, processes, actors, or mechanisms…Especially fruitful are comparisons between
successes and failures. For example, inventions that succeed are usually considered
―innovations‖, but we cannot be confident about what causes inventions to become innovations
without attention to failed cases. Explicit use of other kinds of comparisons (over time,
geographic area, groups of actors, scientific subjects, mechanisms of aggregation and distribution,
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etc.) provides a similar advantage, illuminating how institutional arrangements satisfy the needs
and interests of some and leave others out.(2006: p 13)

In the discussion paper ―Science Studies and Activism: Possibilities and Problems for
Reconstructivist Agendas‖, Woodhouse, Hess, Breyman and Martin have considered ‗the
problem of undone science‘ as a way in which the total research portfolio of a field, or even a
whole society, could be systemically distorted: ―Failure to do needed work might be caused by
cultural blinders, by exclusion of key stake holders from science policy processes, or by the
dynamics of momentum and lock-in‖(2002: 304). Thus the concept of undone science is not only
defined by the science that is left undone but also by the way we approach the political,
economic and cultural factors surrounding the reasons for agenda setting in science.

Examining the practice of technoscience in a more general way is a great way of appreciating the
practical, political, cultural and individual nuances of this complex aspect of the way people live
their lives. In a related approach Stephen Jay Gould uses C.P. Snow‘s work as an example of the
dangers of a taxonomical approach to the practice of science, particularly of the dangers of
dichotomization or seeing academia as essentially two cultures in conflict (Science v Arts).
Treating technoscience as practice has had a role in resolving this approach by helping to form a
more cohesive body of intellectual opinion concerned with ―how humans beings are living or
have lived - and concerned, not in terms of legend, but of fact‖(Snow as cited by Gould 2003). In
approaching science as practice (for example see also Pickering 1992), undone science maybe
neglected because it is difficult to understand how something that is not done can be considered
part of the doing of technoscience. This complex ontology of the problem of undone science
means that at least for the purposes of this thesis the conceptual tool of undone science, or the
‗problem of undone science‘, will be predominantly investigated where it has been identified by
science studies scholars. In particular the NPSS literature focuses on methodology more-or-less
aimed at uncovering the basis of undone science. Despite this focus, and the similarity to other
areas of enquiry into the sociology of scientific knowledge (Collins and Yearley 1992), this
investigation resists certainty as a universal aim.
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Many examples of undone science emanate from the new political sociology of science (Frickel
and Moore 2006). In this approach the examples of undone science are often identified by
reformers and activists in key areas of political contention; from the topic areas of non-weapons
based defence or peace studies, to greening of industries and environmental sciences, gender
mainstreaming, radical, racial and post-colonial struggles against control, to the alternative
practices in health and medicine. These and other areas of activist agency represent a huge social
and academic investment that will take many generations to realise.

In this chapter the problem of undone science is the main focus. Later chapters will present a
comparative analysis which will be used to outline a causal framework that will allow the
concept of undone science to be explored creatively and critically through the re-narration of the
case study of Mr Silverless. Massimiano Bucchi points out that: ―Works of a theoretical-general
nature are the exception in the general panorama of STS – especially since the 1970s. Rather,
empirical case studies, often minutely documented, are the rule‖ (2002: p 2). Similarly in this
thesis an attempt to isolate the problem of the undone science of Avastin and an engaged critique
of the socio-political systems surrounding this problem will take place.
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Section 2.3
Undone Science as a resolvable crisis
The recognition of undone science as a useful approach to the sociology of science is part of a
critical approach to today‘s world which resists technological determinism by reserving the right
to say ―yes‖ and ―no‖ to new practices in technoscience (Cooper 2002). The idea of undone
science is useful also as part of the studies in new political sociology of science and cannot have
the desired effect if is detachment from ongoing reform, reconstruction and activism. It is not
enough to be able to recognise that social change as a result of technoscientific practice is
required or recognise that it is inevitable, but it is important to be able to both agree and disagree
with the social changes that have taken place, are taking place, and may take place both in the
personal and broader societal arena. With so much of our lives mediated and embedded in
emerging technoscientific cultural practices a critical approach to modernity is part of leading a
meaningful life (Reid and Traweek 2000). This chapter‘s approach to undone science hopes to
render it an even more useful concept by working towards the how and why of this idea in its
application to the topic area. But first we must confront the crisis of this concept, and of the
human condition.

Matthias Gross (2007: 745) notes how Beck, among others, has analysed modern society and
characterised it as a ―risk society‖ with claims that:
the notion of reflexive modernization disenchants modernity‘s own taken-for-granted premises
and thus signifies a heightened awareness that the mastery of the modern world is impossible.
This Beck and others contend, points to a new era with ambivalences, uncertainties and risks. To
Beck, a new kind of society and personal life are in the making (Beck 1999).

There is no easy way around this dilemma of modernity, even knowing more about modernity
tends to play into a well-known paradox of knowledge: ―when-ever new knowledge arises the
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perceived amount of non-knowledge increases at least proportionally‖ (Gross 2007). As a
fundamental part of social life; knowledge, non-knowledge, ignorance and this failure of
modernisation to find a point of resolution, can also be seen as a reason why this process has had
such a robust and ongoing effect on the way we live our lives and the meaning we attribute to
them. If these paradoxes of modernity were easily resolved then society would move on, to its
next crisis.

This paradox of knowledge can in some ways also explain why the specific problems of health
and medicine are such a tempting focus of causal analysis. David Hess has emphasised that the
problem of technology and modernity is magnified by biomedical conflicts which tend to
magnify some of the analytical and normative issues involved, and ―also because health policy
occupies a central place in the political and normative discourse of late modernity.‖ (Hess 2003:
279) In a way this encounter with the limits of knowledge and modernity has also been
encountered within biomedicine‘s own struggle with the nature of health, particularly in the
failure to adequately address the diseases of modernity. Hess explores this impasse:

Modernization of the disease ecology, together with alterations in food and nutrition, have meant
that people are less likely to die from influenza, pneumonia, or tuberculosis than from cancer,
cardiovascular disease, or diabetes. The diseases of modernity are largely of a different type; that
is, they are the result of genetic predisposition interacting with non infectious risk factors such as
environmental toxins, stress, poor diet, and lifestyle. Biomedicine has been much less successful
at treating the ―new‖ diseases than the older, infectious ones.(Hess 2003: 282)

Thus in the context of biomedicine undone science has a particular role to play as it can be used
to demonstrate how the perspective of activists and reformers helps shape the society. Despite
this solid basis in evidence as presented in the emerging literature of undone science, there is
also recognition that this is a concept surrounded by crisis. This inevitable dilemma is in some
ways present because the concept of undone science can fall into a positivist induced shadow of
pervasive ignorance, scepticism and myth. Much of the time the scepticism demonstrated by
science‘s incumbent elites when approaching issues of socio-political causality in shaping
scientific research simply reflect the difficulty of readdressing entrenched and profitable
scientific practices rather than a legitimate attempt to test these challenging theories. Never-thePage 40 of 147

less, because of this scepticism when approaching concepts such as undone science careful
methodology is important to allow the causal factors to be explored, even though the result of the
activity of these causal factors of undone science is in effect the relative absence of scientific
knowledge. In a way this absence of science may be presented as an absence of evidence, but
even left unexplored with robust comparative methodologies it has long been recognised that an
absence of evidence is not evidence of absence.

For this reason undone science will continue to emerge from the scepticism of myth. Raimon
Panikkar (1995) explains that: ―Myth represents the most powerful of the forces that guide
human foot-steps – at the same time the weakest, indeed the most false thing in human
existence‖. Myth is a perpetual presence that helps us deal with the crisis of potential knowledge
that has not been given the broader political and specific local resources, the strength of will, to
become an everyday reality.

As discussed in the previous chapter Bertrand Russell also addresses the strength of myth:

If a man is offered a fact that goes against his instincts, he will scrutinise it closely, and unless the
evidence is overwhelming, he will refuse to believe it. If, on the other hand, he is offered
something that affords a reason for acting in accordance to his instincts, he will accept it even on
the slightest evidence. The origin of myths is explained in this way (1919: p 82).

The challenge remains to patiently build a robust causal approach to undone science that does
allow for the eventual success over the myths that sustain the appropriation of knowledge.
Causal analysis tested through rigorous observation and critical dialogue can build a body of
research that may be able to be used to effect change in the most base of socio-political instincts.
But even if successful, with the study of undone science becoming itself an area of ‗innovation‘,
this does not mean that the elites that define this struggle will be willing or able to change and
this is why undone science remains linked to crisis. That is, at a glance positivist scientific
method is being used to overcome the shortcomings of positivist scientific method, but it is the
grounded perspective of a partisan reinterpretation that allows this theoretical crisis to deliver
practical outcomes.
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Section 2.4
How Power inspires crisis
Power has its price, and scientific power is no less conspiring and corrupting. The money and
power at stake in science are considerable but maybe all that elite scientists are trying to do is
solve a problem that has been unresolved since Derek de Solla Price‘s (1963) Little Science, Big
Science. How are we going to pay for all the world‘s scientists? This fear of the lack of
sustainability of science can make science vulnerable to expedient political models and methods.
It is this ongoing political reform of science that is being addressed by a study of undone science.

Politically and socially this crisis is present because undone science reflects the deeper dilemma
of modernity that has become all too familiar as society has developed its critical and
technoscientific ability hand in hand. This is because undone science represents a will to change
despite the unfolding and uncontrollable crisis involved and echoes the theory of Antonio
Gramsci‘s prison notebooks: ―The crisis consists precisely in the fact that the old is dying and the
new cannot be born; in this interregnum a great variety of morbid symptoms appear‖(Gramsci
1971: p 276). The problem of undone science may be one of the morbid symptoms of a greater
problem that resides in the way political and scientific cultural practices address the challenge of
modernisation and the creation of a new culture; in this case new technoscientific cultural
practices. As Edward J Woodhouse concludes in his chapter on ―Nanoscience, Green Chemistry,
and Science‖:

A new, reconstructivist understanding potentially awaits- one nuanced enough to appreciate
micro-local realities within scientific laboratories and fields, and yet one that aims to reduce elite
appropriation of knowledge and to direct technical capacities for more justifiable public
purposes.(2006: p 176)

Here, when discussing the concept of the problem of undone science, with the language of
political theory elites, power, hegemony, coercion and consensus, intellectuals and civil society it
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is important to acknowledge that the new political sociology of science has at the least a shared
interdisciplinary intersection with the current revisiting of Gramscian theory (for example see
Howson and Smith 2008). The main focus of this type of approach is also often the shared
critical analysis of neo-liberalism and globalisation with the topic area shifting from broader
geopolitical and economic factors to specific science and technology practices.
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Section 2.5
Conclusion through Reconstructivist understanding
When social problems, such as the excluding of particular interest groups from power are
overcome, then undone science may not be seen as a problem but as an opportunity. So in the
context of this reflexive understanding of social reconstruction and the critical action of social
movements and reformers, what is undone science? It is an opportunity for bringing about
required change in political and scientific practices: but how? Rigorous methodology is
important to confidently isolate causal factors of undone science. Once identified both politically
and epistemologically these causal factors can be a focus of attention in order to develop
effective strategy for bringing about constructive change.

It seems that the problem of undone science is a crisis that can ultimately be resolved by one
simple solution, do the science! But often the main problem with political inaction is that there
has been a failure to recognise that enough is known to take action (Proctor 2008). Therefore the
creation of new knowledge is not always required to begin to resolve an encounter with undone
science. It is a call to ultimately engage in political action that at least in part explains the appeal
to activist politics where the grassroots projects that are part of their core identity also guide their
interpretation of the world around them. The understanding and interpreting of what the
‗problem of undone science‘ means will be ultimately determined as examples of undone science
that have been identified are actually done. In studying examples of undone science that have
eventually been done what will be of interest will not only be the results and limitations of the
science, but also the analysis of the types of socio-political changes and interactions that have
been observed and considered instrumental to the completion of the science research. For
example how are the causal factors of undone science such as commercialisation best addressed
in order to overcome the barriers to reform, and scientific progress, that they represent? Hess
(2009) has begun to address this in his recent study ―The Potentials and Limitations of Civil
Society Research: Getting Undone Science Done‖. In anticipation of the potential resolution of
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instances of undone science this thesis will present selected examples of undone science but also
the types of changes that may need to take place for the science to be completed.

This process of addressing undone science as a call to action is something that demonstrates how
the reformer and activist point of view is fundamental to this concept. It does not seek to simply
present undone science as a tool that can be used to placate a drive to mastery in an effort to
avoid technological determinism. Much of the study that follows, which examines a case of
undone science in the context of the modernisation of biomedicine, is delivered in a way that is
meant to build an understanding of this point of view. This approach to the concept of undone
science will present the identification of undone science as a part of both the modernisation of
technoscientific practice and of critically examined political action. It is the reconstructive vision
of the other which defines undone science and also gives undone science its biggest opportunity
for meaning.

Despite the centre of this interpretation enterprise being clearly linked to social activism,
industrial reform by innovators and the development of a Scientific and Intellectual Movement
that seeks to improve the way that science and undone science is addressed (SIMs, for more see
Frickel and Gross 2005), the challenge is to also allow room for contestability. Gadamer
tantalisingly acknowledges that;
…without this heritage of metaphysics, it would not be possible for us even to comprehend what
that science is that determines our age most profoundly, and what place it assumes and what
function it serves within our own self-understanding. In full awareness of our finitude we remain
exposed to questions that are beyond us (Gadamer 1981).

STS may be concerned with science and its relationship to us as individuals and as a society, but
when all of these terms have an underdetermined quality aiming for certainty seems futile. Hence
this study will not attempt to claim certainty and instead will mediate the application of academic
investigation with the coherence that comes from simply beholding the world. As Robert Gray
writes;
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…while we may be able to recall things a person did, and draw inferences from them, we cannot
experience what it means for another to be him or herself. There is no possibility that someone‘s
sense of the weight and the texture of life could be communicated, in its dailiness. We are each a
pin on which a universe is balanced. It happens somewhere unreachable in everyone (2008: p 2).

In the same way the process of identification of undone science is at least in part unreachable and
is deeply embedded in what it means to be an activist in civil society or a researcher and
innovator in academia or industry…someone who feels they know what is right and is attempting
to do some thing about it. Thus the concept of undone science as a political instrument and
ultimately as an academic tool may well be defined as useful by reformers and activists
themselves. This is because although the politics of science (and other areas) are encountered all
too often by mainstream actor/networks it is activists and reformers that are implicitly engaged in
attempting to identify political obstacles to change. Also as social movements recognise that a
new way of thinking is needed to begin to overcome obstacles, they also develop part of their
identity as a coherent Scientific and Intellectual Movement (SIM) narrative. This attempt to
address casual factors of undone science should help build momentum of activists, social
movements and reformers and help them see the value of reconstructive engagement with the
scientific community.
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Section 2.6
Significance of Studying Undone Science in Anti-VEGF Treatment Research
This study may be used to further extend the application of the new political sociology of
science. In particular it seeks to extend David J Hess‘ 2006 study of the uneven development of
angiogenesis therapy. This is because Anti-VEGF drugs like Avastin and Lucentis are also a type
of anti-angiogenesis treatment (drugs which slow the growth of new blood vessels). Hess (2006)
identifies key features of the effects of neoliberal biotech industry focused reform of scientific
research and the response of the globalised medical research community. This study will
examine how one of the important braches of angiogenesis research has developed under the
pressures identified by Hess of universalisation of values, institutional differentiation, expansion
of scale, and denaturalisation of the material world.

To help demonstrate the perspective and activity of various parties a partisan investigation of
undone science will be applied and further incorporated into the critique of this mainstream area
of medical sociology. Hence, this study is placed at the junction of the interests of several entities
yet the application of results may be less restricted than other recent examples of undone science
such as the modernisation of medicine through addressing the complementary and alternative
health approaches. This is because the US government stepped in to secure the funding resources
for the CATT study and has therefore shown that mainstream macro-social intervention has been
required to solve the particular undone science problem of noninferiority of Avastin for AMD
treatment. The US government‘s actions appear to have been due to a combination of factors
such as pressure from practicing clinicians and reformers in the scientific community (Martin,
G.Maguire et al. 2008).

This thesis will focus on the response to the undone science and dynamics of research and policy
within Australia mainly because this is where the case of Mr Silverless was encountered in
practice. This example of mainstream reconstructivist agency (through the main viewpoint of
clinician advocates of medical research reform) may be seen as part of the new political
Page 47 of 147

sociology of science that encompasses the activist, reformer and academic approaches to STS.
This may help contribute to the continued emergence of a cohesive Scientific/Intellectual
Movement (SIM) centred around this novel approach to modernity that uses undone science as
socio-scientific tool for achieving partisan activist and reformer outcomes (Frickel and Gross
2005).
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Chapter Three
The Hermeneutical Approach to Reconstruction of Vision

Section 3.1
Introducing Interpretation through Narrative
The main purpose of this chapter is to use a case study to illustrate an encounter with aggressive
wet Age-related Macular Degeneration (wet AMD). This chapter will discuss clinical
interpretation issues related to primary care optometry in the context of this clinical presentation
from 2005 to 2010. This chapter will outline how the undone science of Age-related Macular
Degeneration can shape the way an individual experiences this blinding disease.
This study will review the social and scientific aspects of AMD by utilising theory and
methodology from within the humanities. This qualitative approach will address emerging
debates over the nature of undone science in the medical retinal field by discussing political and
economic forces surrounding recent diagnostic and therapeutic technologies. The perception of a
disembodied and globalised agenda in medical sciences can further alienate the person
experiencing macular disease, yet this primary care encounter with ―Mr Silverless‖ will highlight
the role of interpretive subjectivity and the socially constituted character of scientific knowledge.
This allows for a coherent, collaborative and clinically effective approach to Age-related
Macular Degeneration diagnosis and management in people who are seen by primary care
optometrists.

Age-related Macular Degeneration (AMD) is a major cause of visual impairment in Australia
and the developed world (AIHW 2005). Robyn Guymer describes how in AMD ―vision is lost
either from a slow atrophic process (dry AMD) or from a much more rapid and destructive
process of choroidal neovascularisation (wet AMD)‖ (2007: p 276). Following a recent scientific
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breakthrough wet AMD can now be treated with Anti-VEGF drugs that can halt the growth of
new blood vessels and retain central eye sight (Fong, Kirkpatrick et al. 2008; Upton 2009). These
anti-angiogenesis drugs where originally developed as a novel cancer treatment. Anti-VEGF
drugs block the action of Vascular Endothelium Growth Factor (VEGF) which is essential for the
production of new blood vessels in fast growing tumours and also in the choroidal
neovascularisation of wet AMD.

The study of angiogenesis goes back to the work of the surgeon John Hunter who, in 1787, used
the term to describe blood vessel growth (Hess 2006). Angiogenesis (the biological mechanism
which results in the growth of blood vessels) was identified as a potential method of fighting
cancer by attacking its blood supply by Judah Folkman (1971). Changes in the intellectual
property policies of Harvard led to an agreement with Monsanto to scale up development of this
potentially lucrative area of novel drug therapies (Folkman 1971; Hess 2006). This HarvardMonsanto agreement provided some support in developing the biotech research that eventually
led to the isolation of factors such as VEGF. This agreement was part of an environment of rapid
commercialisation of medical research and is linked to The Bayh-Dole Act of 1980, and the like,
which according to David Hess facilitated patenting and licensing for universities and the
―commercialisation of university-based research in the United States‖ (Hess 2006: p 126).
Although the Harvard-Monsanto agreement was not renewed and Monsanto instead decided to
focus on agricultural biotechnology, Folkman did find other corporate partners in private
industry that helped him continue research into angiogenesis.
At the time Monsanto was the world‘s largest investor in biotechnology research and Monsanto‘s
use of biotechnology as a tool to support its attempted monopolisation of world food production
is well documented (Kleinman 2005; Patel 2009). Daniel Kleinman records that in the early days
of biotechnology research Monsanto was confronted by the persistent question:

how can biotech be made profitable?...It turned out that the way to make money was not to
develop drought-resistant crops or plants that would thrive under conditions of low soil fertility or
high salinity or alkalinity. Instead, the company developed seed that tied farmers in the US and
Europe tightly to the company and that reinforced the model of chemical agriculture that already
dominated crop production in the US and elsewhere.(Kleinman 2005: p 19)
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This use of biotechnology as a potent commercial product has also had a reconstructive effect on
much of the biomedical science that now relies on market financial support. In this globalized
world the open manipulation of science for market success has implications in related areas of
research. This has had an effect on the amount and type of research that can be performed under
current market conditions. Expectations of the amount of new research that will come out of the
biotechnology industry have been downgraded as the effects of commercialisation are further
understood. For example Raj Patel notes that in a recent merger, with the vegetable seed
company Seminis, the chemical giant Monsanto put together a presentation:
The company [Monsanto] noted that ‗technological capabilities are complementary: Monsanto‘s
research [is] now leveraged more broadly‘, the implications being that with the combined
expertise of Monsanto and Seminis, more research and development would take place and this
would be of final benefit to the customer. The smart money wouldn‘t have paid this too much
attention. As the United States Department of Agriculture‘s Economic Research Service has
noted, concentration in the seed industry, and the privatization of seed research, has resulted in
less not more, research and investment in research and development. Much more germane was
Monsanto‘s observation that vegetable seed was a ‗high value, high growth segment in
agriculture‘, and that the merger would consolidate the position of two market leaders pushing
Monsanto ahead of rival DuPont (Patel 2009: p 105).

The apparent short term economic success of biotechnology can be seen in the corporate rise of
Monsanto and yet the scientific and societal successes of its agricultural products are still being
debated. Commercialisation and market success is emerging as a causal factor of undone science,
at least in the arena of food production. The Economist reports that:

There is another worry about GM technology, though, that should be taken seriously. It is that its
success and appeal to technophiles may, in the minds of those who pay for agricultural research,
crowd out other approaches to improving farming. Because it depends on intellectual property
that can be protected, GM is ripe for investment. There is a lot of other agricultural research that
is less amenable to corporate ownership but still needs doing. From soil management to weather
forecasts to the preservation, study and use of agricultural biodiversity, there are many ways to
improve the agricultural systems on which the world‘s food supply depends, and make them more
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resilient as well as more profitable. The farm is not just a clever crop: it is an ecosystem managed
with intelligence. GM crops have a role to play in that development , but they are only a part of
the whole (The Economist 2010: p 14).

In this way undone science emerges as part of a wider problem. As Daryl Chubin and Ellen Chu
point out, the

success of science continues to erode its autonomy. Is this in the best interest of science or
society? Materials scientist and educator Rustum Roy believes so, predicting in a letter to Science
magazine (February 1980) that ―Science as we have known it . . . is coming to an end. It is dying
because scientists are becoming too narrowly concerned only with science. Science will die as a
vital culture-shaping force for the same reason theology (not religion) died as the culture-former a
few centuries ago it became too precious, the province of an elite priesthood.(Chubin and Chu
1989)

This thesis attempts to use reconstructivist engagement with science and society to give new
meaning to technoscientific practices as a force for positive social change that does not need to
resort to dominative hegemony. This narrative seeks to be more prophetic than priestly and as
such there is an attempt to recognise the way that science does not need to be an irrelevant social
artefact.
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Section 3.2
On the rise of the Moab
Despite Monsanto‘s divestment in the area, trends in biotechnology investment in health and
pharmacology followed on in some ways from the apparent success of investments in farming.
There are some parallel themes that emerge from both these market and research sectors,
especially the need to meet the expectation of growth in profit from investments. These will be
explored in more detail in subsequent chapters, particularly with respect to the influence on the
problem of undone science.

As part of a wider field of growth factor studies a researcher at Genentech identified VEGF as
identical to the tumor angiogenesis factor Folkman‘s laboratory had isolated earlier (Folkman,
Merler et al. 1971; Leung, Cachianes et al. 1989). Monoclonal antibodies (also known as Moabs
in the biotech industry) can be used to specifically inhibit the activity of growth factors and other
important messenger proteins. This led to the development of bevacizumab or Avastin, a mouse
derived full-length humanized Anti-VEGF monoclonal antibody, as an antiangiogenic agent for
metastatic colorectal cancer (Hurwitz and Kabbinavar 2005). Thus Avastin is a drug that can
slow cancer by restricting the growth of blood vessels in tumours. Later bevacizumab (Avastin)
was used by Michaels et al.(2005) and Rosenfeld et al.(2005) to control wet AMD with first
systemic application and then intravitreal injections (as cited by Krebs, Lie et al. 2009). This
means that the drug Avastin could control wet AMD if it was injected into the eye or even into
the general blood stream. Intraocular injections (in eye injections) of Avastin were successful in
controlling wet AMD and the use of Avastin spread quickly.

In the meantime Genentech was concluding its research into the closely related drug Lucentis
which was designed specifically for ocular treatment. Eventually four long term trials of the
related drug ranibizumab or Lucentis were conducted and published.
―Lucentis® (ranibizumab, formerly RhuFab V2) is a modified fragment of an anti-VEGF
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antibody (Avastin®) that binds and inhibits all VEGF isoforms (Krzystolik, Afshari et al. 2002).
Initial studies with the full length antibody suggested that it did not penetrate the retina when
injected into the vitreous cavity (Mordenti, 1999). However, the Fab fragment passed easily
through the retina to reach the target (subretinal) space. An affinity maturation process was
applied to increase the binding affinity to VEGF 140-fold, and Lucentis® was moved into clinical
studies. The results from four large randomized clinical trials have been reported to date. (CATT

2008: p 1.5)‖
The CATT Study Group are currently investigating Lucentis and Avastin in head-to-head trials
and they have noted that initial reports of poor retinal penetration of the full length antibody were
challenged by later studies (CATT 2008: p 1.7): ―In addition, when Avastin® was injected into
the vitreous of rabbits, it showed full penetration of the retina (Shahar, 2006; Feiner, 2006;
Schraemeyer, ARVO 2006).‖ In any case the drug Lucentis® received approval (US BL 125156)
for treatment of neovascular AMD on June 30, 2006, but Avastin requires further research,
clinical trials and licensing application by Genentech to receive FDA approval (Raftery, Clegg et
al. 2007).

The researchers and political reformers of health care involved with setting up the CATT study
have been part of a somewhat co-ordinated movement that attempts to engage in pharmaceutical
research which addresses the undone science of medical treatments (Martin et al. 2008).
This is not to say that the type of innovative and creative research that led to the production of
the Anti-VEGF drugs Lucentis and Avastin is uniquely recognised in the West. The temporary
protection of the financial and intellectual investment in an innovative product is granted by
internationally recognised patent laws. This gives the exclusive production rights to the inventor
of the patentable substance for a period of twenty years (Kleinman 2005). This exclusivity period
is meant to attract market funding and provide a profit for the investors in the leading edge of
scientific discovery which is considered by many to be a key driver of innovation and in
particular the role in of the U.S. as a leader in the creation of knowledge (Smith and Marx 1994).
In the US the lack of FDA approval for Avastin‘s use in wet AMD treatment has not stopped US
Medicare subsidising its use by ophthalmologists. This relatively good outcome is vulnerable
until the completion of the noninferiority trials, such as the CATT study (Martin, G.Maguire et
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al. 2008). This type of study is important to ensure that the US Medicare does not end up paying
for the drug Lucentis for all cases of wet AMD (which would cost billions of dollars more per
year than the current scenario where at least half of the treatment of wet AMD in the US is
performed with Avastin).

Obviously this type of study has not been supported by the biotechnology and pharmacology
industry as it ensures that they have billions less income per year from the US alone. The
blockbuster drugs of the past are not being discovered nearly as quickly now and one of the few
ways to ensure profit growth is by looking to mergers and acquisitions (Sowlay and Lloyd 2010).
This type of technique creates an overarching approach towards market monopolisation. This is
also a technique which attempts to ensure that innovation does not lead to market failure, but it
can only do this by ensuring that innovations are suppressed (Greenhalgh and Rogers 2010).
That is, when innovative drugs are found (such as Avastin‘s use in AMD) that produces no profit
for private firms then they will not produce or develop it, which is a case of market failure. But
what this case of undone science also shows is that the private companies will also attempt to
stymie the efforts of non-private enterprise to develop the innovative approach in the interest of
the public good. This points to a need to be more mindful of the way that undone science can be
a sign of underdeveloped new knowledge in the public good that needs to be protected by
legislators from aggressive private interests that attempt to use market failure to their advantage.

The rigidity of certain legislative systems in the area of therapeutic drugs can lead to a situation
which exacerbates the market failure described above. For example Australia‘s Medicare system
does not subsidise visits to an ophthalmologist for the ocular injection of Avastin and the
Pharmaceutical Benefits Scheme cannot subsidise the cost of Avastin used to treat AMD (but it
does subsidise Avastin for certain cancer treatments) all because it does not have the Australian
Therapeutic Goods Authority (TGA) approval. But the drug Lucentis is fully approved by the
TGA and thus ophthalmologist vists and the extraordinary cost of the drug are fully covered by
Medicare and the PBS.

Obviously there is a major problem in the way that patents and drug licensing system works in
that is ensures market failure is protected and the public are unable to access the benefits of
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innovation. That is, the measures that are used to check the safety of drugs and determine the
prices of drugs can be then used by the pharmaceutical industry as a barrier to discourage
research into alternative drugs and other treatment modalities. This is particularly effective when
a drug, such as Lucentis, dominates the clinical research performed and where the alternative
drug, such as Avastin, is effectively under the control of the same drug company. Why would
they go to the expense of FDA licensing of Avastin for intravitreal use when it will only mean
that the more profitable drug Lucentis will have its market threatened? As Jacob Goldstein and
Marilyn Chase report in The Wall Street Journal with their article ―Genentech to Limit Avastin
Availability; Off-Label Use Hurts Company‘s Sales Of Eye-Disease Drug‖:
Although regulators haven‘t authorized Avastin‘s use against eye disease, it is chemically similar
to Lucentis, which was approved last year to treat wet macular degeneration, a leading cause of
blindness in the elderly. Compounding pharmacies, which are licensed to mix and repackage
drugs, put Avastin into syringes that contain a once-monthly dose of the drug for use in the eye
and cost about $40. A once-monthly dose of Lucentis costs about $2,000.
…The question of the drugs‘ equivalence may be decided in a study sponsored by the National
Institutes of Health. Genentech has refused to support the head-to-head study, nor to provide the
two drugs at cost, reasoning it already has invested seven years of research and development in
validating Lucentis as safe and effective.
Battle lines over usage pit retinal specialists - many of whom have opted to prescribe Avastin –
against the company and its backers, who say recovering profits is necessary to preserve the U.S.
edge in health-care innovation (Goldstein and Chase 2007).

Thus this problem is not something that the markets, and the financial backers of Lucentis, are
unaware of, and, their scepticism in looking for a return on investment in biotechnology more
broadly, and, from Lucentis and Avastin in particular is a key causal factor in creating ever
increasing gaps in science performed. What may be socially responsible may not be considered
commercially responsible or in shareholder‘s interests. Once again commercialisation has led to
undone science because of market failure to support the public good of new knowledge and
innovation.
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It is commonly known that wet AMD has a large impact on an individual‘s quality of life and it
comes at a large cost to our ailing health system. Despite the recognition that wet AMD is an
extraordinary economic burden to the community and that it has an enormous impact on quality
of life, many studies simply use economic and epidemiological data to argue for the relative
benefits of funding further research, and/or subsidising treatment and diagnosis of wet AMD.
There is also a tendency to argue about the significance of the smallest molecule. Both the large
and small end of this debate are driven by the ongoing controversy surrounding the
commercialisation of this area of medicine. As Bruno Latour explains, when controversy erupts
the discussion becomes technical (Latour and Woolgar 1979). The focus on the significance of
the amount of retinal penetration of the full length monoclonal antibody Avastin and the
significance of the longer half life of Avastin are two such areas of technical and mostly
hypothetical controversy (Wijngaarden and Qureshi 2008). Either way a recent review of the
current treatments of Age-related treatments, conducted by Jean Pierre Hubschuman et al.,
concluded that,
…newer pharmacologic interventions have led to previously unattainable results regarding
improvements in vision. But again, we are faced with a new problem. We are far better at
initiating the medication than we are at stopping it…In short, we are making headways in the
treatment of neovascular AMD, but there is still much to be explored and learned, particularly in
its prevention.(Hubschman, Reddy et al. 2009: p 163)

Thus studies that focus on using preventative techniques to reduce the social impact of AMD,
and research in low vision and rehabilitation of visual function in those people affected by AMD
have an equally important role to play in developing modern approach to this disabling condition
(for a global perspective on Low Vision see: Herse 2008, discussed in later chapters).
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Section 3.3
The Science of Aging: Bandwagon or Betting on a Sure Thing?

When looking at someone‘s health it must not be seen purely as a numbers game, and yet it is
hard to ignore the trend in medicine and biomedical research to focus on the expected health
needs of a rapidly aging population. For example according to Peter Herse (who is commenting
on the future of optometry in Australia):

When you get into the conditions of older people such as diabetes cataracts and macular
degeneration, again a local optometrist could manage a lot of this and then refer as
necessary…the bit that I‘m really interested in is the aging population. The number of people
with low vision is expected to double in the next 10 to 20 years. Optometry is the ideal profession
to help minimise the disability and isolation in the community associated with theses
conditions.(Herse 2010)

Age is not of itself a disease but it does contribute to trends in demand for certain health care
needs that are easy to characterise and use to motivate capital investment and scientific research.
Science and technology can tend to follow trends and the push to capitalise on the aging of the
developed world has been building considerably in the biotechnology industry as a long term
strategy to wealth creation for a savvy industry and patient financial investors. And yet the short
term impact of one area of a globalised economy has far reaching consequences in other areas,
for example the success of the dot com, or any other short term financial boom, puts pressure on
industries such as the health sector to deliver more immediate returns on capital investments of
the same order (Sherrid 2000).This is despite the unsustained bubble effect of these short term
market leaders and does raise the question of whether this trend of investment in the science and
treatment of aging related problems will also have a crisis to face. The very expensive molecular
approach to aging issues has proved to be a financial burden on the personal, institutional,
national and global resources that is too difficult to sustain.
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The trend to examine aging and to capitalise on this field is linked, especially in the study of
Anti- VEGF drugs and monoclonal antibodies, to the attempt to fund the molecular biology
bandwagon. This bandwagon phenomenon has been investigated in Joan Fujimura‘s essay
―Crafting Science: standardized Packages, Boundary objects, and ‗Translation'‖ where she
identifies various social worlds and the way they interact. These worlds

include those of clinicians, patients, and medical and basic researchers in all sorts of
subspecialties, as well as those in the National Cancer Institute, Congress, and the U.S. public at
large. Fujimura is interested here not so much in what practice is like within any one of these
worlds but rather in the process of establishing links between them that constituted the molecular
biology bandwagon (Pickering 1992).

The linking theme of aging can be very pervasive especially as expressed in this molecular
approach to the diseased body. This thematic approach to the social is not without relevance
beyond examination of the intersecting scientific worlds and on into the political and economic
worlds encountered in this broader case study. This social sphere is now under huge pressure due
to globalisation which is continuing to emerge and redefine itself. It is unclear whether the
interrelated features of the economic juggernaut of the aging baby boomers and their particular
health needs have led to an expectation that any type of investment in health and health care
research somehow saves the public money. This misinterpretation of the significance of
commercial market investment in health means that despite the patchy and coercive
characteristics of this investment in the expected health care demands of an aging population,
this trend, once started, is difficult to resist.
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Section 3.4
Strategic Patenting or the Oblivion of Secrecy
Big globalized pharmaceutical companies, the biotech industry investors and the scientists
working on research projects are both equally insistent of their right to maximise profits from the
commercialisation of the products of current technoscientific practice. This is a profound
statement as it is often assumed that the practice of science is somehow objective and therefore
immune from contamination of vested interests. But the commercialisation drives contestability
of the observed results of experiments and especially the significance of these results. That is, the
perceived significance of basic scientific data collected by commercialised laboratories can be
easily manipulated to suit the commercial needs of corporate backers. This can arise because of
the way that any discovery that is not easily patented will be at a disadvantage as it will attract
less funding no matter how effective the treatment. Thus results that favour a patentable
substance will be prioritised by laboratories. But Kleinman (2005) goes further to point out that
this manipulation of patents and basic research may not be a worse case scenario as without this
system of introducing knowledge exchange into the markets the incentive to share instead of
withhold knowledge and discovery would quickly dwindle. Secrecy could shroud science even
more than it does now during the commercialisation and patent process. Undone science may
quickly recede as a major problem, with a larger problem of science performed but not shared
being of greater impact to knowledge creation,
…a move toward a less pervasive culture of patenting, could result in an increase in trade secrets
(intellectual property held in confidence and never revealed to competitors). This outcome could
certainly inhibit innovation, as building on existing inventions could become near impossible. By
contrast, however, advocates of enlarging the knowledge commons suggest inventors and society
at large could benefit if knowledge about innovations flowed more freely than it does today.
Inventors would quickly build on existing inventions, leading to an increase in the speed of
innovation, and profits would be generated not by holding a monopoly on an invention but, for
example, by being the first to market with a new commodity, through marketing and early adapter
advantages (Kleinman 2005: pp 67-68).
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The spectre of secrecy is becoming a more pervasive force in the pharmaceutical and
biotechnology industry. This is interesting as this industry sector is relying on a legal instrument
to give them an advantage in the market place and yet the abuse of this instrument may well
result in reform that limits the monopoly of patentable substance and leads to a more liberal
market of investors and ideas. Either way the impact of trade secrets is quite tangible where it
appears that investors are paradoxically appreciative of not being told of what a biotechnology
company is researching because it is potentially a sign of an imminent breakthrough. Gerald
Markle and Stanley Robin (1989) discuss in their chapter ―Biotechnology and the Social
Reconstruction of Molecular Biology‖ that in 1983 Genentech Incorporated told its stockholders:

Extensive research and development in other product areas continues at a high productive pace.
Some of this you may have heard about, but much you may not. For business and competitive
reasons, we have chosen to delay discussing certain products until they are further along the
development pipeline.12

Secrecy as an approach to knowledge, especially what is thought to be new knowledge, is not
uncommon in science. But, the potential for an emperor without clothes is obvious. That is, there
may in fact be no economically beneficial research being conducted and yet under the guise of
―business and competitive reasons‖ these non existent research results can be kept from the
financiers of a company indefinitely. Markle and Robin go on to note that the commercial
consideration of secrecy has brought about a social reconstruction of molecular biology which
has effects that are intimately related to laboratory life:
…one MIT molecular biologist noted: ―The atmosphere around the biology department coffee
pots has changed in the last few years.‖13 The loss could be that vital and fragile inspiration that is

12

Genentech Inc. (1983). Third Quarter Report. Quoted in:
Klausner, A. (1984). "A Little Secrecy Goes a Long Way." Bio/Technology(June 1984): 494. As cited by:
Markle, G. E. and S. S. Robin (1989). Biotechnology and the Social Reconstruction of Molecular Biology. Science
off the Pedestal; Social Perspectives on Science and Technology. D. E. Chubin and E. W. Chu. Belmont CA,
Wadsworth Publishing Company.
13
Jonathan King, in the U.S. House of Representatives Subcommittee on Investigation and Oversight of the
Committee on Science and Technology, ―Commercialization of Academic Biomedical Research‖ (Washington DC:
U.S. Government Printing Office, 1984) as cited by:

Page 61 of 147

created by the stimulus of a colleague‘s thought or findings on one‘s own work in
progress.(Markle and Robin 1989)

Not only are the results of science actually performed contentious (for example the amount of
retinal penetration of Avastin, thought originally to have poor penetration of the retina and then
later demonstrated to have adequate retinal penetration), but even (and at times especially) the
science that is left undone demonstrates the fragility of our relationship with the pursuit of
empirically demonstrated authenticity and truth. At various points, the scientific decisions made
with respect to what course of action to take in the development of the drugs Avastin and
Lucentis for application to treat retinal disease has been shaped by the considerations of
commercial interests that are entwined into the fabric of laboratory life well beyond the view of
the public. The drug Lucentis was more profitable than Avastin especially when developed
specifically for the treatment of retinal disease. So the early indications of potentially poor
clinical performance of Avastin resulted in an excuse for the more readily patentable Lucentis
being the focus of development and research. Four clinical trials were performed on Lucentis,
where Avastin has had little support, ultimately not because it is thought to be ineffective, but
because it is not profitable enough. The studies performed on Lucentis often make little mention
of Avastin as an alternative retinal treatment and the developers of Lucentis are under no
obligation to investigate a drug that is not going to give a satisfactory commercial outcome.

The commitments of governments and health systems across the developed world have been
tested by this issue. On the one hand there is the commitment to an evidence based approach to
biomedical decisions. And, on the other hand, the monopolisation of evidence is demonstrated by
the way that the clinical trials that have been performed on Lucentis have been skewed by the
absence of such research on Avastin. This has forced the realisation that the commercialisation of
this area of biomedical research has both enabled and contained the treatment options available
to an aging population.

Markle, G. E. and S. S. Robin (1989). Biotechnology and the Social Reconstruction of Molecular Biology. Science
off the Pedestal; Social Perspectives on Science and Technology. D. E. Chubin and E. W. Chu. Belmont CA,
Wadsworth Publishing Company.
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Yet the economic impact of aging is real and in a way there are limitations to the amount of
wealth that can be created in an aging population. So as health costs increase there is more
pressure to find alternative solutions; ―as the population ages, those in paid work are in essence
required to support an even larger cohort of elderly non-workers. This means that higher
productivity is required just to maintain the same per capita material standard of living.‖
(Dethlefs and Martin 2006: 47) And yet there are social aspects and approaches to this trend
which are especially valid within heath care. For example a social definition of health problems
that are encountered with age can be approached by pointing out that the elderly are not
medically definable:
―It can be misleading to see aging as a problem in itself. Many elderly people are quite
healthy and capable of working, whereas those who are incapacitated or ill include both
young and old…Viable approaches to the aged-care challenge should be compatible with
social values.‖(Dethlefs and Martin, 2006: p48)

The problem of undone science in the area of medical retinal research is a new and
unprecedented test of social values in a globalised context. That is, the undone science of
medical retinal research, which has resulted in the indefinite delay in FDA approval of
intravitreal Avastin and the subsequent limitation of its clinical use, provides an example of
ongoing controversy that allows us to ponder the way that science is not only socially
constructed but also subject to alternate pathways of modernisation (Hess 2007). Thus, in spite of
the way that it is often understood, medical modernisation‘s major task at present is that of
integrating the public shaping of science with the current social experiment of globalisation.
Complementary and Alternative Medicine and other dissenting approaches to mainstream
medicine have a major role to play in helping address the systematic shortcomings of medical
orthodoxy and the exploitation of these shortcomings by aggressive financial markets
(Woodhouse, 2002). This approach to medical modernisation avoids imposing a narrow
definition of progress but also refrains from delivering a one dimensional view of globalisation
that focuses on the negative aspects of economic globalisation. As Keith Suter argues
globalisation ―is more beneficial for human kind than is commonly assumed. Two forms of
globalisation are helping to create a better world: public order globalisation and popular
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globalisation. The challenge is to make sure that globalisation as a whole works for the benefit of
ordinary people and not just a wealthy few‖ (Suter 2000). The international co-operation that has
taken place in order to address the undone science of AMD and the efforts of medical retinal
clinicians that have demanded a pragmatic approach to new treatment research has resulted in
some encouraging signs of socially and economically responsible change in the medical
approach to wet AMD (Martin, 2008).

Hence the monopolisation of evidence and technology with simultaneous attempt to conjure pure
objectivity has held back medical modernisation in ways that are not immediately obvious
because vested interests are rarely openly acknowledged. Health professional should use
knowledge to gain a coherent diagnosis that is informed by various academic evidences and
calibrated to the clinical texts of a particular case. The clinician can then collaborate with the
person experiencing disease and obtain a practical and effective outcome. This process in
primary care optometry is clearly a hermeneutic enterprise and not simply a purified science that
allows only a fundamentalist interpretation of the role of EBM, and, as such will be explored
reflexively in this thesis (Cleary and Chan 2009).
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Section 3.5
Hermeneutic Texts of Primary Care Optometry

Hans-Georg Gadamer (1989)describes hermeneutics as a process of attributing meaning to ideas,
or reading of texts, that are not immediately situated in the world. It is a cognitive process that
we utilise constantly in the everyday and yet because health is so close to our subjective being it
can escape our attention, leaving disease as the text that is more readily
objectified (Gadamer 1996). Drew Leder explains that in the context of the clinical encounter
this primary text can be understood as the illness as experienced by the patient (Leder 1990).
Thus the experiential text is both an important pretext and a continuous presence throughout the
clinical encounter. The first person to encounter this text is the ill person who experiences an
interruption in their health and judges the experience as requiring clinical interpretation. As we
will see in the case study of Mr Silverless‘ AMD much of this hidden pre-emptive process can be
crucial to the outcome of the clinical encounter particularly in a primary care setting.

The case of Mr Silverless has provided an opportunity for explicit exploration of the
hermeneutical space created by the primary care encounter with wet AMD. Particular attention is
given to the various clinical texts and the hermeneutic telos in this study. The hermeneutic telos
is the philosophical compass which guides interpretive efforts and according to Leder includes
an assessment of coherence, collaboration and clinical effectiveness (1990: p 16). Leder also
identifies four texts encountered in clinical practice; the primary experiential text of the illness as
lived out by the patient, the narrative text constituted in the history-taking, the physical text of
the patient‘s body as objectively examined and finally the instrumental text constructed by
diagnostic technologies. The narrative, physical and instrumental texts are all secondary and yet
can result in the silencing and elimination of the everyday presence of the principal voice of the
person experiencing illness.

In this study Mr Silverless has composed a response to questions contained in the form of a
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letter which has been used to give added emphasis to the voice of this primary experiential
text. The main reason to structure the narration and critical analysis in this way is to present the
person with Age-related Macular Degeneration as both text and co-interpreter. Mr Silverless is
the centre of this hermeneutical approach to primary care and must remain so if any meaning is
to be gained from a balanced treatment of the other secondary and tertiary texts.
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The secondary texts in the optometry clinic are extensive. Below are photos of some
optometrical testing equipment inhabiting the examination room of a primary care optometrist:
(Date 17 Jun 2006, location OPSM Wollongong, Photographer Tom Cleary)

Figure 1.1: above, chair refractive examination equipment

Figure 1.2: above, peripheral vision testing equipment
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This visible presence of specialised instrumentation is complemented by a complex and socially
constructed body of knowledge that is used to interpret clinical findings and guide the clinical
gaze even as it is immersed in technoscientific practices. This practice of optometry utilises
linguistic and cultural technologies, such as, risk and aggregate prediction to address the
likelihood of what has happened, is happening, and, may be likely to happen in the future in any
particular person presenting for an examination. For example the confidence that epidemiologist
portray about the ability for their studies to produce clinically as well as statistically significant
results is self evident when examining editorial reports like that of Alfred Sommer with its clear
reference to the primacy of scientific reason over political strategic engagement and deliberations
(Sommer 2010). He discusses the various forces at play in the search for an ―evidence based‖
approach:

Lastly, ordinary physicians and patients do not necessarily respond to data (and
recommendations) rationally, particularly recommendations that involve subtle tradeoffs. Both
patients and physicians are influenced by their own prejudices, fears, traditions, and, increasingly,
pharmaceutical advertising…
…We should all welcome additional support for ―head-to-head‖ trials of competing treatment
modalities and renewed emphasis on ―evidence-based medicine.‖ Ophthalmology is particularly
well placed to obtain evidence-based advice, not only from the Academy‘s PPP, but also from the
Cochrane Library. The National Eye Institute supports the U.S. satellite of the Cochrane Eyes and
Vision Group at Johns Hopkins, an important methodological infrastructure that assists vision
scientists in developing and publishing systematic reviews of available evidence as part of a
Cochrane Review…
…The medical profession has a responsibility to convince its members to behave rationally. The
less that politicians have to say, the better (Sommer 2010: p 183).

However, more broadly, there are various critics of the misuse and widespread misunderstanding
of the true significance of epidemiology‘s statistical tools. For example Goodwin points out
researchers routinely misunderstand the errors that are being quantified within the statistical
analogies presented:
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A better understanding of p-values would help correct this thinking; a p-value of 0.15
means that if the null hypothesis were true, they would erroneously reject it 15 per cent of
the time. Thus, his conclusion should not be ‗that treatment worked 85 per cent of the
time‘ but rather ‗15 per cent of the time there is no difference between groups, I will
erroneously say that there is one.‘ (Goodwin 2009)

That is, one of the things that you can be quantitatively sure about in conducting a large
epidemiological study is that any statistically significant difference found will be simply due to
chance a certain percentage of the time. This type of contestation does lend at the least pause for
thought when considering how the wealth of biomedical epistemology, particularly the broad
sweep of epidemiology, is relevant to any particular person‘s presentation. Often this clinical
encounter with an individual is more specifically characterised in the structure and re-narration
of a case study presentation: the patient history, the clinical findings, and the diagnosis,
intervention, prognosis, discussion and references14. These clinical instruments whether
capturing empirical information, presenting statistical information or structuring thinking of a renarration of a primary eye encounter, provide a type of implicit meaning to optometry practice
that is a hybrid of various fields and yet is surprisingly robust. A narrative approach to the
radically uncertain science of health care is at least able to be defended philosophically
(Waymack 2009). The challenge is to bring this philosophically grounded approach to the
everyday.

14

For example: Herse, P. (2007). "Guest Editorial, Peter Herse: Academic Director, Institute of Learning."
Illuminate: The Continuing Education Journal of the Luxottica Retail Institute of Learning(3): 2-5.
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Section 3.6
Finding Problems with Vision; the Role of Interpretation
Visual problems are usually easily evident in individuals and in populations. In a way it is
because of its simplicity that this type of knowledge claim is so powerful, with the expression
―20/20 vision‖ as measure of both perfect eyesight and even metaphorical clarity. This is often
called visual acuity and is generally a measure of the quality of central vision performed by
placing a letter chart at a standard distance of 6 metres (or 20ft). The ‗Normal vision‘ or 6/6 or
20/20 line on the chart is the smallest line expected to be seen at 6 metres. Legally Blind is often
considered the 6/60 line (or worse), often the largest letter on the chart. A normal sighted
individual would be able to see the 6/60 line from 60 metres away. According to HB Collin the
most important among measures of vision is Visual Acuity.

Visual acuity is the most commonly measured function by all ophthalmic practitioners. It is the
cornerstone of refraction and the most important visual function for assessing the progression of
an ocular disease or the success of therapy (Collin 2008).

Ideas that surround negative deviation from this classical normal and the expected construct of
perfect vision carry positivist ideology so well that despite the inherent weakness of many parts
of this approach it continues on regardless (for a more detailed analysis of the weaknesses of
positivist approach to quantification of health see: Furler (1979) and Kolakowski (1972)). What I
mean by this is that when, for example, a person presents at an optometrist clinic and imparts
that they have noticed they have a problem with their vision, this is in fact a very complex
process of interpretation and judgement. It usually means that they have noticed a change in
some aspect of their visual performance. This change in visual performance is usually
appreciated where there is an interruption in day to day activities, and so identification of a
difficulty in seeing can be dependent on what a person does. Thus seeing and being are
inextricably linked in the identification of visual problems and the creation of the primary care
optometry clinic.
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This way of understanding visual problems as dependent on the interpretation of the individual
must look to the emergence of the medical humanities for the support and reaffirmation that is
often absent in the biomedical sciences. According to the newly founded Centre for Humanities
and Health, King‘s College London, the experience of illness (or in this case the experience of
poor vision) can be elucidated from the vantage point of the humanities:
Biomedicine has conceptualized illness in ways that have proved profoundly productive from a
curative point of view. But it cannot – and it does not pretend to – illuminate the experience of
living with it.
The psychiatrist and philosopher Karl Jaspers understood this well when he wrote: ―What health
and illness mean in general are matters which concern the physician least of all. He deals
scientifically with life processes and with particular illnesses. What is ‗ill‘ in general depends less
on the judgement of the doctor than on the judgement of the patient and on the dominant views in
any given cultural context.‖
The humanities, through their engagement with human interiority, with social and cultural
realities and with the conceptual foundations of our ways of understanding the world are better
placed to undertake that task than biomedicine (Centre for the Humanities and Health 2010).

On the other hand, even if a person has not noticed a problem with their vision they may have
eyesight that is substantially worse than expected, and because they are simply unaware of how
good their vision should be they learn to use the amount of vision that they have available. This
is a particularly common problem in the very young and the elderly. In children if their vision is
reduced they may not be aware that they should see more easily and clearly until they have an
eye examination and are prescribed their first pair of glasses. Again with the elderly the problems
with their eye sight may be hidden by a gradual deterioration that leaves little impression that
eyesight has been reduced until the problem is rectified. For example if an elderly person has a
cataract operation they may only realise how bad their vision was beforehand when they
compare the eye that has had the operation to the eye that has not had an operation (cataract
operations are usually performed one at a time to ensure uninterrupted healing of the eye after
surgery).
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There is so much variation in what may or may not be a problem with vision in any particular
person‘s case that the constructed and contingent nature of such classifications can be easily
shown as of limited use. But simply because it is an approach that has clear limitations does not
mean that it is a language that is irrelevant. Much of the contested nature of the communicative
space of vision exists in this domain: How do we individually and collectively define both
healthy vision and a particular problem with vision?

The following sections of this chapter exploring vision are concerned with the types of visual
problems that are commonly seen and discussed in both optometry and other health professions
concerned with vision. The parts of the visual system that are prone to problems are not only
interesting because of the opportunity to help people understand, regain or retain eyesight and
vision but they also tell us a lot about what it means to be human.
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Section 3.7
Situating the Visual System and Vision-care
There is a perception among vision care providers that vision and visual impairment are often
overlooked, especially in an acute care environment. Hugh R. Taylor attempted to highlight the
importance of vision while he was the head of the Centre for Eye Research Australia. He talks of
when he was working on a WHO report on vision care services in Pakistan he noticed that the
Pakistani Health Minister had reservations:

Then his reservations came: "...but, eye disease is not a priority for me." As Health Minister, he
was faced with many problems: infant mortality and maternal deaths; and the provision of
primary health care. He had expensive hospitals to run, and the health needs
of a million Afghani refugees in Pakistan at that time. I was stumped as to how to
make further arguments for improved eye care services.
Since then, I have puzzled over the challenge of how one should rank and prioritize eye care
against other competing issues. This is a challenge we all face, both as individual
ophthalmologists and as a profession, whether we are working in our own hospitals, or lobbying
politicians and policy makers. On every side there is competition for health dollars (Taylor

2007).

Hence, as a professor of ophthalmology his work in vision research, and the implications for the
general public, attempts to show that poor vision is bad for you, poor vision is much more
common than we recognise, and, that there are lots of simple things that can be done about poor
vision (Taylor 2003).

Despite this perception of a low priority in the medical community, ocular emergencies can
create a lot of problems for general medical practices and acute care services. For example,
Finlay and Payne are quite clear in how they set out that general medical practitioners in the UK
should refer to an ophthalmologist (a medical doctor who specialises in the diagnosis and
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treatment of ocular conditions), and yet admit that: ―Except in an emergency, when contact [with
the ophthalmologist] is likely to be made by telephone, the majority of patients referred to the
ophthalmologist will have to be examined by an optometrist.‖ (R. D. Finlay and P. A. G Payne
1998: p 19) Despite this the list of Emergency cases, that require direct referral to the Accident
and Emergency department, includes many conditions that are difficult to characterise without
advanced diagnostic equipment not readily available in a GP‘s surgery.
More generally the University of Wollongong‘s medical program identifies that:

Disorders affecting the eye are very common to presentations in adult and paediatric medical and
surgical practice. An understanding of the anatomy and physiology of the eye and vision is a key
component to solving the problems that patients present with (Graduate School of Medicine
2008).
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Thus, there is the perception that vision care has a low priority and yet it is also recognised as
important by the general medical community, but it is the general public that drive the demand
for health services. Recent research has examined exactly how much individuals value their eye
sight, with particular attention to those that have lost a substantial amount of their vision15. Julie
Crewe and Bill Morgan (reported by Macfarlane 2010) found that severely vision-impaired
adults would trade up to 40 per cent of their remaining life span to have their sight back. This is
comparable to those who had suffered severe strokes and who had become bedridden. Similarly
Taylor points to research that:

When asked what health condition they fear most, one third of people will identify blindness,
another third will identify cancer, and a third will identify a wide range of other ailments or fears.
However, although the development of blindness is something that is feared, most people regard
blindness and vision loss to be so rare that they are unlikely to be affected. Similarly, most health
planners and policy-makers also regard vision loss to be of little importance or priority. This is
why I was stumped in my argument with the Minister of Health about the importance of vision
loss. People have recognized neither the frequency with which vision loss occurs, nor its impact
(Taylor 2007).

Hence, there are some competing ideas about the status of vision care in the medical community,
but also an understanding that the basics of vision care can be readily understood through
attention to the structure and function of the eye and visual system. Interestingly, as mentioned
earlier, this structure and function do vary greatly from one individual to another. The more that I
have seen in practice of various people and their vision, the more I have come to appreciate the
importance of attention to the basic structure of the visual system. But I have also developed a
broader understanding of how vision is part of a unique embedded and extended cognitive
15

Macfarlane, L. (2010). "RANZCO Congress 2009." Mivision(43): 33-35.
Reported that Associate Professor Tim Sullivan spoke in his opening address, of how people; ―fear going blind
almost as much as they fear getting dementia, cancer or losing a partner.‖
She also reported that the
―The Epidemiology of Blinding Eye Disease Study (EBEDS): Time Trade Off and quality of life assessments in the
most severely vision impaired‖ showed 61 percent of 117 severely vision-impaired adults ―would trade up to 40 per
cent of their remaining life span to have their sight back.‖

Page 75 of 147

process where the amount of variation available to the construction of an individual‘s thoughts
and thinking, especially at the neurological level, are incredibly vast. As a primary sense vision
quickly becomes an integrated and extended cognitive process that has a unique subjective
register. What this means is that the macro-social definition of objective and normative
statements about vision are only applicable at this non-individual level of analysis and meaning.
Each person‘s vision is irreplaceable and unreproducible and this needs to be taken into
consideration when examining concepts of its basic shared structure from afar. The following
sections are a selective overview of information on vision as a background and context for the
wet AMD case study.
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Section 3.8
The features of the visual pathways from outermost to innermost structures
In this integrated approach to the basics of vision and problems with vision the following issues
will be discussed:

Trachoma (eye lids and cornea)
Refractive Error, Presbyopia and Cataract (cornea, crystalline lens and eyeball axial length)
Diabetic Retinopathy (retinal damage from systemic disease)
Age-related Macular Degeneration (central retinal damage, at the macular)
Glaucoma (optic nerve damage)
Central nervous system (areas of the brain that receive visual information)

In various cases, such as trachoma, it is easy to be aware of the social dimensions of blinding
disease, but in other problem areas of vision the societal aspects are present but they are not
immediately obvious. For example, diabetes and obesity are often characterised as diseases of
affluence. Similarly the increase in the awareness of the aging population can give a unique
social dimension to AMD diagnosis and treatment.

Trachoma and poverty

Trachoma is an example of a multi-factorial disease. Trachoma is a form of Chlamydial
keratoconjunctivitis. This means that the front surface of the eye becomes infected. This
infection is particularly difficult to diagnose and treat because the Chlamydial micro-organism
involved will produce episodes of inflammation of the eyes that vary in severity16. Wright et al.

16

Wright, H. R., A. Turner, et al. (2007). "Trachoma and poverty: unnecessary blindness further disadvantages the poorest people in the poorest
countries." Clinical and Experimental Optometry 90(6): 422-428.
According to Wright et al.:
―Infection with the obligate intracellular Gram-negative Chlamydia trachomatis causes a self-limiting conjunctivitis, however,
repeat infection causes active, infective or inflamatory trachoma. The hallmark of active trachoma is the presence of characteristic follicles on the
tarsal conjunctiva: Trachomatous inflammation follicular. Papillae develop between follicles and in severe disease; papillae can coalesce to
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(2007) outline how: ―Trachoma is the leading cause of infectious blindness worldwide. Many
populations living in poverty are affected by trachoma.‖ Thus poverty has been implicated as a
key causal factor in blindness from trachoma. This is a social justice issue in Australia, one of the
few industrialised counties to have a Third World Population group living in rural and remote
areas. According to Wright et al: ―Australia is the only developed country in the world where
blinding trachoma persists.‖

This area of research is particularly complicated and in many ways trachoma research in
Australia is a unique socially, environmentally and historically contingent example of a wider
problem. Alfred Sommer, who is largely responsible for the widespread use of Vitamin A in the
developing world, has been able to show with The Baltimore Eye Study that the ―poor get poor
care and have much more disease than those who are wealthier‖ (Sommer 2007). But again
especially in the area of trachoma of rural and remote indigenous Australian communities,
misconceptions abound. Despite indigenous Australians suffering significantly higher rates of
blindness and other eye related health problems than non-indigenous Australians, overall, ―94%
of vision loss in Indigenous Australians is preventable and treatable‖ (Lipson 2009) and
indigenous children have better vision than their non-indigenous counterparts. The social and
economic causation of eye problems in indigenous Australians is a political challenge. Visual
health is poor where vision care services and general basic public health service provisions are
poor (such as access to adequate housing, water and food).

With respect to the visual system, if corneal opacity occurs then light cannot get into the eye so
your vision will not be very good. It is important that this issue is brought forth even though the
number of people that have trachomatous blindness is relatively small. The main reason for this
is that it is important to be aware of the individual, environmental and social factors that
contribute to this blinding disease, not simply focus on biomedical causation.

Other problems with vision have similar social parameters that define their existence but they
may be too similar to our preconceived ideas of normal vision and health to clearly illustrate the
give the conjunctiva a thickened velvety oedematous appearance. Trachomatous inflammation intense. This causes a scar to develop;
Trachomatous scarring, because of the scar the lashes to turn in called trichiasis, The lashes scratch the cornea causing painful loss of vision.‖
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way that the macro-social and micro-social levels interact to give a particular outcome. Poverty
and some of the other factors involved in the causation of trachomatous blindness are easy to
recognise as both individually and socially contingent. The macro-social and micro-social factors
of causation in many other visual problems are more subtle, and yet simply because these factors
are difficult to recognize should not mean that we doubt that they exist.
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Section 3.9
The Epidemiology of Vision Care
Governments take very seriously the provision of services that improve and maintain the level of
vision in the community17. This is because vision is so important to the quality of life of
individuals but also tangibly part of being. Trachoma is an outlier with respect to epidemiology
of vision care, but none the less important to understand from a societal point of view when
attempting a reconstruction of vision care.

Epidemiology of Vision Care;
MVIP and BMES
AIHW 2005. Vision problems among older Australians.
Bulletin no. 27. AIHW cat. No.AUS 60. Canberra:
AIHW

10

The above diagram is a composite of information taken from the Melbourne Vision Impairment
Project (MVIP) and the Sydney based Blue Mountains Eye Study (BMES). This diagram shows
17

Much of the epidemiological data that has informed this study was brought together into the Australian
Government Report: AIHW (2005). "Vision problems among older Australians." Bulletin no. 27. AIHW cat.
No.AUS 60.Canberra: Australian Government: Australian Institute of Health and Welfare.
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how most visual impairment is due to uncorrected refractive error, most of which can be
corrected by spectacles, keeping optometrists busy. In the developing world the unmet need for
prescription spectacles is an ongoing concern.
Next cataract accounts for a large proportion of vision impairment in over 55 year olds. This can
be fixed by cataract surgery which keeps ophthalmologists busy. It is the most common
operation performed in Australia (Nichol 2007). Delivery of both prescription spectacles and
cataract operations is still the main preoccupation of eye-care world wide and is especially
challenging in developing countries.
Along with cataract, AMD and glaucoma are age related but are not so easy to treat; ongoing
preventative measures are using an increasing amount of resources as the population ages.
Though most of the diseases of the visual system are quite easy to treat or control, access to
health care can be a large factor in poor outcomes. For example Diabetic Retinopathy (DR on the
graph above) represents a larger proportion of visual impairment and low vision in the younger
working-age population and is also a particular concern in Australian indigenous communities.
This is a major issue in Australia with high prevalence and service delivery difficulties especially
in remote regions.
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Section 3.10
Refractive Error, Presbyopia and Cataract
Light has many properties, some of which are easy to understand, many of which we are still
learning about. There is much anticipation that harnessing some of the theoretical capacities of
light will lead to a technological revolution, particularly in the area of quantum
computing18(Radin 2006). Similarly the way that the biosphere uses the various known and
unknown properties of light is equally fascinating.19 Given these interesting and exciting
historical and technological aspects of optics, the relevance to the basics of spectacle or contact
lens correction of vision blur must be seen as a small part of an expansive field of scientific
meaning. Particularly when examining tried and true methods of optical correction of ametropia
(or vision problems due to optical error and poor focusing of light on the retina) it is important to
leave room for unexpected insights and also surprises in this fairly contained field.

(Figure omitted)

The figures above shows how (on the left) the portion of the electromagnetic spectrum that is
visible to the human eye is relatively small, and (on the right) that the image projected onto the
retina is upside down (and back to front, that is reversed left to right) when compared directly
with the light coming from the real world (Silverthorn 2007: p 361).

Once light enters the eye it encounters an individually unique, complex and dynamic optical
system and neurological interface in the retina. For example, the image focused onto the retina is
constantly moving. Even when we try to keep our eyes still, they move. The stability of the
world that we perceive is not due to the stability of the initial image of the world as projected
18

The harnessing of quantum phenomena of light could lead to much faster and more efficient data processing, and
other unforeseeable advancements.
19

A recent example of this was the discovery that certain types of deep water shrimp can see circular polarized light:
Chiou, T., Kleinlogel. S, et al. (2008). "Circular Polarization Vision in A Stomatopod Crustacean." Current Biology
18(6): 429-434.
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onto the retina. The perceived stability of the world in front of your eyes is the product of various
layers of mental processing that are learnt and fine tuned through the development of the visual
system to extract meaning from the huge amount of visual information usually available.

Within this optical system, with its constant instability with superimposed short bursts of precise
movement and equally controlled drift and rolling etc, the focus of the eye also shifts and
responds to the world in an axis that is difficult to imagine. Ultimately the movement of the
image on the retina is mostly in a two dimensional plane: it can go left or right, up or down. But
the idea of focus of the eye also deals with the movement of the image in an axis that runs in and
out of the eye. This axis is sensitive to the way that light bends when it passes through certain
materials and lens interfaces broadly understood as refraction.

Relatively speaking refractive properties of light and lenses are well known. A convex lens,
where the lens is usually almond shaped, converges light rays. A concave lens, where the lens
surface bows inwards to be thinner in the centre and thicker at the outer edges, spreads light rays.
The amount that the light is bent by a lens is measured in dioptres. A lens that focuses the light
from very far away (greater than approximately 10 metres, where the light rays are originally
parallel) onto a point that is 1 metre away from the lens, has a focusing power of 1dioptre (1D).
(Figure omitted)

The diagram above demonstrates the basics of optical lenses20. It is a side on view of a basic
optical system. Light travels in parallel rays from left to right in both images. In image (a) light
hits the surface of the lens and is bent because of the curve of the surface. The light next hits the
back surface of the lens and is again bent due to the curve of the lens. This results in the light
rays being dispersed. In image (b) the convex lens has surfaces that bend the parallel light in the
opposite direction. Instead of dispersing the light rays they converge to focus at a point. The
20

from:
D.U. Silverthorn (2007). The Eye and Vision. Human Physiology an Integrated Approach Forth Edition, Pearson
Benjamin & Cummings. Page 361.
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distance from the focal point to the lens can then be measured. The inverse of this distance in
metres gives the lens power in dioptres.

In an ideal eye the light is focused onto the retina giving a clear image. When light from a distant
source does not focus clearly on the retina this is what is known as refractive error. This type of
problem can result in very poor vision and is usually easily corrected with spectacles or contact
lenses. Most of the light bending power of the eye‘s optical system comes from the cornea which
is the first optical surface that the light encounters. Thus as seen earlier when there is a disease or
disruption of the cornea, such as in trachomatous scaring of the cornea, the vision can be
dramatically reduced even though the rest of the eye and visual system is quite healthy.

The crystalline lens is just behind the pupil and it can be adjusted so that when the light is
coming from a nearer object and more focusing power is needed the eye retains a clear image. So
if the lens becomes more rounded, it can converge light more, until it is focused onto the retina.
This process is called accommodation. The loss of this ability to accommodate that occurs
slowly with age is called presbyopia. As this crystalline lens continues to age it becomes opaque
and light does not reach the retina; this process is called cataract. Most 80 year old Australians
have some form of cataract (Taylor 2003).

Practicing in the Developing world is like going back in time. It was not that long ago that in
mainstream Australia, cataract and uncorrected refractive error were a huge concern for vision
care providers, and they are still a central health issue of the developing world.

(Figure omitted)
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Section 3.11
Retina and Optic Nerve
So next we travel further into the eye and need to consider how the structure and function of the
retina and optic nerve may respond to disease. This is where light is detected and some of its
various properties are encoded into neural messages. The right half of the world goes the left half
of the eye, and the left half of the visual field goes to the right half of the retina. The image of the
world is projected onto the retina, upside down and back-the-front. The retina is very beautiful; it
is one of the few places that we can see neural tissue in vivo.

(Retina and optic nerve Figure omitted)
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(Figure omitted)

The retina is where light is detected by rods and cones and some of light‘s various properties are
encoded into neural messages. Cones are more concentrated in the central retina, rods are more
peripheral.
The photoreceptors are linked to ganglion cells in a complex way that helps begin the encoding
of the features of the visual world. The larger ganglion cells are called Magno cells and are
mainly concerned with peripheral vision, large objects and movement detection. The smaller
ganglion cells are called Parvo and are mainly concerned with central vision, small objects and
colour detection. Because of the precise nature of its structure and function the retina is
vulnerable to disruptive forces.

(Figure omitted)

Diabetic Retinopathy

The retina‘s normal function is vulnerable to certain systemic diseases. Diabetes impacts on all
sorts of body systems and its seemingly subtle effects on the retina can go easily missed until it is
too late. The neovascularisation that occurs in diabetic retinopathy is particularly worrying as the
new blood vessels do not have the same properties of the original retinal vessels and they tend to
leak. This leaking of fluid, even though the fluid is relatively clear, can disrupt the function of
the macular area of the retina. This can lead to clinically significant macular edema and a
substantial reduction of central visual clarity.
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Although the detection of diabetic retinopathy is seen as quite specialised, the technology used to
view the retina is becoming more advanced and more readily available to primary care clinicians.
Maintaining good vision is a basic human desire, which can be used by medical practitioners
especially for maintaining compliance of diabetics. Diabetes is an example of how broader
systemic disease can impact on the visual system and subsequently quality of life factors. Also
lessons from Avastin use in wet AMD treatment may be transferred to diabetic retinopathy
treatment as there are clinical trials under way that are examining how Lucentis can be used to
control diabetic eye disease (Thew 2009).

Diabetic Retinopathy

Courtesy Barambah Regional Medical Service QLD
26
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Section 3.12
Age-related Macular Degeneration
Like diabetic retinopathy, Age-related macular degeneration is also a disease which disrupts the
retina. The central vision most useful for detection of detail is lost. A substantial number of older
Australians (about 491,900) have early age-related maculopathy, which usually carries no
symptoms, and are at risk of developing Age-related Macular Degeneration and, consequently,
visual impairment.

A historical approach to AMD can help gain perspective when attempting to deal with the hype
and the appropriation of patent related information. For example Paulus De Jong notes:
Since 1874, when it was first described in the medical literature as ―symmetrical central
choroido-retinal disease occurring in senile persons,‖21 age-related macular degeneration has also
been referred to as senile, or diskiform, macular degeneration, among many other terms.(Paulus
T.V.M. de Jong 2006)

This approach is quite powerful because by acknowledging the historical aspects of research into
AMD there is an avenue opened up to include new knowledge into this evolving narrative. This
type of open-minded understanding of an area that has been extensively researched avoids the
dilemmas of being locked in to a particular theory of disease aetiology and therefore a particular
treatment option. For example, the recent research into the powerful anti-inflammatory drug
Infliximab may be an example of an overlooked method of treating AMD, and even aging itself,
as an inflammatory process22.

21

De Jong cites: Hutchinson, J. and W. Tay (1874). "Symmetrical central choroido-retinal
disease occurring in senile persons." R Lond Ophthalmic Hosp Rep J Ophthalmic Med Surg(8):
231-244.
22

PANAGIOTIS G. THEODOSSIADIS, VASILIOS S. LIARAKOS, et al. (2009). "Intravitreal Administration of
the Anti-Tumor Necrosis Factor Agent Infliximab for Neovascular Age-related Macular Degeneration." American
Journal of Ophthalmology 147(5): 825-830.
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The idea that novel and exciting options for improving people‘s health and their eyesight are just
a discovery away is tantalising but most often it seems these types of breakthroughs simply
involve looking at the same problems in a different way. This type of spontaneous result
obviously cannot be planned. In the meantime it is prudent to heed the information gleaned from
years of careful calibration of data in epidemiological studies (Flood 2011). These types of
studies can be very helpful in offering ways to avoid problems like AMD in the first place. For
example Sommer confirms that: ―AREDS proved that a specific anti-oxidant supplement could
slow the progression of age-related maculopathy23‖ and also importantly Taylor (2003) points
out that:

However, one third of AMD is due to cigarette smoking, and cigarette smoking stands out as the
one known risk factor for this disease that is modifiable24. People with early AMD who continue
to smoke are at increased risk of losing vision compared with those who stop smoking (Taylor
2003: p 1417).

23

AREDS Research Group (2001). "A randomized, placebo-controlled clinical trial of high-dose
supplementation with vitamins C and E, beta carotene, and zinc for age-related macular
degeneration and vision loss." Arch Ophthalmol(119): 1417-1436.
24

Smith, W., J. Assink, et al. (2001). "Risk Factors for age-related macular degeneration: pooled findings from three
continents." Ophthalmology(108): 697-704.
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Section 3.13
Glaucoma: The Problem with Glaucoma
Glaucoma on the other hand attacks the optic nerve and side vision is lost;
The eye has pressure to maintain its shape of usually over 10 mmHg. Internal Pressure of the eye
is often implicated; under 25mmHg is usually normal, over 50mmHg is usually painful and very
damaging to the optic nerve and the eye. The problem with Glaucoma is that most sufferers are
unaware of the problem until it is too late. For this reason it has been characterised as the Sneak
Thief of Sight. The side vision is the vision that we are less aware of and so there can be large
decreases in it before a person with glaucoma will notice their vision have deteriorated. Unlike
AMD in Glaucoma total vision loss of the eye can result, and if the pressure of the eye is not
controlled then painful ulceration of the blind eye can occur.
Also, even in cases where glaucoma reduces the sensitivity of the central vision, as with the
example of vision loss due to glaucoma displayed below, there is simply a decrease in the
brightness of the vision in the area affected until a blind spot is permanently present. In AMD
there is often a more distinct sensation of central vision loss, often a sudden sensation of being
unable to see what you are directly looking at but rarely total vision loss and pain.

Page 90 of 147

The Problem with Glaucoma
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Courtesy OPSM Wollongong
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Section 3.14
Central nervous system
Once the visual world is encoded in a message in the ganglion cells it travels to various parts of
the brain via the optic nerve: right half of the retina to the right half of the brain, left half of the
retina to the left half of the brain. Information is sorted in the Lateral geniculate body of the
thalamus, with most of the signal passed on to the primary visual cortex. Other information is
sent down to the midbrain area where it controls automatic functions of the visual system.
Information sent to the primary visual cortex on the other hand is usually processed for digestion
of some of the aspects of vision that we are aware of on a day to day basis. There are many
different aspects to vision and visual information processing all happening simultaneously and
mostly subconsciously. This ingoing sensory pathway works in unison with outgoing messages
to the extra-ocular muscles to direct the movement of the eyes. Most of the time the visual
system self regulates and tries to achieve and maintain clear stable binocular vision; for example
the visual system will try to avoid double vision or diplopia even if that means that the clarity of
eyesight in one eye is sacrificed, or sometimes simply left closed.

It is interesting and important to note that if there is a disturbance in the vision related section of
the brain‘s cortex a particular part of the visual world may be affected. The visual field test
results below shows an example of peripheral vision disturbance from temporary changes in the
brain. ―Visual fields testing revealed an almost perfect right homonymous hemianopia with
macula sparing. The patient noticed the same visual disturbances during the test.(Cleary, Lee et
al. 2008: p 23)‖ The half of vision missing was not complete and this is because there is a special
section of visual cortex reserved for processing central vision. This example of macular sparing
is important to understand as it shows that a large part of the visual cortex is specifically
associated with central vision. The problem works in reverse with AMD. When the macular of
the retina is damaged there is a large and sensitive part of the brain‘s visual cortex which is
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missing out on useful information. But it is not enough to treat this sensory system as hard wired.
Ultimately Vision is an internal cognitive process that is very complex. Eyes and light are only
the beginning of the journey.
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Figure Below: Example of Peripheral Vision disturbance from temporary changes in the brain
(see case 3 next figure) resulting in a right side visual field defect with a central patch where
sensitivity is not reduced.
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Figure below: Interruption of the visual pathway (Adapted from Silverthorn, 2007)25
(Figure omitted)

25

This modified image appeared in: Cleary, T., M. Lee, et al. (2008). "The Visual System and Primary Care
Optometry - Encounters with the Extraordinary." Illuminate: The Continuing Education Journal of the Luxottica
Retail Institute of Learning(6): 16-25.
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Section 3.15
Vision from outside in; the eye to the brain and back again
This approach here to problems with vision moves from the outer layers of the structure and
function of the eye and visual pathways to the inner most areas of the visual system. Thus
trachoma, the first problem discussed, is a disease that causes vision reduction by scaring the eye
lids and cornea, which are the outermost areas of the eye‘s structure. Refractive error, presbyopia
and cataract are all problems and changes that occur in the way the eye bends and focuses light
onto the retina (the innermost light sensitive area of the eye). Diabetic retinopathy, Age-related
Macular Degeneration and Glaucoma all mostly reduce vision by affecting the retina and optic
nerve, which is the deepest place in the eye. Once the light has been transformed into signals
within the retina and optic nerve, it is carried to central nervous system for simultaneous
decoding and processing within areas through out the brain. Many of these areas are susceptible
to damage and this can have a characteristic effect on vision, particularly peripheral vision.

Figure below from: Silverthorn DU, Human Physiology an Integrated Approach Forth Edition,
Pearson Benjamin & Cummings 2007, The Eye and Vision pp358 - 370
(Figure omitted)
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The process of realising vision as a sense integrated into the essence of being, such that it is also
possible to perceive seeing and gazing as acting on the world, is a journey that is worth exploring
briefly. The movement of the eyes and co-ordination of vision are simultaneously processed by
parallel cognitive processes. Some of these are conscious and some are beyond our awareness.
There are many recent experiments that show the extent to which the processes of vision
function on a level of sophistication that is understandably beyond our capacity to consciously
recognise. The ―gorillas in the midst‖ experiment26 that demonstrates that when asked to
concentrate on a visual task, such as counting the times a basketball is passed between players,
we can be completely unaware of something as strange as a gorilla walking through the court.
The perceptual resources that the visual system interacts with, such as concentration, are limited
and this has an impact on what we see.

(Figure omitted)

26

Simons, D. J. and C. F. Chabris (1999). "Gorillas in our midst: sustained inattentional blindness for dynamic
events." Perception 28: 1059-1074.
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Another experiment demonstrates how a man with normal vision but with a damaged brain can
still see. That is because the primary visual cortexes of both hemispheres were damaged the
signals from this eyes were not being received and perceived as they would normally. The man
reported that he could see nothing. Despite this he was able to walk unaided down a corridor
because his other less consciously aware, parallel visual processing systems were not damaged,
thus he could see, but was not aware that he could see27.

(Figure omitted)

Both these cases show how the visual system both has the capacity to filter the visual world and
function with a degree of autonomy that is not normally expected by sighted people that imagine
that what they see is really there, and what is not seen is not really there. Again, the main reason
to discuss these areas of visual science and psychology is that it is important to highlight that the
advancements on the way we understand vision are very difficult to predict. They happen before
our eyes and in spite of, or in some ways because of, the blinding effects of our limited
understanding of our limited awareness. This understanding is particularly important for
scientists investigating vision. Just as with the social and societal effects that interact with vision
to in many ways dictate the presence of visual problems, there are times when our visual
limitations are easy to explore (such as in somebody that has had a recent brain injury affecting
vision), but other times it is hard to understand the limitations of even a relatively healthy visual
system.

27

See also: Valeo, T. (2009). "One Man's Blindsight Offers Insights into Enhancing Subcortical Visual Pathways."
Neurology Today 9(4): 20-21.
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Section 3.16
The return to the interdisciplinary space

In sections 3.8 to 3.15 a summary of eye problems has helped put Age-related Macular
Degeneration in context. This process would not be complete without a discussion of how the
undone science of wet AMD treatment also has its place in this context. By allowing vested
interests to control the research agenda of Anti-VEGF eye treatments there is a massive increase
in cost and a skewed consumption of the public resources available to treat and diagnose other
eye problems. It can be argued that when resources are wasted inflating the profits of private
interests then those same resources cannot be put towards other areas.

There are various way in which dysfunctional research priority setting has an impact; in taking
resources from known solutions, in taking resources from areas where the biomedical solutions
are not fully understood and in taking resources from the areas where the social obstacles are not
fully understood. For example in some of the areas discussed, such as trachoma, the research
exists and is very comprehensive but the primary problem is failure to apply known techniques.
Funding security and the priority of vision care are the main problems. In other areas such as
vision deficit from brain injury, for example after a stroke, the capacity to undertake effective
treatment and research is only now being realised. These new areas can fail to thrive in an
environment of profiteering and manipulation where research funding is tight and skewed
towards a commercial model of care delivery. This level of biopolitical exploitation should be
tolerated less, not more, as we delve deeper into being able to manipulate the very essence of
who we are as people. Researching, intervening and helping in the recovery of people with brain
injury requires such complex and powerful neuroscience that blind trust in the potential for
commercialisation of this area should be viewed with extreme caution.

Finally there are the areas discussed where behaviour and social policy are the challenge, such
as the effects of obesity and diabetes on vision. There is more work to be done to understand the
social science (both personal and policy challenges to health) and structural obstacles to changes
in behaviour. This type of study has outcomes that are often at odds with powerful vested
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interests and making sure this does not slow momentum built towards solving these modern
lifestyle epidemics is difficult. The parallel between undone science in a biomedical setting, such
as wet AMD treatment, and undone science in a social and public policy setting, such as the
societal aspects of obesity and diabetes, is important to contemplate.

These areas of undone science bridge the gap from the scientific to the societal. This is not an
area that has been consistently embraced and respected by academia which makes it prone to
exploitation. The interdisciplinary intersection of scientific and humanities inspired research is
the subject of intense debate with squabbling ranging from the broad issues of the science wars
to the ethical and political dilemmas posed by the latest monoclonal antibodies. Whatever the
debate in this area, the commercialisation of the products of science continues, especially in this
field which is linked to predictable and dependable characteristics of health and aging
(Zeigelbauer and Light 2008). Whether the study of aging is a type of scientific band wagon or
an overarching globalised market trend there are social aspects of these problems as long as
people like Mr Silverless experience the effects of age-related disease. Contests rage from the
various expressions of the smallest molecules in the aging retina of a particular eyeball to the
legal and ethical structure surrounding commercial entities that span the globe. All of this
contestability is within the scope of an approach to technoscientific practice that does not
distance itself from the breadth of theoretical tools available in the humanities. The next chapter
will focus on the intersection of two particular strands of investigation, that of undone science in
the specific context of aggressive age-related macular degeneration.
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Chapter Four
Undone Science of Wet AMD Treatment Explored Through The Narrative
of Clinical Interpretation

Section 4.1
Case Report of Aggressive Age-related Macular Degeneration in Mr Silverless
Mr Silverless had been a long time client of the practice where I worked and presented for an eye
examination in July 2005 for a routine review of ocular health. Slight cortical cataract was noted
and what appeared to be pre-macular fibrosis in the right eye, and slight macular pigment
changes in the left eye. His vision corrected to 6/7 in both eyes and a review with a local
ophthalmologist in August confirmed the findings. He presented again in September because
vision in the right eye felt dim, and a slight Amsler grid defect28 was noted but best corrected VA
was untroubled and fundus view29 was unchanged. He was asked to monitor central vision with
an Amlser grid and return if he noted problems. Two months later in November 2005 the right
eye changed dramatically with his visual acuity dropping to 6/90 and a round grey blob in the
centre of vision with no distortion on the Amsler grid. Prompt referral to retinal specialist
confirmed a right subfoveal choroidal neovascular membrane30. At this time classic subfoveal
new vessels were treated with Visudyne with an aim to reduce the amount of vision lost but with
little hope of regaining any functional visual acuity in the eye (see: Treatment of Age-related
Macular Degeneration With Photodynamic Therapy (TAP) Study Group 2001). Later in Mr
Silverless‘ treatment the Anti-VEGF drug Avastin became available, in April 2006. Treatment
with Avastin intravitreal injections reduced the amount of macular edema and the size of the
28

This is where a grid of lines on a page that are straight appearing wavy, blurry or otherwise disrupted.
The fundus examination principally involves the observation of the retina.
30
A choroidal neovascular membrane is characteristic of wet AMD. This type of membrane is prone to leaking and
disrupting vision.
29
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subfoveal vascular network. This was demonstrated with an OCT retinal scan. Despite this, there
was no improvement with vision from either treatment; Mr Silverless‘ right eye developed a
macular scar resulting in a central scotoma or blind spot (see figure 4.1).
Figure 4.1(below): Retinal photo of Mr SL‘ right eye (photo courtesy OPSM Wollongong).
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Section 4.2
Establishing Long Term approach for Monitoring for Macular Disease
At this stage as a primary care optometrist my main concern was that Mr Silverless had waited
for his vision to change so dramatically before returning for a recheck of the right eye. Poor
diagnostic coherence and a failure to collaborate with Mr Silverless as a co-interpreter resulted in
the communication breakdown. The diagnosis of the pre-retinal fibrosis had complicated this
interpretive space by in some ways creating excess closure and certainty. As the vision worsened
Mr Silverless appears to have understood this as an expected progression of the previously
diagnosed pre-macular change. Another possibility was that the direction to simply look for
increased distortion on the Amsler grid resulted in a misinterpretation of the signs of progression
when there was no increase in the amount of distortion or the intensity of blur, but importantly
there was an increase in the area affected by the blur which should have elicited a prompt
review.

Subsequently this analysis of the lack of coherence and collaboration was rigorously addressed at
follow-up appointments in the primary care practice where the emphasis was placed not only on
picking up change in the relatively healthy left eye with clinical observations (Leder‘s secondary
texts) but also close attention to the experience of vision of Mr Silverless (the primary
experiential text). In part this was easier now as Mr Silverless only had the central vision in the
left eye remaining and so even a slight change in central vision was bound to be more easily
detected.

Besides some slight nuclear sclerosis cataract changes there were no major pathological issues in
the left eye threatening eye sight. Despite this because of underlying pigment changes, even
without the presence of drusen, it was considered quite possible that the left eye would also
become affected by aggressive Macular disease at some point.
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The dynamic of clinical referral for wet AMD had changed dramatically over this period of time
with the introduction of OCT imaging and potential of patients receiving Anti-VEGF drug
therapy. This was somewhat of a motivating factor as it was clear that Avastin had a clinical
effect of reducing the activity of the subfoveal new vessel within Mr Silverless‘ right eye. If a
new vessel was found growing in the left eye it was hoped that Mr Silverless‘ central vision
could be saved by using the drug to stop the blood vessel growing. This process of adjusting the
primary care clinical practice with developments in the therapeutic armament available is termed
a ‗hermeneutic circle‘ and is one of many ways that the text and interpretation interact in the
clinic (Leder 1990: p 18).
Over several subsequent visits to the optometrist and ophthalmologist Mr Silverless‘ best correct
VA in the left eye deteriorated to 6/9 mainly due to advancing cataract. Then in June 2007 Mr
Silverless made an appointment with the optometrist after ―observing line distortion on the
Amsler Chart.‖ Best correction in the left eye was now 6/18 but unstable and patchy. The
macular view was poor even with dilation due to cataract changes obscuring the view, despite
this a small haemorrhage and minimal macular edema were detected (see 1.2 taken later after
resolution of most of the new vessel signs). Urgent referral to a retinal specialist in Sydney was
arranged; being a Friday before the June long weekend, Mr Silverless was seen by the specialist
that afternoon. The retinal specialist confirmed Mr Silverless‘ had neovascular changes in the left
eye. He more specifically diagnosed Mr Silverless‘ eye disease as an aggressive variant of Agerelated Macular Degeneration called retinal angiomatous proliferation or RAP (Yannuzzi,
Negrao et al. 2001).
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Figure 4.2(below): Retinal photo Mr SL‘ left eye (photo courtesy OPSM Wollongong). Two
months after beginning Anti-VEGF drug therapy the macular area had stabilised.
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Section 4.3
Long term Medical retinal treatment and monitoring of vision
As previously discussed since the last time Mr Silverless had a CNV (in the right eye) two major
technological advances in diagnosis and treatment had become more readily available: Optical
Coherence Tomography scanning (OCT) and Anti-VEGF therapy. After fluorescein and OCT
examination the retinal specialist confirmed the RAP variant of AMD (retinal angiomatous
proliferation), and, on that same Friday afternoon an intra-vitreal injection of Avastin was given
(Meyerle, Freund et al. 2007). This time the new blood vessel was found in time for the drug to
be effective in restoring clarity to central vision. The central vision of the left eye recovered to
6/12 with slight distortion to the lower left of centre on the Amsler grid. Monthly injections of
Lucentis have been used to stabilize the AMD since it became available the Pharmaceutical
Benefits Scheme31 (PBS). Before this generous subsidy Lucentis was too expensive to use to
treat Mr Silverless.

Mr Silverless continues his research in local history and takes turns driving when he and his wife
travel; they have recently been down to Eden, about 1000km away, in the car on a road trip.
Despite this the burden of ongoing treatment is something that has changed Mr Silverless‘ life.
Thankfully the local eye specialists have begun to provide medical retinal treatments and
advanced retinal diagnosis and imaging. Mr Silverless attends their rooms to have regular
injections of Lucentis and to check for the stability of the macular in order to retain the central
vision of his left eye. Mr Silverless‘ experience of aggressive AMD demonstrates how it is
important to recognise that the application of medical knowledge remains a hermeneutical
exercise that relies crucially on the primary care setting. Misdiagnosis, loss of trust, inappropriate
treatment and non-compliance ―may result when the patient‘s voice is too effectively silenced‖
(Leder 1990: p 22).

31

PBS is the Australian government body involved in drug subsidy

Page 106 of 147

As mentioned earlier in order to incorporate Mr Silverless‘ voice into this study with more
authenticity a solicited interview was requested in a hand written letter to Mr Silverless to which
he replied. The methodology of incorporating this account of Mr Silverless‘ experiences
included removing data which may make him easily identifiable in order to ensure
confidentiality. This included giving him a pseudonym that was derived from story of St Cosma
and St Damian who were also known as ―the Silverless‖ since they accepted no payment for the
medical advice that they gave (Wikipedia, 2009). Although in his written response Mr Silverless
has not directly addressed the question of the relative importance of his ocular health with
respect to his other health issues it is implied that both his quality of life and his ability to take
care of his other health issues would be greatly affected if he were unable to retain his central
vision for his drivers license and for reading and writing. It is not surprising that so many victims
of AMD become depressed; the mere thought of the possible effect on their lives can be horrible.
Vision is important to overall health and well being but it is erroneously simplistic to say that
one is more important than the other. Mr Silverless‘ account also demonstrates that we must
allow for a flexible approach to the health needs of a person with co-morbidity in order to
understand their predicament.

It is also interesting to note the differences in the diagnosis and treatment recorded by the
optometrist and ophthalmologist and that of the account of Mr Silverless. In exploring this
phenomenon we can discover interesting clues to how to apply Leder‘s hermeneutic telos more
systematically. Working towards these interpretive and communicative aims requires much more
attention than may be readily provided for at this stage. Lastly Mr Silverless‘ account includes
statements that reflect his gratitude for the care that he has received from his renal physicians,
optometrist and ophthalmologist. We are all grateful that we could share in the care of Mr
Silverless and I feel it is this very human experience that makes the health professions so
rewarding.
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Section 4.4
Discussion of the Hermeneutics of Wet AMD
Timely referral is essential for AMD with choroidal neovascular membranes, but especially for
this aggressive variant. Patients and eye care professionals need to be aware that with or without
Anti-VEGF therapy, whether Avastin or Lucentis, early detection and timely management of
AMD is essential. This requires explicit attention to the communicative space constructed by the
clinical encounter. This will help to guard against poor outcomes because of underestimating the
potentially aggressive nature of AMD but also to reveal broader themes that can help ensure the
perspective of the ill person remains central to a clinical experience of any sort. Patients,
optometrists, ophthalmologists and the broader health system are on the front line together
against this blinding disease. Each has a different perspective and a characteristic voice. This
textural approach to Mr Silverless‘ circumstances and general was taken from primary care
optometry contact and a letter that formed part of a semiformal structured correspondence for
research purposes which aided the clinical interpretation of Mr Silverless‘ case to the page32.
This was done to ensure that the re-narration of an ill person‘s lived experience was not
overwhelmed by the chorus of secondary and tertiary texts claiming sometimes independent
legitimacy.

Medical retinal diagnosis and treatment have become more effective over the last five years but
AMD is such a huge problem for people in the community that much more needs to be done to
be able to mitigate its impact. It has long been recognised that some research priorities gain
precedence over others for political and economic rather than clinically derived reasons
(Richards 1991). More specifically David Hess describes science that is left incomplete or underresourced for political and economic reasons as ―the problem of undone science‖. According to
Hess this undone science can be the result of a systemic effort by elites who put structures in
32

Cleary, T. (2010). "Aggressive Wet Age-related Macular Degeneration." Illuminate: Luxottica's Optometry CPD
Journal(10).
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place that keeps research from being completed (2007: p 23). As Guymer pointed out in March
2007 (just 3 months before Mr Silverless‘ left eye was affected by AMD):

No prospective randomised studies comparing ranibizumab (Lucentis) and bevacizumab
(Avastin) have taken place, although there are plans for such a trial through the US National Eye
Institute. Until the results of such a comparative trial are forthcoming, government and the
community face a dilemma of whether to approve and subsidise the well studied but expensive
drug ranibizumab or delay that decision and therefore condone the off-label use of a drug
(Avastin) that has not been submitted to the rigours of a randomised clinical trial nor studies to
the extent that we expect before a new drug is introduced.(Guymer 2007)

So in this study: what could the structures be that have keep a clinical trial of Avastin from being
done and how was this essentially missing evidence changed clinical practice? When this
question of undone science causality is more adequately addressed the challenge will be once
again how to reconstruct the clinical encounter in order to incorporate this new knowledge.
In the context of Evidence Based Medicine (EBM) the question of undone science is spread over
various fields that David DeMets identifies as basic research (bench and animal
experimentation), clinical trials research, and observational research (both human and
epidemiological)(2005: p 255). DeMets acknowledges that to develop successful new treatment
regimes research in all the interrelated sources of evidence is required. This study of Mr
Silverless‘ wet AMD has sought to contribute to the human dimension of observational research
in a way that it also integrative and translational by focusing on the primary text of the clinical
encounter.
Mr Silverless‘ clinical experience has highlighted the importance of addressing current issues
related to undone science of medical retina research into angiogenesis occurring in AMD and
other ocular disease (for example CNV secondary to Ocular Toxoplasmosis: Chan 2008). The
major undone science issue of the yet to be completed Avastin-Lucentis head to head trial
captures the key elements of the challenges involved in reconstructing and reforming medical
science. Mr Silverless‘ plight in obtaining emergency and ongoing treatment for his aggressive
wet AMD is intimately related to the controversy surrounding this area.
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It is important to remember that this treatment of wet AMD with injections into the eye of both
Avastin and Lucentis is invasive and risky as the treatment is designed to improve the central
vision but, for example, there is a risk that the vision in the whole eye can be lost due to potential
side effects of the injection (Wijngaarden and Qureshi 2008). This risk involved in clinical
treatment of wet AMD with injections increases the attention on various qualities of the drug
being injected including: How much research has been performed? It does this without often
asking the separate question: Do we know enough about this drug to justify its use? Not asking
this question effectively enough can be very costly.
Despite the risks and the ongoing expense the ability to maintain Mr Silverless‘ central vision is
vital to ensuring his quality of life. Lucentis treatment is heavily subsidised by the Australian
Government for the treatment of wet AMD. Over $18,000 per year is required to treat Mr
Silverless‘ left eye with monthly Lucentis injections. In 2009 over $150 million was spent on
Lucentis through the Australian Government‘s Pharmaceutical Benefits Scheme. This excessive
cost has been noted in the literature:
An ophthalmologist undertaking 30 injections on their morning list would spend just $535.77 of
public money on pharmaceuticals with Avastin. By contrast, if they used Lucentis they would
spend $59, 460 (O‘Shea 2011: 12).

So although Avastin costs less than one tenth of the price of Lucentis, the Australian
Government‘s own policies and the apparent lack of scientific testing of Avastin means that it
will be some time before cheaper drug treatments are widely available through the Australian
health system despite the objections of the treating clinicians (Taylor, et al. 2007). There is little
incentive for the pharmaceutical and biotechnology companies to conduct this costly research on
the cheaper drug (Mitchell, et al. 2011). Health systems across the developed world have faced
various barriers to conducting their own clinical trials on the cheaper drug such as Genentech‘s
attempts to restrict the use of Avastin (Goldstein and Chase 2007). This dilemma, in which the
lack of research on Avastin has held back the reform of drug treatments for wet AMD, is an
example of what is known as the problem of undone science. Medical retinal diagnosis and
treatment have become more effective since 2005 but AMD is such a huge problem for people in

Page 110 of 147

the community that much more needs to be done to be able to mitigate the impact of this blinding
disease.

The Comparison of Age-related Macular Degeneration Treatments Trials (CATT) study, which
addresses the efficacy of both Avastin and Lucentis with a regular and variable treatment regime,
is currently underway in the US (CATT 2008). The design of the CATT study has given much
attention to the plight of the victims of AMD and owes its scientific underpinnings to an
expression of their collective dilemma. The choice to include Avastin in the trial (which is the
much cheaper drug) recognises the pragmatic reality is that Lucentis is too expensive for most
people at around $2000 per injection, especially without a PBS type subsidy (Upton 2009). The
CATT study includes an attempt to compare whether a regular four weekly treatment regime that
continues indefinitely is actually more effective than simply treating the eye when new vessel
activity is noted. Re-treating only when signs of activity are noted could also lead to a reduction
in the risks and the treatment burden on patients and practitioners as Guymer noted in her MJA
editorial:

Clinical trials are ongoing to evaluate whether less frequent injections of ranibizumab may be
equally efficacious. In current clinical practice, many clinicians have adopted a flexible retreatment regime, using visual acuity, clinical appearance and optical coherence tomography
scanning of the macular to guide the decision to re-treat (Guymer 2007).

Thus the ongoing financial, social and physical limitations of Anti-VEGF therapy under the
regime espoused by the current gold standard of EBM research, the MARINA (Rosenfeld,
Brown et al. 2006) and ANCHOR studies (Brown, Michaels et al. 2009), are in conflict with
what is considered current best practice by practitioners who have already adopted Avastin
treatment with a variable treatment regime as standard practice (Fong, Kirkpatrick et al. 2008).
This has occurred because the retinal specialists and their patients have been increasingly
concerned about the cost of health care. Avastin use instead of Lucentis is a socially responsible
way of reducing the health care burden on society. But this type of decision has been more
common in the US where surveys have found that fifty percent of intravitreal treatments are with
Avastin (Martin, et al. 2008).
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This type of scenario is understandable since EBM resides in an artificial domain where the
disparate investigative themes all compete within a presumably positivist framework. According
to science studies scholar Massimiano Bucchi a robust positivist approach requires contrary data
to be rejected as erroneous or alternatively formally accepted with a change of the hypothesis
(2002:p 30). But our most human of tendencies make this difficult to do without bias.

The systemic accumulation of undone science by a medical community plagued by vested
interests is effective in slowing the progress of medicine. There is, within the attempt to value
scientific excellence and therapeutic perfection, the powerful temptation to dismiss contrary texts
as unscientific and risky even though the only evidence to support this reasoning is an absence of
relevant research. This happened with the EBM approach to Avastin in full view of the scientific
community even though it was simply ―the full length monoclonal antibody to VEGF derived
from the same mouse monoclonal antibody as ranibizumab (Lucentis)‖ (Guymer 2007). The
undone science of Avastin has resulted in a systematic attempt to ensure that a pact between mice
and men built conveniently around a readily patentable substance and therefore profitable
substance, Lucentis, could be replicated outside the laboratory in the space of the everyday (for
more compare: Steinbrook 2006, and; Genentech 2008)

The concept of undone science has emerged from the sociology of science as a useful tool for
highlighting the politics of research priorities where alternatives that are less profitable can be
readily marginalized (Frickel, Gibbon et al. 2010). The undone science of wet Age-related
Macular Degeneration treatment research can be used to illustrate broader themes related to the
production and direction of biomedical sciences.

The key to understanding the power of the undone science of wet AMD treatment is to see the
research that is deliberately left under resourced as a way of maximising short term profit of
pharmaceutical companies from the patent system. The drugs Lucentis and Avastin can slow and
often reverse this loss of vision (Mitchell 2011). These two drugs are very similar and mainly
differ in the way that the much cheaper drug Avastin has struggled to attract funding for large
scale clinical trials research (Harvey, et al. 2011). In fact these drugs were derived from the same
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humanised mouse antibody and this was seen as an early threat to potential profits of Lucentis
(Goldstein and Chase 2007). The Avastin research that has been left to one side is part of a
broader group of visual problems that have been given a lower priority by market forces guiding
much of the research funding (Wright, et al. 2007).

Unfortunately this attempt at using the leverage of patents and coercion of scientifically engaged
controversy to seek a favourable outcome for pharmaceutical companies is not unusual. As Erika
Hayden (2008) points out:

Although the Lucentis treatment costs 40 times more per dose than the Avastin treatment,
Genentech thought it could convince doctors to switch to the new medication. After all, in
previous cases, other drug companies had been able to persuade doctors to go along with them in
somewhat similar situations. For instance, when the company AstraZeneca in 2001 introduced the
heartburn medication Nexium, which was derived from a blockbuster drug about to go off patent,
many doctors convinced their patients to switch to the new and nearly identical drug.
But Genentech bet wrong, perhaps not realising that retinal specialists were fed up with the
escalating cost of drugs in their field. In 2000, Novartis‘s Visudyne hit the market at $1,350 per
dose. Next came Pfizer‘s Macugen, approved in 2004 and priced at $1,000 per dose, or about
$13,500 per case of the disease. So that same year, when Avastin became available, it was a
breakthrough – not only was it effective, but it was cheap, too: ―It was revolutionary, like
penicillin,‖ says Greg Rosenthal, a retinal specialist in Toledo, Ohio.

This pricing issue is further complicated in Australia where the use of Lucentis is fully
subsidised and the injection and consultation with the ophthalmologist is largely covered by
Medicare (Wijngaarden and Qureshi 2008). In the US Avastin‘s intravitreal use remains high and
this saves their health system from $1 billion to $3 billion per year (Hayden 2008). In Australia
to use Avastin intravitreally is actually more expensive to the customer than the fully subsidised
Lucentis. Even though Avastin is forty times less expensive overall much of this cost is hidden
since it is paid for by the Australian government. Avastin treatment is not covered by Medicare
or by the PBS schedule despite the lobbying by the professional associations of
ophthalmologists. The real challenges as to why such barriers exist, particularly in Australia,
may be clearer once the science of intravitreal Avastin for treatment of wet AMD has been
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performed. The problem of undone science here hides the social dimensions of the vested
interests and the negotiations that are in constant flux and contest.

The scientific community, the pharmaceutical companies, governments and health systems
around the developed world will wrestle with this problem with each attempting to assert their
vested interest. The biotech industry is considered very risky for investors and thus when a drug
manufacturer finds a winning formula it is understandable that they would like to maximise their
profits (Nickisch, Greuel et al. 2009). But this is socially sensitive territory that requires constant
renegotiation across the boundaries between institutions, researchers, clinicians and patients. In
this case without the people experiencing poor vision the rest would have little meaning. And so
the process of reconstructing this important area of medicine will also require an explicitly
hermeneutic understanding if there is any hope of retaining the voice of the primary text; the
encounter with a living experiencing person. In this chapter ―Mr Silverless‖ represents both a
typical case as seen in primary care optometry and a peculiar outcome of this controversial area
of biomedical science so dominated by the problem of undone science.

Our lives can be so inextricably entwined with the technoscientific practices that surround us that
even, and especially, the science that has been left undone can be the science that has the most
influence on how we live our lives. This means that the contours of uneven development in
science and the forces that shape them are worthy of closer investigation and analysis before
attempting to reconstruct these controversial and contestable technoscientific practices.

Thus the particular story of Mr Silverless displays how historical, legal, commercial,
communicative, cultural and social practices have come together, with their specific
interpretations interwoven from a macro through to micro level and back again, to influence a
person‘s life story. It is important to take time to listen to these everyday stories and remember
that the principal endeavour of primary care and all health care is to take the meaning
surrounding health and illness and introduce it thoughtfully within the space of the everyday.
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Chapter Five
Conclusion

Section 5.1
The role of social theory in the reshaping of primary care

Health professionals take pride in the ongoing search for best practice. Often evidence based
studies are performed that demand the practitioner rethink their approach to an area of expertise
(DeMets 2005). Much of the time these studies come from an area of scientifically recognised
research, but social theory can also influence the way a health practitioner can think and the wat
the health system can function. For example, an awareness of the societal and historical aspects
of the technoscientific practices that optometry inhabits, and the way social theory can help
explain and interpret the changes that are taking place, is becoming more important as social
change occurs more rapidly and in ever more complex ways.
Each clinical encounter is an opportunity to apply and adapt best practice both within the clinic
and in the society at large. This is because in primary care optometry we meet the individuals
who collectively make up the construct of epidemiological thinking mediated by health statistics
and models. This encounter has multiple truths. Ultimately though, a clinical encounter is
mediated by communication occurring in an essentially social space which is an area where the
tools provided by social theory can find immediate application(Leder 1990). Social
reconstruction is a process offered by contempory social theorist that in some ways invites a rethinking of the way technoscientific practices are justified. It is a process that involves critical
analysis of recent historical cases used in such diverse areas as greening of industries, nonweapon based defence and alternative medicine. In this case the hermeneutical reading of the
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clinical encounter with Mr Silverless is the opportunity to use the lens of undone science to
reveal the need to reconstruct health care.

Reconstruction of a social practice, especially a technoscientific social practice which can be so
prone to technocratic absolutism, is an idea that can be important to achieving significant reform.
If we continue to make the same underlying comfortable assumptions and do not challenge the
status quo with new ideas then there is little hope for the evolution of social practices to fit the
requirements of the society that creates and sustains them. Recent political and economic crises
underline that the lack of reform and the unsustainable expense of current health systems
represents a fundamental challenge to civil society.

In the context of this study a partisan approach was used which hoped to see reform of the case
study area of Anti- VEGF treatment and treatment research. Treatment of wet AMD was
approached a quality of life issue where effective treatment is highly valued. Lucentis treatment
of wet AMD is heavily subsidized in Australia and yet treatment with another Anti-VEGF drug
Avastin, has faced unique challenges. David Hess‘ concept of undone science was applied to this
comparative case study of Anti-VEGF wet AMD treatments. The application of the concept of
undone science came as a result of analysis of Anti-VEGF treatment options from 2005 up to
2010. At certain stages during this period the main problem with Avastin use was the lack of
comprehensive clinical trials research, hence the problem of undone science for those who may
have wished to justify its use as a treatment for wet AMD(Cleary 2011).
Hess‘ work in this field examines how certain societal aspects of conducting research can create
a process of uneven development. In Hess‘ (2005) chapter Antiangiogenesis Research and the
Dynamics of Scientific Fields he identifies certain factors as important to the study of undone
science: denaturalization of the material world, universalization of values, expansion of scale and
differentiation of institutions.
When describing denaturalization of the material world Hess identifies that science and
technology can tend to become more distanced from living entities over time. Denaturalization is
important to the historical context of the emergence of Anti-VEGF drugs as a treatment of
unwanted blood vessel growth. Denaturalization is an idea that also leads to an understanding of
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the importance of identifying patentable substances, as opposed to substances that may be
effective but are deemed too natural to be patented and therefore more difficult to be converted
into a profitable drug treatment. Hess identified the causal factor of denaturalization to explain
why blood vessel growth controlled by monoclonal anti-bodies (such as Anti-VEGF drugs like
Avastin and Lucentis) become a successful scientific endeavor but blood vessel growth
controlled by using the latent properties of cartilage tissue has been largely abandoned (Hess
2006). At crucial moments in the development of these alternatives the question shifted from;
how effective will this treatment be?, to how sure can we be of making a return on money
invested? The more removed from nature a treatment is the more readily it can be patented and
therefore given economic value.
Lucentis was produced specifically for the treatment of retinal blood vessels, so the question of
patent was uncomplicated and the ease of predicting an economic return meant that research was
able to be funded. On the other hand Avastin was already readily available as treatment of bowel
cancer when it began to be used to treat retinal blood vessel growth. This meant that any research
that was conducted on Avastin as a wet AMD treatment would need to be performed without the
expectation of the same economic returns as from Lucentis. Also as successful Avastin research
would hurt the profitability of Lucentis it is not surprising that the company conducting Lucentis
research would not support the funding of Avastin research. By denaturalizing the material world
and creating patentable substances we can see in this case how the priority can quickly become
conducting research in the most profit generating areas of a scientific field and simply allow the
silence of undone science to marginalize the less profitable alternatives (Nickisch, Greuel et al.
2009).
Hess also describes the universalization of values, a tendency for fields of science to develop
formal methodologies of dispute resolution such as the use of Randomised Controlled Trials
(RCTs) in the area of clinical medicine. RCTs are recognized as the gold standard for evaluating
treatment but also impose large costs and scale requirements on the required research. This
makes the imperative to use the most economically viable substance more important when
looking to make a profit on investment in drug treatment options. Phase I, II and III drug trials
can cost many millions of dollars and are seen as important to ensure that new drug treatments
are safe and effective.
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These experiments are conducted in a way that attempts to minimise certain forms of bias. But
the social factors at play in undone science are rarely taken into account when addressing the
case for and against using particular drug treatments. For example, although comprehensive
research has not been conducted on Avastin as a treatment for wet AMD, the clinician who
wishes to justify using this drug may point to the way that, due to the social circumstances of this
area of undone science, the potential bias of the observer is not the only factor to take into
account when evaluating the relevant research. The societal factors at play also need to be
addressed in the way they shape the research available to the clinician.
Expansion of scale is also identified by Hess as shaping the contours of research, where the cost
and scale of laboratory sciences have expanded faster than the ability of public institutions to
fund research. As the cost and scale have out paced the public purse this has led to the
involvement of many more organizations to bring new science to the public. Many of these
organizations are only involved in order to realize a financial return on their investment. Thus the
way these organizations go about their business can further shape the contours of scientific
progress. This can be demonstrated in the case of the privately funded Lucentis and the public
funding of Avastin wet AMD treatment research. The expansion of scale means that it is not
always possible to conduct research in areas that are for the common good without a deliberate
effort to coordinate public knowledge and work to limit the exploitative profiteering of
engineered ignorance.
So in scientific fields there can be lots of organizations, both public and private, and large
amounts of money at stake. Hess shows the importance of the differentiation of these institutions
in shaping science. He points out that conflicts regarding roles and organizational goals
increasingly arise within and between various fields of action of science. In the case study of
Lucentis and Avastin this differentiation of institutions has been identified as a challenge and an
opportunity for bringing about organizational and political change, that can help institutions
evolve to the changing needs of the community. For example, public institutions such as
hospitals and professional organisations can bring about reform of a scientific field by
cooperating in ways that address the lack of research in an area where there is little hope of a
financial return but huge cost savings for the community (O'Shea 2010). Avastin may not be as
profitable a treatment of wet AMD as Lucentis but this does not mean that the potential benefits
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of this treatment are not a good reason for institutions to cooperate in order to fund and conduct
the relevant research and work together to incorporate the findings of this research into the health
system (O‘Shea 2011).
Overall an awareness of societal and historical aspects of technoscientific practices has been
shown in recent literature to be important in the progress of science and the modernization of
society (Kleinman 2005). The incorporation into social studies of science of cases that
demonstrate the extraordinary effect on the direction of scientific fields exerted by simply
controlling the resources available to conduct research has been important to understanding
science as a social practice (Proctor 2008). Hess‘ study of undone science, when applied to the
treatment of wet AMD, is a robust example of how societal factors can be the key consideration
for people, both patients and practitioners, in their everyday encounter with clinical best practice.
An understanding of the implications of denaturalization of the material in the current era of
patent for profit is important for those seeking reform. When trying to find ways to resolve
disputes, also essential is finding ways to break down the problems of institutional
differentiation, expansion of scale and universalization of values. Civil society should learn to be
less tolerant of convenient blind spots in scientific knowledge that exist only to advantage those
willing to compromise society‘s best interest for short term profit. Thus an ongoing examination
of the way that progress in biosciences can be interpreted in terms of social theory such as that of
undone science is important for the global community.
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Section 5.2
Thesis in Review

Treatment of wet AMD with the Anti-VEGF drug Lucentis can be vital to maintaining central
vision and therefore quality of life. This drug treatment is heavily subsidised by the Australian
Government. In 2009 over $150 million was spent by the Australian Government‘s
Pharmaceutical Benefits Scheme on this particular AMD treatment drug. Yet, while a cheaper
drug exists which costs less than one tenth of this price to treat wet AMD, the Australian
Government‘s own policies and the apparent lack of scientific testing of the cheaper Anti-VEGF
drug (Avastin) means that it will be some time before cheaper drugs are available through the
Australian health system.

There is little incentive for the pharmaceutical and biotechnology companies to conduct costly
research into cheaper drug options and health systems across the developed world have faced
various barriers to conducting their own clinical trials on cheaper drugs. This dilemma is an
example of what is known as the problem of undone science (Hess 2006), where here the lack of
research on Avastin as a treatment of wet AMD has held back the reform of drug treatments for
the condition.

This thesis seeks to investigate how the undone science of medical retinal drug treatments came
to influence the options available to treat someone experiencing wet AMD, and more broadly,
how the problem of undone science can shape the financial and treatment burden of Age-related
Macular Degeneration on the Australian community.

Chapter One introduced the topic area and the various voices spread across heterogeneous and
dynamic social worlds. First the case of wet AMD was introduced to give an idea of how this
vision problem can and has been treated. Next the concept of undone science was mentioned as
the case study was guided by the science that had been left uncompleted as much as the drug
treatment research that was published to date. The case of Mr Cosmo Silverless was presented as
Page 120 of 147

a means to discuss the effects of the comparative lack of research into ocular use of Avastin, and
in later chapters this partisan story continued to provide the centre to the interpretation of the
historical aspects of the development of drugs, policies, market funding and clinical utilisation of
Avastin and Lucentis.

The broad contexts of clinical practice and the study of the doing of science were
also introduced. These studies of science have brought with them their own particular
methodologies, techniques and ethical considerations. This emergent social sphere requires a
measure of flexibility and adaptability to the methodological considerations and the theoretical
narrative of undone science. This thesis has been at all times spontaneously emergent and
responsive to this social science literature and yet required the position of a partisan approach to
be divulged and investigated.
Chapter Two asked the question ―What is undone science?‖ and followed the development of a
new political sociology of science that seeks to reconstruct the socio-scientific sphere by
encouraging partisan reformation and investigation beyond the black box of the laboratory. The
vested interests identified as shaping science were presented as political forces that can be
investigated and researched with a partisan approach.

The three final chapters demonstrated the way undone science of wet AMD treatments can be
understood within this partisan framework. Chapter Three put AMD in the context of other eye
problems for a more balanced understanding of the case study of Mr Silverless‘ AMD. In
Chapter Four the specific clinical, social and interpretive contexts of this study were investigated
through the retelling of a single clinical story. Chapter Five revisited the main themes of undone
science and its application to AMD treatment research. It explored how denaturalization of the
material world, the universalisation of values, expansion of scale and differentiation of
institutions have shaped the priorities of the AMD treatment research.

This discussion highlights certain outcomes that are of particular interest in the current debate of
the way health research is funded and conducted. It also gives an opportunity to examine the way
that future discussion of how this important area of health can be guided by those interested in
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reform. The way we produce and use science to help solve today‘s health problems needs to
change. There has been a failure in the treatment of the developed world‘s most common
blinding disease: Age-related Macular Degeneration (AMD). The most profitable drugs have not
had difficulty in attracting research funding but the cheap and effective drugs have been
overlooked. Thus the science has failed not because of the ground breaking treatment research
that was performed but instead because of the research that was allowed to be left conspicuously
to one side. How did this happen with so much public money and the vision of so many people at
stake?
Hess‘ analysis of undone science can be used as a way of explaining how various aspects of the
way science behaves have contributed to the scenario where a particular sight saving treatment
research for wet Age-related Macular Degeneration was given such a low priority. The way we
attribute value to scientific ideas is traced through this case to the end point of how various
institutions can be mobilised to address concerning blind spots in health research.

An exploration of the undone science of Anti-VEGF treatment of wet AMD would not be
complete without an examination of the broader social context of this unfolding dilemma. This
study also seeks to explain the biomedical contexts surrounding vision loss in wet AMD. These
aspects of both the societal and biomedical constructs are re-evaluated with the careful
presentation and reinterpretation of a case of wet AMD treatment. Here we see the way that the
treatment research left undone can be easily overlooked and yet is a costly oversight that leads to
questions of how to promote a socially just interpretation of best practice. Remember that
biomedical evidence is often presented by those with an interest in doing well before doing good.
In our collective response to health problems of individual people we need to rethink what is
happening with as much understanding of the evidence made unavailable.

This rethinking of the way the community creates and conducts technoscientific practices has
been displayed through the lens of a single clinical encounter with a case of wet Age-related
Macular Degeneration diagnosis and treatment. By reconstructing this unique encounter in the
context of the societal and biomedical factors at play we can confidently and critically approach
this failure with a view to reform the role of health treatment research.
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Section 5.3
Critical thinking and partisan outcomes

Critical thinking that carefully considers the various partisan outcomes of a thesis can be of
value. If I had been interested in finding ways to justify the status quo of wet AMD treatment
research it would have been easy to access funding and research resources as well as presumed
protection from various liabilities. As a partisan reformer it is a different story. There are limited
options available to fund and resource research and reach an audience without the fear of
attracting the wrong sort of attention. Through the use of social theory this thesis has found a
way to guide an intellectual discussion of undone science that can display the many options
available besides the current status quo. When considering this theory and the current debate
about the way costs of health care are met now and into the future there are various options for
the direction of reform that may be useful to consider.
Hess‘ description of how science does and often does not happen is important. When considering
the denaturalization of the material world it is important for the reform orientated researcher to
utilise the way that this idea shows how the success of science can very much depend on the
language used to describe the field. This terminology of natural versus unnatural can be
recognised as a powerful way of legitimising the science that needs to be performed. That is,
especially in the health sciences, a study that may not be popular with the vested interests of
biomedical economic entities may need to be presented as a new and novel utilization of a
recently discovered tool to improved health outcomes, rather than an area of reforming science.
Universalisation of values, in this case the primacy of large clinical trials, is not difficult to
characterise as a reason for the narrowing of intellectual rigour and the advent of undone science.
The ability to agree or disagree to the logic of an argument is something that academic need to
defend throughout their debates. It should never be presented as a choice of being more scientific
or being more intellectual. Whether the critical analysis is coming from the interpretation of
experimentally applied epidemiological statistical tools or from the interpretation of
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hermeneutically identified themes of a single clinical encounter the intellectual and ethical
dilemma of a case can test our tools of language. The problem of undone science is a concept
that has been identified in a way that allows pressure to be applied to scientific agenda setting
that seeks to narrow focus due to vested interest rather than for the benefit of the quality of
knowledge and critically engaged discourse.
Expansion of the scale of science has left much of the power of priority setting in the search for
new therapies in the hands of private interests bound to shareholder value. Greater public
involvement will only be possible if the regulators adapt to this new set of circumstances in a
way that realises that private investors in bioscience do not automatically feel obliged to serve
two masters, that of a healthy return on capital and also that of the greater public good of science
serving to uncover new and relevant knowledge.
Differentiation of scientific institutions has been presented as an area of potential conflict by
Hess but this conflict will not always lead to a poor outcome for the common good. Science
would be served best by an adaptive approach to new knowledge by the institutions that are
attempting to use it to the benefit of the community. In the case of Anti-VEGF treatment
research it is clear that a new institution or a new approach by current regulatory institutions is
required to formulate the introduction of a more critically engaged approach to the status quo.
This will require the effective cooperation of state and federal health funding resources due to
the nature of the problem and the structure of the health system in Australia. With many billions
of dollars at stake one can only hope that the political will required should be forthcoming
eventually.
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