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Introduction 

On a six-hour airplane flight this past summer, I was seated next to a psychiatric physician 

who worked for the US government.  He told me about a medical research study he had helped 

supervise outside the United States.  In order to participate, the patients were required to meet a 

certain score requirement on a survey intended to prove that they adequately understood the 

study and could give informed consent.  However, the participants’ educational and cultural 

background influenced their understanding of the information provided, and program supervisors 

became concerned that patients were being turned away from receiving a beneficial treatment 

simply because they did not meet a foreign doctor’s arbitrary definition of understanding.  This 

concern led to a revision of how the survey results were used and interpreted, a decision this 

physician agreed with.  I do not have most of the details of this research study, but it raises an 

interesting question.  How should this type of criteria be decided, and who should decide it? 

The Nuremberg Code Directives for Human Experimentation state “The voluntary 

consent of the human subject is essential…The duty and responsibility for ascertaining the 

quality of consent rests upon each individual who initiates, directs, or engages in the 

experiment…a personal duty and responsibility that may not be delegated to another with 

impunity (Trials of War, 1949, p. 181).  The Nuremberg Code, widely regarded as a standard for 

medical ethics in human experimentation, was developed during the Nuremberg trials following 

WWII in response to the crimes against humanity perpetuated by Nazi scientists who tortured 

and killed the people they made unwilling subjects of their medical research.  How these 

directives have been carried out and enforced has always depended on political and cultural 

context.  The decisions in Nuremberg trials themselves, in which eight of twenty-three 

defendants were acquitted, were based almost entirely on the evaluations of British, French, and 

US medical investigators (Weindling, 2001). The acquittals, as Paul Weindling remarks, indicate 
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“how complex it was to discriminate between war crimes and politically sanctioned racial 

atrocities, on one hand, and legitimate scientific inquiry, on the other” (2001, p. 38).  These 

distinctions were ultimately made by experts and officials with their own national histories of 

“politically sanctioned racial atrocities.”  

The United States has an especially rocky history with medical research involving 

minority or otherwise marginalized social groups.  These social groups have generally been 

subject to one of two extremes: either complete exclusion from the data pools of research studies, 

or violent exploitation.  The former scenario implies research being done to benefit the majority 

or otherwise culturally dominant social group, with other social groups sidelined as negligible.  

The latter scenario–exploitation–has most often involved sacrificing the individuals in non-

dominant social groups for the benefit of the dominant social group.  In both cases, the research 

has been performed without regard for the interests of the neglected or exploited patient 

population.  High profile examples from relatively recent history include the infamous Tuskagee 

Syphilis study and the case of Henrietta Lacks, a black woman whose cervical cancer cells were 

harvested and cultured without her knowledge or consent (Tuskegee, 2022; Skloot, 2010).  For 

the men involved in the Tuskegee study as well as Henrietta Lacks, it was not only their position 

as a racial minority that was exploited, but also their socioeconomic status; they had few other 

options for medical care.  Both are part of a long history of events that have destroyed Black 

Americans’ trust in the medical community even as other aspects of medical research become 

more reliable and widely accepted. 

Many of these obscene violations of medical responsibility have not even been swept 

under the rug, they have been publicly defended as appropriate ethical decisions.  Following the 

Tuskagee study’s publication in 1972, an advisory panel concluded that while its long-term 
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continuation was unethical, “scientific justification” for the study “could not be ruled out” in the 

short-term (Butler, 1973).  Heavy bias and lack of protection from ethical policy and decision-

makers has further contributed to black communities' distrust of medical scientists, and has 

increased their reluctance to voluntarily participate in research, which unfortunately exacerbates 

their exclusion from sample populations, reinforcing the dominant social group as the primary 

target and beneficiary of medical research (Freimuth et al., 2001).  The exclusion of certain 

social groups from research population–as a result of both researcher neglect and justified 

individual reluctance–results in disparities such as inadequate study of how diseases present on 

darker skin, product design for safety or functionality based on average size and physicality of 

white men, and failure to account for genetic and lifestyle factors prevalent in certain populations 

(Ebede and Papier 2006; Villarosa, 2018). 

It is not only medical ignorance that affects the quality of information and care that 

researchers and physicians can provide; it is also socio-cultural ignorance that contributes to this 

inadequacy.  Without understanding certain perspectives of subject populations, researchers and 

physicians can not take into account how the information they provide will be understood and 

interpreted.  Other such examples are pointed out by Meador and Zazove (2005) in a journal 

article discussing aspects of Deaf culture that influence communication between medical 

providers and Deaf patients, such as how grammatical differences between English and ASL can 

affect how even written communication is interpreted, and how different etiquette values can 

lead to inefficient communication. 

Existing infrastructure for ensuring informed consent in experimental treatments does not 

address these factors that contribute to medical inequity, and in fact reinforces them in certain 

situations.  The existing systems of medical ethics–like much medical technology–are designed 
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for the Western colonial majority, and are too often inadequate when applied outside that 

demographic.  This bias affects the ability of these groups to benefit from experimental 

treatments, such as the treatments that will hopefully result from research on Cerebral Cavernous 

Malformations, the disease that my technical project is trying to model and better understand. 

Technical Topic 

Cerebral cavernous malformations (CCM) is a genetic vascular disease that results in 

leaky, malformed blood vessels (lesions) in the brain. These lesions are characterized by 

impaired blood-brain barrier function, which can lead to major neurological problems and 

cerebral hemorrhage (Awad and Polster, 2019).  There is no therapeutic treatment currently 

available; the only existing treatment is surgical removal of the lesions, an invasive procedure 

that does not prevent new lesions from forming as a result of the same genetic cause (Cerebral 

Cavernous Malformation, n.d.).  KRIT-1 (or CCM-1) is one of three genes responsible for the 

disease (Pagenstecher et al., 2009). 

While KRIT-1 has been confidently linked to CCM, its role in the cell signaling 

pathways that regulate endothelial behavior and morphology is not well understood. The 

established involvement of KRIT-1 in shear stress regulated signaling pathways and the 

localization of CCM lesions to mostly low shear stress (usually venous) blood vessels provokes 

the hypothesis that lesion formation may be a result of abnormal shear stress response of the 

endothelial layer (Li et al., 2019). 

The goal of this technical project is to design an in vitro design model to aid in studying 

the mechanism behind the formation of CCM lesions.  Current attempts at modeling the 

physiological conditions of CCM pathology omit characteristics such as blood vessel anatomy, 

vessel-specific levels of shear stress, and blood brain barrier permeability, or look at these 
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characteristics only in isolation (Macek Jilkova et al., 2014).  Targeted siRNA will be used to 

knock down KRIT-1 protein expression and mimic the loss-of-function mutation responsible for 

the disease (Li et al., 2020).  Exposing these cells to shear stress with a parallel-plate flow 

chamber will help establish the effects of the simulated KRIT-1 gene mutation on shear stress 

response and cell-cell junctions that, if compromised, could contribute to blood-brain barrier 

leakiness. A perfusable hydrogel model of the affected vasculature will be designed to 

incorporate the specific architecture of cerebral microvasculature and identify how the dimensional 

aspects of cerebral blood vessels play into lesion formation and characteristic leakiness. 

Several assays will then be used to investigate shear stress adaptation and endothelial barrier 

permeability within the physiological mimic conditions of the model.  Flourescent staining of 

cytoskeletal filaments will create a picture of the affected cells’ structural adaptation to fluid flow 

conditions, and staining for junctional proteins will provide a quantitative indicator of endothelial 

barrier effectiveness (Ranadewa et al. 2021).  Barrier effectiveness will also be measured by the 

amount of fluorescently-tagged dextran (a sugar molecule) able to penetrate the endothelial layer into 

the hydrogel (Choi et al., 2010). 

Understanding the abnormalities in endothelial barrier properties and shear stress adaptation 

as a result of KRIT-1 mutations will provide insight into the signaling pathways involved in CCM 

lesion formation. Mapping these signaling pathways is a step towards the development of non-

surgical treatments that target or compensate for faulty signaling pathways and treat CCM at its 

source. 

STS Topic 

When a new non-surgical, therapeutic treatment is eventually developed, it will require 

human trials, and will become an experimental treatment for people with genetic CCMs.  The design 

of the human trials will be subject to the infrastructure and standards around informed consent as 
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well as to the decisions of the researchers in charge of the trials.  Understanding bias and in the way 

that informed consent is acquired is essential to designing research studies so that they do not 

exacerbate existing medical inequities and to ensuring that access to experimental treatments is 

distributed fairly and in a way that prioritizes patient well-being. 

Bias and stereotyping, or the assumed correlation between a trait and an identity, is central to 

feminist STS theory and has implications in how research studies are typically designed.  Often 

stereotyping becomes a binary analysis: someone displays this characteristic and therefore is part of 

this identity group, or they do not display the characteristic and therefore are excluded from the 

group.  This binary analysis creates deeply ingrained social perceptions of links between trait and 

identity that are not inherently true (Suchman, 2007).  This type of analysis also easily applies as a 

description of the informed consent process: demonstrate this measure of understanding and you can 

provide informed consent, fail to demonstrate and you will be excluded from the research study.  

This distinction is important and not inherently problematic, because informed consent is absolutely 

necessary, and thus must be demonstrated in some way.  Therefore, critical examination of the 

processes for obtaining informed consent should be approached carefully, without disregarding the 

importance of somehow making a distinction.  However, the problem arises in how the deciding 

criterion might be selected, sometimes somewhat arbitrarily, by whoever is given that authority. 

Often the goal of scientific researchers is to be as objective as possible, but objectivity 

can be complicated to pin down when it involves social and cultural differences.  In describing 

her research project on perspectives of indigenous bioscientists, Sisseton Wahpeton Oyate 

professor and sociopolitical scholar Kim Tallbear writes, “For feminist epistemologists, more 

‘strongly objective’ inquiry does not only not require ‘point of viewlessness,’ (Harding, 1991 as 

cited in Tallbear, 2014) it actively incorporates knowledge from multiple locations” (TallBear, 

2014, p. 176).  Instead of striving for objectivity in the form of “point-of-viewlessness”--which 
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in practice is easily biased towards the point of view of the deciding actor–researchers should 

incorporate the perspectives of everyone they plan to involve in their research, and everyone 

their research is intended to serve.  Tallbear continues that “the views from such lives can 

produce empirically more accurate and theoretically richer explanations than conventional 

research that treats the views from some lives and not others as bias” (2014, p. 176).  

Conventional research methods treat the researcher as an objective authority, so that their 

viewpoint is sometimes the only one not treated as biased. 

Crucially, the onus of informed consent should be on researchers and physicians to 

provide information in a way that is designed for participants, instead of making it the 

responsibility of the participants to understand information not designed for their consumption 

and meet criteria that does not account for their individual backgrounds.  Incorporating diverse 

viewpoints into research design will also ensure that “a wider variety of people access a fairer 

share of the benefits of scientific knowledge production” instead of current research vaguely intended 

for “the good of all” that falls short of that goal and only benefits those whose viewpoints were 

involved in its design (TallBear 2014, p. 177). 

Research Question and Methods 

How is the predominant definition of informed consent in experimental treatment biased towards 

Western colonial cultural understandings, and how can the infrastructure around its 

implementation be designed in a way that mitigates bias that favors dominant social groups? 

I will try to answer this question using a feminist STS framework, in order to look at 

ideas of bias, objectivity, and stereotyping.  Most of my research will fall into two categories: 

patient perspectives and provider perspectives.  On the patient side, I will conduct a literature 

review of case studies, patient surveys, and published perspectives of diverse patient participants 

in medical research.  I will focus on both patient outcomes and patient experiences, the latter 



 

9 

 

involving aspects such as comfort, ease of communication, and provider clarity.  I will also 

incorporate statistical analyses of outcomes for minority patients compared to their systemically 

privileged counterparts. 

On the provider side, I will focus on the criteria involved in organizing experimental 

research, from the perspectives of those in charge of making both ethical and organizational 

decisions.  I will pay attention to specific efforts to include underrepresented patient populations, 

and make note of factors that may function as barriers to participation, intentionally or otherwise, 

particularly for cases in which accessibility was established as an issue.  Cases in which diversity 

and accessibility were successfully prioritized will also be taken into account. 

In analyzing research from the scientists’ perspective, I will also look into how cultural 

diversity among researchers influences scientific and ethical approaches.  For example, Kim 

Tallbear’s indigenous standpoint research, cited earlier, includes perspectives from several 

indigenous bioscientists who spoke about how their cultural values prompted experimental 

outlooks that differed from those of their peers (Tallbear, 2014). 

Finally, I work in a research laboratory associated with UVA Health, and I have 

connections to several researchers, some of whom do clinical work.  If they are willing to share 

some of their experiences, I will incorporate their thoughts on organizing clinical research, 

interacting with patients, and interacting with their clinical and academic peers. 

Conclusion 

When is it ethical to offer an experimental treatment in place of an established one?  One 

of the most important factors in answering this question is informed consent.  By nature of how 

legal and medical systems work, it usually comes down to someone–an individual or a group–to 

decide what information will be provided to participants, how that information will be 

communicated, and what criteria should be met to demonstrate sufficient understanding.  The 
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educational, cultural, and social backgrounds of potential research participants affect how they 

receive and interpret the information given.  A goal of objectivity often results in experimental 

design that is not actually objective, but biased towards the viewpoint of the designer, and in the 

modern United States, this viewpoint is most commonly a Western colonial one.  This bias 

affects the opportunity of some social groups to participate and benefit from research and 

experimental treatments.  Active efforts to account for diverse backgrounds and perspectives in 

the design of informed consent processes would help to close this gap and create a more 

equitable and ethical approach to experimental medicine. 
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