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Future Bodies in Vaccine Trial Science Practice 

Katriina Huttunen & Elina Oinas 

Abstract: This article will focus on temporality in how contemporary biomedical vaccine 

trial science imagines the human body and the immune system. It presents sociological 

interpretations on medical research from an ethnographic study where a pharmaceutical 

trial testing a diarrhea vaccine was followed for two years. The trial offers an opportunity 

to discuss various ways in which medical researchers view and enact their objects of re-

search, human corporeality and relationality with bacteria, both as lived everyday experi-

ence during trials – in this case in Western Africa and Northern Europe - and during the 

processes of designing, carrying out and explaining the trials to diverse audiences. We sug-

gest that the focus on time and futurity in a trial brings to the fore different conceptuali-

zations of the human body. This has to do with indeterminacy in knowing the body as an 

object in the immediate present. We will argue that open-ended orientations into futurity 

enables the vaccine trial to hold together its diverse ontological and epistemic assumptions 

about the body.  

Introduction 

This article will discuss how the human body, the immune system, and 
the contours of the body, are imagined and enacted in a contemporary 
biomedical vaccine trial. It presents results from a three-year qualitative 
study in which we, a group of four social scientists1, followed a pharma-
ceutical trial testing a diarrhea vaccine in a coastal village in Benin, West-
ern Africa. We will here discuss the various ways in which we interpret 
the researchers and doctors to view and enact the objects of their re-
search, human corporeality, and the immune system in particular. The 
body here refers to both lived everyday experiences during the project in 
Western Africa and Northern Europe, and the bodies emerging in the de-
sign, conduct and communication of science to diverse audiences. Draw-
ing on feminist science and technology studies, we make no steep separa-
tion between ‘scientific knowledge’ and everyday experience: both de-
sign, implementation, and a researcher’s expressions of their own bodily 
experiences and decisions, inform the ways in which ideas about the body 
are imagined and enacted in medical trials.  

While ideas about the body in medicine have been widely discussed fol-
lowing the publication of Michel Foucault’s The Birth of the Clinic (1963), 
– if not since Aristoteles’ analysis of Hippocratic medicine – the theme of
temporality has been less central. Foucault, for example, addressed
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temporality in terms of “eras”, but not experience or orientation within 
an era. We ask, can orientation in past, present, or future be identified in 
how medicine, and medical research, sees corporeality? What do such ori-
entations do? For example, does a specific fictioning (Gunkel, Hameed and 
O’Sullivan 2017, 13) of the human corporeality involve a future oriented 
open-endedness, or is time stopped in the now of a specific “agential cut” 
(Barad 2007, 176), that is, a measurement? This article is situated in the 
tradition of feminist science and technology studies that refuses “the di-
vision of labor between science ‘doing’ nature and humanities ‘doing’ cul-
ture” (Åsberg 2021, 858), and it focuses specifically on temporality.  

In this paper we suggest that a focus on time orientations and futurity 
is helpful when thinking about ambivalences in the conceptualizations of 
the human body, especially regarding the current interest in human-mi-
crobial entanglements (see Helmreich 2009, Hird 2009, Hinchcliff 2016, 
Roy 2018, Kirksey 2019, Lorimer 2020, Brives, Sariola & Rest 2021). Fu-
turity here has to do with ontological indeterminacy (Barad 2007, 2003; 
Irni 2013) and knowing the body as an object, now and beyond. We will 
argue that orientation towards “the condition of an open future”, (Barad 
2003, 826) enables the biomedical trial to hold together its diverse onto-
logical and epistemic notions of the body.  

With this investigation on futurity in the now, we wish to join the social 
science discussion that argues that there is not one body in biomedicine, 
but vast differences in practice and theory depending on the field of spe-
cialization, the level of expertise, whether we study theory or practice, 
and where and when (Berg and Mol 1998, Mol 2002, Oinas 2019). The 
generalized notion of “Western medicine” is a bundle of diversities within 
what is too easily regarded as a homogeneous entity. It is therefore im-
portant to chart in detail the different ways the body is imagined and done 
in specific fields and practices of medicine. Annamarie Mol’s important 
Body Multiple (2002, 152) suggests a shift from studying how sciences 
represent to asking how they intervene and enact their objects. In this 
paper we are interested in both, imagery and enactments, and consider 
them as closely intertwined. Biomedicine is one of the most influential 
discourses against which lay people build their own ideas of what a body 
is, and how it should be lived (e.g. Haraway 1991, 203-204). Biomedicine 
has authority and legitimacy to act upon the individual and population 
body (Riska 2010).  

In The Woman in the Body, Emily Martin (1987) asked how culture in-
fluences contemporary biomedicine, and vice versa, and finds that the au-
thority of biomedicine is closely linked to gender and, importantly, class. 
Further, she shows how the metaphors biomedical textbooks use are 
heavily inspired by their period and societal context. For example, in the 
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United States, images of capitalist industrial production were used to il-
lustrate bodily processes in the post-World War II era (Martin 1987, 38), 
and images of the cold war crept into depictions of immunity in the 1980s 
(Martin 1990). Donna Haraway similarly detects cold war imagery in her 
1990s work, but, interestingly, finds the ecological “holobiont” an apt 
metaphor for contemporary embodied entanglements (Haraway 1991, 
205; 2016). Today, such questions are posed less in the form of influence 
from “culture” to “science” – suggesting unhelpful causality (Bennett 
2004, 63) – but we still need to inquire how ideas and practices, whether 
lay or expert, lived or scholarly, shape one another and are intertwined 
and enacted in diverse ways (Mol 2002).  

In debating whether to regard the body as performative (Butler 1993, 
4), enacted (Mol 2003; Mol in Martin et al. 2018, 297), or as a “material-
semiotic generative node” (Haraway 1991, 208), or a “holobiont” (Hara-
way 2016), further specification is required: we need to ask not only how, 
but also where and when, and with which temporal orientation, the body 
materializes (Butler 1993, 34; Ahmed 2004, 29). In this study, temporal 
orientations are detected in ethnographic moments. An instance of tem-
poral orientation where the body is imagined in specific ways would be, 
for example, when the laboratorians with their equipment decide that 
they have found an e-coli growth on a stool droplet grown overnight in a 
petri dish, and therefore cultivate it further and send it with its control 
samples for further analysis. As social scientists, however, we would also 
view the choosing and eating of a certain meal during a day in the labor-
atory as a meaningful ethnographic moment where the contours of the 
body are negotiated. We will here focus on moments when real, lived ex-
periences of the body, and discourses around it, refer to wildly different 
enactments of the body. They are, we claim, all real (cf. Barad 2007). Our 
observations include situations in the laboratory when the staff prepare 
stool samples and discuss lunch plans, all the while considering one col-
league’s worsening nausea.  

In this article we wish to stay a while with observations that in our data 
first seemed like irritating inconsistencies: how can the contours of the 
body be so clear in one version of the body, and all gone in the next mo-
ment? As social scientists we struggled to notice the many ways in which 
knowledge in practice is not stabilized. The main argument of this paper 
is that the imagined and enacted bodies in vaccine trial science are never 
stable, but their effortless co-existence is held together by knowing the 
body as indeterminate and future oriented. Through diverse practices 
and daily incidences, the body is diffracted to many potential possibilities 
– it multiplies, and it is different things in different moments. We will 
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conclude that what holds these enactments together is futurity and a tem-
porary investment in a selected method of investigation.  

The enactments we found in our study are the following: the numerical 
body is imagined as numbers, produced through counting, computing, 
and estimating of the trial data, but also through everyday craft and tink-
ering, as we show here. The holobiont body is the imagined body of vac-
cine induced immune response where the contours of an entity no longer 
are definite, but a self is dispersed to an entangled co-existence with other 
“critters” like bacteria (Haraway 2016) - even if inactivated. Yet, we also 
found the individual entity-body, the borders of which must be carefully 
guarded. Further the contingent, vulnerable individuality of the body 
needs to be noted.  

Furthermore, temporality also figures here in the way in which this 
study made us more aware of how different ideas about the body are usu-
ally historicized in social science practice within a certain period, reflect-
ing a linear understanding of time in mainstream social sciences.  In our 
examples, different ’agential cuts’ (Barad 2007) lead to diverse diffrac-
tions in the now, presenting seemingly paradoxical accounts of the body. 
In the data, temporality is not always explicitly discussed, but we argue in 
the upcoming analysis that the differences are held together by both, 
openness, or indeterminacy, which we read as a future orientation, and 
by the inevitable ‘haunting’ of the past (Ahmed 2004, Barad 2007). Pre-
cisely in its openness, this future orientation is significantly different from 
narratives of inevitable progression and improvement, and it also resists 
the idea of clear ‘turns’, or linear shifts in how the body is understood in 
medicine.  

The future orientation that we found in the data is based on ideas of 
linear progression aided by science and technological improvement – 
techno-optimism of a kind. On its webpages, the biotechnology company 
articulates commitment to giving a better and longer life for people all 
around the world, and biomedical innovations such as vaccines are sug-
gested as a means to achieve the promise. While vaccines have become 
generally accepted as one of the greatest health innovations in history 
(e.g. Blume 2005), the problems that follow the material twining in capi-
talist logics of profit-seeking has gained broader attention especially dur-
ing the COVID-19 pandemic and the early critique of the global injustice 
in access to vaccines (Sariola 2021). In this vaccine trial case, a biomedical 
innovation, capital accumulation, and ‘health for all’ - be it children in low- 
and middle-income countries, tourists or militaries – form a seemingly 
inevitable entanglement. We suggest that while this kind of capitalist 
techno-optimistic health futurity is perhaps the most visible temporality 
(and has resemblance with what has been termed the coloniality of 
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innovation economy; Tarvainen 2022, Maury 2023), it is not the only or a 
totalizing one. A focus on the body has helped us to notice how different 
kinds of futurities and temporalities emerge through different forms and 
ideas of embodiment. Therefore, in addition to the above discussed theo-
rizations of the body, our analysis is inspired by queer theorizations of 
temporality (Muñoz 2009, Freeman 2007, see also Oikkonen 2021). 
While critical analysis of destructive capitalist modes of production and 
accumulation, and homogenizing medicine are needed, this approach al-
lows to pay attention to different, and potentially more hopeful futurities 
also within Western medicine and its commercialized applications.  

Data and method 

The data presented here are snippets of encounters during a phase-2b 
vaccine trial that was conducted from 2017 to 2019. This trial, like all tri-
als, was both standardized and unique. It tested an oral vaccine intended 
to prevent both travelers’ diarrhea in (probably mainly high-income) 
tourists as well as in military forces, and infant diarrhea in so-called low- 
and middle-income countries. The vaccine consists of inactivated bacteria 
and an adjuvant that increases the immune response. The phase 2b trial 
is only a small part of the entire process in vaccine development, and here 
mainly the safety and immune response were examined, while also ten-
tative information about the efficacy was gained. An additional benefit for 
the scientists was the opportunity to generate data that will improve the 
understanding of how human bodies deal with bacteria, for example data 
about anti-microbial resistance. The long-term goal of developing a vac-
cine for children in low- and middle-income countries was also high-
lighted when communicating with participants and popular media 
(Huttunen & Oinas 2023).  

The trial population consisted of almost 800 adults from Finland who 
were required to travel to Benin. In batches of 7-35 tourists at a time, they 
spent two weeks in the here anonymized Beninese coastal village [1], giv-
ing blood and stool samples before, during and after the trip, and record-
ing their health and bodily activity in a daily chart. A small research center 
with some laboratory equipment worked on-site with stool samples of 
the tourists over the course of nearly 21 months. We, the social scientists, 
followed the science-in-the-making by spending time observing, inter-
viewing, and filling out questionnaires with the tourists, scientists, labor-
atory staff, tour guides, hotel staff, and villagers, in chunks of varying time 
periods throughout the duration of the trial. Altogether, we spent 8 
months at the trial site in Benin. In addition, interviews, phone 
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discussions and lunches where the trial, and other aspects of the doctor-
scientists´ work were discussed, took place in Finland, even after the em-
pirical phase had ended.  

A few limitations need to be mentioned: by the time we began our data 
collection, the trial protocol was already designed. Furthermore, we were 
allowed to observe neither the phases following the sample collection, 
when stool sample results were processed into data, nor the phase when 
the data that had been generated was processed, organized, interpreted, 
and finally presented to wider audiences and funders as a part of the evi-
dence base for a marketing authorization application of the product. We 
believe, however, that the lengthy period of observation allowed us to 
sketch some of the contours of the body multiple and indeterminate in 
the everyday practice of data collection during a randomized controlled 
trial (RCT). 

This paper focuses on the encounters and conversations with the med-
ical team during these years, rather than the tourist-participants who will 
appear in other publications (e.g., Huttunen et al 2021; Huttunen 2023). 
The approach of the sociological study is ethnographic. All names are 
pseudonymized. The entire data set comprises more than 500 pages of 
field notes of the months of participant observation in Benin and back 
home, 195 qualitative interviews with staff, people living in the village, 
and tourist-participants, and with the latter, a two-part survey with 542 
and 493 replies. We have documented both information lectures and 
passing chatter in meetings, buses, toilet queues and restaurants, and 
conducted lengthy and focused interviews. Often the beachside conversa-
tions proved to be as informative as the well-rehearsed lectures with the 
tourists and media. Here only a few of the jumpy conversations with ex-
perts and staff members in the laboratory and the pharmaceutical com-
pany meetings will be highlighted. 

The researchers were extremely mindful of research ethics in general, 
and they facilitated and supported the sociological study. They were both 
informed about, and willing to be, characters in our study.  However, eth-
ical issues like informed consent are complicated by medical scholars not 
being trained in sociological qualitative methods. The onto-epistemic di-
vide in what is regarded good scholarship in our traditions inevitably cre-
ates miscomprehension. For example, some of the scientists stated that 
ethnographic observations and interpretations cannot qualify as scien-
tific data. Thus, while it was extremely helpful to have serious conversa-
tions and to co-edit manuscripts to avoid obvious mistakes, and holding 
respectful curiosity as our key guide, the goal in our feminist science and 
technology studies project  is not consensus or agreement. Ethical pro-
cesses were extremely important to all of us, but full mutual 
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understanding between us and the scientists turned out not to be possi-
ble, and the interpretations here are ours.  

While nothing that is traditionally regarded as intimately personal is 
highlighted here, it is obvious to anyone who knows enthusiastic scien-
tists that work is intimately personal. The moments we will discuss, thus, 
are examples where the varying aspects of engagement with knowing the 
body became apparent for us – for the scientists some of these incidents 
are irrelevant, as they regard the parameters of the protocol as a definite 
dividing line for what is “data”. The analytical method here focuses on 
moments that we felt were rather typical and re-occurring during the 
data collection. We reflect on our own multiple interpretations and focus 
mainly on indeterminacy, paradoxes, discontinuities and breaks in logic, 
to valorise the differences. 

Analysis 

The body in numbers: achievement through a protocol and 
networked, creative craft 

The most dominant enactment of the body in any vaccine trial is the way 
the trial deconstructs the body into numerical data and then re-assembles 
it to derive a statistical average that can prove the efficacy of the vaccine. 
The standardized procedure is extremely complex and involves the or-
chestrated labour of hundreds of people (Merz 2021). This trial is no dif-
ferent, but the extent of the effort, and especially the creativity and craft 
it required from all, remained an aspect that seemed to surprise everyone. 
The body depicted in reliable numbers is the recognised, “self-evident” 
outcome of the trial, and a massively laborious accomplishment. 
For us, the first field work encounters were meetings in Finland before 
the trial started, often with the pharmaceutical company leaders who flew 
in for quick daytrips or were met on-line. The tone in these business 
meetings was always busy, serious, organised, but also excited and only 
slightly worried – will there be enough volunteers who sign up for the 
trip? Will the lab building be ready in time? Will buses and petri dishes 
pass customs? The amount of details that needed to be taken care of was 
dazzling, from hotel billing and logistics to concerns over US investors 
and collaborators. The massive effort of the double-blind randomised 
controlled trial with a recruitment goal of 800 participants, generating 
tens of thousands of stool and blood samples that are then flown across 
continents, is an assemblage (Latour 2005) par excellence, with 
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entanglements, diffractions, and unexpected risks that are hard to foresee 
and anticipate.  

Randomised clinical trial methodology is seen to be the epitome of 20th 
century biomedicine in its search for universalizable reliability. Towards 
the end of the 19th century a need to develop methodologies that would 
prove the efficacy and safety of pharmaceuticals emerged in the face of 
the massive popularity of bogus treatments and mushrooming produc-
tion of small-scale potions, lotions, and pills in the context of growing 
markets within a modernizing US (Sariola & Simpson 2019). The first 
published randomized controlled trial (RCT), in which participants were 
randomly divided into two (or more) groups each of which would receive 
different treatments, took place in the post-world-war II UK, even though 
the method had been shaping for longer. (Meldrum 2000; Bhatt 2010). 
This method was devised as a means to avoid bias and disproportional 
accumulation of particular background variables; randomization ad-
dressed the question of human differences (Epstein 2007, 48-50). The ex-
ploitative colonial pasts and enduring racializing presents of clinical trials 
(Crane 2013; Fisher 2020) cannot be dismissed when thinking about how 
the historical development of the methodology might inform current en-
actments of the body. Double-blind RCTs have since become regarded as 
the gold standard of pharmaceutical science, but they have also been 
highly contested (Wahlberg & McGoey 2007, Cartwright 2007, Will 2016; 
Rosemann 2019). The method is viewed as costly, slow and sometimes 
unconvincing, yet inevitable until a better method for efficacy and bioeth-
ics can be agreed upon (Petryna 2009; 2010, 59, Devanesan 2020). Social 
scientists studying RCTs from different perspectives conclude that an-
swers to the questions of ‘Does a drug work?’ and ‘Is it safe?’ are highly 
complex and rarely definitive (Wahlberg & McGoye 2007; Moreira and 
Will 2016). RCTs are seen to generate sufficiently reliable knowledge 
about the body, treatment and disease under specific conditions that 
must be communicated clearly and transparently (Devanesan 2020). 

In social science parlance in the practice of the trial the numbers and 
probabilities are constituted by thousands of entanglements where indi-
vidual bodies are deconstructed. The trial attempts to position them spe-
cifically and transparently, yet inevitably, as living beings, they are ulti-
mately uncontrollable. The body in numbers is thus a non-specific body. 
Furthermore, the individual body that participates in a trial is both the 
lived body of the individual in the trial site, and a constantly transforming 
one, a body that was entangled in an environment in the restaurants, 
bathrooms and aircrafts brought into the picture by trial participation. 
The pathways that make up these entanglements are known to an extent, 
and the task of the trial staff is to try to chart them in a way that makes 
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the trial procedure reliable according to the standards set by medical and 
pharmaceutical sciences, industries, and regulators. The staff also advised 
participants on how to protect their health, first as pre-travel advise and 
later as guidance in the 3-hour welcome session. 

Our ethnography, regarding the details in the design of this RCT thus 
started far too late as the important, laborious negotiation around the 
protocol details would have been fascinating to observe. The simultane-
ously serious, excited, and optimistic spirit of the stage when we came on 
board is captured in one of the many early-summer meetings in Finland 
a month before the first trial participants were scheduled to depart. This 
meeting was focused on good clinical practice (GCP) and led by a consult-
ant from the company that is recruited as the required external monitor-
ing support. Monitoring assists the trial on a practical level to ensure com-
pliance with the criteria established by the national pharmaceutical re-
search regulator. It is her responsibility to check that every practical de-
tail meets the protocol criteria. In the white, ultra-neutral meeting room 
of a private clinic sat the PI of the project, the monitor mentioned above, 
a cheerful and lively persons contradicting the formal seriousness with 
her energy the two trial coordinators who were stationed in Finland dur-
ing the entire process; the laboratory staff; and the nurses who were re-
cruited to meet the participants before the trip, inform them about the 
study, administer the vaccine, and collect the first stool samples.  

Thus, most of the staff present were non-scientists, and were not to 
travel to Benin. Much of the actual labour of collecting samples before and 
after the trip was conducted by a diverse set of professionals in Finland. 
The meetings in the first months made it clear that while the trial was 
seen to happen in Benin, a lot went on in networks of craft internationally 
(Meskus 2018). The meeting tried to unveil, foresee and control, the many 
potential problems were to be anticipated and avoided in the multiplicity 
of entanglements of a trial.  

The meeting with the monitor made clear that even as a trial follows a 
script and a guideline, it is always unique on the practical level. Even 
when everything goes well, actions related to details are constantly im-
provised and mini-crises creatively avoided. Sometimes events could not 
be foreseen, like when a connecting flight was cancelled, but the team 
found solutions to stick to the timing in the protocol. The daily work of 
the biomedical laboratory scientists (BLS) and the research nurses, too, 
involved innovative and creative orchestration. For example, the “mix-
ers”, the technicians who prepare the vaccine and placebo cups, proudly 
told the monitor that they noticed that any lab staff member who is an 
outsider to the trial might, in theory, guess who will receive a placebo by 
the absence of a walk to a fridge where the mix of the actual vaccine 
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compound was stored. Thus, they invented a routine of slamming the 
fridge door whether or not they had needed to open it, in order to confuse 
a potentially curious co-worker. This shows not only the commitment of 
the staff on all levels, but also the trial as a craft conducted by innovative 
human individuals. The mixers were cheered for their resourceful idea-
tion. 

Especially in the beginning of this exceptionally demanding trial, crea-
tive daily human activity was at the centre. While pharmaceutical re-
search has a strict hierarchy, and the PI is responsible, appreciation of the 
skills and commitment of all staff is crucial for the trial to meet the regu-
lators’ demands. This was also apparent in the information sessions for 
the tourists. The participants’ role in the success of the trial was under-
lined not least by explaining the logic of the vaccine to them in lay terms, 
with care. 

An example of social creativity from the later data gathered in Benin is 
from the first information session for newly arrived participants. The 
team had come up with an efficient way to inform participants about how 
to identify the fluidity of a proper diarrhea sample to be recorded in 
health cards: “if it is loose enough to be drunk as if a milkshake with a 
straw, it qualifies as the right diarrhea”. The milkshake metaphor elicited 
many a laugh and easily stayed in mind. This helped the participants to 
tick the right boxes. The identification of right type of stool was otherwise 
not easy, especially when ill yet trying to fill in a card with many details. 
The milkshake reference became a permanent way to instruct the partic-
ipants throughout the study.  

This everyday creativity, passion and reliability across roles and aca-
demic hierarchies was also shown during the monitor meeting in the ap-
pearance of the BLS who was about to open the trial laboratory in Ville. 
The responsible BLS, who was thoroughly trained and experienced in 
clinical microbiology and stool analysis, yet with no education or prior 
experience in the conduct of an entire medical research project herself, 
stayed in the village for the duration of the trial, and from the outset she 
laughingly presented herself as the Queen of Shit. She would oversee and 
steer a lot of the daily conduct in the Ville laboratory. The BLS labour was 
crucial for the trial, and for the process of achieving the reliable numerical 
body. 

The everyday craft of the trial exhibited a sincere commitment to the 
end goal of reliable evidence about the safety and efficacy of the vaccine. 
Sociologically it is interesting, even if unsurprising, that scientific validity 
and reliability really appeared to be a matter of mundane, daily social con-
duct. Whereas for RCT scientists protocol violation is a clear matter of re-
porting, for social scientists adherence to methodological guidelines 
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always include innovation. In practice this was laborious, both in Finland, 
where each participant visited the clinic three times, but even more so 
during the two-week holiday: two formal information sessions, two one-
on-one consultations with each participant, and the checking of the par-
ticipants’ completed health cards in which they reported bodily functions 
in detail, from headaches to meals and bowel activity. This meant, at 
times, phone calls to drunk or sick tourists whose cards were missing or 
messy and taking the extra trouble to collect the required information 
and samples from participants. Most tourists were compliant and eager, 
but on every trip, there were individuals the coordinators needed to 
babysit, or support through hardships. The hardships were numerous, as 
half of the participants got ill with diarrhoea, even if often mildly so, but 
other illnesses also occurred.  

We witnessed numerous serious and humorous conversations about 
potential problems. Avoiding errors regarding trial was at the centre of 
the work of the staff and came right after the goal of keeping everyone 
alive, as one staff jokingly put it in the information session upon arrival. 
It was possible to achieve a clean record. The constant human tinkering 
in the troublesome situations was intended not to obscure errors, but to 
maintain the methodological reliability of the study.   What is sociologi-
cally interesting is that while the body in numbers demands a huge 
amount of everyday craft and faith in its relevance, the science does not 
exclude other ways of imagining the body too. The execution of a method 
in a particular situation is needed to momentarily stabilize knowledge for 
specific uses. The trial result too, then, is an “agential cut” (Barad 2007, 
Irni 2013) needed for the pharmaceutical development, and it does create 
reliable outcomes for such needs. 

While science as craft is a claim with long history (Meskus 2018) for us 
as social scientists the universality-particularity indeterminacy in bio-
medical views on the onto-epistemology of the body is harder to grasp. In 
this trial the environmental aspect of human health was acknowledged. 
The adult population the vaccine was tested on is from a (rather hygiene-
obsessed) country in Northern Europe, Finland. The participants were re-
quired to be still “naive” to a tropical microbiome and to medical inter-
ventions too similar to this vaccine. Other differences such as gender and 
age appeared as variables where diversity was desired.  

The results are derived from thousands of samples that were compared 
to information collected in health cards indicating average exposure and 
symptoms, and later, after careful coding and de-coding, to whether a pla-
cebo or vaccine was taken. According to Stephen Epstein (2007) the RCT 
holds a promise that a universalized mass body can prove efficacy, thus 
in practice, the RCT must also constantly observe population 
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characteristics and monitor diversity and population bias. The trial we 
studied tried to find a reliable age distribution among adults, and the vac-
cine will be separately tested on children in chosen African countries, 
thus assuming that there is no one universal human anatomy that is not 
shaped by its environment and age. This is nothing new or surprising in 
clinical science, yet questions regarding to whom results are considered 
to be generalizable, and on what basis, are still important. The category 
of ‘traveler’ is a rather vague one, and so is that of ‘Western traveler’, 
which was sometimes used to refer to the beneficiaries of the potential 
vaccine. The question is especially intriguing in this case, as the Finnish 
population of has been branded as genetically homogeneous and unique, 
and the marketing of national health data for research is seen to require 
careful balancing between this uniqueness and international relevance, 
as Aaro Tupasela has suggested (Tupasela 2021; for other contexts see 
also Crane 2010; Merz 2021).  

As the purpose of this trial phase is not yet to produce final generaliza-
ble knowledge about the efficacy of the vaccine, the potential ‘uniqueness’ 
of the national body is only a temporary question and does not pose a 
problem for the reliability of the trial. This, however, allows us to ask 
what kind of assumptions about sameness and difference are at work 
even if the study recognizes the significance of environment for human 
immune system. As is typical in clinical trials, the availability and conven-
ience of research subjects may be a key factor for determining on whom 
a particular vaccine or medicine will be tested (e.g. Epstein 2007; Petryna 
2009).  

Our findings question the enduring observation that medicine operates 
with sameness (Epstein 2007; Merz 2021), imagining one universal body, 
where any differentiation around social life is rendered irrelevant – geo-
graphical space, environment, gender, and even age is often seen to have 
no place in the biomedical anatomical ideal. For example, Margaret Lock 
and Vinh-Kim Nguyen argue that the dominant orientation in biomedi-
cine is that the human body, despite its outward differences, is essentially 
the same everywhere (Lock & Nguyen 2010, 1). Yet the practice of phas-
ing trials, the challenging work of sustaining a diverse trial population in 
terms of age and having the (microbial) environment as a starting point, 
indicates appreciation of diversity if not intersectionality. Overall, the 
large population required for the RCT produces a universal body through 
computation, meaning it does take sameness as its end point: the aim of 
the method is to make sure that differences that do not matter do not get 
on the way (Epstein 2007). This sameness is, however, highly differenti-
ated in the lived body by its context and individuality. The trial assumes 
variety in how each individual body works, but the number of 
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participants generalizes individuality to a probability of the vaccine 
working well enough for certain kinds of people. The body can be gener-
ated into universality by counting until difference can be overlooked, but 
it does not make individuality disappear epistemologically. 

The ecological, symbiotic holobiont alongside human excep-
tionalism 

In the next scene a sociologist and a scientist sit comfortably in the hotel 
lounge chairs in Benin, sipping pre-dinner drinks after a long day of work 
at the trial laboratory. The scientist, never too tired, explains vividly how 
the vaccine works in an individual body. The story is not about the body 
of large numbers of the trial population, but a body emerging in an intri-
cate interplay of entangled elements. The depiction reminds us of Donna 
Haraway’s holobiont (Haraway 2016). Approached from the perspective 
of the holobiont, the human body is a seamless participant in the ecosys-
tem where bacterial and genomic flows are inevitable and hard to control 
by a human. We read the description to suggest that this vaccine does not 
fight the bacteria but teaches the body to live with them – through an ex-
posure to a modified version of the ETEC bacteria. The body learns to in-
teract with ETEC in the next encounter in such a way that no harm occurs 
to the body. The vaccine imitates a mild exposure that helps the body to 
cope better in the abundance of gut-level entanglements found in tropical 
conditions. One significant element is that this vaccine is administered as 
an oral liquid, and therefore, the mucosal immune system has a key role 
in the immune reaction. When ingested, the gut processes the confronta-
tion in a similar way to how it would interact with actual bacteria, but in 
a safer way for the human. The dynamic learning process within the gut 
was the key issue.  

One important interpretation in social scientific terms is that a less cau-
tious, more ecologically dynamic holobiont life is possible with such vac-
cines, compared to an every-day where one constantly “micro-protects” 
against invasive, harmful microbes (Huttunen et al 2021). Another one is 
that the holobiont body is constantly evolving in its environment. It is not 
stable but a vital, embedded organism within a larger whole. Importantly, 
the vaccine is a human-made element, or technology, introduced into the 
ecology of the gut, and thereby challenges the stark divide drawn be-
tween nature and culture/technology. The distinctive human-cen-
teredness is in question here, and a holobiont-cyborg mode of existence 
prevails (Haraway 1985; 2016). A natural, dynamic bodily learning pro-
cess is not in opposition to biomedical technologies.   
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The renowned biologist Lynn Margulis, who introduced the concept of 
the holobiont in 1991, underlined the importance of multi-species symbi-
osis for mutual and collective development. Following Margulis, embry-
ologist Scott F Gilbert (2020) suggests that there is a paradigmatic shift 
from 20th century biology focusing on entities, competition, and stability 
towards the holobiont view of living-with in unstable but necessary en-
tanglements. The gut is the metaphor and lived reality for human entan-
glement with an abundance of “critters” (Haraway 2016, 1) we would not 
survive without (Wilson 2015). The entanglements undo our contours. 
Corporeal material relationality is temporal, and the embodied (dis)en-
tanglements “queer time” by undoing normative temporal forms such as 
heterosexual reproduction, suggests McCormack (2021; see also Edel-
man 2004, Muñoz 2009, Freeman 2007, Shildrick, 2019).  

We suggest that the vaccine logic in itself queers what Oikkonen (2021, 
22) names “culturally prominent ideas of immunity” that “mobilize nor-
mative assumptions of bodily boundaries and encounters between bod-
ies”, complicating mainstream ideas about biomedicine as a coherent 
whole (Dolezal et al. 2021). The ecological-technological holobiont logic 
of the vaccine also challenges the suggestion that individual immunity au-
tomatically “resonates closely with the imaginaries of eugenics and racial 
hygiene” (Oikkonen 2021, 34), as Oikkonen recently maintained in her 
study on “post-pandemic futures”.  Based on our study on this trial, we 
argue that to condemn the affective appeal of immunity as inherently neg-
ative overlooks the possibility that immunity can mean a desire to live 
with. The immune response means that an organism like bacteria or virus 
is incapacitated and destroyed in the gut, but does not need to be elimi-
nated in the immediate environment: co-existence is made possible. 
The gut is here a vital organ that constantly learns and changes according 
to its environment: its capacity to adjust, even if temporarily, to new in-
fluences is the key to the vaccine – as for vaccines in general. This vaccine 
is based on inactivated bacteria that train the body to live with them in 
the environment, in very similar (but less painful and dangerous) ways to 
how the body learns when living through an illness. The grown-up trial 
participants are seen to be like enormous, healthy but vulnerable babies 
when exposed to tropical microbiota. The vaccine alleviates the pain and 
danger of that encounter by prompting the body to do what healthy bod-
ies do: they learn and become skilled in co-existence and mutual attune-
ment as the immune response is activated (Frost in Tamari 2021, 91; 
Frost 2020).  

In this view, the immune response is not regarded as a form of war, in 
which the body that encounters ‘foreign’ antigens, mobilizes an array of 
biochemical agents to “eliminate the putative threat of otherness” 
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(Shildrick 2019, 15). Here, rather, immune response is understood as a 
pre-requisite of co-existence. The idea of such co-existence and acquired 
immunity generated with a vaccine as “natural” is especially interesting 
in the light of research on vaccine denialism and hesitancy; one reason to 
abandon vaccines is said to be a preference for a natural, and therefore 
assumedly healthier immunity and immune system, developed through 
encounters with actual pathogens (Nurmi 2021). The notion of natural-
ness is in question; similarly to what Helosvuori (2021) suggests in her 
research on infertility treatments, technology – here, the vaccine – con-
nects immunity to specific forms of naturalness rather than prevents nat-
ural bodily processes. The holobiontic views of the vaccine and the im-
mune system complicate the boundaries of what is seen as ‘natural’ or 
‘unnatural’ and suggest new forms of ‘naturalness’ to emerge. 

Yet, the scientists also expressed views that go against holobiontic con-
tourlessness. However ecological their approach may be towards the gut, 
a holobiont view of co-existence was often confronted with a human-cen-
tered view and a need to maintain some boundaries. Human medicine 
harbors a commitment to human exceptionalism and human – -non-hu-
man boundary work. The entity that medicine is designed to care for is 
the human, one of the doctors said when we discussed multi-disciplinary 
collaborations. In a conversation about the One Health paradigm which 
recognizes the intertwinement of the health of humans with that of other 
animals and the environment, one staff member stated that medicine is 
per definition human-centered, and this is not an ethical dilemma for 
them, despite many being devoted animal-lovers. In this way the body is 
not imagined as fully immersed in an ecosystem characterized by total 
fluidity; rather there is species-specificity, some individuality and entity 
borders (cf. Pradeu 2019, Gilbert et al 2012).  

When discussing pathogenicity, the scientists often underscored that 
bacterial encounters are not to be feared as such. A healthy body needs 
microbes, and copes with some pathogens in reasonable amounts. This 
came up for example when discussing the assumption that the trial could 
put the participants’ health at risk, but also when observing staff mem-
bers’ personal eating behaviors, which varied a lot. Many a chat had an 
element of minor “war and border controlling” (see Huttunen et al 2021), 
recalling the metaphor of the human body as a well-functioning state 
where some level of border control is assumed to be a necessity (Martin 
1990; Haraway 1991). Every bite could be a moment of consideration and 
discussion, perhaps due to the trial topic’s presence, but also because of 
the foreign food environment. For example, at a buffet table when she 
considered a leaf of lettuce, one staff member explained that what matters 
is the amount of bacteria and rejected the salad this time. Another staff 
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member underscored the importance of pre-exposure health status and 
prior immunity.  

Here co-existence with bacteria is not a life in “natural” harmony (Hal-
berstam 2020, 7), but one seeks to find a relaxed balance between a good 
life with friendly bacteria, and an awareness of a potentially vulnerable 
individual body in sometimes a potentially hostile situation where one 
does not wish to be surprised by a crowd of nasty critters. Later, in her 
comments for this article, a scientist described her view followingly: “Bac-
teria are mostly friendly and I make very little effort to avoid them, less 
than many others. So for me life is not at all fight against bacteria. Then 
there are those often causing health problems. It is like ice in a lake: great 
to ski and skate, but stupid to go there when the ice may be too thin to 
allow you to enjoy it. So no constant struggle but caution when you know 
that there may be bad consequences”. 

As in the salad situation, there are many private meal situations where 
caution rather than a willing ecological merging of oneself to the local nat-
ural microbiota comes up. Some did not approve of the choice of a staff 
member who went so far in the ecological practice that they started to 
drink tap water, but colleagues did not interfere either, as personal integ-
rity and freedom to make choices were valued. When sitting with the lab 
staff at lunch, the conversations easily became more private and personal 
styles of exposure were discussed as a constant balancing between being 
careless and various every-day practices – how much effort is worth the 
trouble to limit exposure to pathogens? The body is also a work tool and 
thus an individual entity one must protect, yet not think about constantly. 
Frequently someone fell severely ill but was never blamed for careless-
ness.  At the trial site, some also mentioned not having taken antibiotics 
for a decade, referring to intentional avoidance. For the trial participants, 
antibiotics were not advised unless the situation was decidedly serious as 
their use would affect the study participation, but also because general 
concerns about the spread of resistance intensified by careless use of an-
tibiotics. Many, but not all, staff members expressed a similar way of 
thinking regarding antibiotics: one should avoid them, if possible, but at 
times they simply are needed. The trial could actually prove that moni-
toring by a doctor helps in itself, and unnecessary antibiotic use could be 
avoided through a doctor’s evaluations, for example regular, supportive 
phone calls checking moods and well-being.  
These private and professional behaviors of the trial scientists exhibit 
some similarity with the imagined ‘immunity as warfare’ typical for the 
cold war era (Haraway 1991), alongside the contemporary emphasis on 
co-existence and holobiome (Lorimer 2020, Mills et al 2020). As explored 
by the feminist classics on imaginaries and discourses on human immune 
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systems, Donna Haraway’s Simians, Cyborgs, and Women (1991) and 
Emily Martin’s Flexible Bodies (1994), in the context of the US the 1980s’ 
human immune system was depicted as a militarized field of warfare. The 
human-centered entity-approach in our case moves away from these 
metaphors drawn from the situation of one hegemonic nation-state dur-
ing the cold war era, in which it defended itself with threats of deploying 
a nuclear arsenal. If in this conception the immune system fought bacteria 
with an explosion of antibiotics, the vaccine trial’s nation-state body to-
day defends itself from overwhelming numbers of particular kinds of ev-
ident pathogenic outsiders, while still knowing that interaction is inevita-
ble, even desirable.  

If the 1980s’ cold war influenced the metaphors of the human defense 
system, reflecting societal tensions of the time, the influence is not en-
tirely over yet, even if the bodily imagery today also accommodates the 
more subtle analogies of a surveillance war, and the symbiosis of the holo-
biont. Our analysis focusing on the tourist-participants (Huttunen et al. 
2021) points to the ways in which ideas of microbes and immunity are 
entangled with broader societal and global relations of racialized imagi-
naries at play when notions of purity, hygiene, dirt, and illness are nego-
tiated (Chigudu 2020). Despite the logic of the vaccine, in private the staff 
regularly noted that hygiene in the village should be improved, and ways 
of educating the local people on the matter were pondered. This was a 
shared discussion topic with the tourist-participants. To our surprise 
they did not comment on the local adults having better immunity than the 
Finns, even if regular encounters with various bacteria may strengthen 
the body eventually.  Such an environment is seen as too risky, with a high 
childhood mortality.   

To summarize, by its design, the vaccine trial stages the body in ecolog-
ical multi-species entanglements. The trial assumes that regardless of hu-
man choices, contact is likely, as microbes are among us, in and on us in 
hitherto unimaginable quantities. Trial staff members mentioned fre-
quently that microbes are crucial for well-being and not essentially path-
ogenic. Antibiotic warfare against them should be avoided as far as possi-
ble. There is an undercurrent of relationality, interaction, and mutualistic 
outcomes also in the (oral) vaccine logic. In the enactments of the body 
here, some traces of the discourses of war against microbes emerge, and 
are complemented by what Haraway comes to view later, in Staying with 
the Trouble (2016), as the human-microbial co-existence of the holobi-
ont.  

This combination of ideas about the body does not seem to bother the 
medical staff in this trial. It is noteworthy that as Pradeu (2012), for ex-
ample, argues, within scientific publications in immunology there are vast 
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differences in how the relationality of self and the microbiota are de-
scribed. The assumed ontological shift in the contours of the human body 
being fluid, open-ended, porous, and processual (e.g. Roy 2019) resonates 
with the imagined body in the design of the vaccine - but it does not ex-
clude the ontology of the clearly demarcated, defensive ‘nation-state’ 
body in some of the personal, and professional, practices. The medical re-
searchers managed the body multiple (Mol 2002, 158) in their daily prac-
tices and the fictioning of the future body they engage with by shifts in 
methodology and attention.  

These approaches, the ecological holobiome, and the human-centered, 
individualized warfare conception of immunity, are often described as 
contradictory or historically consequent to each other. The ecological ap-
proach criticizes the assumedly outdated Pasteurian approach that de-
picted microbes as enemies (Paxson 2008; Paxson and Helmreich 2014; 
Landecker 2016; see Latour 1993): if beneficial bacteria and other spe-
cies have co-evolved with humans, and a collective human-microbe exist-
ence performs numerous micro-ecological functions which are essential 
to human development, immune system formation and function, diges-
tion, metabolism, and cognition (Lynch and Pedersen 2016; Van Treuren 
and Dodd 2020), the hygiene-enthusiastic anti-germ theory of the Pas-
teurian tradition of the 20th century must be flawed. In a “post-Pasteur-
ian” view this understanding of the microbial ecologies of the human 
body indicates a paradigm shift whereby the human body is only now un-
derstood as inseparable from nature, and now the millions of years of co-
evolution between humans and microbes are acknowledged (e.g. Lorimer 
2020; Lock 2018). The re-discovery of human bodies’ and microbes’ deep 
co-evolvement and inextricably interdependent entanglement is some-
times presented as a novelty and a historical progress (Lock 2018, 467). 
In our ethnographic study, however, scientists smoothly shifted between 
the registers without reference to linear chronological progression. Fur-
thermore, futurity here also means that contemporary understandings of 
bacteria alter their future in the now: Hannah Landecker (2016, 37) sug-
gests that “The effects of presuppositions are material, such that the very 
thing under study has the human history of explanation and intervention 
within it”. 

An underlying commitment to child survival both as a group of people 
and individuals may explain the limit to the ecological notion of the body 
here. Pathogens in vast numbers are dangerous even in much of the eco-
logical holobiont thinking, as in some forms of vaccine denialism, if the 
idea of individual human survival is retained as a value (Nurmi 2021). The 
quantity and pathogenicity of bacteria, as well as the human-cen-
teredness of the quest for personal and population survival, are, we 
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suggest here, also orientations in futurity. Immunity as border control 
and the all-encompassing ecological approach come together in their as-
piration to look forward, to be geared towards a possible future, whether 
to survive as species or be embedded in continuous change. 

Deadly mistakes and the vulnerable body 

While the aim of the trial is to collect useful and credible data, we fre-
quently witnessed attention and care to an individual's health concerns. 
In these moments, worry, pain and also grief were not downplayed. Yet, 
it was also emphasized that as a doctor, the professional must learn from 
mistakes and be ready to make new ones. For us these reminders were 
about the scholarly trial body being constantly diffracted into new pat-
terns by medical practice (Barad 2007), and that the scientists are also 
practitioners of medicine. This practice reminds the scholar of individu-
ality, fragility, vulnerability, and grief in the face of pain or fear of loss of 
lives, as well as the need to act and proceed into an uncertain, contingent 
future despite the many failures. When the bus transporting the very last 
group of trial participants to the airport left the trial site, the principal 
investigator, to her own surprise, had a strong emotional reaction. Ac-
cording to her, it was the relief that the trial participants had all survived 
and without any severe accidents; she had considered herself ultimately 
responsible for the health and safety of the participants. Thus, the body 
of numbers mentioned in the beginning of this article contains also the 
individual body, that does not disappear from the view of the scientists.  

The topic of care for the individual patient emerged often when dis-
cussing particularly intriguing patients in doctors’ work in general. Some-
times the comment was that some patients cannot be diagnosed correctly 
without a face-to-face encounter. Taking a hunch seriously requires the 
professional competence of an experienced doctor who can suspect an 
entire range of issues, not only the most obvious. One of the doctor-coor-
dinators of the trial referred to a similar hunch when she had to make a 
major decision about procedures regarding one trial participant. Her de-
cision to act turned out to be the correct one; in her explanation, a partic-
ular kind of feeling based on all her work experience, and her ability to 
pay careful attention to certain signals, led to her decision.  

One interviewee, a doctor-coordinator, described the different logic of 
a trial compared to the clinical logic of care of the individual’s health fol-
lowingly:  in the everyday work of medical practice the point is to “just 
take care of things” and get health problems fixed, rather than focus on 
recording everything carefully. As she put it, “I’m used to that - - it's 
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enough that the throat ache is gone. Then in this case [the trial] it’s not at 
all the point that the sore throat is gone, but that it’s properly recorded in 
all the places. So I kind of had it the wrong way in my head at first”. This 
brings to the fore the “inconsistencies” between what we have called the 
body in numbers, and the vulnerable individual body that needs to be 
cared for. The advice for the doctor-coordinators was that the partici-
pants’ health is the priority, and everything else comes after that, which 
meant that these different logics needed to be constantly balanced.  In her 
study on the ontologies of a trial, Charlotte Brives suggests that the pa-
tient-participants acquire new skills and knowledge and take on new cor-
poreal practices (Brives 2013, 411); in our study, those conducting the 
scientific work needed to negotiate the different versions of the body.      

These stories are reminders to us sociologists that despite most of their 
time being spent in other duties, patient encounters and skills in conduct-
ing them root medical researchers in their roles as doctor-scientists. Sim-
ilarly, the scientist-doctors in Ville spent a lot of their time consulting the 
individual participants on how they cope with diarrhea, calling them sev-
eral times a day when needed. The attention to the individual does not 
stop them from seeking the mathematic probabilities.  The vaccine trial 
and its various conductors manage the numerical body of the double-
blind trial, and the holobiont body – the body that is ecologically open and 
at times fights to maintain a safe boundary – and the individual, unique 
body that needs to be seen and spoken with, and who may die in the hands 
of even a competent doctor. 

Discussion 

The ethnographic method whereby social scientists follow the same indi-
viduals through different situations enables the observation of the body 
multiple within a research team that is explicitly committed to one idea 
of the body: the ontology of the trial and its body dispersed and again con-
densed into numbers. In this article we identified a diverse set of other 
enactments of the body too: the ecological holobiont body of the vaccine, 
the nation-state defensive body of the personal everyday practices of the 
staff, and the individual, vulnerable body of the doctor-patient relation-
ship. All these figured in the same trial, when followed ethnographically. 
They all are “true” at the time of the event and should be taken seriously. 
They have further consequences, and they send off novel diffractions in 
unexpected ways, yet following a pattern that can be detected. Often the 
pattern is governed by an agreed-upon methodology – albeit one that re-
quires everyday tinkering. The method gives the diffraction its credibility 
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even if the method itself is a mere construct, a temporary achievement 
that coheres around a momentary consensus. In this trial, the consensus 
however alternated with seemingly paradoxical accounts, for example, 
given in the ten minutes between moving from test tubes to lunch salads, 
exhibiting parallel, inconsistently organized ideas and practices of corpo-
reality rather than cumulative epistemic progress. 
Such concerns seemed not to trouble the scientists of this trial. This, we 
argue, has to do with future orientations and indeterminacy. The corpo-
real, inflected, “less elegant” modest witness (Haraway 2007, 24) we en-
countered, has a convincing case, not despite the many emerging ideas of 
the body, but because of them. It is also important to consider that the 
researchers in focus here were not alone, and the trial science was made 
possible by an assemblage of a large number of people, critters and more-
than-human actors, and their creative craft, as well as infrastructures, 
technologies, and material equipment. 

This article discusses two aspects of temporality highlighted here: first, 
the paradoxes between the different imagined and enacted bodies are 
possible due to future orientation; second, the holding together of vastly 
different and conflicting images of the body usually assigned to different 
eras and historicized to belong to certain decades only, has also to do with 
non-linear space-time-mattering in everyday scholarly, and lived, corpo-
real, practice.  

Here also lies our contribution to the discussions on queering medicine 
and the queer temporalities of the body in medicine (Dolezal et al. 2021, 
McCormack 2021): rather than working at the outset from a sense of a 
normative alliance between a presumed coherent body of medicine and 
the individual, independent, bounded neo-liberal, capitalist technology of 
a heroic patient, a look at the cracks and inconsistencies highlights the 
multiple diffractive potentialities in science and medical practices. The 
challenge remains, of course, to insist on the importance of a critical anal-
ysis of the ways in which normative power operates while new futurities 
emerge. Our analysis of the diarrhea vaccine trial honors the tradition of 
queer studies, where the double task of looking for life-affirming disrup-
tions in diffractions and a critical analysis of the potential force of medi-
cine as an institution of social control is not a binary either-or but a both-
and (Clarke et al. 2010, Bennett 2004, Shildrick 2019). 
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