
 

 

 

Talking to microbes across the natural and social sciences 

ABOUT THE ETHICAL AND LEGAL ASPECTS OF THE 
COMMERCIALIZATION OF MICROBIOME SCIENCE 

ANNOTATIONS 

 

Ass. Prof. Roberta Raffaeta: The Business of the Microbiome: Naviga�ng Commercializa�on, Data 
Monopolies, and the Future of Public Science 

The rapid transla�on of human microbiome research into consumer products is transforming 
biological data into a highly lucra�ve market. In this lecture, I explore the social, ethical, and scien�fic 
consequences of trea�ng the human microbiome primarily as a commercial asset, and what this 
means for the future of precision medicine. At the core of this challenge is the premature 
commercializa�on of microbiome science. Direct-to-consumer startups increasingly market 
personalized probio�cs, diagnos�c kits, and digital wellness plans, turning personal biological profiles 
into private, profitable assets. O�en targe�ng vulnerable pa�ent groups, this market operates before 
a clear scien�fic consensus on a "healthy microbiome" has even been established. I argue that this 
dynamic risks priori�zing corporate profit and algorithmic promises over scien�fic integrity and 
genuine care. While this commercial exploita�on happens at the individual level, it is also paving the 
way for a broader structural shi�. As health data collec�on scales up, I illustrate how we are 
increasingly witnessing the centraliza�on of biological informa�on into massive cloud infrastructures 
managed by global technology monopolies. This secondary effect compounds the risks of 
commercializa�on: by locking public health data within corporate enclaves, the scien�fic community 
faces new challenges regarding research independence, geopoli�cal data tracking, and infrastructural 
monopolies. To counter the priva�za�on of biological life at both the consumer and infrastructural 
levels, I conclude by proposing a framework for "co-labora�ve science." By championing distributed, 
community-led ci�zen science, I explore how to transi�on popula�ons from passive consumers into 
ac�ve stakeholders. Reclaiming the data ecosystem through democra�c co-labora�on ensures that 
microbiome research remains transparent, equitable, and firmly aligned with the public good. 

JUDr. Šárka Špeciánová: Commercialization of the Microbiome: Is the Current Legal Framework 
Prepared for Personalized Medicine? 

Advances in human microbiome research are contributing significantly to the development of 
personalized medicine while simultaneously raising new legal questions related to the 
commercialization of biological data, the provision of innovative health services, and the use of new 
diagnostic and therapeutic procedures. The microbiome is no longer merely a subject of biomedical 
research but is increasingly becoming an economically significant source of data and commercial 
opportunities. The commercialization of the microbiome not only represents a new area of legal 
regulation but also reveals a broader transformation of health law. Historically, health law has been 
built on the concepts of disease, diagnosis, treatment, and the provision of health services. 
Personalized medicine, however, increasingly relies on biological information, the prediction of 
health risks, continuous monitoring of health status, and individualized interventions. The 
microbiome is one of the most striking examples of this change, as it simultaneously constitutes 
biological material, health information, a research resource, and an object of commercialization. 



Particular attention will be paid to the legal nature of microbiome data and its protection, the limits 
of informed consent, issues of liability, and regulatory challenges at the intersection of health 
services, diagnostics, and commercial products. The aim of this paper is to open a discussion on 
whether traditional institutions of health law are prepared to respond to the challenges posed by 
personalized medicine, or whether it will be necessary to reinterpret them. 

Assoc. Prof. Monika Cahová: The Commercialization of the Microbiome: Technical Capabilities 
Have Outpaced the Ethical Framework 

NGS sequencing technology is advancing dramatically and, most importantly, becoming more 
affordable. A task that three decades ago would have taken years to complete and required the 
budget of an entire institute (e.g., sequencing the human genome) can now be accomplished in a 
matter of hours and is within the capabilities of a small laboratory. In ecological terms (and these are 
relevant, since the study of the microbiome falls under the ecological sciences), the microbiome 
research environment can be described as an ecosystem in a transient state, which is by definition 
unstable. In practice, this means that a platform that was a technological innovation five years ago is 
now hopelessly outdated. Bioinformatics and statistical methods, which are essential for any analysis 
of the collected data, have an even shorter half-life. In practice, this means that results obtained 
using different methods are difficult to compare and, most importantly, we do not yet have a 
methodological gold standard in this field. This situation is a common reality in scientific research, 
but it is completely unacceptable in clinical practice. Nevertheless, there are a significant number of 
commercial entities that offer various types of health counseling based on the analysis of an 
individual’s microbiome, or that recommend special therapies for a so-called “healthy microbiome.” 
The aim of the lecture is to open a discussion on where the line lies between the socially beneficial 
use of scientific research findings among the general public and shameless commercial exploitation 
that capitalizes on people’s concerns and natural interest in their health. 

MUDr. Jana Šeblová: The Microbiome, People, and Ethics 

When assessing whether a medical or healthcare procedure is ethical, we rely either on bioethical 
principles or follow the four-level method. Bioethical principles are well known—the principle of 
autonomy takes center stage, but it has its limits: a physician must not act in any way other than to 
provide care “at an appropriate professional level in accordance with the rules of science and 
recognized medical practices.” The other two fundamental imperatives are to do no harm to the 
patient (non-maleficence) and to act in the patient’s best interest (beneficence). The final principle of 
ethics is justice. The four-level approach does not conflict with these principles but reflects the 
clinical sequence of decision-making in practice. It is based on medical indications, takes into account 
the patient’s preferences and quality of life, and also considers contextual issues. The author will 
attempt to examine the issue of the microbiome through the lens of both of these ethical 
approaches. 

PharmDr. Aleš Šorf, Ph.D. and PharmDr. Mar�n Doseděl, Ph.D.: Products affec�ng the microbiome 
from the perspec�ve of pharmaceu�cal care 
 
Pharmacists encounter medica�ons that affect the microbiome prac�cally every day as part of their 
pharmaceu�cal care. The presenta�on will focus on the principles of ra�onal pharmaceu�cal care 
using the example of medica�ons affec�ng the microbiome. It will focus on the ques�on of for whom 
these products are appropriate to recommend; on the selec�on of a specific product based on its 
quality and available data on efficacy and safety; on the suitability of specific dosage forms for 
certain pa�ents; and on other aspects that play a role in a pharmacist’s decision-making regarding 
the ra�onal use of these products. 


