
Entrepreneurial Microbiology: 
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EXPLORING THE BUSINESS AND COMPLIANCE ASPECTS OF 
PROPRIETARY MICROBIAL INNOVATIONS



Risk of Biosecurity & Dual-Use Research
Biosecurity refers to measures that prevent the misuse of biological agents, including microbes, 
pathogens, and biotechnologies, that could pose threats to human, animal, or environmental 
health.

In microbiology, secret processes involving genetic modifications, microbial engineering, or 
synthetic biology may have unintended biosecurity risks if misused or leaked.

Dual-Use Research of Concern (DURC)

Dual-Use Research refers to scientific research that can be used for both beneficial and harmful purposes



DURC



Biosafety
Biosafety refers to the responsible use of 
biological materials and curbing the risk of 
leaks to protect human health and the 
ecosystem.

❖4 Principles:

1) Risk Assessment

2) Biological Containment

3) Physical Containment

4) Hazard minimization

https://pmc.ncbi.nlm.nih.gov/articles/PMC2493080/figure/f1/



Risk assessment
1) Risk assessment is the first and central step, and includes hazard recognition and 
identification, understanding of exposure potentials, frequency of occurrence, evaluation of 
work tasks and equipment, and assigning protective measures to the specific tasks involved.



Biological Containment
Selection of measures to ensure 

biosafety is to minimize biological 

hazards associated with the work by 

employing host microorganisms 

with a reduced host range, strains 

with natural or genetically modified 

characteristics that diminish their 

invading capacity or virulence, self-

inactivating vectors, etc



Risk Group classification of micro-
organisms



Risk Categories for Physical containment



Regulatory Oversight & Ethical 
Responsibility

https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-S1-S12



Carategena Protocol

The Cartagena Protocol on Biosafety (CPB) is an international agreement under the Convention on Biological Diversity (CBD).

It aims to ensure the safe handling, transfer, and use of living modified organisms (LMOs) resulting from modern biotechnology to 
protect biodiversity and human health.

Adopted: January 2000 | Came into force: September 2003

Parties Involved: 173 countries :Some major biotech-producing countries (USA, Canada, Argentina) have not ratified the protocol.

Implementation varies across countries due to different regulatory capacities.

Conflict between trade interests and biosafety measures. 

Key Objectives

Protect Biological Diversity from risks associated with genetically modified organisms (GMOs/LMOs).

Establish Biosafety Regulations for transboundary movement of LMOs.

Ensure Informed Decision-Making through risk assessment before importing GMOs.

Promote Public Awareness & Participation in biosafety-related decisions.



Cartagena Protocol & Biosafety Regulations in 
Microbiology
Regulates the use of Living Modified Organisms/ genetically modified microbes in 
agriculture, industry, and medicine.

Ensures containment measures for bioengineered probiotics, microbial pesticides, and 
bioremediation strains.

Requires labeling of GMOs for transparency in trade and consumer choice.


