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Proudly a CDC and NIH-DRM compliant BSL-3 facilty commissioned by Merrick Mexico since August 2023.
Un instalación BSL-3 orgullosamente CDC y NIH-DRM certificada por Merrick México desde agosto 2023.

Perspectives of creating a BSL-3 lab in Mexico: From 
Decisión to execution.
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Post-COVID plans to build more than 40 high-containment laboratories around the world
(especially in India, the Philippines, Kazakhstan and Singapore).

US building another BSL-4 in addition to the dozen it already has.

Russia announced in 2021 that it would build 15 BSL-4 labs.

Investments in biosafety labs often follow epidemics.

The lack of high-security labs in some regions became particularly apparent during previous 
pandemics (2009 Influenza and 2019 COVID).

Work with the live virus to characterize biology, sequence genomes and develop diagnostic 
and preventative (vaccine) strategies rely on BSL-3 or BSL-4 facilities.

India’s plans are the most ambitious. 
• Building five BSL-3 facilities 
• Planning at least another nine.
• Four institutions interested in constructing BSL-4 labs.
• Indian government committed to building four new national institutes of virology (two with 

BSL-4 facilities). 

Mallapaty S, Nature 2022



Pandemic preparedness and BSL3 laboratories

3Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.

World Health Organization (WHO) 2024
Mallapaty S, Nature 2022

“These pandemics have exposed the weakness of REACTIVE health systems 
worldwide in recognizing and responding to emerging public health threats”….

….the critical element of any preparedness programme is lab preparedness.
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Kings College London  & George 
Mason University School of Policy 
and Government (2021).

Follows trends in global BSL3+ and 
BSL4 laboratories and biorisk 
management.

Concerning boom of BSL3/4 lab 
construction in countries with weak 
biorisk oversight.

Concerns of Dual-Use Research of 
Concern (DURC).

Global BioLabs Report 2023

>100 high containment facilities (BSL3/4) conducting high-consequence research in the world.

42% (45/106) of operational labs in Europe.

28% (30/106) in North America.



BSL-3 facilities worldwide
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Unlike for BSL4 labs, there is no requirement 
under the Biological Weapons Convention 
confidence building measures to declare such 
labs and their activities.

57 labs worldwide self-identify as BSL3+.

75% (21/57) in Europe
33% (19/57) in North America
17% (10/57) in Asia
7% (4/57) in South America
3.5% (2/57) in Africa
1.8% (1/57) in Oceania

40% Government run public health labs 
40% Uuniversity research labs
7% Privately owned
5% Defence programs
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https://cset.georgetown.edu/wp-content/uploads/CSET-Mapping-Biosafety-Level-3-Laboratories-by-Publications.pdf

Systematically identified and located 148 BSL-3 institutions that published 
in English from 2006–2021 from PubMed.

https://cset.georgetown.edu/wp-content/uploads/CSET-Mapping-Biosafety-Level-3-Laboratories-by-Publications.pdf
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In 2021, 59 BSL4 labs in operation in 23 countries.

In 2023, 69 BSL4 labs
• 51 in operation, 
• 3 in construction and 
• 15 planned.

Most projected BSL-4 labs in Asia (4 India)

75% in densely populated cities.

60% are government run.

>50% ABSL-4 labs in the US.

50% BSL-4 labs <200 m2.

Only 9 BSL-4 labs >1000 m2.

Majority of BSL-4 labs are suit labs.
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BSL3+ and BSL4 definition
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There is no single definition of a ‘maximum containment’ lab.

Physical containment measures, as well as biosafety and biosecurity practices, vary across 
countries. 

Define BSL4 labs as meeting WHO criteria for maximum containment (as specified in the 
WHO Laboratory Biosafety Manual). 

Labs designed to work with Risk Group 4 pathogens that usually cause “serious human or 
animal disease and that can be readily transmitted from one individual to another, directly or 
indirectly. Effective treatment and preventive measures are not usually available.” 

A ‘BSL3+ or BSL3enhanced’ lab adopts additional physical and/or operational biosafety and 
biosecurity precautions.

Very limited national guidance, and no international guidance, on what constitutes BSL3+.

No research demonstrating that enhancements provide additional safety for these labs. 
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80% (21/27) countries with BSL4 labs 
score high on biosafety governance.

Biosafety & Biosecurity governance

1. Government biosafety system for 
human, animal, and agriculture 
facilities.

2. National biosafety legislation.

3. Biosafety enforcement agency.

4. National list of dangerous 
pathogens.

5. Whistleblower protection for lab 
staff.



BSL-4 facility biosecurity score
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Only 44% (12/27) countries with BSL4 labs score high on biosecurity governance.
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Only one (3%) of the 27 countries with BSL4
labs scores high on DURC governance.

Two (7%) score medium. 

24 (89%) score low on dual-use research governance.
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Only one country has 
national DURC lesgislation.

Only 3 have funding agency 
review process.

81% (22/27) no oversight.



Global biosafety results
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https://www.who.int/publications-detail-redirect/9789240011311 

https://www.who.int/publications-detail-redirect/9789240011311


CDC lab manuals
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https://www.cdc.gov/labs/pdf/SF__19_308133-A_BMBL6_00-BOOK-WEB-final-3.pdf 

https://www.cdc.gov/labs/pdf/SF__19_308133-A_BMBL6_00-BOOK-WEB-final-3.pdf


BSC placement requirements
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https://orf.od.nih.gov/TechnicalResources/Bioenvironmental/Documents/BiosafetyCabinetBSCPlacementRequirements_508.pdf 

https://orf.od.nih.gov/TechnicalResources/Bioenvironmental/Documents/BiosafetyCabinetBSCPlacementRequirements_508.pdf


NIH Design Regulations Manual
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https://orf.od.nih.gov/TechnicalResources/Documents/DRM/DRM2.003122024.pdf 

https://orf.od.nih.gov/TechnicalResources/Documents/DRM/DRM2.003122024.pdf


BSL-3 concept (Taken from WHO Manual 3rd Ed)
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BSL-3 lab universality does not exist 
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There is no such a thing as a BSL-3 type lab.

BSL-3 labs are specially designed around specific work with specific 
pathogens.

There exists no BSL-3 lab capable of allowing safe handling of all RG3 
pathogens.

Lab surfaces, equipment, protective equipment, infrastructure are specially 
made to withstand biodecontamination with pathogen-specific disinfectants 
and procedures.



Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.

Commissioning 
Phases

1-Design
2- Construction
3- Functional tests
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Design



Commissioning Phase 1 – Lab design
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What pathogens and what procedures are expected for the lab?

Historically worked with risk group 2 and 3 pathogens.

Blood borne risk group 2 enveloped viral pathogens:
 HIV, HBV, HCV, CMV and HTLV

Aerosol transmitted risk group 2 enveloped viral pathogens:
 Influenza, RSV.

Arthropod-borne risk group 2 and 3 enveloped viral pathogens:
 DENV, ZIKV, CHIKV, WNV

Aerosol transmitted risk group 3 enveloped viral pathogens:
 A(H1N1)2009 influenza during initial phases of pandemic
 SARS-CoV-2 during initial phases of pandemic
 Hantavirus SNV in wild rodents and SEOV in lab rodents
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2D layout of final draft
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2D layout initial drafts
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Construction plans (walls)
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Construction plans (lighting)
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Construction plans (external staricase)
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Construction plans (gas distribution)
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Construction plans (air handling unit)
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Construction plans (HVAC)
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Construction plans (water distribution)
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Construction plans (Furniture)
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Construction plans (Intrusion alarm)
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Construction plans (CCTV)
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Construction plans (Access control)
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Construction plans (Fire alarm)
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Construction plans (Communications)
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3D renderings
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Demolition
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Demolition
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Demolition
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Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Commissioning Phase 2 – Construction

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.



Instrumentation and Equipment
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Commissioning Phase 3 – Functional tests
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Design memoirs and specification sheets
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CDC compliance letter
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Post-compliance chill-out
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Challenges faced
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Convey the importance and enthusiasm of receiving funds for the construction of a BSL-3 lab to 
institutional authorities.

Educate administrative staff (accounting, finance, legal and commercial offices) on the 
differences between a BSL-3 lab and a common teaching lab:

• Design requirements
• Construction requirements
• Equipment requirements
• Quality of material requirements

Difficulty in convincing biosafety officers to accept regulations which have not been cast into 
official regulations.

Difficulties in convicing established researchers of the need to adopt biosafety measures.

Breaking with the current trend of discrediting scientific knowledge and the scientist.



Social proximity

Distributed through a Creative Commons Attribution (BY) license granting the licensee the right to copy, distribute, display and make derivative works based on this document, 
including commercial use, as long as they credit the author as “Laboratorio de Genomica Viral y Humana, Facultad de Medicina UASLP”.

Many scientists worry about the difficulties of getting access to funds for BSL3 facilities.

Some lucky scientists worry about the huge cost of maintaining BSL3 facilities.

Most non-scientist worry about the risk that BSL3 facilities pose to the community.

Global BioLabs Report 2023
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Biosecurity practices cannot be built without a strong safety culture.

Training should be a precondition for starting work in specialized, safety- and security-
sensitive BSL-3/4 laboratories. 

Traditional laboratory culture of individual training.  

Organized training is absolutely necessary and obligatory (as in the US).

Commercial courses provided (i.e., Health Protection Agency UK).

The European Cooperation in Science and Technology (COST) Action B28, ‘Array 
technologies for BSL-3 and BSL-4 pathogens’, provides training in Göttingen for laboratory 
scientists expecting to work in a BSL-3/4 environment. 
• Limited to 10 trainees
• 3-day course
• Morning theoretical lectures (WHO or CDC Manual content, essentially)
• Practical afternoon exercises (PPE, dexterity training and inactivation procedures).

BSL-3 laboratory training is essential for moving on to work at BSL-4

Weidmann M,  Nature Reviews Microbiology 2009
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Commissioning team
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https://www.youtube.com/watch?v=vYtXeigliBU&t=10s 

https://www.youtube.com/watch?v=vYtXeigliBU&t=10s


Dr. Christian A. García-Sepúlveda
Laboratorio de Genómica Viral y Humana BSL-3
Facultad de Medicina 
Universidad Autónoma de San Luis Potosí

SANIEREN Tech & Merrick Mexico
Abril 25, 2024

Proudly a CDC and NIH-DRM compliant BSL-3 facilty commissioned by Merrick Mexico since August 2023.
Un instalación BSL-3 orgullosamente CDC y NIH-DRM certificada por Merrick México desde agosto 2023.

Perspectives of creating a BSL-3 lab in Mexico: From 
Decisión to execution.
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Laboratorio de Genómica Viral & Humana, Medicina UASLP
Christian A. García-Sepúlveda — Investigador principal
Sandra E. Guerra-Palomares — Investigador asociado
Dulce Ma. Hernández Piña  — Lab Manager
J. Manuel Mendoza Méndez  — Doctorado, Evaluación de diversidad de hantavirus en roedores silvestres.
Claudio S. Ferrer Pérez  — Prácticas profesionales, Evaluación de riesgo asociado a hantavirus Seoul.

Andreu Comas Garcia — Departamento de Microbiología, Medicina UASLP
Mauricio Comas Garcia — Laboratorio de Microscopía de Alta Resolución, CICSAB Ciencias UASLP
Guillermo Espinosa Reyes — Centro de Investigacion Aplicada en Ambiente y Salud) (CIAAS), Medicina UASLP
Fernando Díaz-Barriga Martínez — Centro de Investigacion Aplicada en Ambiente y Salud) (CIAAS), Medicina UASLP
Juan Carlos Cuevas Tello — Grupo de Bioinformática, Ingeniería UASLP
Ignacio Amezcua Osorio — Comité Estatal para el Fomento y Protección Pecuaria de San Luis Potosí.

RVPVE

www.genomica.uaslp.mx GenomicaUASLP GenomicaUASLP

Red de Vigilancia de Patógenos Virales Emergentes

CEFPPE - SLP CIAAS - CIACYT
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