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Abstract 

Objective To examine international agreements, standards, policy documents and 
regulations governing the cross-border transportation of infectious substances and to 
assess the extent to which fragmented regulatory frameworks affect timely and safe 
shipment. 

Method A qualitative document analysis of 30 binding and non-binding legal 
and policy instruments was conducted and details were entered into a common 
extraction grid. In addition, the published reports and 64 international participants of 
World Health Organization (WHO) subregional workshops on the transport of 
infectious substances legislation, in Istanbul, Türkiye (2022) and Almaty, Kazakhstan 
(2023), provided an operational perspective. No other interviews or consultations were 
undertaken. 

Findings The analysis revealed substantial fragmentation and inconsistency in 
regulatory frameworks governing the cross-border transportation of infectious 
substances. Although many countries had ratified or referenced international 
agreements in national legislation, harmonized and cross-departmental 
implementation of legislation was lacking. Limitations included: (i) the incomplete 
adoption of international shipping standards; (ii) bureaucratic delays in approval and 
licensing processes; (iii) limited technical capacity; and (iv) a lack of standardized 
procedures and enforcement mechanisms. 

Conclusion The international regulatory environment for infectious substance 
transport is complex and targeted interventions are needed, such as harmonizing 
regulatory frameworks, improving interagency coordination, investing in capacity-
building, developing standard operating procedures and aligning policy documents 
with international best practice. These interventions will help countries meet their 
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obligations under the International Health Regulations (2005), enhance the safe and 
secure transport of infectious substances and improve global public health 
preparedness, as required by the recent WHO Pandemic Agreement. 

Introduction 

The transportation of infectious substances carries inherent health risks to people, animals 

and the environment, which means that safe and secure handling is essential for protecting 

public health. The International Health Regulations (IHR, 2005) obligate Member States of 

the World Health Organization (WHO) to ensure the safe management and transport of 

biological substances, diagnostic specimens and materials required for public health, 

including their entry and exit from territories, their processing and their disposal.1  

The WHO Pandemic Agreement adopted by the World Health Assembly in 2025 

reinforces this obligation and emphasizes strengthened supply chains, well-coordinated 

logistics and safe, timely transport as core elements of pandemic preparedness (Articles 6, 7, 

8 and 13 of the Agreement).2 In addition, the Agreement calls for regulatory harmonization, 

capacity-building and the protection of transport and logistics workers. 

To support Member States in their efforts to meet their obligations under IHR, we 

aimed to identify systemic gaps in legislation and, subsequently, to propose actions for 

improving regulatory coherence, technical capacity and coordination between national and 

international agencies. We review the international agreements and standards governing the 

cross-border transport of infectious substances and clarify key considerations in their dispatch 

and receipt. Although many states have incorporated international provisions into national 

law, gaps remain in the implementation of these laws due to bureaucratic delays and 

insufficient technical capacity.3,4 

Methods 

We employed a qualitative research method grounded in the READ (i.e. read, extract, analyse 

and distil) approach.5 To ensure transparency and rigour, the research process was guided by 

the COREQ (consolidated criteria for reporting qualitative research) framework.6 

To explore the regulatory landscape governing the cross-border transportation of 

infectious substances, we conducted a systematic review of legal instruments, international 

agreements, scholarly literature and official guidelines. The review was informed by 

challenges and proposed solutions identified during WHO subregional workshops held in 

Istanbul, Türkiye in November 2022 and Almaty, Kazakhstan in March 2023.3,4 These 
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workshops, which involved 64 representatives of various national authorities, provided 

insights into real-world gaps in regulation, in coordination between national and international 

authorities, and in technical capacity. The discussions served as a foundation for framing our 

review and as a reference point for interpreting the international policy environment. 

No interviews, focus groups or consultations were conducted beyond these two 

workshops. Consequently, the qualitative material we analysed came from only two sources: 

(i) published reports of the Istanbul and Almaty workshops, which recorded the plenary 

discussions, country presentations and structured group work of the 64 participating 

officials;3,4 and (ii) a corpus of legal and policy documents. The COREQ framework was 

applied to the reporting of the workshop-derived material rather than to primary interview 

data. 

The document corpus was assembled in three steps. First, the binding and non-

binding legal and policy instruments named by participants during the two workshops were 

listed. Second, that list of instruments was extended through searches of the treaty and 

standards repositories of the United Nations (UN), WHO, the International Civil Aviation 

Organization (ICAO), the International Maritime Organization (IMO), the Intergovernmental 

Organisation for International Carriage by Rail (OTIF), the Universal Postal Union, the 

World Customs Organization (WCO), the World Trade Organization (WTO), the World 

Organisation for Animal Health (WOAH), the Food and Agriculture Organization (FAO), 

and the secretariats of the Convention on Biological Diversity (CBD) and the Convention on 

International Trade in Endangered Species of Wild Fauna and Flora (CITES), complemented 

by searches of the PubMed®, Scopus and Google Scholar databases and of national legal 

gazettes and government portals. Third, national legal and policy instruments were sampled 

purposively to illustrate the range of regulatory approaches adopted rather than to achieve 

exhaustive coverage. Documents were included if they were in force at the time of the 

review, publicly available in English, French, German or Russian, and contained provisions 

applicable to the classification, authorization, packaging, movement or import and export of 

infectious substances. Thirty documents met these criteria and their details were entered into 

a common extraction grid that covered the scope of the instruments, definitions, the 

competent authority, substantive obligations, and interactions with other legal regimes.  

We identified policy priorities in the distil step of the READ approach. We mapped 

themes that recurred in the two subregional workshop reports against gaps in the document 

analysis and we retained only those themes that were raised independently in the two 
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workshops and that corresponded to identifiable gaps in the documentary record. All 

coauthors reviewed and agreed on the resulting priorities, which were also checked for 

consistency with obligations arising under the IHR (2005) and the WHO Pandemic 

Agreement. 

One author conducted the literature and document review, which focused on 

international frameworks relevant to infectious substance transportation. Supplementary 

information was gathered from academic databases, government websites and the official 

publications of organizations such as WHO, the International Civil Aviation Organization 

and other UN’s bodies. 

A second author synthesized the data set, which included international agreements, 

policy documents and workshop insights, using thematic analysis aligned with the READ 

method. Key patterns, regulatory challenges and best practices were identified, from which a 

structured and comparative understanding of the international legal and operational landscape 

was derived. 

Although the study aimed to be broadly representative, there was a potential source of 

bias: the research team’s involvement with WHO-led workshops may have influenced the 

selection of, and the emphasis on, certain agreements. This familiarity, which provided 

contextual depth, may also have shaped the scope of the analysis. 

Results 

The international transport of infectious substances is regulated through a mosaic of 

overlapping legal frameworks that address, for example, biosafety, health security, trade, 

biodiversity and environmental protection (Fig. 1 and Table 1). While these regulatory 

system involves different definitions and obligations, their overlapping requirements often 

create complex and fragmented regulatory environments that complicates national 

implementation of regulations and cross-border compliance and shipment. 

National regulatory frameworks frequently introduce stricter or supplementary 

measures beyond those required by international standards; for example, mandatory 

compliance with laws on the national transport of dangerous goods that extend beyond the 

UN model regulations.3,4 

Some countries, such as China,31 Kazakhstan32 and the Russian Federation,33 have 

developed detailed domestic laws on biosafety and pathogen transport. These laws are 
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aligned with international norms but country-specific requirements for authorization and 

control have been added. 

Countries can apply enhanced classification, packaging or permit requirements, 

particularly for high-risk pathogens, and can operate import–export licensing systems or 

notification procedures for transfers of infectious materials. For instance, India regulates the 

transport of infectious waste and diagnostic material under its biomedical waste management 

rules,34 whereas South Africa enforces additional controls through its Hazardous Substances 

Act.35 Similar authorization frameworks apply in Japan and the United States of America,36,37 

where high-consequence agents and toxins are subject to facility registration and shipment 

notification systems. 

In addition, several jurisdictions mandate the registration of facilities authorized to 

handle infectious substances and the certification of personnel handling them to ensure 

compliance with biosafety and biosecurity obligations. Examples include Canada’s 

dangerous goods classification requirements.38 

Although these measures strengthen national oversight and build domestic capacity, 

they can complicate cross-border shipments and international cooperation because 

administrative processes, documentation formats, and licensing and permit processes may 

differ between competent authorities. 

Overlapping categories and definitions 

A single biological material can be governed simultaneously by multiple intersecting legal 

regimes, each with its own definitions, classification systems and compliance obligations. 

This regulatory complexity reflects the overlapping goals of transport safety, biosafety, 

biosecurity, public health protection, environmental safety, biodiversity, trade regulation and 

national governance. 

Transport safety 

The UN model regulations define infectious substances as materials “known or reasonably 

expected to contain pathogens” capable of causing disease in humans or animals.7 They 

distinguish infectious substances classified as Category A, which includes high-consequence 

pathogens such as the Ebola virus, from those classified as Category B, which includes 

routine diagnostic and clinical specimens, and define exempted materials, thereby guiding 

packaging, labelling and documentation requirements across all transport modes. 
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Environmental and waste control 

The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 

extends the definition of hazardous wastes to include infectious wastes from medical, 

veterinary and research activities. Consequently, prior informed consent is required for their 

disposal and disposal must be done in an environmentally sound manner.14 

Genetic resources and benefit-sharing 

The Nagoya Protocol on access and benefit-sharing treats biological materials containing 

genetic resources as subject to sovereign rights; hence transfers for research, diagnostics or 

vaccine development may require prior informed consent by, and mutually agreed terms 

with, the providing country.16 

Export control, biosecurity and health security 

Infectious substances may qualify as dual-use goods if the same material could serve 

legitimate scientific and public health purposes and could be used for the development of 

biological weapons: the Australia Group and Wassenaar Arrangement control lists include 

high-risk pathogens and related technologies that require export authorization.20,23 

Animal health 

Materials containing, or derived from, animal pathogens, tissues or by-products fall 

additionally under WOAH standards and regional rules,24 for example EU Regulation (EC) 

No 1069/2009 and Commission Regulation (EU) No 142/2011,27,28 which set biosafety, 

traceability and disposal requirements. 

Customs classification and trade facilitation 

Infectious substances fall under customs regulations because of their dual relevance to public 

health and to security. The World Customs Organization’s Harmonized System classification 

enables customs officers to identify infectious or diagnostic materials and verify compliance 

with permit, packaging and documentation requirements under the European Agreement 

concerning the International Carriage of Dangerous Goods by Road and the International 

Civil Aviation Organization’s Technical Instructions for the Safe Transport of Dangerous 

Goods by Air.9,12,29 

National import registration and legislation on benefit-sharing and access 

Many countries require import permits, facility registration or prior notification for the 

transfer of infectious or genetically modified materials. National access and benefit-sharing 

laws that implement the Nagoya Protocol may additionally regulate pathogen-sharing for 
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research or public health responses,16 thereby sometimes complicating the rapid investigation 

of disease outbreaks. 

As a result, the same pathogen sample, diagnostic specimen or genetically modified 

organism may trigger parallel requirements under different international and national 

regulatory frameworks. For instance, a diagnostic veterinary swab containing Bacillus 

anthracis could concurrently fall under transport safety, biosafety, biodiversity and genetic 

resource, transboundary waste, animal health, and export control regimes. 

Insights from WHO workshops 

At the WHO subregional workshops in Istanbul and Almaty, common regulatory barriers to 

the safe and timely transport of infectious substances were identified.3,4 Key issues included: 

(i) the unclear division of responsibilities among competent authorities; (ii) the absence of 

standardized national procedures; (iii) no harmonized implementation of international 

transport rules; and (iv) lengthy licensing and customs processes. In several countries, 

obtaining permits for Category A substances7 took two weeks to two months and 

occasionally led to the cancellation or destruction of shipments.3,4 In addition, reports of 

frequent misclassifications, inconsistent customs practices and delays highlighted the need 

for standardized coding, better interagency coordination and biosafety training for customs 

officials to ensure the efficient and safe cross-border transport of infectious materials.3,4 

Additional challenges included limited interdepartmental coordination, a shortage of 

personnel who were trained and certified in biosafety, biosecurity and customs operations, 

and regulatory agencies with insufficient technical capacity to assess shipment materials 

without external experts.3,4 Workshop participants reported widespread shortages of certified 

couriers, dry ice and UN-certified packaging and limited access to legal and guidance 

documents in the local language, particularly Russian.3,4 In addition, financial constraints 

hindered implementation, with several WHO Member States relying on donor or partner 

laboratory support for shipment costs.3,4  

At both workshops, the veterinary sector was reported to experience the most severe 

bottlenecks: access to certified couriers was restricted, import permits were inconsistent and 

packaging supplies were limited.3,4 

Other reported barriers included the absence of national classification systems for 

dangerous goods, incomplete or out-of-date dual-use control lists, and weak biosafety and 

biosecurity legislation. Moreover, a lack of coordination among ministries and border 
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agencies created duplicative or inconsistent procedures and non-laboratory health staff often 

had little awareness of, or no protocols for, safe transport practices. Overall, both workshops 

revealed the existence of systemic weaknesses, fragmented legislation, procedural ambiguity, 

insufficient training and infrastructure, limited financing, and weak intersectoral 

collaboration, all of which resulted in delays, non-compliance with regulations and barriers to 

the safe and efficient transport of infectious.3,4 

Discussion 

Operational and regulatory barriers 

To ensure an international shipment assembled from a small number of scarce components is 

compliant with regulations, the person responsible for the shipment must: (i) classify the 

material as Category A (i.e. UN 2814 or UN 2900) or Category B (i.e. UN 3373) according to 

the UN model regulations;7 (ii) obtain UN-certified triple packaging that meets packing 

instruction P620 or P650;7 (iii) hold current training and certification under the International 

Civil Aviation Organization’s technical instructions or the European Agreement concerning 

the International Carriage of Dangerous Goods by Road;9,12 (iv) secure export and import 

permits and, where applicable, dual-use or access and benefit-sharing authorization;20,23 

(v) procure dry ice or a dry shipper with the associated Class 9 documentation, according to 

UN model regulations;7 and (vi) book a carrier and courier willing to accept Class 6.2 cargo.7 

A single missing element voids the consignment. 

The supplier base is narrow: certified packaging is produced by a small number of 

manufacturers and was rarely stocked domestically in the countries represented at the two 

WHO subregional workshops; dry ice production is concentrated in capitals; and the number 

of couriers and airlines accepting Category A cargo is limited to a single operator in several 

countries. 

Where WHO or a partner organization can facilitate transport, this bottleneck is 

bypassed rather than resolved: for example, the Global Influenza Surveillance and Response 

System shipping fund project,39 the WHO Ebola Shipment Funds Project and the coronavirus 

disease-2019 (COVID-19) shipment mechanism each contract designated couriers centrally 

and meet the freight cost, precisely because many national laboratories could not otherwise 

ship at all.40,41 

Participants at the workshops reported similar use cases driving cross-border 

movement of infectious substances: (i) confirmatory and reference testing of outbreak 
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specimens; (ii) referral of specimens for genomic sequencing, external quality assessment 

and proficiency testing panels; (iii) supply of reference materials and reagents; and 

(iv) provision of specimens for collaborative research and product development. Tolerance of 

delay differs sharply; confirmatory testing during a disease outbreak is of little value if the 

specimen arrives weeks late, whereas proficiency panel testing can accept a slower schedule 

– yet the same permit pathway may apply to both uses. In addition, workshop participants 

reported it could take two weeks to two months to authorize a Category A shipment, with the 

occasional cancellation or destruction of the consignment in the interim. Costs were reported 

to fall unevenly: as few health ministries had a budget for shipment and there was a reliance 

on donor projects or partner laboratories, the ability to send a specimen often depended on 

whether an externally funded mechanism happened to be active.3,4 

To improve the operational side of the international transport of infectious substances, 

therefore, there is a need for: (i) predictable, time-bound permitting with an emergency 

permit pathway distinct from the routine pathway; (ii) reliable domestic supply routes for 

certified packaging and dry ice; (iii) a standing roster of trained and certified shippers, so that 

capability does not rest in a single individual; and (iv) a national budget for transport, so that 

outbreak specimens can be moved irrespective of donor cycles. 

At both workshops, participants highlighted the inconsistent implementation of 

international frameworks regulating the transport of infectious substances. Although most 

countries had ratified the European Agreement concerning the international carriage of 

dangerous goods by road, the Biological Weapons Convention and the Nagoya 

Protocol,12,16,18 national incorporation of these frameworks remained uneven. In several 

Balkan states, redundant permits and overlapping jurisdictions caused delays of up to three 

weeks, whereas in Central Asia, approval could take two months. Some countries still relied 

on environmental or customs codes rather than dedicated biosafety laws, which led to 

conflicting definitions of infectious materials and unnecessary administrative burdens. 

Kazakhstan’s new biosafety law,32 for example, which integrates biological risk management 

into national security strategy, offers a promising model, yet most neighbouring countries 

remain without equivalent legislation or appropriate funding. In addition, dual-use export 

controls were inconsistently applied, further complicating legitimate diagnostic and research 

exchanges. 

The IHR (2005) require the safe handling and timely movement of infectious 

substances but many WHO Member States lack harmonized rulebooks, standard operating 
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procedures and clear enforcement mechanisms.1 These regulatory gaps create uncertainty and 

delay cross-border shipments, thereby undermining disease outbreak detection and regional 

health security. 

Institutional and capacity gaps 

Ministries of health, transport, agriculture and finance often act independently of each other, 

have unclear mandates or lack coordination. Customs officers and laboratory personnel are 

frequently not trained in biosafety or infectious substance shipment and few countries 

maintain certification frameworks for shippers or handlers of dangerous goods. Over 60% of 

workshop participants reported shortages of trained staff, appropriate packaging or authorized 

couriers for Category A materials.3,4 

Limited infrastructure compounds these issue, particularly unreliable access to 

shipping material and or cold-chain storage. Moreover, few governments allocate dedicated 

budgets for infectious substance shipment, relying instead on donor or emergency funds, 

thereby leaving capacity gaps unaddressed. 

Governance and coordination challenges 

Poor communication between national authorities remains a challenge, with duplicate permit 

requests and unclear lines of responsibility causing delay and confusion. In Central Asia, the 

absence of Russian-language translations of WHO transport guidance limits access to current 

technical information. Workshop participants called for permanent coordination mechanisms, 

such as national liaison offices for infectious substance transport. 

The absence, or inconsistent application, of biosafety and biosecurity laws remains a 

major vulnerability. Only a few workshops participants reported comprehensive frameworks 

for biosafety and biosecurity, whereas others relied on outdated or fragmented rules. Dual-

use export control lists are often not updated in line with international standards, resulting in 

delays or the denial of cross-border shipments. Participants emphasized the need to align 

national legislation with international to facilitate the safe and timely movement of samples. 

Governance systems for infectious substance transport remain underdeveloped in 

many countries. Many have not designated a competent authority or established 

interministerial committees, while authorized shipper registries, national pathogen lists, 

digital tracking systems and standardized procedures for training, documentation, permits and 

incident reporting are incomplete or missing. 
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Implications of the WHO Pandemic Agreement 

The WHO Pandemic Agreement makes these operational questions legally salient.2 Its 

provisions on supply chains and logistics, on preparedness and resilience, and on the 

protection of health and logistics workers all presuppose that biological materials can cross 

borders quickly and lawfully.2 The pathogen access and benefit-sharing system established 

under Article 12 of the Agreement depends directly on efficient transport since a system for 

the rapid sharing of pathogens with pandemic potential cannot operate faster than the permit 

and packaging processes and couriers involved. However, the precise obligations of that 

system remain open because the pathogen access and benefit-sharing annex of the WHO 

Pandemic Agreement was not adopted by the Seventy-ninth World Health Assembly in May 

2026. Negotiations were extended within the Intergovernmental Working Group on the 

Pandemic Agreement, whose seventh session closed in July 2026;42 the outcome will be 

submitted to the Eightieth World Health Assembly in May 2027 or to an earlier special 

session.43 This interval is an opportunity rather than a delay. The national instruments 

identified as missing (that is, a designated competent authority, standard operating 

procedures, an authorized shipper registry and a time-bound permit pathway) are the same 

instruments through which any pathogen access and benefit-sharing system will have to 

operate. These can be built now, independently of how the annex is finally worded. 

Several countries represented at the two workshops had already taken action. In 2022, 

Kazakhstan’s law on biological safety consolidated previously scattered rules, designated 

responsible authorities and placed biological risk management within the national security 

framework,32 which gave transport decisions a single legal reference point. Kyrgyzstan 

adopted comparable legislation in 2025.44 At the regional level and beyond, the Agreement 

concerning the international carriage of dangerous goods by road demonstrates what 

regulatory harmonization can achieve in practice: a consignment prepared once to a common 

standard is accepted across all contracting parties without renegotiation at each frontier.12 At 

the operational level, the WHO shipment mechanisms described above show that a centrally 

contracted courier and a single standing booking procedure can compress a shipment’s 

timescale from months to days.39–41 Although none of these actions provides a complete 

answer, each demonstrates that current bottlenecks are tractable. 

A synthesis of discussions at the workshops revealed six priorities (Box 1): 

(i) implement national legislation harmonized with international transport and biosafety 

standards; (ii) establish coordination mechanisms for infectious substance transport and legal 
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mandates for competent authorities; (iii) develop, implement or strengthen procedures, policy 

documents and standard operating procedures for interagency collaboration and coherency; 

(iv) institutionalize training and certification systems for shippers and customs officers; 

(v) integrate biosafety, dual-use and transport governance into preparedness planning and 

training; and (iv) develop digital permit and tracking systems to streamline processes. Box 1 

provides further details, such as the actors best placed to implement the priority, and its 

principal advantage and cost.  

The priorities are not equally achievable. Priorities 2 and 3 are administrative, can be 

delivered within a single budget cycle by existing institutions and are where most countries 

should begin. Priorities 4 and 5 require recurrent financing and a training infrastructure. 

Priorities 1 and 6 require legislative time and capital investment, respectively, and 

realistically are multiyear undertakings. However, sequencing matters: a designated authority 

operating under clear procedures makes subsequent legislative harmonization and 

digitalization straightforward, whereas digital systems built before roles are settled tend to 

encode existing fragmentation. Regional bodies and WHO can reduce the cost of less urgent 

priorities by supplying model legislation and shared training curricula and, where national 

transport volumes are too low to sustain a domestic market, by pooling procurement of 

certified packaging and dry ice. 

To conclude, the international transport of infectious substances is governed by 

multiple overlapping regulatory frameworks whose inconsistent implementation creates 

delays, administrative burdens and barriers to public health collaboration. Weak institutional 

coordination, unclear responsibilities, limited technical and operational capacity in many 

countries hinder safe and timely shipment. Harmonizing legislation, clarifying institutional 

mandates and establishing coordinated operational procedures would improve compliance 

with the IHR (2005), support implementation of the WHO Pandemic Agreement and 

strengthen preparedness for future health emergencies. 

Competing interests: 

None declared. 
  



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

13 of 20 

References 

1. International Health Regulations (2005). 4th ed. Geneva: World Health 
Organization; 2025. Available from: https://www.who.int/health-
topics/international-health-regulations#tab=tab_1 [cited 2025 Oct 23]. 

2. WHO Pandemic Agreement. Resolution WHA78.1. Agenda item 16.2. Seventy-
eighth World Health Assembly, Geneva, 19–27 May 2025. Geneva: World 
Health Organization; 2025. Available from: https://www.who.int/health-
topics/who-pandemic-agreement#tab=tab_1 [cited 2025 Oct 23]. 

3. Workshop on transport of infectious substances legislation for the WHO Health 
Emergencies Programme Balkan Hub: Istanbul, Türkiye, 14–15 November 
2022. Copenhagen: World Health Organization Regional Office for Europe; 
2023 (WHO/EURO: 2023-7351-47117-68937). Available from: 
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7351-
47117-68937 [cited 2025 Oct 23]. 

4. Workshop on transport of infectious substances legislation in central Asia: Almaty, 
Kazakhstan, 29–30 March 2023. Copenhagen: World Health Organization 
Regional Office for Europe; 2023. Available from: 
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7659-
47426-69688 [cited 2025 Oct 23]. 

5. Dalglish SL, Khalid H, McMahon SA. Document analysis in health policy research: 
the READ approach. Health Policy Plan. 2021 Feb 16;35(10):1424–31. 
https://doi.org/10.1093/heapol/czaa064 PMID:33175972 

6. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007 Dec;19(6):349–57. 
https://doi.org/10.1093/intqhc/mzm042 PMID:17872937 

7. Model regulations on the transport of dangerous goods. Rev. 24 (2025). Adopted 
6 December 2024. Geneva: United Nations Economic Commission for 
Europe; 2025. Available from: https://unece.org/transport/dangerous-
goods/un-model-regulations-rev-24 [cited 2025 Oct 23]. 

8. Guidance on regulations for the transport of infectious substances, 2025–2026: 
applicable as from 1 October 2025. Geneva: World Health Organization; 
2026. Available from: https://www.who.int/publications/i/item/9789240120822 
[cited 2026 Aug 19]. 

9. Technical instructions for the safe transport of dangerous goods by air (Doc 9284). 
2025–2026 ed. Montreal: International Civil Aviation Organization; 2025. 
Available from: https://www.icao.int/Dangerous-Goods/Technical-Instructions 
[cited 2025 Oct 23]. 

10. Convention concerning International Carriage by Rail (COTIF). Appendix C. 
Regulation concerning the international carriage of dangerous goods by rail 
(RID). 2025 ed. Bern: Intergovernmental Organisation for International 
Carriage by Rail; 2025. Available from: 
https://otif.org/fileadmin/docs/LegalTexts/COTIF/DangerousGoodsRID/RID/RI
D_2025_e_1_January_2025.pdf [cited 24 Oct 2025]. 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

14 of 20 

11. International maritime dangerous goods (IMDG) code. 2024 ed. London: 
International Maritime Organization; 2024. Available from: 
https://www.imo.org/en/publications/pages/imdg%20code.aspx [cited 2025 
Oct 23]. 

12. ADR Agreement concerning the international carriage of dangerous goods by 
road. New York: United Nations; 2025. Available from: https://unece.org/adr-
2025-files [cited 2025 Oct 23]. 

13. Convention manual. Section V. Prohibitions and customs matters. 19. Items not 
admitted. Prohibitions. June 2025. Berne: Universal Postal Union; 2025. 
Available from: https://www.upu.int/UPU/media/upu/files/aboutUpu/acts/06-
manualsInThreeVolumes/actInThreeVolumesConventionManual202506En.pd
f [cited 25 Oct 2025]. 

14. United Nations Environment Programme. Basel Convention on the control of 
transboundary movements of hazardous wastes and their disposal. Adopted 
1989. Geneva: Secretariat of the Basel Convention; 2025. Available from: 
https://www.basel.int/portals/4/basel%20convention/docs/text/baselconvention
text-e.pdf [cited 2025 Oct 23]. 

15. Convention on Biological Diversity. Cartagena protocol on biosafety. adopted 29 
January 2000. Montreal: Secretariat of the Convention on Biological Diversity; 
2025. Available from: https://bch.cbd.int/protocol [cited 2025 Oct 23]. 

16. Convention on Biological Diversity. Nagoya Protocol on access to genetic 
resources and the fair and equitable sharing of benefits arising from their 
utilization. 2014. Montreal: Secretariat of the Convention on Biological 
Diversity; 2025. Available from: https://www.cbd.int/abs [cited 2025 Oct 23]. 

17. Convention on international trade in endangered species of wild fauna and flora 
(CITES). 1973. Geneva: CITES Secretariat; 2025. Available from: 
https://cites.org/eng/disc/text.php [cited 2025 Oct 23]. 

18. Convention on the prohibition of the development, production and stockpiling of 
bacteriological (biological) and toxin weapons and on their destruction 
(Biological Weapons Convention). 1975. New York: United Nations Office for 
Disarmament Affairs; 2025. Available from: 
https://www.un.org/disarmament/biological-weapons [cited 2025 Oct 23]. 

19. United Nations Security Council Resolution 1540. 2004. New York: United 
Nations; 2025. Available from: https://disarmament.unoda.org/en/our-
work/weapons-mass-destruction/un-security-council-resolution-1540 [cited 
2025 Oct 23]. 

20. The Australia Group. Australia Group common control lists: dual-use biological 
equipment and related technology and software. Canberra: Department of 
Foreign Affairs and Trade; 2023. Available from: 
https://www.dfat.gov.au/publications/minisite/theaustraliagroupnet/site/en/doc
uments/common-control-lists/control-list-dual-use-chemical-facilities-
equipment-tech-software-2026-04.pdf?v=202606 [cited 2025 Oct 23]. 

21. The Australia Group. Australia Group common control lists: human and animal 
pathogens and toxins; and plant pathogens. Canberra: Department of Foreign 
Affairs and Trade; 2023. Available from: 
https://www.dfat.gov.au/publications/minisite/theaustraliagroupnet/site/en/doc



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

15 of 20 

uments/common-control-lists/Control-list-human-animal-pathogens-toxins-
2026-04.pdf [cited 2025 Oct 23].</eref> 

22. The Australia Group. Australia Group common control lists: plant pathogens. 
Canberra: Department of Foreign Affairs and Trade; 2023. Available from: 
https://www.dfat.gov.au/publications/minisite/theaustraliagroupnet/site/en/doc
uments/common-control-lists/List-of-Plant-Pathogens-for-Export-Control.pdf 
[cited 2025 Oct 23]. 

23. The Wassenaar Arrangement. Current control lists. Public documents, Vol. II – 
List of dual-use goods and technologies and munitions list. Vienna: 
Wassenaar Secretariat; 2024. Available from: 
https://www.wassenaar.org/control-lists/ [cited 2025 Oct 23].  

24. Terrestrial animal health code [internet]. Paris: World Organisation for Animal 
Health; 2023. Available from: https://www.woah.org/en/what-we-
do/standards/codes-and-manuals/ [cited 2025 Oct 23]. 

25. FAO biosecurity toolkit. Rome: Food and Agriculture Organization of the United 
Nations; 2007. Available from: https://www.fao.org/4/a1140e/a1140e.pdf [cited 
2025 Oct 24]. 

26. Taking a multisectoral, One Health approach: a tripartite guide to addressing 
zoonotic diseases in countries. Geneva, Rome & Paris: World Health 
Organization, Food and Agriculture Organization of the United Nations & 
World Organisation for Animal Health; 2019. Available from: 
https://www.who.int/initiatives/tripartite-zoonosis-guide [cited 2025 Oct 24]. 

27. European Union. Regulation (EC) No 1069/2009 of the European Parliament and 
of the Council of 21 October 2009 laying down health rules as regards animal 
by-products and derived products not intended for human consumption and 
repealing Regulation (EC) No 1774/2002 (Animal by-products Regulation). 
Document 32009R1069. 2009. Luxembourg: EUR-Lex; 2025. Available from: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009R1069 
[cited 2025 Oct 23].  

28. European Union. Commission Regulation (EU) No 142/2011 of 25 February 
2011 implementing Regulation (EC) No 1069/2009 of the European 
Parliament and of the Council laying down health rules as regards animal by-
products and derived products not intended for human consumption and 
implementing Council Directive 97/78/EC as regards certain samples and 
items exempt from veterinary checks at the border under that Directive Text 
with EEA relevance. Document 32011R0142. Luxembourg: EUR-Lex; 2025. 
Available from: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32011R0142 [cited 2025 Oct 23]. 

29. What is the harmonized system (HS) [internet]? Brussels: World Customs 
Organization; 2022. Available from: 
https://www.wcoomd.org/en/topics/nomenclature/overview/what-is-the-
harmonized-system.aspx [cited 2025 Oct 23]. 

30. Agreement on trade facilitation. Geneva: World Trade Organization; 2017. 
Available from: https://www.wto.org/english/docs_e/legal_e/tfa_e.htm [cited 
2025 Oct 23]. 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

16 of 20 

31. Cao C. China’s evolving biosafety/biosecurity legislations. J Law Biosci. 2021 
Jun 30;8(1):lsab020. https://doi.org/10.1093/jlb/lsab020 PMID:34221436 

32. Law of the Republic of Kazakhstan No. 122-VII “On biological safety of the 
Republic of Kazakhstan”, 21 May 2022 (as amended 28 February 2023). 
Astana: Government of Kazakhstan; 2022. Available from: 
https://biosafety.kz/en/ [cited 2025 Oct 23]. 

33. Council of the Russian Federation. Federal law of the Russian Federation of 
March 30, 1999 No. 52-FZ. About sanitary and epidemiologic wellbeing of the 
population. 1999. Moscow: SoyuzPravoInform; 2023. Available from: 
https://cis-legislation.com/document.fwx?rgn=1748 [cited 2025 Oct 23]. 

34. Government of India Directorate General of Health Services, Ministry of Health & 
Family Welfare and Central Pollution Control Board, Ministry of Environment, 
Forest & Climate Change. Guidelines for management of healthcare waste in 
health care facilities as per BioMedical Waste Management Rules, 2016. 
2018. New Delhi: Central Pollution Control Board; 2025. Available from: 
https://cpcb.nic.in/uploads/projects/bio-medical-
waste/guidelines_healthcare_june_2018.pdf [cited 2025 Oct 23]. 

35. Government of the Republic of South Africa. Hazardous substances act (Act No. 
15 of 1973). 1973. Pretoria: South African Health Products Regulatory 
Authority; 2017. Available from: 
https://www.sahpra.org.za/document/hazardous-substances-act-act-no-15-of-
1973/ [cited 2025 Oct 23]. 

36. Government of Japan. Act on the prevention of infectious diseases and medical 
care for patients with infectious diseases (Act No. 114 of 1998) [English 
translation]. 1998. Tokyo: Ministry of Justice; 2025. Available from: 
https://www.japaneselawtranslation.go.jp/en/laws/view/4822 [cited 2025 Oct 
23]. 

37. United States Department of Health and Human Services. Possession, use, and 
transfer of select agents and toxins; biennial review of the list of select agents 
and toxins. (Final Rule, 89 FR 101941). 2024. Washington, DC: Federal 
Register. 2025. Available from: 
https://www.federalregister.gov/documents/2024/12/17/2024-
29583/possession-use-and-transfer-of-select-agents-and-toxins-biennial-
review-of-the-list-of-select-agents [cited 2025 Oct 23]. 

38. Transportation of dangerous goods regulations [internet]. Ottawa: Government of 
Canada; 2025. Available from: https://tc.canada.ca/en/corporate-
services/acts-regulations/list-regulations/transportation-dangerous-goods-
regulations [cited 2025 Oct 23]. 

39. Shipping & logistics. WHO Shipping Fund Project [internet]. Geneva: Global 
Influenza Surveillance and Response System, World Health Organization; 
2025. Available from: https://www.who.int/initiatives/global-influenza-
surveillance-and-response-system/virus-sharing/shipping-and-logistics-
activities [cited 22 Jul 2026]. 

40. Shipment of specimens from suspected, probable or confirmed Ebola cases 
under the WHO Ebola Shipment Funds Project: emergency guidance. 
Geneva: World Health Organization; 2015. Available from: 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

17 of 20 

https://www.who.int/publications/i/item/who-evd-guidance-lab-15-1 [cited 22 
Jul 2026]. 

41. Guidance for laboratories shipping specimens to WHO reference laboratories 
that provide confirmatory testing for COVID-19 virus. Geneva: World Health 
Organization; 2020. Available from: 
https://www.who.int/publications/i/item/guidance-for-laboratories-shipping-
specimens-to-who-reference-laboratories-that-provide-confirmatory-testing-
for-covid-19-virus [cited 2026 Jul 22].  

42. Open-ended Intergovernmental Working Group on the WHO Pandemic 
Agreement. Report by the Director-General. Document A79/8. Draft annex. 
Outcome of the open-ended Intergovernmental Working Group (IGWG) on the 
WHO Pandemic Agreement in relation to the drafting and negotiation of the 
Annex described in Article 12 of the WHO Pandemic Agreement. Geneva: 
World Health Organization; 2026. Available from: 
https://apps.who.int/gb/ebwha/pdf_files/WHA79/A79_8-en.pdf [cited 2026 Jul 
22]. 

43. WHO Member States continue negotiations on the Pathogen Access and Benefit 
Sharing annex [news release]. Geneva: World Health Organization; 2026. 
Available from: https://www.who.int/news/item/20-07-2026-who-member-
states-continue-negotiations-on-the-pathogen-access-and-benefit-sharing-
annex [cited 2026 Jul 22]. 

44. Law of the Kyrgyz Republic “on biological safety in the Kyrgyz Republic”. 
Bishkek: Government of the Kyrgyz Republic; 2025. 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.25.295244 

18 of 20 

Box 1. Emerging policy priorities for international transport of infectious 
substances 

1. Implement national legislation harmonized with international transport and biosafety 
standards. This action addresses the finding that several states regulate 
infectious substances through environmental, veterinary or customs legislation 
that applies inconsistent definitions. Ministries of health, transport and justice 
should jointly review and align existing frameworks, preferably by amending 
regulations to ensure they reference the current edition of the UN Model 
Regulations on the Transport of Dangerous Goods7 and by assigning clear 
responsibilities for implementation, enforcement and periodic review. Legislative 
alignment can be slow and may require parliamentary action; once completed, 
however, it establishes consistent definitions and procedures for subsequent 
shipments and helps national requirements remain aligned with biennial revisions 
of international rules. 

2. Establish coordination mechanisms for infectious substance transport and legal 
mandates for competent authorities. Many countries have never formally 
designated an authority for infectious substance transport. A government decree 
naming a lead authority and interministerial focal points is inexpensive and can 
usually be issued without primary legislation. Its weakness is that a mandate 
without dedicated staff and a budget becomes nominal, as reported by 
participants of several existing committees. 

3. Develop, implement or strengthen procedures, policy documents and standard 
operating procedures for interagency collaboration and coherency. This action 
addresses the procedural ambiguity that was reported in both WHO 
subregions.3,4 National reference laboratories and customs administrations are 
the practical authors, with WHO and regional bodies supplying model texts. 
Standard operating procedures can be produced within months and shorten 
permit cycles immediately but they are only as durable as the staff trained to use 
them and require scheduled revisions. 

4. Institutionalize training and certification systems for shippers and customs officers. As 
certification is at present held by individuals rather than institutions, capability 
leaves with the post-holder. Embedding shipping competence in national 
laboratory and customs curricula, with periodic recertification, distributes 
competence across the system. Although the recurrent cost is real, the 
alternative of ad hoc external training is more expensive per person trained and 
competence does not accumulate. 

5. Integrate biosafety, dual-use and transport governance into preparedness planning 
and training. Transport is treated as a logistics afterthought in most national 
action plans. Including it in International Health Regulations (2005) 
benchmarking, simulation exercises and after-action reviews adds little cost, as 
those exercises are already being conducted, and exposes bottlenecks before an 
emergency occurs. Inclusion requires health, security and customs sectors to 
plan jointly, which is where such integration most often stalls. 

6. Develop digital permit and tracking systems to streamline processes. Paper-based, in-
person permitting was cited by workshop participants as a primary cause of 
delay. Existing single-window platforms used by customs can often absorb this 
function. Digitalization offers the largest time saving of the six priority actions but 
it is also the most capital-intensive and the most dependent on the other actions; 
automating an incoherent procedure only reproduces the incoherence faster. 

WHO: World Health Organization.  
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Table 1. International legal frameworks for transporting infectious substances 
Frameworks by category Relevance to infectious substance 

transport 
Public health and biosafety 
IHR (2005);1 WHO Pandemic Agreement;2 
Guidance on regulations for the transport of 
infectious substances 2025–20268 

Establish obligations for preparedness, 
surveillance and safe handling of biological 
materials, including pathogen sharing, 
transport procedures, packaging, 
documentation and personnel training 

Transport safety 
Model regulations on the transport of dangerous 
goods Rev. 24;7 Technical instructions for the safe 
transport of dangerous goods by air;9 Regulation 
concerning the international carriage of 
dangerous goods by rail (RID);10 International 
maritime dangerous goods (IMDG) code;11 ADR 
Agreement concerning the international carriage 
of dangerous goods by road;12 Convention 
manual from Universal Postal Union13 

Regulate infectious substances as 
dangerous goods and provide 
requirements for classification, packaging, 
labelling, documentation and transport by 
air, sea, rail, road and postal services 

Environmental and biodiversity 
Basel Convention on the control of transboundary 
movements of hazardous wastes and their 
disposal;14 Cartagena protocol on biosafety;15 
Nagoya Protocol on access to genetic resources 
and the fair and equitable sharing of benefits 
arising from their utilization;16 Convention on 
international trade in endangered species of wild 
fauna and flora17 

Regulate the transboundary movement, 
use and disposal of biological, genetically 
modified and protected materials, including 
access, benefit-sharing and biodiversity 
conservation considerations 

Biosecurity and disarmament 
Convention on the prohibition of the development, 
production and stockpiling of bacteriological 
(biological) and toxin weapons and on their 
destruction;18 United Nations Security Council 
Resolution 1540;19 Australia Group Common 
Control Lists;20–22 Wassenaar Arrangement 
Control Lists23 

Prevent the misuse of pathogens and 
toxins, establish national biosecurity 
controls and regulate dual-use biological 
materials that may require export permits 

Animal health and trade 
Terrestrial animal health code;24 FAO biosecurity 
toolkit;25 Taking a multisectoral one health 
approach: a tripartite guide to addressing 
zoonotic diseases in countries;26 Regulation (EC) 
No 1069/2009;27 Commission Regulation (EU) No 
142/201128 

Govern the movement of animal 
pathogens, animal by-products and 
zoonotic materials to prevent the spread of 
animal diseases across borders 

Customs and trade 
World Customs Organization harmonized 
commodity description and coding system;29 
Agreement on trade facilitation30 

Support customs classification, 
documentation and border clearance 
procedures and promote coordination 
among customs authorities to facilitate the 
timely movement of shipments 

FAO: Food and Agriculture Organization of the United Nations; IHR: International Health Regulations; 
WHO: World Health Organization. 
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Fig. 1. International regulations on transporting infectious substances, by 
transport modality, 2026 

 

 

Note. all transport regulations are underpinned by the United Nations Model regulations on the 
transport of dangerous goods, 24th edition.7 

 


