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Research and academic institutions play a vital role in advancing the development of indigenous vaccines. The self-driven
research and production of vaccines that suit national or regional public health needs reduces reliance on imports and
enhancesself-reliance, whichis particularlyimportant for developing countries[1].

These institutions contribute at many stages of the development of vaccines. Their work includes pathogen isolation and
characterization, antigen discovery, and the development of platform technologies, including inactivated, recombinant, and
subunitapproaches. Theirinvolvement may extend to early-stage clinical trialsand immunological data that support vaccine
research. Collaboration with industry provides another way by which vaccine research can progress from laboratory
developmenttolarge-scale manufacturing[2].

Training of candidates for vaccine research encompasses skills development with afocus on affordable biopharmaceuticals
and vaccines. Universities and research institutions can contribute in terms of discovery, clinical trial infrastructure, and
specialized scientific expertise. Collaboration between academia, industry, and government can further support the
movement of research towards product development[1].

Comparable roles for public research institutions can be seenin other countries. In Brazil, institutions such as Fiocruz (Bio-
Manguinhos), together with partnerships involving universities, have supported technology transfer, local production of
COVID-19 vaccines, and efforts to develop indigenous vaccine platforms, including mRNA approaches. These activities have
also been linked to wider efforts to reduce dependence on external vaccine supply. In other low- and middle-income
countries, research institutions contribute to vaccine research, scientific training, and collaborations intended to address
pathogenstrainsandlogistical needsrelevant to their own settings[3].

For Pakistan, strengthening domestic vaccine production is particularly relevant because of the country's heavy
dependence on imported vaccines. Approximately 80-95% of the vaccines used in the national immunization program are
reported to be imported. Such dependence may increase exposure to global supply disruptions, higher procurement costs,
and potential vaccine shortages during pandemics or otheremergencies[ 4 ].

Overall,academic andresearchinstitutions are particularlyimportant during the early stages of vaccine development, when
evidence must be generated for subsequent regulatory and policy decisions, including those made through bodies such as
India's NTAGI. Academic and research institutions also contribute to training the next generation of vaccinologists and to
maintaining the scientific capacity needed to respond to emerginginfectious threats. Academic research alone, however, is
not sufficient. Its contribution to indigenous vaccine development depends on continued funding, supportive policy, and
effectivelinkswithindustry. Together, these factors can strengthen domestic vaccine capacity, improve accesstovaccines,
and support preparednessfor future public healthemergencies.
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