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Abstract: Explosives and pyrotechnics play a critical role in modern military technology. Recent
advancements in nanotechnology, artificial intelligence, and 3D additive manufacturing are transforming
their development, applications, and safety. This paper examines how these disruptive technologies
shape the future of explosives while addressing the challenges of their ethical application. Special
attention is given to Al’s ability to detect, deactivate, and defend against explosive threats, significantly
impacting military doctrines. The geopolitical and geo-economic implications of these technologies on

global power balance are also analyzed.

Bottom-line-up-front: Disruptive technologies are revolutionizing explosives, requiring careful

consideration of their risks and applications.

Problem statement: How do innovations in explosives and pyrotechnics challenge traditional military

applications and doctrines?

So what?: The military, policymakers, and researchers must collaborate to responsibly develop and

implement these technologies to modernize capabilities while addressing ethical challenges.

Explosive and pyrotechnic systems are key components of military technology. In the last few years, new
technologies have brought disruptive change, making their applications and safety pivotal. This paper
examines how innovations such as nanotechnology, artificial intelligence, and 3D additive manufacturing
shape the future of explosives. One significant application of artificial intelligence lies in its ability to

detect, deactivate, and defend against explosive threats, altering traditional military doctrines.

Special emphasis is placed on the complications and hazards associated with applying these technologies,

particularly the potential proliferation of advanced explosive devices and their misuse by non-state actors.
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Additionally, the geopolitical and geo-economic dimensions of these disruptive innovations and their

impact on the global balance of power are considered.

This work presents a comprehensive review of new technologies in the field of explosives and
pyrotechnics, explores the threats and ethical challenges they pose, and offers recommendations for
further development and the responsible management of innovations in military structures and
technology. The goal is to highlight the critical role these technologies play in modernizing military

capabilities and enhancing global security.
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