[image: C:\Users\Elaine.Scott\Documents\LaTex\____TEST____Frontiers_LaTeX_Templates_V2.5\Frontiers LaTeX (Science, Health and Engineering) V2.5 - with Supplementary material (V1.2)\logo1.jpg]		
		Supplementary Material

Supplementary Material
1 Supplementary Appendix A
To complement the contents of this article, this appendix expands on the biomedical microrobotics scenario, a domain where WNAI principles may find early application. In this context, the field of micro- and nanorobots represents a particularly relevant area of medical robotics, focused on the design, programming, production, and management of robots at the micro- and nanoscale. 
The rapidly progressing technology of synthetic cells is attracting the attention from specialists in that area, because synthetic cells might offer selective advantages, in specific applications, when compared to other micro- and nanoparticles-based systems. The potential applications are multifold: targeted or controlled drug delivery, tissue engineering, biosensing/imaging, red blood cell biomimicry, anaemia treatment, biofilm digestion, viral removal, biological sensing, detoxification, cardiovascular diseases, etc. (Ren et al., 2024; Zarepour et al., 2024; Kumar et al., 2025). Nanomedicine, that born with liposomal drug delivery (Lasic and Papahadjopoulos, 1998), can further evolve thanks to this new biotechnology, and become “smart”, cognitive, and adaptive. Scaling-up challenges (Sharf-Pauker et al., 2025), public acceptance (Rook et al., 2025) and regulation needs (Sampson et al., 2024) have been discussed too. 
Detailed discussions, primarily in the form of perspectives and hypotheses, though with some notable exceptions (Krinksy et al., 2018; Toparlak et al., 2020; Chen et al., 2022), can be found in dedicated publications (Sato et al., 2022; Sümbelli et al., 2023; Waeterschoot et al., 2024; Kim et al., 2025; Maia et al., 2025; Yandrapalli, 2025).
It is worth recalling that the construction of synthetic cells for nanomedical applications can, within a computationalist paradigm, be interpreted as the creation of chemical robots equipped with a form of chemical AI. This perspective—common in bioengineering and SB—also intersects with research in molecular communication (Hiyama et al., 2005; Nakano et al., 2013) and the emerging field of the Internet of Bio-Nano Things (IoBNTs) (Akyildiz et al., 2015; see commentary in Stano et al., 2023).
Biomedical micro-robotics provides one illustrative domain where WNAI principles may be explored, alongside other possible applications. In continuity with the main text, here we have highlighted how wetware approaches can inspire concrete scenarios within robotics and AI.
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