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Abstract:	
 
In this presentation, I will introduce you to “molecular 

communication” as it occurs amongst biological entities ranging 

from cells to ecosystems. Over the past decade or so, researchers 

have begun to develop the theoretical foundations of a field 

where chemicals – rather than electromagnetic waves – are used 

to transmit messages and have started to create systems for 

deployment in the real-world. Applications have been proposed in 

the military, engineering, biomedical, agricultural, and numerous 

other realms.	

 

Then, I will discuss some of the issues and concerns raised by 

human-engineered molecular communication systems. What 

about (bio)hacking, (bio)safety, and (bio)security? What if a third 

party released molecules into an ecosystem or a city to disrupt 

“normal” molecular communication amongst and between people, 

plants, and animals? For both humans and the environment, can 

we define, let alone measure, the impacts and risks of 

technologies and devices based on a signalling modality that is a 
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keystone of the natural world?	

 

Next, I will propose a new schema, the FLE5SH (Financial, Legal, 

Economic, Ethical, Equitable, Environmental & Ecosystem, Social 

and Historical) framework, to help organise, interpret and assess 

past, extant, emerging and new research and development in 

science, technology, engineering, mathematics and medicine 

(STEMM) – not only molecular communication, but also, for 

instance, synthetic biology. The spatial and temporal breadth and 

depth of the nine diverse, multifaceted, and intercommunicating 

lenses that comprise the FLE5SH framework provide an alternative 

world view (Weltanschaung) that is distinct from the aspects of 

“ethics, gender equality, open access, public engagement, and 

science education” that underpin the prevailing concept of 

“Responsible Research and Innovation”.	

 

Finally, I will suggest a need to reflect on the role of research and 

development as well researchers within society, locally, nationally 

and internationally. Ought we examine a variety of options 

(“innovations”) when asked to address a problem: enunciate, 

disseminate and discuss not only high-technology but also 

appropriate-/low-technology solutions? Should progress be 

pursued as an end in itself rather than a means to an end? What 

price progress – the moral and practical dangers in today's 

seemingly insatiable and accelerating pursuit of technological 

advances and consumer demand for more? Is progress neutral as 

many believe technology is, or are there winners and losers, 

vested interests and concentrated power? Should a researcher be 

held responsible for how society uses – or abuses – their 
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discoveries? Who should assess, approve (or not as the case may 

be) and regulate technologies? – assuming legislators can keep 

ahead of the STEMM curve? Ultimately, if “Mother Earth” – Nature 

itself – has or should have inherent legal rights analogous to 

those afforded to humans, what are the implications? 	

	


