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Abstract
The increasing interconnectedness of our world heightens the risks posed by biological threats, both natural and 
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need for adaptable and forward-thinking biodefense strategies. For 
instance, the rise of synthetic biology presents both opportunities and 
risks; while it enables the rapid development of vaccines, it also raises 
concerns about the creation of harmful pathogens [7].

Importance of Early Detection

Early detection is crucial in mitigating the impact of biological 
threats. Current surveillance systems often lack the capability to identify 
outbreaks before they escalate. Implementing advanced technologies 
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