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Tencor, Infineon, Qimonda and imec. Altimime holds an MSc from Heriot-Watt University, Scotland.



Intersecting Paths: Uniting Moore's Law and Biology Through Bioconvergence

PMRRUK

N. Siragusa

W Chief of Staff to Dr. Laura Matz, the Chief Science MERCK
and Technology Officer

_ Merck KGaA, Science and Technology Office,
L Darmstadt, Germany

Abstract

Intersecting Paths: Uniting Moore's Law and Biology Through Bioconvergence

For more than 4 billion years, nature has been perfecting its biological systems, developing solutions that
scientists and engineers are just beginning to grasp and utilize. Leveraging synthetic biology, a myriad of
applications - ranging from antibiotic development to laundry detergent enzymes, even to DNA data storage -
have come to fruition.

Biological systems inherently possess the ability to self-assemble, self-repair, and self-replicate. This gives
them an edge that critically affects capacity, precision, and cost-efficiency, metrics highly relevant in the
material science as well as manufacturing process.

Recent technological developments allow us to read (sequence) and write (synthesize) DNA with greater
ease and accuracy. This exponential advancement in our ability to 'program' DNA propels a technological
revolution mirroring the computer surge of the 20th century and impacting manufacturing on a scale
reminiscent of the 19th-century industrial revolution.

In the domain of synthetic biology, two fundamental design principles particularly stand out - the concept of
reusable parts and the engineering design cycle. The engineering design cycle, also applied in the
semiconductor industry, simplifies the engineering process into three stages: design, build, and test. This
structure's ability to scale exponentially implies that we are now able to function within the framework of
Moore's Law. This principle, established in computer manufacturing, indicates that capacity successfully
doubles approximately every 2 years over extensive periods.

Moore's Law's relentless pace has become the benchmark for significant, long-term industrial progress. This
pace is now attainable in gene synthesis. As we transition from conventional manufacturing to 'smart'
manufacturing, we are harnessing the incredible compute power that Moore’s Law has provided for image
and pattern recognition and massive data set analysis to drive manufacturing efficiency.
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