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Abstract: Type 1 diabetes mellitus (T1DM) is a chronic autmiome disease affecting approx
mately 35 million individuals world-wide, with assated annual healthcare costs in the US
mated to be approximately $15 billion. Current tmgent requires either multiple daily insuli The Professor Roger
injections or continuous subcutaneous (SC) indafiasion (CSII) delivered via an insulin infu _
sion pump. Both treatment modes necessitate frédueod glucose measurements to determESEYCSISREMIENEEE]
the daily insulin requirements for maintaining rearmal blood glucose levels. annual event the

More than 30 years ago, the idea of an artifiarlaerine pancreas for patients with type 1 dia Centre for Process
tes mellitus (T1DM) was envisioned. The closed-l@eopcept consisted of an insulin syringe . :
blood glucose analyzer, and a transmitter. In theuimg years, a number of theoretical resea Systems Engineering
studies were performed with numerical simulatiandémonstrate the relevance of advanced { inaugurated as a

cess control design to the artificial pancreashdlivery algorithms ranging from simple PID,
H-infinity, to model predictive control. With thedgent of continuous glucose sensing, which tribute to Professor
ports interstitial glucose concentrations approxélyaevery minute, and the development
hardware and algorithms to communicate with androbimsulin pumps, the vision of closed
loop control of blood glucose is approaching aitgal leadership,

Sargent’s vision,

In the last 10 years, our research group has beeking with medical doctors on clinical demorjiSI(elaliile=T R (Eeglyller1
strations of feedback control algorithms for thefigral pancreas. In this talk, | will outline thg
difficulties inherent in controlling physiologicahriables, the challenges with regulatory appro
of such devices, and will describe a number of @secsystems engineering algorithms we hJRIISRITer- VAT RN il=[s|
tested in clinical experiments for the artificianzreas.
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of Process Systems
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Biography: Frank Doyle holds th®uncan and Suzanne Mellichamp Chair in Process Control in the De- 9 9

partment of Chemical Engineering, as well as agpaénts in the Electrical Engineering Departmend &
the Biomolecular Science and Engineering Program@tSanta Barbara. He is the Director of the UCH
MIT/Caltech Institute for Collaborative Biotechngies, and is the Associate Dean for Research iCtte
lege of Engineering. He received a B.S.E. degrem fPrinceton, C.P.G.S. from Cambridge, and Ph
from Caltech, all in Chemical Engineering. Priothie appointment at UCSB, he has held faculty agpo
ments at Purdue University and the University ofabare, and held visiting positions at DuPont, Weys
haeuser, and Stuttgart University. He has beengrézed as a Fellow of multiple professional organiz
tions including: IEEE, IFAC, AIMBE, and the AAAS.eHserved as the editor-in-chief of tHeEE Trans-
actions on Control Systems Technology from 2004-2009, and was the Vice President fodiPations in the
Control System Society from 2011-2012. In 2005whas awarded th€omputing in Chemical Engineering
Award from the AIChE for his innovative work in ¢gms biology, and in 2012 was a finalist for t
WYSS Institute - IEEE EMBS Award for TranslatiorRésearch. His research interests are in systeris
ogy, network science, modeling and analysis ofaciian rhythms, and drug delivery for diabetes.
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