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Background/Introduction: The FDA regulatory path for Closed-Loop TCI has been addressed in the 2012 ISAP meeting. Proving the system stability is a critical component of any IDE or PMA application. We propose here a method for the design of a robust predictive PID controller for Propofol whose stability is guaranteed in a given adult population. This work is supported by US Army (W81XWH-11-C-0078).
Methods: Using 44 Propofol PKPD models obtained in a previous study using the WAVcns cortical activity index1,2 on adults (18-60 yrs;53-105 kg), we derived uncertainty bounds using a multiplicative uncertainty framework. These bounds define a limit on the frequency response of the system’s closed-loop transfer function. PID controller parameters can then be optimally tuned so not to violate the stability bounds. A Smith Predictor was further added for improved performance.
Results: We applied the robust predictive controller to all 44 patient models and set the system to target a depth of WAVcns=50. Stable results were obtained for all patients (Figure 1).
Conclusion: A fixed controller that remains stable for a given adult population has been designed. Stability can be mathematically demonstrated. Simulated results show adequate clinical performance.
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Background/Introduction: We tested the effects of ketamine (KET) and rocuronium (ROC) on a wavelet transformation algorithm (WAVCNS) of the electroencephalogram, as calculated by the Neurosense® monitor (NeuroWave Systems Inc., algorithm v.3.0.0.1). We reanalyzed raw electroencephalogram signals obtained from a prior study. 1
Methods: After ethics’ committee approval, 41 patients were allocated to four groups. Baseline measurements were performed after implementing calculated steady-state anaesthesia with propofol and remifentanil. No additional drugs were given in the CONTROL group. The KET group received a bolus of ketamine (0.4mg/kg) followed by a 1 mg/kg/h continuous infusion. The ROC group received rocuronium (0.9 mg/kg). The ROC+KET group received both. All data was stored during 15 minutes after baseline.  WAVCNS was extracted post-hoc from raw EEG measured on the mastoid position with the A-line® AEP monitor (Danmeter).  Mean WAVCNS changes from baseline were tested within each group and compared with CONTROL. 

Results: Compared to baseline, WAVCNS increases in KET and decreases in ROC (p<0.05 respectively after 7-9 and 10-12 minutes). No significance was found in ROC+KET. When compared with CONTROL, KET did not show significant larger changes from baseline. (Figure 1 A) ROC and ROC+KET decrease compared to CONTROL . (Figure 1 B-C)
Conclusion: WAVCNS seems to be only limitedly affected by ketamine in our dataset. This result may be related to large variability in WAVCNS in all groups. Rocuronium decreases WAVCNS during steady state anesthesia.
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