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Abstract

Internet technology facilitates connectedness but often fails to foster collaboration. Advanced modeling
techniques can provide insight for development discussions, but in many cases, these tools infrequently
result in integrated knowledge for real time decision making. Cognitive engineering (CE) fuses human
expertise and creativity with technology and provides the strategy for maximizing human, company and
product potential. CE is based on a classic model of strategic decision-making —the OODA loop
(observe, orient, decide, act). The power of the OODA loop exists in its conversion of information to
knowledge, and the communication of that knowledge, in real time, to a global team at key milestones
when flexibility still exists to rationally adjust or change course. The successful implementation of CE
has three critical componenls aggresslve data management and assembly processes; innovative data
analysis, ing and 1 and capability to engage globally dispersed teams in the
use of knowledge. CE requires individuals to function at a demanding and creative level. However, the
use of generated knowledge often challenges pre-conceived notions of the desirable dosing and
development strategy and the collective bias that may exist as to whether a target product profile is
being met. Failure to generate, critically evaluate, and utilize knowledge at critical milestones can result
in lost opportunities.

Introduction

Teams must function at a demanding and creative level in order to realize the return on

ir for the clinical process. The timelines of

present challenges and stresses. This creates an important problem because the sophistication
to perform analysis and modeling activities and the understanding of the strategic value of the
results and their implications for decisi king must be deli ti d in the
workforce.

Cognitive Engineering

Cognitive engineering provides the unifying precepts that stress the need for, and application of, human
experience and creatlwty guides the design of technology solutions to support collaboration and

ion; and the i at the human and technology interface. Thls union of
humanity and technology is critical to meeting the agg for ti data
assembly, analysis, and collaboration demanded in modern drug development.

Cognitive engineering is the coupling of technology and human intelligence.*
«  Technology enables efficiency and allows continuous collaboration between parties.
« People utilize their intelligence and creativity to make knowledge-based decisions.
« The goal is to generate and use knowledge in real time.

The Process to Support the Science

RTDA — Real Time Data Assembly

The implementation of RTDA, with an emphasis on drug dosing and concentration-time data required
for analysis and modeling, ensures the quality of data collected during a clinical trial, provides an
opportunity to address deficiencies, and expedites data cleanup so that analysis results are available
for crucial decisions in drug development.

The prototype program was implemented during the delavirdine mesylate clinical trials program and
was subsequently adopted by the FDA in its 1999 Guidance on Population Pharmacokinetics.>*

“Real time data assembly prevents the problems that generally arise when population PK data are
stored until the end of a clinical trial. Real time data assembly permits an ongoing evaluation of site
compliance with the study protocol and creates the opportunity to correct violations of study
procedures and policy. Evaluation of pharmacokinetic data can provide the safety data monitoring
board with insight into drug exposure safety evaluations and drug-drug interactions. Real time data
assembly creates the opportunity for editing the concentration-time data, drug dosing history, and
covariates data in a timely manner to meet the pharmacokinetic objectives of a clinical trial and to
facilitate the model building process. It also allows practical analysis and development of software
protocols for the final analysis, thereby saving much time in data analysis. If real time data analysis
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An Architecture to Support Real Time Assembly, Analysis,
and Dissemination of Knowledge
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Approvability vs. Marketability

Clinical development must look at a drug’s entire lifecycle, from discovery, through early and full
development, all the way through patent expiration, lifecycle extensions, or an OTC switch in order to
realize the full value of cognitive engineering. Even if development and marketing teams follow ideal
target goals and accelerate a product to market, it may still fall short of its ultimate potential.> Cognitively
engineered drugs are better equipped to survive and thrive in a competitive marketplace because they are
developed in an environment that gives development and marketing teams the opportunity to function
collaboratively. Drugs that are accelerated into the marketplace without this type of collective foresight
may experience commercial success, but often fail to reach their full value (we have termed this
accelerated immature).

Maximizing Product Potential Requires Science,
Process, Technology, and Vision

Cognitively
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