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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)   

An upper division organic chemistry lab course will be modified by introducing combinatorial 
chemistry (the production of many molecules at once using automation) as its main focus.  This will 
better prepare students for employment in the biotechnology industry, where these techniques are 

iTECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
 An upper-division undergraduate organic chemistry lab course will be redesigned to focus on 
using combinatorial chemistry to produce libraries of molecules.  The centerpiece of this revised lab will 
be a Gilson 215 single-channel liquid handler, a standard piece of machinery in every biotechnology 
company, which serves essentially as a robotic pipetting machine.  Each experiment in the revised course 
will involve students designing a combinatorial library, using the robot to assist with conducting the 
reactions and identifying their success, followed by carrying out biological assays on the products.  The 
experiments in the course will come from adaptations of the P.I.'s own research, modifications of 
literature experiments dealing with non-automated combinatorial chemistry, and new ideas developed at 
CSU, Chico.  Collaborators (Drs. Larry Hanne and Larry Kirk) will aid in the development of methods 
for biological testing.  This course will attract students interested in both chemistry, biology, and robotics, 
and once finished they will be attractive potential hires in biotechnology, as they will have learned the 
theories and techniques of combinatorial chemistry. 
 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project relevant to California.  Do not include proprietary or confidential information.  This may 
be distributed before the funding decision has been finalized. 

There is a pressing need in the United States for new medicines to treat all sorts of ailments, from 
bacterial infection to high blood pressure to cancer.  The main strategy for the discovery of these 
pharmaceuticals in the 21st century is by making many different chemicals and testing each one for their 
efficiency at combating the disease in question, by a process termed combinatorial chemistry.  
Combinatorial chemistry uses automation (robots!) to do the work of many people and make whole 
libraries of chemicals all at once.  Every biotechnology or pharmaceutical company in the world has 
realized in the past decade that the more potential new drugs you can make and evaluate, the better 
chance you have of finding one that will be medically useful.  However, the widespread introduction of 
this technology and its applications in industry has not yet been followed by its use and instruction in 
undergraduate chemistry courses and laboratories at colleges.  This project seeks to introduce the 
techniques of robotics and combinatorial chemistry in a lab course aimed at chemistry and microbiology 
majors, to teach them the techniques involved in making, identifying, and testing large numbers of new 
molecules using automation.  The ultimate goal is to produce graduates with an ability to step right into 
the environment of a biotechnology company and carry out these procedures, in the hope that one day 
they will help discover a new medicine using this method, to the benefit of all of society. 


