Course Topic: HPLC in Theory and Practice 

Course Description
High performance liquid chromatography (HPLC) is a common laboratory technique used to separate combined liquid compounds individually based on their unique chemical properties. When paired with a detector, HPLC equipment can both quantify separated compounds as well as provide a thorough chemical description for each. HPLC is used within pharmaceutical, food and beverage, cosmetic, biotechnology for use in quality control and research. The HPLC in theory and Practice course will provide students with a detailed understanding of the basic theory and applications of HPLC, which include but is not limited to HPLC operations, HPLC separation types, and sample preparation. In addition, students will learn how to operate HPLC software such as Empower as well as how to prepare HPLC mobile phases and columns. Each student will perform a chemical analysis on acetaminophen from Tylenol as a final course comprehension assessment. 

Contact Hours: 16 hours 

Day I

1. Introduction to Chromatography (Lecture)
A. Course Completion Requirements
B. HPLC Course Objectives
C. Chromatography History 
D. Chromatography Basics 

2. Introduction to Instrument and First Chromatogram (Demo) 
A. [bookmark: _Hlk166053535]Impact of Strong ACN (40%) on chromatograms
B. Impact of Weak ACN (20%) on chromatograms
C. Chromatograms Described
D. Elution: Isocratic and Gradient 
E. Impact of Gradient ACN on chromatograms

3. Quantitation in HPLC (Lecture)
A. Basics of Quantitation (Linear)
B. Quantitation in HPLC
C. Quality Control (System Suitability)
D. Calibration Approaches
E. Empower Software – General Trends and Tasks 
4. Solution, Mobile Phase, and Standard Preparation (Lab)
A. Mobile Phase Preparation
B. Standard Preparation 
C. Sample Preparation 
5. Setting up an HPLC (Lab)
A. Filling Lines and Purging Bubbles
B. Column Installation
C. Setting Method Conditions in Empower
D. Equilibration 
E. Programming an HPLC run Including QC/SS
6. [bookmark: _Hlk166155092]Getting to Know the HPLC Instrument (Lab)
A. General Overview of HPLC Flow Path 
B. Flow Path Identification 

[bookmark: _Hlk181974342]Day II

7. Processing the HPLC Run in Empower (Lab)
A. Integrating Peaks and Naming Peaks
B. Areas and Manual Calculation of Results
C. Defining Standards and Concentrations
D. Calculating Results in Empower
E. Checking QC/System Suitability 

8. [bookmark: _Hlk181974459]HPC Practical Theory 
A. Extraction: The Basis of Chromatography
B. Stationary Phase and the Mobile Phases
C. Analytes
D. pH and pKa
E. Beyond Reverse Phase 

9. [bookmark: _Hlk181974404][bookmark: _Hlk181974412]Instruments, Settings, and Options 
A. Instruments 
B. Columns and Column Temperature
C. Injection Volume and Rinse Solvents
D. Flow Rate and Detection
E. Mobile Phase Chemical Profiles
F. Detectors


Course Evaluation and Wrap-up
