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Course Description
The purpose of this course is to teach both the fundamentals and the state-of-the-art techniques for pharmaceutical and biological analyses.  The course includes lectures and lab sessions The lectures cover the basic concepts in development and application of analytical procedures, introduction to important bioanalysis techniques such as chromatography, electrophoresis, mass spectrometry, liquid-chromatography/mass spectrometry, quantitative method development and validation, data processing, and introduction to two hot areas in biomedical and pharmaceutical analysis: proteomics and analysis of biologics. The lab sessions will cover the operation of basic lab equipment as well as major instruments such as electrophoresis, chromatography, mass spectrometry; as well as data analysis, calibration, and validation.  
Course Rationale
Analytical techniques are the eyes and hands of biomedical and pharmaceutical research, and are often the bottleneck for scientific breakthroughs. For scientists in pharmaceutical science, the quality of analytical work is critical for quality PK/PD studies. While the Chemistry Department has courses on analytical chemistry, there is no course in UB covering practical bioanalysis and pharmaceutical analysis including biological sample preparation, biomatrix treatment, and quantitative method development and validation, nor is there a course introducing state-of-the-art proteomics and protein analysis technologies. The previous course, PHC560, will not be offered anymore.  This course is designed to fill a needed gap.  
STUDENT LEARNING OUTCOMES

Following completion of this course, students are expected to be able to:
· Describe basic concepts in pharmaceutical analysis. 

· Construct experimental design to execute a bioanalysis task. 

· Describe how the quality of analytical work is highly important for pharmaceutical and biomedical research; 
· perform quality control on their projects; 
· Describe the principles and learn the applications of different chromatographic techniques; Describe guidelines on choosing among them based on properties of target compounds and samples;

· Utilize various ionization and analyzer techniques; pros and cons of each technique; how to choose among them under specific situations;
· Describe the basic principles of fragmentation and ion chemistry;

· Describe the rationale and operate ligand binding assays. 

· Describe LC/MS techniques and their applications in pharmaceutical sciences; 
· Conduct the basic operation for electrophoresis separation; 

· Describe how the high sensitivity and selectivity of LC/MS makes it the most powerful tool in pharmaceutical and biological analysis, but that doesn’t mean it is simply the solution of all analytical problems; how to address challenges in pharmaceutical analysis;
· Recognize that the knowledge of biological matrices, sample treatment and separation is much more important than the skill of ‘operating instruments’ in pharmaceutical and biological analysis;
·  Describe the considerations for setting up a LC/MS method for drug analysis; 
· Describe on how to achieve high sensitivity, selectivity and throughput by LC/MS-based method; 
· Describe matrix effects for both chromatography and LC/MS; basic principles, quantitative evaluation and solutions

· Conduct calibration for LC/MS, Isotope dilution techniques, quantification using different calibration strategies, method validation.

· Describe the state-of-the-art proteomics techniques and applications; 
· prepare samples and data analysis for protein identification; 

· Describe the quantification methods for biologics in plasma and tissues.
Course outline (list of topics)
	Spring 2018: lectures: Monday 2-4 PM; labs: Wednesdays 11-2 PM and Fridays 1-4 PM

	
	
	

	Date
	Content
	Instructors

	29-Jan
	Lecture: Course overview, basic concepts in pharmaceutical analysis and experimental design (Qu , Balu)
	Qu, Ruszaj

	31-Jan, 2-Feb
	Lab: basic operations of lab tools; lab safety; pipetting; weighing; pH meter; UV-vis scans; centrifuge; how to take care of and maintain  basic instruments
	Ruszaj, Shen, Tu 

	5-Feb
	Lecture: Analytical Biophysics-1
	Balu-lyer

	7-Feb, 9-Feb
	 Lab: characterization of protein structure and conformation  
	Balu-lyer

	12-Feb
	Lecture: Analytical Biophysics-2 
	Balu-lyer

	14-Feb, 16-Feb
	Lab: characterization of protein structure and conformation  

	Balu-lyer

	19-Feb
	Lecture: Electrophoresis and basics of liquid chromatography
	Qu

	21-Feb, 23-Feb
	Lab: Liquid chromatography
	Ruszaj

	26-Feb
	Lecture: Immunoassay
	Shah  

	28-Feb, 2-Mar
	Lab: ELISA
	Tu

	5-Mar
	lecture: Introduction to mass spec-1
	Qu

	7-Mar, 9-Mar
	LCMS1-scan modes#1
	Ruszaj

	12-Mar
	Lecture: Introduction to mass spec-2
	Qu

	14-Mar, 16-Mar
	LCMS2-scan modes#2
	Ruszaj 

	26-Mar
	Lecture: coupling LC to MS
	Qu

	28-Mar, 30-Mar
	LCMS3- calibration curve preparation
	Ruszaj 

	2-Apr
	Lecture: Sample preparation and guidelines for method development
	Qu

	4-Apr, 6-Apr
	LCMS4- calibration curve review , lipid analysis, peptide analysis
	Ruszaj

	9-Apr
	Lecture: Calibration and method validation/evaluation
	Qu

	11-Apr, 13-Apr
	Lab: BCA protein concentration determination; 
	Tu, Wang

	16-Apr
	Lecture: Introduction to proteomics-1
	Qu

	18-Apr, 20-Apr
	Lab: SDS-PAGE electrophoresis;
	Tu, Wang

	23-Apr
	Lecture: Introduction to proteomics-2 
	Qu

	25-Apr, 27-Apr
	Lab: In-gel and on-pellet digestion 
	Tu, Shen

	30-Apr
	Lecture: Introduction to LC-MS-based biotherapeutics analysis-1
	Qu

	2-May, 4-May
	Lab: LC-MS protein analysis and database search 
	Tu, Qu

	7-May
	Lecture: Introduction to LC-MS-based biotherapeutics analysis-2
	Qu

	9-May, 11-May
	Lab: relative protein quantification 
	Tu, Qu

	Mid-May, TBD (optional)
	Lab: discovery of signature peptides for biotherapeutics
	Qu, An

	late-May, TBD (optional)
	Lab: quantification of biotherapeutics
	Qu, An

	
	
	

	
	
	


Course Coordinator Contact Information

Jun Qu, Ph.D

Department of Pharmaceutical Sciences

Kapoor Hall 318

SUNY Buffalo
Buffalo, NY 14214

716-645-4821

INSTRUCTIONAL METHODS
The course will be taught using lectures, labs and discussions, to achieve: i) active learning; ii) training of critical techniques, and iii) effective communication.  In the lectures, the students will be taught the rationale of each technique, and then immediately the theories will be linked to real-world applications that are closely associated with pharmaceutical and biomedical research. After the lecture, the students will have hand-on experience in the lab to enable a deeper understanding of individual technologies. The students are required to read related materials before the class and will be asked to host discussion from time to time in the class.  Finally, the students will be familiarized with the state-of-the-art technologies that are highly important for their future research. 
learner assessment
10% attendance of lecture, including Q&A session;
10% final presentation; 
40% lab session grades: each lab session will have a worksheet completed by students. 
40% final exam (multiple-choice questions on lecture part)
DISABILITY SERVICES
If you have a disability and may require some type of instructional and/or examination accommodation, please inform the Course Coordinator early in the semester so that we can coordinate any assistance that you may need. If you have not already done so, please contact the Disability Services office. The office is located at 25 Capen Hall and the telephone number is (716) 645-2608.

ACADEMIC INTEGRITY

All students are expected to be familiar with and abide by the University's academic integrity policies, available in the Graduate School Policies and Procedures Manual. Plagiarism detection software may be used by individual instructors or the institution to aid in determining the originality of student work. The UB Libraries’ guide on proper citation methods provides useful information for students.

A proven case of academic dishonesty against a student may result in his/her expulsion from the School and University.

GradING

Grade Scheme

	Min
	Max
	Grade

	0.00%
	69.99%
	F

	70%
	74.99%
	C

	75%
	79.99%
	C+

	80%
	82.99%
	B-

	83%
	86.99%
	B

	87%
	89.99%
	B+

	90%
	94.99%
	A-

	95%
	100%
	A


SYLLABUS CHANGE POLICY
This syllabus is a guide for the course and is subject to change without advance notice.
PAGE  
1

