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COURSE INFORMATION
This course description outlines the fundamentals about PHM 324.  Although a handout has been distributed in the first class, the same information can be retrieved in Blackboard under Course Information with Lecture Slides under Course Documents:

[image: image2]Fall-2007-PHM324Y1-Y-LEC0101: PHARMACOKINETICS
Note:

Future course information, including announcements related to the timing of exams, posting of problem sets, posting of problem set solutions or answer keys, posting of marks and posting of additional handouts, will be made in class. 

All handouts, problem sets, problem set solutions, marks, previous examinations and answer keys, and equations for examinations will be will be provided through posting to the website identified above AFTER being announced in class.

CALENDAR DESCRIPTION:  


This course examines how the fate of drugs in the body is influenced by physiologic and biochemical processes.  Discussions feature a mathematical description of the events that transpire following drug administration.  The fundamental principles and quantitative relationships will be used to evaluate biological data, determine approaches in designing dosage regimens, and evaluate pharmacologic response.  The resulting theory will form the basis for selecting a particular route of drug administration, evaluating different manufactured products of a drug, and identifying patient factors which require a modification of normal drug dosing regimen.

FACULTY OF PHARMACY

UNIVERSITY OF TORONTO

YEAR:    THIRD PROFESSIONAL YEAR  

COURSE NUMBER:   PHM 324Y

COURSE TITLE: Pharmacokinetics

REQUIRED:   X
COURSE LENGTH:  FALL   ;  SPRING   ;  YEAR  X


Term 1
Term 2
HOURS/WEEK:
LECTURE
2
2


TUTORIAL/TERM
>1(Optional)
>1(Optional)


PRACTICAL
0
0

COURSE COORDINATOR:



Term #1 COORDINATOR: 
PROFESSOR SCOTT WALKER



EMAIL:  scott.walker@sunnybrook.ca


Term #2 COORDINATOR: 
PROFESSOR M. PIQUETTE-MILLER



EMAIL: m.piquette.miller@utoronto.ca

INSTRUCTORS:     SCOTT WALKER and M. PIQUETTE-MILLER

TEXTBOOK(S):  (A)  REQUIRED   ;  (B)  RECOMMENDED X



Shargel L and Yu A: Applied Biopharmaceutics





and Pharmacokinetics; 4th  Edition




Appleton &Lange, Stamford, Connecticut, 1999

PREREQUISITES:
Calculus (equivalent to U of T MAT135Y), Biology, Physiology

COURSE GOALS & OBJECTIVES:

The primary aims of this course are to equip the student with fundamental pharmacokinetic principles and to illustrate their application in drug administration.  The goal is to have students be able to understand and interpret the pharmacokinetic/dosing information found in readily available drug information sources like the Compendium of Pharmaceuticals and Specialties (CPS).  As a result the student will be able to:

1.  Identify the salient pharmacokinetic differences between parenteral and non-parenteral routes of administration.

2.  Identify those physiologic and product formulation factors which define the bioavailability of drugs administered by non-intravenous routes.

3.  Indicate how infusions or multiple single doses can achieve target concentrations in biological fluids.


4.  Recognize the relationship between pharmacokinetics and pharmacodynamics.

5.  Understand the technique of dosage design when nonlinear pharmacokinetics is present.

6.  Understand how various patient factors may change the normal drug pharmacokinetics and thereby the drug dosages.

RATIONALE FOR INCLUSION IN CURRICULUM:

Pharmacokinetics is an integral part of the fundamental understanding regarding drugs and also is a vital factor in individualizing drug treatment.  Together with information regarding response and toxicity, pharmacokinetics assists in product design and the identification of dosing regimen to be recommended for the average patient.  When physiologic differences between patients lead to noteworthy changes in a drug's normal pharmacokinetics, it is possible to furnish a rational quantitative adjustment in order to achieve the desired response.

TEACHING METHOD/FORMAT:

A large group lecture method is used. During the lecture, problems are presented and students participate in solving them.  Small assignments are also regularly presented.  In some cases it may be necessary to hand them in.  For each term, one or more problem sets are assigned which must be handed in for grading.

The pharmacokinetic information found in selected monographs of the Compendium of Pharmaceuticals and Specialties (CPS) will serve to illustrate concepts and their application to patient dosing.

STUDENT EVALUATION PROCEDURES: 


The final grade is based upon the results of hand-in assignments and two examinations.  This final grade will be determined via:


COMPONENT
CONTRIBUTION TO FINAL GRADE (%)
GRADED ASSIGNMENTS



• Term #1 Problem Set(a) - 
7.5


• Term #1 Problem Set(b) -
7.5


• Term #2 Problem Set(a) -
7.5


• Term #2 Problem Set(b) -
7.5


      TOTAL
30
EXAMINATIONS


• Term #1 Examination
35


• Term #2 Examination
35


      TOTAL
70
COMBINED TOTAL

100

EXAMS

Examinations will be set to test the student's knowledge and understanding of the course content.  Consulting previous exams (made available at the PHM 324 web location later in the year) will illustrate this statement.  Since pharmacokinetic principles taught in the first term will be used as a basis for material taught in the second term, the second term exam, while not strictly cumulative, will require familiarity with first term principles and terms in addition to all material taught during the second term.
MISSED EXAM / LATE ASSIGNMENT POLICY:

The general Faculty of Pharmacy policy procedures on missed examinations or assignments (pages 51-52 of the 2006-2007 calendar) will apply.  More specifically, in PHM 324, the following policy will apply to each component comprising the final grade –


1.
The Term #1 Examination - If a valid petition is presented, one make-up exam will be scheduled comprising a written and/or oral examination.  Failure to attend this make-up will result in the value of the Term #2 Examination being increased to a total value of 70% (i.e. 35% from Term #1 plus 35% from Term #2).


2.
Any late hand-in assignments will be penalized as stated in the assignment.  Failure to present a completed assignment will lead to a grade of zero for that assignment.

SPECIAL INSTRUCTIONS FOR EXAMINATIONS:

It is important that you have a working calculator that is able to solve exponentials.  Pre-programmable calculators, portable PCs or Palms will not be allowed.  At each examination several pages of equations that do not have to be memorized will be handed out.  The current, complete information package in posted on the website and this package will include:



• Essential facts and figures – provided on page 6.


• Equations that do not need to be memorized.

DETAILED COURSE OUTLINE [Subject to alteration as may be needed]:

 TERM #1: INSTRUCTOR:  PROFESSOR SCOTT WALKER  

	
	Topic
	Hours
	Slide 

Pack #

	1
	Introduction
	(6.0)
	

	
	a) Course Description & Introduction to Pharmacokinetics.


b) Pharmacokinetics in drug product monographs (CPS)


c) General factors affecting drug distribution.

d) General factors affecting drug clearance 

e) Integrating clearance and drug distribution.
	1.0

1.0

1.0

1.0

2.0
	01

02

03

04



	2
	Dealing with Concentration-Time Data
	(2.0)
	05

	
	a)  Determining the elimination rate
1.0

b) Calculation of AUC
1.0

c) Back Extrapolation


	
	

	3
	Models of drug disposition. In Pharmacokinetics
	(1.0)
	

	
	a) Compartmental Models
	1.0
	06



	4
	One-compartment IV Dosing model
	(6.0)
	

	
	a) Amount in the body, half-life, distribution volume
1.5


b) Urinary data and renal elimination
1.5


c) Biological data for various elimination pathways
2.0
	2.0

2.0

2.0
	07

08

09



	5
	One-compartment non-IV Dosing model
	(4.0)
	

	
	a) Biological data for various elimination pathways
 3.0


b) Bioavailability and Factors affecting absorption
	2.0

2.0
	10

11



	6
	Drug metabolite or pro-drug pharmacokinetics
	1.0
	12



	7
	Multiple IV dosing
	(3.0)
	

	
	a) Principles and profiles
1.5


b) Steady state and accumulation
1.5

	1.0

1.0
	13

13



	8
	Multiple non-I.V. dosing
	2.0
	14



	9
	
Intravenous Infusions.  
	1.0
	15


TERM #2:  INSTRUCTOR:   PROFESSOR M. PIQUETTE-MILLER


(Details on slide groupings will be provided in January)




Hours


10.
Kinetics of pharmacologic response.
2.0


11. Variability in Drug Response.  Factors affecting drug disposition 

and patient  dose requirements. 
                       13.0


Genetic Factors:   

· Pharmacogenetics

 Physiological & Environmental Factors: 

· Variability in Hepatic Drug Metabolism 

· Effects of changes in blood flow, enzyme activity, 

· Dosing in hepatic disease

·     Renal Disease

·     Special Populations (pediatrics, geriatrics, obesity, pregnancy)

·     Drug-drug  and drug-disease interactions 

   12.
Protein binding and its implications in pharmacokinetics.
3.0


13.
Therapeutic Drug Monitoring.  Selected drug classes 

             and examples to illustrate the integration of pharmacokinetics
4.0


   14.
Nonlinear pharmacokinetics.
3.0

   15.
 Drug overdose and the pharmacokinetic principles for treating patients.         1.0


Total
52.0
ESSENTIAL FACTS AND FIGURES:


Cardiac output (CO) = 85 mL/min/kg ideal body weight (IBW)


Normal hematocrit (H) = 0.45


Hepatic blood flow (Qh) = 25% of cardiac output


Renal blood flow (Qr) = 25% of cardiac output


Ideal body weight for males (kg) = 50 + (2.3 x inches over 5.0 ft)


Ideal body weight for females (kg) = 45 + (2.3 x inches over 5.0 ft)


Blood volume (L) = 8% of ideal body weight (IBW)


Body water (L) = 60% of ideal body weight (IBW)


BSA (m2) = ((H * W )/3600          [W = kg;  H = cm]


% Fat = 90 - 2 (Height - Girth)                [Height = inches; Girth = inches]


Lean body mass (LBM) = Total weight - Fat weight


Urine production rate = 0.0143 mL/min/kg ideal body weight [for normal kidneys]


1 in = 2.54 cm
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