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2009 Lecture / Pre-lab Schedule
	Tue
	Jan
	13
	LECTURE 1:  Intro to Course / lab
	KDW

	Thu
	Jan
	15
	LECTURE 2:  Radiation Review
	MAG

	
	
	
	
	

	Tue
	Jan
	20
	LECTURE 3:  Radiation Protection and Safety
	KDW

	Thu
	Jan
	22
	PRE-LAB:  Protection from Ionizing Radiation
	KDW

	
	
	
	
	

	Tue
	Jan
	27
	LECTURE 4: GM Detectors
	KDW

	Thu
	Jan
	29
	PRE-LAB:  GM Survey Meter – Contamination/Decontamination
	KDW

	
	
	
	
	

	Tue
	Feb
	3
	LECTURE 5: Crystal Scintillation Detectors
	KDW

	Thu
	Feb
	5
	PRE-LAB: Calibration and Use of the SCA
	KDW

	
	
	
	
	

	Tue
	Feb
	10
	LECTURE 6: Dose Calibrators
	KDW

	
Thu
	Feb 
	12
	PRE-LAB: Dose Calibrator Basics
	KDW

	
	
	
	
	

	Tue
	Feb
	17
	LECTURE 7: Introduction to USP 797
	KDW

	Thu
	Feb
	19
	PRE-LAB: Sterility Testing
	KDW

	
	
	
	
	

	Tue
	Feb
	24
	EXAM 1:  covers lectures 1 - 7
	KDW

	Thu
	Feb
	26
	PRE-LAB:  Statistics
	MAG

	
	
	
	
	

	Tue
	Mar
	3
	LECTURE 8:  Generator Kinetics
	MAG

	Thu
	Mar
	5
	PRE-LAB:  Radionuclide Generators
	KDW

	
	
	
	
	

	Tue
	Mar
	10
	LECTURE 9: Introduction to Kit Preparation
	KDW

	Thu
	Mar
	12
	PRE-LAB: Radiopharmaceutical Preparation
	KDW

	
	
	
	
	

	
	
	
	Mon Mar 16 – Fri Mar 20:  SPRING BREAK
	

	
	
	
	
	

	Tue
	Mar
	24
	LECTURE 10: Dispensing of Radiopharmaceuticals
	KDW

	Thu
	Mar
	26
	PRE-LAB: Dose Drawing Techniques
	KDW

	
	
	
	
	

	Tue
	Mar
	31
	LECTURE 11:  Principles of Quality Control Testing
	MAG

	Thu
	Apr
	2
	PRE-LAB:  Quality Control Testing
	MAG

	
	
	
	
	

	Tue
	Apr
	7
	LECTURE 12:  Introduction to the Gamma Camera
	MAG

	Thu
	Apr
	9
	PRE-LAB:  Gamma Camera Imaging
	MAG

	
	
	
	
	

	Tue
	Apr
	14
	LECTURE 13:  Shipping and Receiving RAM
	KDW

	Thu
	Apr
	16
	PRE-LAB:  Ship / Receipt of Radiopharmaceuticals
	KDW

	
	
	
	
	

	Tue
	Apr
	21
	LECTURE 14:  Radioactive Waste
	KDW

	Thu
	Apr
	23
	PRE-LAB:  Waste Handling Procedures
	KDW

	
	
	
	
	

	Tue
	Apr
	28
	LECTURE 15:  Radiopharmaceuticals
	KDW

	Thu
	Apr 
	30
	LECTURE 16:  Radiopharmaceuticals & REVIEW
	KDW

	
	
	
	
	

	
	
	
	May 4 – May 8 FINALS WEEK:  Exam Date to follow (covers Lectures 8-16)
	

	
	
	
	
	


NUPH 414:  Nuclear Pharmacy Laboratory

2008 Laboratory Exercise Schedule
	Dates 
	Title of Exercise
	

	Jan. 12 – 14
	No lab this week – intro covered in first lecture
	

	Jan. 19 – 21
	No Lab – Martin Luther King Holiday
	

	Jan. 26 – 28
	Protection from Ionizing Radiation
	KDW

	Feb. 2 – 4
	GM Survey Meter – Contamination / Decontamination
	KDW

	Feb. 9 – 11
	Calibration and Use of the SCA
	KDW

	Feb. 16 – 18
	Dose Calibrator Basics
	KDW

	Feb. 23 – 25
	Sterility Testing


	KDW

	Mar. 2 – 4
	Statistics


	MAG

	Mar. 9 – 11
	Radionuclide Generators
	MAG

	Mar. 16 – 18
	SPRING BREAK:  

No Labs this Week


	

	Mar. 23 – 25
	Radiopharmaceutical Preparation


	KDW

	Mar. 30 – Apr 1
	Dose Drawing Techniques


	KDW

	Apr. 6 – 8
	Quality Control Testing


	MAG

	Apr. 13 – 15
	Gamma Camera Imaging
	MAG

	Apr. 20 – 22
	Ship / Receipt of Radiopharmaceuticals
	KDW

	Apr. 27 – 29
	Waste Handling Procedures
	KDW


NUPH 414:  Nuclear Pharmacy Laboratory

Instructors:

Kara Duncan Weatherman

RHPH 308A




kdwman@pharmacy.purdue.edu
Mark A. Green



RHPH 308C

magreen@purdue.edu
Lectures:

Tuesday, 1130 – 1220

RHPH 164

Pre-lab lectures:
Thursday 1130 – 1220

RHPH 164

Laboratory:

Monday 
0830 – 1030

CIVL 1292




Tuesday 
0830 – 1030

CIVL 1292




Wednesday 
0830 – 1030

CIVL 1292

Course web page:  
https://courses.pnhs.purdue.edu

Welcome to NUPH 414!  This course is a continuation of the material covered in NUPH 412 and 413, with an emphasis on the instrumentation that is used in nuclear pharmacy practice, along with an introduction to some of the daily tasks performed by nuclear pharmacists when working in the nuclear pharmacy.  The course objectives are as follows:

· to understand the fundamentals of radiation and radiation safety

· to know the principles of instrumentation used in nuclear pharmacy and understand the use of these instruments as related to daily practice

· to understand the theoretical foundations of the profession of nuclear pharmacy

· to meld theory and abilities in the practice setting

· to develop a basic knowledge base to enable a student to practice the profession (ex.  summer internships)

The course itself is divided into 2 components:  lecture and laboratory which will be broken down as follows:

LECTURE:
NUPH 414 will meet for lecture for one 50 minute period each week, on Tuesdays from 1130-1220 in RHPH 164 for the entire semester.  Attendance is expected for each lecture period, but we will not be taking attendance or be using a seating chart for this course.  This course will be audiotaped, and the links to the lectures will be found on the course web page.  Lecture materials for each lecturer will also be available on the course web page for download.  IT IS YOUR RESPONSIBILITY TO BRING THE APPROPRIATE LECTURE HANDOUTS TO CLASS!!

PRE-LAB LECTURE:  On your schedule, you will see that you have a pre-lab lecture on Thursdays from 1130-1220 in RHPH 164 (the same place as lecture).  This material will be presented prior to all lab sections so that when you arrive in lab for your designated day, we will be able to start exercises immediately and get you out within the 2 hour period.  Obviously, if this is the case, attendance at the pre-lab lecture will be crucial for successful completion of the lab assignment so we will need to verify that you attended pre-lab lecture before being allowed in lab each week.  For each lab, you will have a short pre-lab quiz that will be administered during the first 10 – 15 minutes of the pre-lab lecture period.  There will be a written lab handout in the course packet for each lab that will be done during the semester.  These handouts will be available on the course web page, along with any supplemental materials you might need to complete the lab assignment.  The pre-lab quiz will cover the materials written in the lab handout for the week.  Since we ASSUME you have READ the lab handout before pre-lab lecture, it should make sense to most of you that the quiz will be based on that assumption.  The pre-lab quizzes will be graded and returned to you at the beginning of your lab period each week.  

LAB:  As outlined above, each lab section will meet for 2 hours each week.  Lab sections are scheduled on Monday Tuesday and Wednesday at 8:30 in CIVL 1292 and 1294.  In most cases during the semester, the pre-lab will be given on Thursday for the lab that will start the following Monday.  As for the lab itself, you will have 2 hours to complete the scheduled exercise(s) and complete the write up for the lab.  Our goal is for you to complete everything before you leave for two reasons:  


1)  you will have someone available to assist you if you have any problems or


questions about the lab and 


2)  you don’t have to find time to complete the lab at home.  

The labs are designed to give you plenty of time to complete everything, even the lab write up.  You also will be able to leave the lab whenever you are done – there will be a number of weeks you will probably be done before 2 hours.  We will discuss the lab further when you meet for your lab section during the first week.  As stated earlier, all materials for each lab session will be posted on the course web page

GRADING:

LECTURE:

There will be two 100 point lecture exams in this course.  The first exam will cover lectures 1-8 and will be given during one of the regularly scheduled lecture periods.  The second exam will be given during finals week and will cover material presented in lectures 9-16.  The “final” will focus primarily on material covered during these lectures, however, concepts that were covered at the beginning of the course (and thus tested on the first exam) will likely relate to the materials covered and as such, may appear as part of the final exam.

HOMEWORK:

There will be two homework assignments given during the semester, each worth 30 points.  Homework assignments will be used to help clarify concepts that are covered in the lecture materials and will be made available to you in class (and posted on the course web page).  Assignments will be due on a date specified by the instructor.  Homework will be graded and these points will count toward the final grade in the course.

LAB: 

To assure that you will get the most out of each lab exercise, you should be fairly prepared before coming to lab each week.  This means that we will assume that you have READ the lab handout prior to coming to the pre-lab lecture for that particular lab.  To encourage this, one-third of your lab grade will come from the pre-lab quizzes that will be given at the beginning of each pre-lab lecture.  Therefore, your pre-lab will be worth 5 points, the lab write up you turn in at the end of lab is worth 10 points, making each week’s lab total 15 points.  

POINT TOTALS:

LECTURE



LAB:

Exam 1:  
100 points

Pre-labs (5 pts) x 13 labs =  

  65 points

Exam 2:  
100 points

Lab write up (5 pts) x 13 labs= 
  65 points

Homework:  
  60 points

Total  =  260 pts


Total  =  130 pts





Course total:  
390 points

The grading scale used in NUPH 414 is shown.  

A 
(90.0-100%)

351 – 390 points

B 
(80.0-89.99%)

312  - 350 points

C
(70.0-79.99%)

273 – 311 points

D 
(65.0-69.99%)

253 – 272 points


F
(64.99% or less)
< 252 points
.

general precautions to be observed in 

the nuclear pharmacy laboratories

1.
No eating, drinking, smoking, or chewing gum is permitted in the preparation laboratory, counting room, or camera room.

2.
No pipetting is done by mouth; always use a syringe, pipet bulb, or remote control equipment.

3.
No radioactive substances are permitted on the counting tables except samples which are to be counted.

4.
Work in trays covered with absorbent paper. This facilitates easy decontamination in case of spills, accidents, etc.

5.
Keep all contaminated equipment in the tray you are working on or in designated containers.  

6.
Wear gloves whenever hand contamination is probable.

7.
Always monitor your hands, clothing, and soles of shoes before leaving the laboratory.

8.
Decontaminate and monitor all equipment and your working area before leaving the laboratory.  Ask instructors or teaching assistants for assistance if you need it.  Report any area which cannot be decontaminated.

9.
Read instructions carefully and do not begin until the experimental procedure is clearly understood.

10.
Personal belongings (i.e. books and clothing) must not be placed on the laboratory benches.  Bring only the materials necessary to complete the lab assignment into the hot lab area.  All other material can remain in the counting lab.

radiation need not be feared, but only respected

NUPH 414 GUIDELINES

1.
From time to time you will be using syringes and needles in the course of a laboratory exercise. There is always the possibility that you may stick yourself with one of the needles, so please review the following procedure for dealing with a needle stick. It should be noted that almost everyone who works with radiopharmaceuticals will eventually get stuck with a needle containing radioactive material. None of the radioactive materials you will work with in this laboratory can have lasting deleterious effects on you. They are short-lived, non-toxic, and pure gamma emitters. Even if you took no action at all, the worst damage you could suffer is a temporary hole in your skin somewhere. The purpose of this class, however, is to teach you what you need to know to work safely and effectively in a nuclear pharmacy. Dispensing nuclear pharmacies will have isotopes that are more hazardous than Tc-99m and will have activities that surpass ours by several orders of magnitude. We are trying to instill good working habits that may be of benefit to you later.


If you should happen to stick yourself with a needle containing radioactive material (RAM):



a.
Lay the syringe/needle/cap down even if it is not yet secured.



b.
Squeeze your finger (or whatever) to make it bleed and wash the RAM 

out of you.



c.
Call an instructor to help you (but start squeezing immediately).



d.
Remove your gloves and put the stuck digit under running water; try to 

make it bleed a little more.



e.
Wash your hands thoroughly with Betadine (povidone iodine, chelates 

the isotope and sterilizes the wound, safe to use even if you are allergic 

to iodine because you will rinse it off immediately).



f.
Dry your hands and check the needle stick spot with the GM meter. 

You should get no response above background. If you get any response 

at all, repeat the Betadine wash step.



g.
Put a bandage over the stick so it will not bleed into your next pair of 

gloves,
then put on a fresh pair of gloves.


h.
Put the needle cap back on the needle and dispose of the entire
syringe/needle
assembly. It has been “contaminated” with your blood

and should not be given to a patient; merely changing the needle is NOT 

an adequate precaution.

2.
REPORT ALL INCIDENTS of radioactive contamination, broken equipment, and defective equipment so that appropriate decontamination, replacement, or repair can be initiated.

3.
Wash your hands with soap and check your hands, clothes, and the soles of your shoes for possible radioactive contamination before leaving the wet lab.

4.
Graded pre-lab quizzes will be returned to you at the beginning of your lab session and may be useful in completing the lab activities.

5.
Laboratory report guidelines: A good lab report should contain the following:


a.
Cover sheet with your name, lab partners name and the title of the experiment


b.
Data sheets


1. When graphics (graphs, histograms, or drawings) are a result of data collection or interpretation, each student in the group must demonstrate the ability to create and interpret the graphic. Each one must be thoroughly labeled so the instructor will know that the student understands what the graphic represents. Complete labeling will assist the student should s/he have to refer to it later.


2. Calculations MUST be included with all mathematical responses. Partial credit will be given for a correct approach even if the final solution is incorrect.  If there are no calculations shown: no credit will be given for an incorrect answer.  


3. Answers to questions or conclusions should be brief; not more than a few sentences. Use complete sentences and avoid note-taking symbols for words as they may be misinterpreted by the instructor. If unexpected results occur, attempt to explain why or how this may have happened.

c.
Reports are due at the completion of the exercise unless the instructor ascertains that more time is needed. It is best if the student completes the report while there are instructors available to provide assistance if needed. 

d.
Lab reports will usually be graded and returned at the next week’s laboratory
session.

e.
Lab reports are worth 5 points each based on completeness, accuracy, and timely submission.

6.
Absences:  

1. First, be sure to notify the instructor if you know you will be absent ahead of time.  E-mail addresses of the professors are listed on the front page of this handout.  You may also leave a message with our secretary, Karen Klemme (4-1441).  PLEASE NOTE:  Missing lab to study for an exam in another course is NOT an acceptable or excusable absence.

2. The best solution to an unavoidable absence is to make up the lab in another section during the same week..  This lab is scheduled with a pre-lab lecture on Thursday, then labs on the following Monday, Tuesday and Wednesday.  Pre-lab lectures meet in RHPH 164, while the lab sessions will be held in CIVL (across the street from the pharmacy building) in rooms 1292 and 1294.  Please discuss these options with the instructor who will be teaching lab that week.

3. Sometimes special arrangements can be made to make up a lab session. Talk to the instructor for that session.



4.
Impact of Absences on Laboratory Scores:




a.
Excused absence:  the total possible points for the semester will be



reduced by the number of points possible for the lab report and 



pre-lab assignment




b.
Unexcused absence:  the total possible points for the semester



remains unchanged, and there will be no points given for the lab



missed.
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