COURSE DESCRIPTION

The student will understand how to maintain radiopharmaceutical laboratory records and

materials; obtain a generator eluate; prepare radiopharmaceuticals and perform quality 

control tests; dispose of radioactive waste appropriately; demonstrate an understanding 

of ordering

pharmaceuticals in appropriate dosage and effective time frame.

RATIONALE

All nuclear medicine technologist must understand the origin of the tracer materials 

that they are injecting into the patient to include chemistry (gamma & positron 

emitters), Characteristics, localization methods, and management of the tracers to 

produce quality images.

GENERAL COURSE GOALS

1.   Develop the student understanding of radiopharmacology, radiopharmaceutical      

     chemistry, characterization of radiopharmaceuticals, localization, and FDA 

approval 

     process.

REQUIRED TEXTS

“Nuclear Medicine & PET; Technology & Techniques", Bernier/Christian/Langan, Fifth 

Edition, Mosby

INSTRUCTIONAL  MODE

Lecture,  Class discussion,  Demonstration.

REQUIREMENTS  OF  COURSE

    1.    Attendance at ALL lecture sessions.

    2.    Complete  and  turn in ALL  assignments  on  time.

    3.    Mid-term  and  comprehensive  final.

    4.    Quizzes  as  scheduled.

GRADING SCALE                                    GRADING POLICY

A =   100  -   90                           Pharmacy Evaluations - 10%

B =    89  -   80                           Midterm Exam         - 30%

C =    79  -   75                           Comprehensive Final  - 30%

D =    74  -   69                           Quizzes              - 30%

ATTENDANCE  POLICY

Attendance at ALL lecture sessions is EXPECTED.   Students must be present and 

participate in ALL sessions since it is nearly impossible to make up any missed class.  

Due to the fact that a different topic will be covered at each session.  One absence 

results in an enormous amount of missed information.

Because of the critical nature of the content of each lecture session, a student may be 

administratively withdrawn from the course after more than two (2) absences per term.

Students arriving after the start of a lecture session or leaving before dismissal will 

be considered absent for the entire session.

MAKE-UP EXAM POLICY

Make-up exams will be given only when there are extenuating circumstances, as 

determined 

by the instructor.  In such instances you will be required to take the make-up exam 

prior to the next scheduled class meeting.

OFFICE/CONSULTATION HOURS

Any student who requires extra help, has questions and/or concerns or has missed a class

session may stop at my office or make an appointment to see me in building #41, room 

137.

CLASSROOM DEMEANOR

Any behavior that violates normal classroom decorum or disrupts the class session(i.e. 

talking with classmates during lecture) will result in a request for you to leave for 

the remainder of the session.  Re-admittance to the class will be allowed only 

following 

counseling with the instructor and/or department head.

TESTING & CHEATING POLICY

You will be monitored during exams by the instructor or a proctor.  You will be 

required 

to place all materials under your chair.  You will be allowed to have only a pen or 

pencil, answer card and a calculator(when necessary) on your desk during the exams.  No 

talking will be allowed from the time the instructor begins to pass out the exam 

papers. 

You will not be allowed to leave the room once the exam begins.

The exam directions will provide information relating to time allowed for the exam, 

number of questions, point value for each question and whether there will be class 

following the exam.

You will be suspected of cheating if there is any form of communication with a 

classmate.  This includes:

    *       talking with a classmate, or talking out loud

    *       looking around the room or at a classmate's paper

    *       employing any form of written notes

If you are caught cheating you will receive a grade of zero for the exam and you will 

be 

asked to leave the class.  There will be no make-up exam allowed.  Re-admittance to the 

class will occur only following counseling with the instructor and/or department head.  

If you are caught cheating a second time you will be administratively withdrawn from 

the 

course and will be given a grade of XF (withdrawn failing).

Note:  Changes to this syllabus shall be made upon written notice to the student and 

due 

to extenuating circumstances or to ensure academic integrity of this course.

COURSE  TOPICS

1.     INTRODUCTION

2.     GENERATORS

3.     COMMERCIALLY  PREPARED  KITS

4.     POSITRON  EMMITTERS  PRODUCED  BY   CYCLOTRON

5.     RADIOPHARMACEUTICAL  PROPERTIES

6.     NRC,  HRS,  AND  FDA  REGULATIONS

7.     HANDS-ON  PRACTICUM

                        RADIOPHARMACY  EVALUATION  CHECKLIST

Student                          Date                               Term                

Procedure:                                                                              

1. Obtain needed supplies: vials    syringes     needles    saline        etc.        

        10 points_________

2. Calibrate equipment: dose calibrator  chromatography scanner    etc.      

        10 points_________                  

3. Elute generator: setup    completion   assay      etc.         

        10 points________                 

4. Perform quality control:  moly breakthrough  chromatography    etc.          

        20 points________                 

5. Prepare kit: withdraw tech.   activity    volume    label       

        20 points________

6. Sterile technique used: gloves   alcohol   wipes     prep area     etc.           

        10 points________                  

7. Maintain records: create log    label         volume            date        time     

        10 points________                 

8. Radiation safety: syringe shield  vial shield    barrier shield            

        10  points_______              waste disposal           etc.           

        Total points_________                 

BCC  Evaluator            Student                    Clinical  Staff

Comments:

I.
Course Overview:

Upon successful completion of this course, the students should be able to demonstrate 

an 

understanding of 

II.
Units:

Unit 1.
Introduction

General Outcome:

1.0
The students should be able to demonstrate an understanding of

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

1.1 
Define terminology associated with the understanding of radiopharmaceuticals:

a. 
radiopharmaceutical
e.
Becquerel (and 

b. 
pharmaceutical


associated units)

c. 
radionuclide

f.
specific activity

d. 
Curie (and associated
g.
toxicity,

   units)




progenicity

1.2 
Explain the tracer theory as applied to diagnostic uses of radiopharmaceuticals

1.3 
List and describe methods of radionuclide production, stating advantages and 

disadvantages of each method

Unit 2.
Generators

General Outcome:

2.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

2.1 
Discuss in detail the composition, construction, and technical theory of wet 

and 

dry generators with specific emphasis on the Mo99/tc99m generator systems

2.2 
List step by step procedure for eluting a generator

2.3 
Describe problems associated with wet and dry generator systems and discuss 

methods that can be used to detect and/or prevent problems such as "breakthrough"

2.4 
Given appropriate data, calculate generator activity that should be present a 

given time

2.5 
Define secular and transient equilibrium in terms of parent/daughter half-lives 

and regeneration cycles for the daughter products

2.6 
Describe the physical and chemical properties of technetium

2.7 
Identify the physical and chemical properties and uses of other radionuclides, 

included by not limited to isotopes of iodine, xenon, indium, thallium, gallium, 

chromium, cobalt, krypton, fluorine, and phosphorus

Unit 3.
Commercially Prepared Kits

General Outcome:

3.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

3.1 
Describe the procedure for preparation of radiopharmaceuticals kits from TC99m 

pertechnetate

3.2 
Outline in considerable detail the quality control procedures that should be 

done on the generator eluate and the kit product when preparing in house 99mTC 

radiopharmacueticals

3.3 
Describe methods of quality control that should be used to check commercially 

prepared radiopharmaceuticals

3.4 
Differentiate between radionuclide and radiochemical purity

3.5 
Differentiate between radiochemical and chemical purity

3.6 
Describe several methods of separation that can be employed in the preparation 

of radioactive compounds

3.7 
Describe USP approved methods that can be used to test for sterility 

apyrogenicity of pharmaceutical

3.8 
Outline a record keeping system that is consistent with NRC and HRS 

requirements 

for proper ordering, dispensing, labeling, storage, and disposal of radioactive 

materials

3.9 
Design a laboratory area for use as a radiopharmacy, including areas for 

preparation, dispensing, and storage, giving full consideration to radiation safety 

requirements

Unit 4.
Radiopharmaceutical Properties

General Outcome:

4.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

4.1 
List positron emitters that are produced by generator systems and those 

produced 

by cyclotron systems

4.2 
Discuss the physical and chemical characteristics of positron emitters that 

make 

them appropriate isotopes for imaging radiopharmaceuticals

4.3 
Trace the biochemical pathways of radiopharmaceuticals labeled with commonly 

use 

positron emitters

4.4 
Describe the technical tasks associated with synthesis of radiopharmaceuticals 

that are labeled with positron emitters

4.5 
State the requirements for quality control of PET imaging agents

4.6 
Describe techniques for administration of PET imaging agents that are unique 

due 

to the nature of the agents

Unit 5.
Radiopharmaceutical Properties

General Outcome:

5.0
The students should be able to demonstrate an understanding of

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

5.1
List characteristics that make a radiopharmaceutical a good diagnostic agent or 

a good therapeutic agent

5.2 
Differentiate between a diagnostic and therapeutic radiopharmaceutical in terms 

of patient dose, energy emissions, and toxicity

5.3 
Name and describe several methods of localization that are employed in the use 

of radiopharmaceuticals

5.4 
Given the name of a radiopharmaceutical, indicate the method of localization 

and 

biorouting of the compound

5.5 
Discuss compartmentalization and kinetics of the various radiopharmaceutical 

compounds

5.6 
Discuss the concept of target-to-nontarget ratios and state relative ratios for 

various radiopharmaceuticals

Unit 6.
NRC, HRS, DOT; FDA Regulations

General Outcome:

6.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

6.1
State NRC, HRS, and FDA regulations governing the use of radiopharmaceuticals

6.2
Differentiate between an investigational new drug (IND) and a new drug 

application (NDA) and describe the steps that must be taken in the development and 

approval of new radiopharmaceuticals

Unit 7.
Hands on Practicum

General Outcome:

7.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

7.1
In a clinical practice setting or laboratory exercise, complete the following 

tasks:

a. 
elute a 99Mo/99mTc generator

b. 
Perform quality/control procedures on the generator eluate

c. 
assay the eluate

d. 
prepare sulfur colloid, MAA, and other 99mTc compounds from kits

e. 
perform all mathematical calculations needed to determine quantities to use in 

making kits and in preparing patient doses

f. 
Use sterile techniques throughout all steps of the radiopharmaceutical 

preparation

g. 
maintain all required records

h. 
use radiation safety techniques throughout all steps of the radiopharmaceutical 

preparation

i. 
perform appropriate quality control procedures (chromatography) on all kit 

compounds

j. 
given a request for a patient study, identify the appropriate 

radiopharmaceutical and calculate the patient dose

k. 
prepare the patient dose in a syringe using gloves, syringe shields, and 

sterility techniques

                           STUDENT  COURSE  ACTIVITIES

                         NUCLEAR  MEDICINE  RADIOPHARMACY

  WEEK
       TOPICS




STUDENT  ACTIVITY

   1
Introduction; Course Requirements

Read NM Chapter 6

   2
Nuclear Pharmacy & Radiation Safety

Read Handout*


Bone & Renal Agents



Read NM Chapter 2

   3
Radioactive Decay & Origin of Nuclides

Read Handout*


Dose Calculation; Lung Agents

   4
Dose Calculations


        Read Handout*


Thyroid Agents






   5
NRC, HRS, DOT, & FDA Regulations

Read NM Ch 6 & Handout*

        GI & Blood Agents/Dose Calculations


QUIZ

   6
Radionuclide Generators


        No New Assignment


Brain & Tumor Agents/QUIZ

   7
Syncor Observation


        Read NM Chapter 6








Read Handout*

   8
Dose Calibrator Linearity & Geo.


 


Cardiac Agents




Read NM Page 175

   9
MIDTERM  EXAM




Read E/S Chapter 8


Radionuclide Therapy/PET Emitters





  10
Dose Drawing




Read Handout       


UDM; Kit Preparation



Read NM Chapter 6

 11
QC & QA Radiopharmaceuticals


Read Handout

        Radiochemical Purity



Read NM Chap 6 Handouts

 12
Radiolabeling Techniques


No New Assignment

 13
Radiopharmacy Practicum


        Read NM Chapter 10


QUIZ

 14
PET & Detection 



No New Assignment

 15     Review

 16
FINAL EXAMINATION



GOOD  LUCK

 * Read Handout for specific procedure information

