COURSE DESCRIPTION

Student will perform quality control testing of imaging systems; calibrate and operate 

scintillation counters; calibrate and operate gas-filled detectors; perform quality 

assurance testing of routine imaging and assay procedures.

RATIONALE

All nuclear medicine instrumentation must be calibrated and tested at regular 

intervals.  This requirement is mandated by the Nuclear Regulatory Commission and HRS, 

Office of Radiation Control for the state of Florida.  

GENERAL COURSE GOALS

1.    Develop an understanding that quality assurance requires a knowledge of the      

      function and maintenance requirements of instrumentation, radiation safety 

      practices, procedures and protocols of  radiopharmaceutical preparation and 

      clinical studies, patient management, statistical analysis and rules and 

      regulations.

2.    Keep in mind that quality assurance demands an awareness of the appropriateness 

      of action and concern for beneficence to the patient.

REQUIRED TEXTS

"Principles and Practices of Nuclear Medicine",  Sodee/Early,  2 edition

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                 Quizzes/Assignments           -     20%

B =    89  -   80                 Midterm Exam                  -     30%

C =    79  -   75                 Comprehensive Final           -     30%

D =    74  -   69

  Instrument Evaluations        -     20%

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be administratively withdrawn from the course after more than two (2) absences per 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

QUALITY  ASSURANCE

DOSE  CALIBRATOR

SURVEY METER

SCINTILLATION  COUNTER

LABORATORY  EQUIPMENT

FILM  PROCESSOR

ANGER  CAMERA

SPECT  CAMERA

COMPUTER  FUNCTION

PHOTOGRAPHIC  DEVICES

I.
Course Overview:

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

an understanding of 

II.
Units:

Unit 1.
Quality Assurance

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 and use the terminology associated with quality assurance/control in 

the proper text

1.2 
Present a clear explanation of the sources of quality assurance/control 

regulations and procedures using appropriate terminology

1.3 
Prepare a report about the effect of quality control on the quality of patient 

care in general and its application to nuclear medicine

1.4 
Identify the regulatory agencies that affect the practice of nuclear medicine, 

including specific regulations of the various agencies, the scope of their power, and 

enforcement considerations related to compliance versus noncompliance

1.5 
Describe methods and problems associated with standardization of quality 

assurance at the institutional level

1.6 
Outline a standardized record keeping system and discuss the rationale for 

each 

type of record, including patient records, employee records, radiopharmaceutical and 

instrumentation records

1.7 
Explain which parameters of a quality control program are recorded daily, 

weekly, monthly and at other periodic intervals and give a rationale for the time 

factors

1.8 
Discuss the function of the various types of calibrated sealed sources

1.9 
Compare and contrast the use of various types of flood sources, stating 

conditions for the use of each

1.10 
Name the various types of phantoms available, describe their configurations, 

and 

state the appropriate use and measurement parameters of each

Unit 2.
Dose Calibrator

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 
Describe the following quality control procedures for a dose calibrator, 

stating 

frequency and allowable variances for each procedure

a. 
geometry

d.
precision

b. 
linearity

e.
constancy

c. 
accuracy

Unit 3.
Survey Meter

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 performing a precision check of a survey meter and 

discuss proper maintenance through annual calibration

Unit 4.
Scintillation Counter

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 
Outline specific quality control procedures for a scintillation counter to 

include the following:

a. 
window calibration
d.
volumetric evaluation

b.
sensitivity


e. chi-square 


determination

c. 
energy resolution

Unit 5.
Laboratory Equipment

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
Explain the procedure for calibration f a centrifuge and state the rationale 

for 

such a calibration

5.2 
Describe the calibration of a pH meter, stating the purpose for calibration 

prior to each use

5.3 
Outline a protocol to monitor temperatures of equipment such as water baths, 

refrigerators and freezers, stating variances allowed for each instrument

5.4 
Describe the procedure for calibration of a balance (analytical balance) and 

state the frequency at which such calibration should be done

5.5 
Describe accepted calibration procedures for manual pipettes, automatic 

pipettes, and pipetting devices, stating allowable variances and frequencies at which 

such calibration should be done

5.6 
Describe a procedure for calibration of a multichannel analyzer using various 

sealed sources

5.7 
Describe the quality control procedures used to ensure proper operation of an 

ultrasonic mixer

Unit 6.
Film Processor

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 the purpose for using a sensimeter of densitometer as part of a quality 

assurance program

6.2
Given a set of data, plot relative log exposure versus density (R&D) curves

6.3 
Explain the procedure for determining replenishment rates of a film processor

6.4 
Perform routine maintenance and quality control on an automatic processor

6.5 
Explain the effects of temperature and chemical changes on film in the various 

stages of processing

Unit 7.
Anger Camera

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
Describe the method of window calibration (peaking-in) on a scintillation 

camera

7.2
Outline the steps in a comprehensive quality control program for a 

scintillation 

camera

7.3
Differentiate between spatial resolution and sensitivity, and describe the 

procedure for their determination

7.4 
Discuss the effect of improper window calibration on the image

7.5 
Describe the effects of camera linearity, focus and astigmatism, and object to 

detector geometry on the image

7.6 
Compare and contrast intrinsic versus extrinsic quality control measurements 

on 

the scintillation camera

7.7 
Evaluate in terms of size, shape, and uniformity a given set a phantom images

7.8 
Evaluate in terms of sudden temperature changes, shock, and other 

environmental 

changes on a scintillation camera

7.9 
Describe the procedure for determining the MTF of an imaging system

Unit 8.
Spect Camera

General Outcome:

8.0
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:

8.1 
Identify special problems that occur when SPECT quality control procedures are 

performed addressing specifically uniformity, linearity, and center of rotation

8.2 
Outline the procedure for performing a center of rotation 

acquisition/reconstruction with a line source and/or point source

8.3 
Describe the use of a specially designed resolution phantom in SPECT quality 

control

Unit 9.
Computer Function

General Outcome:

9.0
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:

9.1
Outline quality assurance procedures that should be done to ensure proper 

computer function

Unit 10.0
Photographic Devices

General Outcome:

10.0
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:

10.1
List quality control and maintenance procedures that should be done to ensure 

functioning of imaging and photographic devices

Unit 11.0
Radioassay/Pharmacy

General Outcome:

11.0
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:

11.1 
State procedures that must be followed to ensure proper handling of patient 

and 

control samples (blood products and/or other body fluids) for accurate and 

technologist 

safety

11.2 
Describe a quality control protocol for radioassay consistent with 

requirements 

for precision sensitivity, specificity, and accuracy of results

11.3 
List the factors that must be considered when evaluating a kit for an assay 

procedure, including cost parameters

11.4 
Given common errors and/or problems encountered in radioassay, list 

troubleshooting procedures that should be applied to determine the cause of erroneous 

results

11.5 
Describe the procedures for determining radionuclide purity

11.6 
Describe the procedures for determining radiochemical purity

11.7 
Outline procedures for sterility and pyrogenicity testing, stating the 

manufacturer's responsibility versus user's responsibility in the quality assurance of 

radiopharmaceuticals

11.8 
For particulate radiopharmaceuticals, state the allowable range of particle 

sizes and describe a method that cam be used to determine that the particles meet the 

requirements

11.9 
State color and clarity characteristics of various radiopharmaceuticals

11.10 
List stability and shelf-life characteristics of various radiopharmaceuticals

11.11 
For each radiopharmaceutical compound in the nuclear medicine pharmacy, 

describe 

the kit production procedure and the quality control measurements (chromatography) 

that 

must be done for each product

11.12 
Given the appropriate materials, perform chromatography on a kit product and 

interpret the results of the procedure

11.13 
Given a 99Mo/99mTc generator eluant, perform chemical and radioisotopic 

quality 

control procedure and relate the results to standards that have been set for generator 

quality control

11.14 
Explain how a radiation survey and wipe test procedure for nuclear medicine 

department can contribute to quality assurance

11.15 
Discuss technical and human errors that affect imaging interpretation for the 

various imaging procedures

DO NOT DELETE!!!

                           STUDENT  COURSE  ACTIVITIES

                    QUALITY  CONTROL  &  QUALITY  ASSURANCE

    WEEK                      TOPIC                   STUDENT ACTIVITY                

     1   Introduction; Course Requirements
    Read NM Chapter 3            

 
 Quality Control in NM & Gamma Camera

     2   Biological Effects


    Read Handout                    

     3   Quality Assurance


    Read NM Chapters 10

     4   PET Instrumentation & Radiopharmacy
    Read NM pages 347-348 & 436-439

     5   PET Cardiology & Neurology

    Read NM Chapter 11


  Quiz

     6   PET Oncology



    Read Handout

     7
 CT Applications

      
    Read Handout

     8   PET/CT

                           No new Assignment

     9   Computer & Camera Orientation            Review Handouts

         MIDTERM

    10   Computer & Camera Practice



"

    11   Computer & Camera Practice                    
"

    12   Computer & Camera Practice    
 
        "  

    13   Computer & Camera Practice



"


 QUIZ

    14   Camera Evaluations




"

    15   Computer Evaluations                     Study for Final Examination

    16   FINAL  EXAMINATION                       GOOD LUCK

                       GAMMA  CAMERA  HANDS-ON  EVALUATION

Student ________________________________________________ Date _________________

1. 
FLOOD  FIELD  UNIFORMITY  (Extrinsic)

2. 
SPATIAL  RESOLUTION  (Extrinsic)

3. 
COR Set up

4. 
MEASLES  TEST  (above peak = hot)

5. 
UNIFORMITY  CORRECTION  FLOOD

6. 
PEAK  FOR  COBALT-57

7. 
PEAK  FOR  TECHNETIUM-99m

8. 
PEAK  FOR  IODINE-131

9. 
SET-UP  COMPUTER  FOR  STATIC  ACQUISITION

10. 
SET-UP  COMPUTER  TO  DISPLAY  IMAGES

11.     ACQUIRE  FLOOD  &  RESOLUTION  ON  THE  COMPUTER

