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SNMMI PET/CT NEMA IQ Phantom 
Instructions for Phantom Analysis Tools Use


Facility Name:  _____________________________	
PET SCANNER DATA
Manufacturer:	_______________
Model:	_______________
Year Purchased: 	_______________	 	 
		[image: ]



Phantom Filling Instructions


PLEASE EMPTY THE SPHERES COMPLETELY BEFORE FILLING IT FOR PHANTOM IMAGING. BLUNTED SPINAL SYRINGE NEEDLES (6”) OR NARROW TUBING ARE EFFICIENT TOOLS.

	Equipment needed
	· NEMA IQ Phantom 
· Dose Calibrator
· Timer or clock (Good to within ± 1 minute)

	Required Activity
	· 3 mCi [111 MBq] F-18 in stable chemical form and which does not stick to plastic  (FDG Preferred)

	Materials for Phantom Fill
	· Approximately 10 liters of water (distilled water preferred if readily available) to fill main body of phantom
· Approximately 1000 mL distilled water for sphere solution. 
· Closable container capable of holding 1000 mL solution.
· Syringe (1-3 mL) to fill background (Syringe “1”)
· Syringe (1-3 mL) to create sphere solution (Syringe “2”)
· 30 cc syringe (Syringe “3”) to fill spheres from left sphere port 
· A large bore spinal needle with blunted end or 1/16th inch tubing sufficiently long to reach the bottoms of the NEMA spheres. (For both emptying and filling)

	Safety Equipment

	· Absorbent plastic-backed pads
· Disposable gloves
· Radiation badges
· Lab coat




CAUTION: This phantom requires the use of radioactive materials and should be used only by personnel trained and authorized to perform such work. Ordinary rules and practices should be used for handling radioactive materials and for filling, imaging and emptying of this phantom.


FILLING THE PHANTOM FOR IMAGING

NOTE: The amounts of radioactivity used are specified for imaging approximately 1 hour after assay of the syringe activities.  It is recommended to adhere to all filling and imaging times, although fill activities and imaging times may be modified to meet specific situations (clinical trials, site’s own scanner testing procedures…)

Before starting, synchronize your clock with the time on the PET scanner.

Date Phantom Scanned: 	


Please enter the phantom fill data in this table 



	Table 1 Phantom Fill Data

	
	Activity (mCi/MBq)
	Target Activity (mCi/MBq)
	Time

	Syringe 1 (used for filling background)
	
	1.08 mCi/
40.0 MBq
	:

	Syringe 2 (used for sphere filling solution)
	
	0.54 mCi/ 20.0 MBq
	:

	Syringe 1 residual
	
	
	:

	Syringe 2 residual
	
	
	:

	Scan Start Time
	
	
	:



Ideally the Phantom fill volume should be measured.  If this is not possible, the default volume of 9700 mL can be used.

The recommended fill will result in a sphere to background contrast of 4.9:1


I. GENERAL PREPARATIONS
1. Don lab coat, radiation badges and gloves. Clear a work area to fill the phantom and place absorbent plastic-backed pads on the work area.
2. Prepare a 1000 ml beaker or bottle of distilled water (spheres will be filled from this volume)
3. Empty the spheres completely, if not already empty. This is best done with a long blunted end syringe needle or narrow tubing that can reach the bottom of the spheres.
4. Fill main phantom compartment completely with water (preferably distilled).  Remove approximately 10-15 mL of water as a mixing bubble.


II. FILLING THE PHANTOM

Preparing the Syringes
1. Using a 1 to 3 cc syringe labeled as Syringe “2” (Spheres).
 
· Draw up F-18 into a syringe to measure approximately 0.54 mCi (20 MBq) 
· This must be between 0.53 and 0.55 mCi [19.6 and 20.4 MBq].
· This activity will be used to fill the spheres in the phantom.
· Record activity and assay time in Table 1 above.     
		
2. Using a 1 to 3 cc syringe labeled as Syringe “1” (Background)

· Draw up F-18 into a syringe to measure approximately 1.08 mCi (40 MBq)
· This must be between 1.06 and 1.10 mCi [39.2 and 40.8 MBq]
· This activity will ultimately be added to the phantom background.
· Record activity and assay time in Table 1 above.

				*Imaging should begin within approximately 1 hour*

Filling the Spheres
1. Inject Syringe “2” (Spheres) (0.54 mCi) into the 1000 ml bottle water and flush the syringe 2-3 times to ensure that all of the activity has been injected into solution. 

1. Record the residual radioactivity of Syringe “2” (Spheres) and clock time in Table 1.

1. Carefully mix the bottle to ensure uniform distribution of F-18 within the solution.

4. Draw up 25-30 mL of solution into 30 mL syringe. Attach spinal needle, or narrow tubing to the end of a syringe needle and insert to the bottom of the sphere to be filled.  Slowly but continuously fill the sphere.  When the sphere is full, slowly continue filling the fill-tube while simultaneously withdrawing the needle/tubing. The ideal is to leave no air bubble in the sphere or fill tube.

5. Cap the sphere and move on to the next sphere until all spheres are filled. Reload the syringe as needed.

Filling the Background
1. Inject the contents of Syringe “1” (Background) (1.08 mCi) into the main body of the phantom and flush the syringe 2-3 times to ensure that all of the activity has been injected into solution. 

2. Record the residual radioactivity of Syringe “1” (Background) and clock time in Table 1.

3. Cap the phantom so it is water tight. Hold the phantom firmly in both hands and gently rotate the phantom back and forth for 15 seconds to mix the F-18.  

4. Following mixing, top off the phantom by carefully adding additional water to fill the phantom completely.  Cap the phantom body, making sure the O-ring seals are tight.


III. IMAGING THE PHANTOM
1. At about 45-50 minutes after measuring the syringes in the dose calibrator, place the phantom on the PET/CT scanner imaging table and immediately perform a scout scan and the attenuation correction CT scan.

2. At approximately 1 hour from the time that Syringe “1” (Background) was measured in the dose calibrator, start the PET scan as described on the following pages.



	PROTOCOL
	Image the phantom using your standard oncology clinical acquisition protocol.

	ALIGNMENT
	Align the phantom in the gantry centering the phantom in X, Y and Z. 

	AXIAL RANGE
	Make sure to cover the entire phantom with the scan (most likely 2-3 bed positions).

	CT ATTEN SCAN
	Please use your standard clinical CT attenuation scan for reconstruction. 







SCAN DATA ENTRY: Please enter the data into the scanner patient acquisition record as described below:

	Patient Name
	NEMA IQ Phantom+facility name 
· Example: NEMA IQ Phantom Whoville, MC

	MRN
	Enter date of scan acquisition as the Medical Record Number: YYYYMMDD

	Patient Weight 
	Enter the volume of the Phantom in Liters.

	F-18 Dose 
	Enter the activity of Syringe “1” (Background)

	Enter the injection time
	Enter time of F-18 Syringe “1” dose calibrator reading



PET Reconstructions: Reconstruct images with and without attenuation correction using your standard clinical reconstruction (or prescribed reconstruction if trial requires) and label files accordingly.

	Reconstruction

	Matrix Size:
	 ________X ________

	Iterations:
	 __________________

	Subsets:
	 __________________

	Gaussian Filter:
	 _______________mm

	Time of Flight?( Y/N)
	 Yes ☐     No ☐

	Point Response Function? (Y/N) 
Example: GE SharpIR, Siemens HD-PET, Philips xSharp
	 Yes ☐     No ☐

	Regularized Reconstruction? (Y/N) 
Example: GE Q.Clear
	 Yes ☐     No ☐
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PRIMARY IMAGER INFORMATION: 

Site Name _____________________________ 	

Print name ________________          

E-Mail Address _________________________

Contact Phone Number _____________________
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