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Regulations in the use of radioactive 

materials in medicine

ARSAC



ARSAC application form

• Who -(a) name, address, qualifications and relevant experience of the 

applicant and the post or position which the applicant holds or is to hold 

and the premises in which they propose to administer the radioactive 

medicinal products specified in the application

• What -(b) particular descriptions or classes of radioactive medicinal 

products the applicant proposes to administer or to have administered 

and the purpose for which they are to be administered

• Where? - (c) information as to the equipment, facilities and staff 

available to the applicant for the proposed administration of radioactive 

medicinal products

• (d) such other information as the health ministers may reasonably 

require.



Training and experience

• Extensive curriculum, including fundamental physics of radiation, 
principles of radiation detection, instrumentation and equipment, 
calibration techniques, radiopharmaceuticals, radiation protection

• Specific knowledge of procedure and clinical question with alternative 
approaches for diagnosis/ treatment

– Inform risk/benefit analysis

• Aside from ARSAC do not forget IR(ME)R requirements for NM and CT 
aspects (local DRLs for CT etc)



Applying for DPD serial

Tc99m I.V. 700 5.6

Cardiac 

imaging to 

detect cardiac 

amyloid in 

patients with 

known or 

suspected 

amyloidosis

Phosphon

ates and 

phosphates



Quantitation

• Which parameters might you want to measure and 
when?
– Planar (typically whole body ANT+POST for geometric 

mean)
• H/CL, H/WB, % retention, soft tissue to femur

– SPECT/ SPECT CT
• SUV, % injected dose, polar plots

• Dynamic SPECT, retention indices

• Gated data, ejection fraction, wall motion

• What implications does this have for acquisition and 
processing protocols
– Need for CT(and quality), scatter windows, absolute outputs 

from polar plots

• Validate all results via phantom work (same 
reconstruction parameters, consider gating options etc)

• Audit both accuracy AND clinical benefit
– Just because we CAN measure something, it does not 

mean we should!
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DPD

• 3,3-diphosphono-1,2-propanedicarboxylic acid

- Dicarboxypropane diphosphonate (DPD)



Diphosphonates

- Dicarboxypropane diphosphonate (DPD)

• Medronate

- Methylene diphosphonate (MDP)

• Oxidronate

- Hydroxymethylene diphosphonate 

(HDP / HMDP)





DPD



Teceos® Licensing

• Licensed for bone imagingg

• Unlicensed in UK



Teceos® Licensing

• Licensed for bone imagingg

• Unlicensed in UK

• Unlicensed for cardiac 

amyloidosis

• Plans for EMA 

submission for

licence variation



Using unlicensed products

• Drugs & Therapeutics Committee (DTC) application



Using unlicensed products

• Disclaimer from ARSAC certificate holder



Using unlicensed products
• Disclaimer letter to distributor



Introducing new drug product

• New drug product form

• GMP risk assessment

• Sufficient 99mTc supply

• New worksheet & labels

• Storage space: at <25˚C

• Inform distributor of intended volume use if 
significant



Manufacture: 99mTc radiolabelling

Shelf-life: 

8 hours



Quality Control: Radiochemical purity
TLC Chromatograms

Free TcO4
-

RCP PASS = >95% 
(>2% Free & >2% RH)

RH-99mTc & 

colloids



99mTc-DPD Scintigraphy-

Practical aspects for 

administration and scanning 

National Amyloidosis Centre



National Amyloidosis Centre

Administration

1. Patient preparation pre-injection – None 

2. Dose – 700 MBq

3. Route – single intravenous injection

– butterfly needle to reduce risk of extravasation 

4. Contraindications – Pregnancy, breastfeeding

5. Patient instructions post-injection 

– drink 0.5 to 1 litre of fluids where possible (fluid restrictions) 

– void bladder frequently



National Amyloidosis Centre

NAC Gamma Cameras

GE Discovery 670 16 slice SPECT-CT GE Infinia Hawkeye 4 slice SPECT-CT



National Amyloidosis Centre

Scanning Protocol

1. Anterior dynamic injection

2. Whole body sweep – 5 minutes post injection

3. Whole body sweep – 3 hours post injection

4. Cardiac SPECT-CT       non-gated 

gated 
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Scanning Protocol

3. Whole body sweep – 3 hours post injection

4. Cardiac SPECT-CT       non-gated 



National Amyloidosis Centre

Scanning Protocol

1. Anterior dynamic (30 mins) 

- 60 frames @ 30 sec/frame

- LEHR collimators

- 128 x 128 matrix No Amyloid Cardiac Amyloid



National Amyloidosis Centre

Scanning Protocol

2.  Whole body sweep 5 mins post injection

- Scan speed 20cm/min

- No voiding prior to scan (WB retention)     

No Amyloid Hereditary ATTR



National Amyloidosis Centre

Scanning Protocol

3. Whole body sweep 3 hrs post injection 

- Scan speed 10cm/min

- Void prior to scan

No Amyloid Hereditary ATTR



National Amyloidosis Centre

Scanning Protocol

4. Cardiac SPECT-CT

- performed immediately after 3Hr WB scan

- arms above head where possible

- all external metallic objects removed including bras

a. SPECT (Non-gated)

- 360o angular range (H-mode)

- Step & shoot mode

- 3o view angle and 17 sec/step

- 60 views/head (120 total)

- 128 x 128 matrix

- No zoom applied

- Acquire scatter window (120 kev +/- 5%)



National Amyloidosis Centre

Scanning Protocol

4. Cardiac SPECT-CT

- performed immediately after 3Hr WB scan

- arms above head where possible

- all metallic objects removed including bras

b. SPECT (Gated)

- 8 frames/cycle (time mode)



Image Display/Analysis (NAC)

1. Delayed (3 HR) Whole body image



Image Display/Analysis (NAC)

2. Fused SPECT/CT Image



Image Display/Analysis (NAC)

3. Cardiac reconstruction 

(GE Myovation)



Image Display/Analysis

4. Quantitation  - Planar

- SPECT/CT

Bokhari et al Circ Cardiovasc Imaging 2013;6:195–201

-Heart retention

-WB retention

-H/WB retention ratio

H/CL Ratio



National Amyloidosis Centre

Thorax CT Protocol

Infinia Hawkeye (4 slice) Discovery 670 (16 slice)

Scout Not available 120 kV, 10 mA

Scan type Helical Helical

CT range Partial Partial

Voltage (kV) 140 120 

Current (mA) 2.5 Smart mA (min 20, max 150)

Pitch 1.9 (fixed) 1.375

Rotation 2.6 RPM 0.8 sec/rotation

Noise Index N/A 35

Slice Thickness (mm) 5.00 3.75

Exposure Duration ~100-120 seconds ~5-7 seconds
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National Amyloidosis Centre

Thorax CT Protocol

Infinia Hawkeye (4 slice) Discovery 670 (16 slice)
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