
Questions 
1.  Why are carrier free radionuclides desirable in nuclear medicine? 

2.  How often can the generator by milked for optimum daughter radioactivity? 
 
 



Radiopharmaceuticals 

A chemical compound tagged with a radionuclide and 
prepared in a suitable for human use is known as a 
radiopharmaceutical. 

A radiopharmaceutical is used to obtain diagnostic information rather than to 
produce therapeutic results. It is usually administered in tracer quantities in a 
single dose and produce no pharmacologic effects. 



Design considerations for a radiopharmaceuticals 
1.  Selection of a radionuclide 
2.  Selection of a chemical 
 
Development of a radiopharmaceutical 
1.  Chemical Studies 
2.  Animal distribution and toxicity studies 
3.  Human or clinical studies 

Quality control of a radiopharmaceuticals 
1.  Radionuclidic purity 
2.  Radiochemical purity 
3.  Chemical purity 
4.  Sterility 
5.  Apyrogenicity 
 
 



Recipe for development of radiopharmaceuticals  
1.  99mTc-S colloid 
2.  99mTc- macro-aggregates of albumin 
3.  99mTc-MDP 
4.  99mTc-tetrofosmin 
5.  99mTc-mebrophenin 
 
 
 



Recipe for development of radiopharmaceuticals  
99mTc-S colloid 
1.  This radiopharmaceutical is easily prepared using commercial kits. 
2.  Colloids in general are removed from the bloodstream by the 

reticuloendothelial RE cells of the body. 
3.  The relative distribution of the colloids among the RE cells of the various 

organs depends on factors such as size, nature and amount of colloidal 
particles; blood supply to the organ; and on other physiologic and 
pathophysiologic considerations 

4.  In case of colloidal sulfur tagged with technetium-99m (particle size 0.3 
µm), about 70%-80% of injected dosage is localized in the liver within 10-20 
mins of intravenous administration. 

5.  Of the remaining amount, about 3% is deposited in the spleen and about 
15-20 % is localized in the bone marrow.  

6.  This agent is therefore, primarily used for liver, spleen and bone marrow 
imaging. 

7.  Another 99mTc-labeled compound sometimes used for liver, spleen and 
bone marrow imaging is albumin microaggregates (particle size ~1 µm). 

 
 
 



Recipe for development of radiopharmaceuticals  
99mTc- macro-aggregates of albumin (99mTc MAA) 
1.  This radiopharmaceutical is primarily used in lung imaging. 
2.  Within a few seconds after intravenous administration of 99mTc MAA, 

90%-95% of the injected dosage is trapped in the capillary and pre-capillary 
bed of the lungs.  

3.  For effective lung localization, albumin macro-aggregates must be between 
15-75 µm in size. 

4.  The biological half-life of 99mTc MAA in the lung is about 8-12 hrs. 
5.  The 99mTc albumin macro-aggregates are broken down in smaller (micro) 

particles that are then taken up by the RE cells of liver and spleen. 
 
 



Recipe for development of radiopharmaceuticals  
99mTc-MDP (medronic acid or methylene disphosphonate) 
1.  This radiopharmaceutical is primarily used for bone imaging. 
2.  After an intravenous injection, ~50-60% of the injected dosage is localized 

in the skeleton within 15-20 mins. 
3.  The remainder of dose is distributed in soft tissue and plasma from which it 

is excreted slowly in the urine. 
4.  ~20-30% of the injected dose is either excreted or taken up by the kidneys 

within 3 hrs of the injection. 
5.  Methylene disphosphonate has the fastest plasma clearance of 

polyphosphate, pyrophosphate and diphosphonate. 
6.  Use of 99mTc-MDP for the detection of myocardial infarctions is also well 

established. 
 



Recipe for development of radiopharmaceuticals  
99mTc-tetrofosmin (Myoview) 
1.  This is the most recent radiopharmaceuticals approved for heart imaging. 
2.  After an intravenous injection, it is rapidly cleared by skeletal muscle, heart 

(1%), liver (7.5%) and kidneys (6.2%).  
3.  Less than 5% of the injected dosage remains in blood. 
4.  Salivary and thyroid glands also show elevated concentrations. 
5.  Within 48 hrs of administration, 75% of the dose is excreted from body 

(40% urine and 35% fecal excretion). 
6.  Excretion, particularly from skeletal muscle is increased significantly during 

exercise.  
7.  This agent allows the exercise and rest heart scans to be performed on the 

same day (exercise scan followed 4 hrs later with rest heart scan). 
 



Recipe for development of radiopharmaceuticals  
99mTc-mebrophenin (choletec) 
1.  This is used for liver and gallbladder imaging. 
2.  It has better hepatic extraction, 98% and less renal excretion, 1%, hence 

preferable with patients with hepatic insufficiency. 
3.  Immediately	 following	 the	 intravenous	 administration	 of	 one	 of	 the	 99mTc-IDA	

agents,	consecutive	1	min	scintigraphic	images	are	acquired	over	the	abdomen	for	
a	period	of	60	to	90	min.		

4.  Secreted	activity	is	identified	within	the	major	bile	ducts	within	10	min,	with	filling	
of	the	gallbladder	and	transit	into	the	small	bowel	within	60	min	after	injection.	

5.  The	mean	percent	injected	dose	remaining	in	the	blood	at	10	minutes	was	17%.		
6.  The	mean	percent	injected	dose	excreted	in	the	urine	during	the	first	3	hours	was	

1%	(0.4	to	2.0%).	
7.  The	 mean	 percent	 injected	 dose	 excreted	 in	 the	 urine	 during	 3-24	 hours	 was	

14.9%	(0.4	to	34.8%)	


