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Positron	Emission	Tomography	(PET)	

Procedure:	
1. Inject	a	Radiotracer	
2. Take	the	Scan	
3. Get	Blood	Data	(op8onal)	
4. Analyze	Data	



h?p://www.medscape.com/viewar8cle/471906	

h?p://www.auntminnie.com/index.aspx?sec=ser&sub=def&pag=dis&ItemID=91172	

h?p://www.genengnews.com/gen-ar8cles/in-vivo-imaging-accelerates-
development/3174/?page=2	

Applica2ons	of	PET	



Time	Ac2vity	Curves	(TACs)	
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Problems	With	PET	

• High	cost	machinery	&	staff	
	
•  Scan	requires	intense	coordina8on	
and	advanced	planning	

	
•  Small	procedural	changes	can	have	a	
big	impact	on	results	



•  Evaluate	study	feasibility	(conserve	
resources)	

	
•  Strategically	choose	and	op8mize	
experimental	design	

	
•  Facilitate	new	methods	development	

Why	Use	Simula2on?	



Simula2on	Tool	Screenshot	



Kine2c	Models	
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2-Tissue	Compartment	Model	
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Is	it	really	free	
and	bound	or	is	it	
free	and	
non=specifically	
bound?	

h?p://www.pmod.com/files/download/v31/doc/pkin/2264.htm	



Radiotracers	



Plasma	Input	Func2ons	



Plasma	Input	Func2ons	
Bolus	Input	 Constant	Infusion	Input	

Bolus	+	Constant	Infusion	(B/I)	Input	

Example.	[11C]Raclopride	(dopamine	D2/3	selec2ve)	

Plasma	Input	

Free	
Bound	



Compe22on	



•  Endogenous	
–  ex.	[11C]raclopride	&	dopamine-releasing	reward	task	

•  Exogenous	(pharmacological	challenge)	
–  ex.	[11C]carfentanil	with	morphine	

Compe22on	

AWer		
Challenge	

Before		
Challenge	



Endogenous	Pulse	

Simula2ng	Compe22on	
Alter	Rate	Constants	

(One	Method	to	Simulate	Exogenous	Challenge)	
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Tissue	Response	
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Bolus	+	Constant	Infusion	



Bolus	+	Constant	Infusion	Op2miza2on	

Advantages:	
-  Challenges	easier	to	

see	
-  No	blood/plasma	data	

needed	
Disadvantages:	

-  Op8mal	Kbol	varies	
between	subjects		

-  An	ini8al	bolus	study	
(with	blood	data)	must	
be	performed	to	
establish	Kbol	

•  Regular	bolus	injec8on	followed	by	con8nuous	infusion	
•  Kbol	

•  Bolus	dose	measured	in	minutes	of	infusion	dose	
•  Units	=	minutes	

•  Adjus8ng	Kbol	(adjus8ng	how	much	radiotracer	is	ini8ally	injected),	allows	tracer	
to	reach	equilibrium	more	quickly	

•  Op8mal	Kbol	will	vary	slightly	between	subjects	and	must	be	determined	for	
each	radiotracer	



BOLUS	+	CONSTANT	INFUSION	Input	

Compe22on	with	Bolus	+	Constant	Infusion	

Example:	[11C]Raclopride	with	Endogenous	Dopamine	Challenge	at	60	min.	

BOLUS	Input	

Plasma	Input	 Free	 Bound	
25%	
deltaBP	

21%	
deltaBP	



Receptor	Internaliza2on	Models:	
	

Future	Direc2on	

h?p://www.nexcelom.com/Celigo/receptor-internaliza8on-assay.php	



Reference	Tissue	Models:	
	

Future	Direc2on	

h?p://doc.pmod.com/pkin/pmclass.lib.pmkin.models.PKlammertsma96NonInvasive.htm	
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