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Finding	#1:	Low	Median	Delivery	Efficiency	
of	NPs	in	solid	tumors

• ~0.7%	of	an	injected	dose	
(ID)	of	nanoparticles	ends	
up	in	a	tumor.
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• Required	amount	of	NPs	
that	need	to	be	injected	
into	humans	would	be	
high.

Wilhelm	et	al.	Nature	Materials	(2016)



Finding	#2:	Additional	clarity	is	needed	on	
transport	pathway	of	NPs
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• Unclear	how	much	of	a	
role	enhanced	permeability	
and	retention	(EPR) plays	
in	human	cancer.

• Usefulness	of	certain	animal	
models	in	making	clinically	
relevant	observations

Noble	et	al.	Trends	in	biotechnology (2014)



Discussion	Questions

• Show	of	hands:	How	many	of	you	
believe	that	the	findings	of	this	paper	
directly	impact	your	research?
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Discussion	Questions

• Does	the	‘nanoparticle	in	tumor’	
parameter	serve	as	a	good	surrogate	for	
therapeutic	index?
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Discussion	Questions

• Would	the	clinical	success	of	NPs	be	any	
different	if	we	could	have	achieved	a	
tumor	accumulation	of	say	7%	vs.	the	
estimated	0.7%?
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Discussion	Questions

• Is	this	low	number	the	reason	why	
tumor-targeted	nanomedicines	have	not	
broadly	entered	the	clinic?
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Summary	/	Take-home
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• Need	additional	evidence	for	NP	transport	mechanism	
to/in	solid	tumors,	and	avoid	over-reliance	on	EPR.	(How	
will	the	NP	get	past	each	biological	barrier?)

• Consider	the	transport	conditions	imposed	by	different	
animal	models	and	how	to	design	your	studies	to	most	
faithfully	model	the	human	condition.

• Think	beyond	targeting	(and	beyond	numbers!),	and	focus	
on	carrier-dependent	drugs,	combination	therapies,	
protocols.


