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Nanotheranostic assessment on 3D cell 
cultures

Hirschhaeuser et al., 2010. 

Mapanao,	A.	K.;	Voliani,	V.	Three	Dimensional	Tumor	Models:	Promoting	Breakthroughs	in	
Nanotheranostics	Translational	Research.	Manuscript	Submitted.		
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3D	MiaPaCa-2	cells	

NAs-647-Tf2 
nucleus;	cell	membrane;	NAs-647	



Hyperthermia through NIR-
stimulation of NAs on 
pancreatic cancer cells
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Chemotherapeutic effects of 
drug-loaded NAs on 3D head and 
neck squamous cell carcinoma
Santi	et	al.,	Endogenously-Activated	Ultrasmall-In-Nano	Theranostic:	Assessment	On	
3D	Head	and	Neck	Squamous	Cell	Carcinomas.	Manuscript	Submitted	
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Combined therapy on 3D 
head and neck squamous 
cell carcinoma

cisplatin prodrug-loaded photothermal NAs

tNAs-cisPt

200 nm 



tNAs-cisPt characterization

Composition:	
79.4	±	11.3	ug	Au	(4.8%	in	total	weight)	
25.5	±	5.6	ug	Pt	(1.6%	in	total	weight)	



SCC-25 Treatment Scheme

Combined treatment on 3D SCC-25



Summary of Research Activities
Finished:
1.  Hyperthermia on pancreatic 

cancer cells
2.  Chemotherapy on 3D HNSCC
3.  In vivo behavior of NAs

On-going:
1.  Combined therapy on 3D 

HNSCC (hyperthermia-chemo)
2.  Targeted chemotherapy on 

HNSCC

Future:
1.  Assessment of NAs on chick eggs (short stay at VU Amsterdam)
2.  Other NAs-based combined platforms (photodynamic therapy-hyperthermia; 

PA imaging-hyperthermia)

Chicken	egg	chorioallantoic	membrane	(CAM)	assay	

Vargas	et	al.,	2007	

Dr.	Elisa	Giovannetti’s	lab	at	VU	Medical	Center	
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