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Green synthesis 

Next generation: 

Multifunctional hybrid 

nanoparticles

Colloidal stability

Biological 

interactions

Passive targeting

Active (immuno) 

targeting

Synthesis Surface engineering

Biodistribution

Nanotechnology is a ñdisruptive technologyòwhich will drive a new generation of 

cancer diagnostic and therapeutic products, resulting in dramatically improved 

cancer outcomes

Dr. Piotr Grodzinski (National Cancer Institute)

Nanoparticles
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Microfluidic immune-capture of circulating tumor cells 

(CTCs): finding a needle in a haystack !

Ý Circulating Tumour Cells (CTCs): Present in blood of 

patients at a very small number (10-1000 CTCs/mL blood)

Ý CTCs: highly relevant to cancer 

progression/spreading/response to therapy

Ý Non-invasive source for molecular analysis of the captured 

circulating tumor cells (e.g. EGFR mutation)

Ý Current detection methods (e.g. immuno-beads) are highly 

inefficient and tedious



Ý Sensitivity and specificity levels 

about 2 orders of magnitude higher 

than previous methodologies (e.g. 

immuno-beads)

Microfluidic immune-capture of circulating cancer cells 

(Nature 2007;450, 1235-1239 and N EnglJ Med 2008;359:366-

77 Prof. M. Toner - Mass. Gen. Hosp.)

ÝHigh capture efficiency enabled correlation 

to tumour progression/regression
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Microfluidic immune-capture of circulating tumor cells 

(CTCs): finding a needle in a haystack !

Each post is 100 um



Microfluidic capture of rare cells from blood

¶Potential for a new generation of diagnostic devices ?

¶Cancer: Detection of CTCs (Tumour
spreading/progression/regression) and molecular analysis of 
tumour (e.g. HER2 in Breast Cancer)

¶Pre-natal testing: Genetic analyses (e.g.  Thalassaemiafrom 
fetal nucleated red blood cells)

=> Integration of nanoparticles



Our Design

Materials: PDMS

¶ Much easier/faster to prepare than design proposed By M. Toner.

мύ /ŀǎǘ ƻƴ ǘƘŜ άƳŀǎǘŜǊέ нύ .ŀƪŜ оύ tŜŜƭ ƻŦŦ пύ tƭǳƎ ŀƴŘ Ǉƭŀȅ

¶ The whole device is very cheap ςa few dollars in materials. Completely disposable 

¶ => Real potential for point-of-care diagnostic (Detection ?)

¶ ¢ǊŀƴǎǇŀǊŜƴǘ ҐҔ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ άƻƴ ŎƘƛǇέ ƻōǎŜǊǾŀǘƛƻƴǎ όŜΦƎΦ CL{I Κύ

¶ Volume of the chamber : about 50 uL



I- Plasma 

Functionalization 
(reactive epoxy)

II- �³�,�Q�N�L�Q�J�´

III- Bonding with glass 

slide to close the 
device

IV- Immobilization of the antibody onto the 

epoxy functionalities and cell capture


