
Poster 

Nanobioeurope2008                                   June 09-13, 2008                                  Barcelona-Spain 

 
SILICON BASED MATERIALS FOR THE PURIFICATION OF GENOMIC DNA 

 
Pasquardini L.1, Di Gregorio G. 2, Ferrante I. 2, Lunelli L. 1, Panciatichi C.3, Potrich C. 1, 

Rossotto O. 3,Vanzetti L. 1, Vozzi D. 4, Gasparini P. 4, Pederzolli C. 1 

 
1FBK – Material and Microsystems Center, via Sommarive 18 38100 Povo (TN) Italy 

2Department of Physics, Polytecnich of Torino, Torino, Italy 
3Olivetti Ink-Jet S.p.A. Loc. Le Vieux 11020 Arnad (AO) Italy 

4University of Trieste, Burlo Garofolo, Trieste, Italy 
cpotrich@fbk.eu

 
Nowadays we assist to a big boost in the miniaturization of conventional medical and 
biotechnological equipment, in particular in the development of micro total analysis systems 
that include sample preparation, separation and detection system on a small, single chip [1]. 
Such systems are capable to save time and labor and not last, money. Moreover, they are 
minimal invasive, being necessary only very small amount of biological sample, for example 
blood, to have a significant result. Modern microchip platforms integrate DNA purification, 
target amplification by polymerase chain reaction (PCR) and DNA detection in a single device. 
Combination of these processes into a single device can minimize sample loss and 
contamination problems as well as reduce analysis times and costs. Many examples of 
miniaturized PCR microchips are early reported in literature [2], while less effort has been 
exerted toward miniaturizing DNA purification methods. Different strategies are available to 
perform DNA extraction on a chip. Recently, amino-coated silicon microchip has been found to 
show high capacity to bind DNA, due to the occurrence of electrostatic interaction between 
amine groups and nucleic acids [3]. 
In this study we analyze the ability of different substrates to selectively absorb/desorb the 
genomic DNA with the aim to purify the DNA present in untreated biological samples from 
unwanted components. Silicon based surfaces were coated with different amino-silane 
molecules to make them positively charged. The efficiency of DNA adsorption/elution from 
differently treated samples was evaluated from large samples. Amino-coated substrates were 
characterized by contact angle, AFM, XPS, fluorescence microscopy and absorption 
spectroscopy to define the surface chemical and morphological properties. Genomic DNA 
(purified from whole blood) was monitored on the surfaces by fluorescence microscopy and its 
release in different elution conditions was quantified by fluorescence spectroscopy and 
microscopy. The distribution of the adsorbed DNA was homogeneous, while the amount of 
released DNA was approximately 7.9 ± 2.7 ng/cm2, by changing the pH of buffer from 7.5 to 
10.6. The eluted DNA was good for PCR amplification. The knowledge acquired from the 
study of macro samples is being moved to microchannels devices and in particular to the 
integration of a module for DNA purification, based on amino-silane coating, in a PCR 
microdevice. 
This work was accomplished in the framework of LaTEMAR consortium (Laboratory of 
Miniaturized Electrobiochemical Technologies for Analysis and Research), a Centre of 
Excellence funded by MIUR for public and private research structures operating in strategic 
fields for the Nation. It is a diffused laboratory that merges and coordinates Centres of 
Excellence in the basic research related to the development of micro and nano-devices and 
sensors for genomics and post-genomics together with R&D centres of extremely qualified 
Companies. Mission of the Laboratory is to conjugate micro and nano-technologies with 
genomic and proteomic applications to produce innovative materials, devices and 
characterization techniques. Focus of the Lab is the development of advanced devices for 
diagnostics and therapeutics in the biomedical, pharmacological and food fields, in particular 
for DNA, RNA, proteins and cells analysis. 
 

mailto:cpotrich@fbk.eu


Poster 

Nanobioeurope2008                                   June 09-13, 2008                                  Barcelona-Spain 

References: 
[1] HM Ji, V Samper, Y Chen, WC Hui, HJ Lye, FB Mustafa, AC Lee, L Cong, CK Heng and 
TM Lim, Sens Actuators A Phys, 139, 1-2 (2007), 139-144 
[2] LJ Kricka, P Wilding, Anal Bioanal Chem, 377 (2003), 820–825 
[3] T Nakagawa, T Tanaka, D Niwa, T Osaka, H Takeyama, T Matsunaga, J Biotechnol, 116, 2 
(2005), 105-11. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt7
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt8
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt9
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THG-4NWKCMS-1&_user=522553&_coverDate=09%2F12%2F2007&_rdoc=24&_fmt=high&_orig=browse&_srch=doc-info(%23toc%235282%232007%23998609998%23666854%23FLA%23display%23Volume)&_cdi=5282&_sort=d&_docanchor=&_ct=55&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=36046abf37d24875e248bc81d486590f#vt10
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235282%232007%23998609998%23666854%23FLA%23&_cdi=5282&_pubType=J&_auth=y&_acct=C000026150&_version=1&_urlVersion=0&_userid=522553&md5=3ff49c53ec267f53a0694d6a48f3cf8c

	1FBK – Material and Microsystems Center, via Sommarive 18 38100 Povo (TN) Italy 

