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Laser beam

FIG. 8. (Color online) Sequence of pictures taken for back side ablation of a PS-ubead monolayer on top of a 100 nm TP layer at 1.5 J/cm?. The time delays

are indicated in the images.

various environments. Raman spectroscopy data suggest that
the chemical composition of the polystyrene beads does not
change for all laser fluences applied for the transfer.

The LIFT of PS-ubeads was studied by time resolved
shadowgraphy. The PS bead pixels are most probably trans-
ferred as intact layer and different sizes of pixels can be
obtained by adjusting the laser parameter. The fact that these
arrays can be produced cost-effective and time-effective with
a minimum sample volume required suggests that LIFT is a
promising technique for transferring PS bead pixels, which
can therefore be applied for an increasing amount of appli-
cations.

ACKNOWLEDGMENTS

The authors would like to thank M. Nagel for synthesiz-
ing the triazene polymer. Financial support from the NATO
under Project No. SfP 982671 and National Project IDEI No.
1197/2008 are gratefully acknowledged.

'K. K. Jain, Curr. Opin. Drug Discovery Dev. 7, 285 (2004).

AL Y. Rubina, A. Kolchinsky, A. A. Makarov, and A. S. Zasedatelev,
Proteomics 8, 817 (2008).

3G. Hardiman, Methods Mol. Biol. 448, 21 (2008).

“B. Behkam and M. Sitti, 7th IEEE Conference on Nanotechnology, 2-5
August 2007, Hong-Kong, China, pp. 723-727.

M. H. Lu and Y. Zhang, Adv. Mater. 18, 3094 (2006).

°C. T. Lim and Y. Zhang, Small 3, 714 (2007).

G. Medoro, P. Vulto, L. Altomare, M. Abonnenc, A. Romani, M. Tartagni,
R. Guerrieri, and N. Manaresi, Proc. IEEE 1, 76 (2004).

8Q. Xu and K. S. Lam, J. Biomed. Biotechnol. 2003 257.

M. R. Dusseiller, D. Schlaepfer, M. Koch, R. Kroschewski, and M. Textor,
Biomaterials 26, 5917 (2005).

10, Malaquin, T. Kraus, H. Schmid, E. Delamarche, and H. Wolf, Langmuir
23, 11513 (2007).

p Serra, J. M. Fernandez-Pradas, F. X. Berthet, M. Colina, J. Elvira, and J.
L. Morenza, Appl. Phys. A: Mater. Sci. Process. 79, 949 (2004).

2y, Zergioti, S. Mailis, N. A. Vainos, P. Papakonstantinou, C. Kalpouzos, C.

P. Grigoropoulous, and C. Fotakis, Appl. Phys. A: Mater. Sci. Process. 66,
579 (1998).

BA. Klini, A. Mourka, V. Dinca, C. Fotakis, and F. Claeyssens, Appl. Phys.
A: Mater. Sci. Process. 87, 17 (2007).

BT v, Kononenko, P. Alloncle, V. I. Konov, and M. Sentis, Appl. Phys. A:
Mater. Sci. Process. 94, 531 (2009)

57, ML Fernandez-Pradas, M. Colina, P. Serra, J. Dominguez, and J. L.
Morenza, Thin Solid Films 27, 453 (2004).

toy, Dinca, A. Ranella, M. Farsari, D. Kafetzopoulous, M. Dinescu, A.
Popescu, and C. Fotakis, Biomed. Microdevices 10, 719 (2008).

'A. Karaiskou, I. Zergioti, C. Fotakis, M. Kapsetaki, and D. Kafetzopoulos,
Appl. Surf. Sci. 245, 208 (2003).

18p, Serra, M. Colina, J. M. Fernandez-Paras, L. Sevilla, and J. L. Morenza,
Appl. Phys. Lett. 85, 1639 (2004).

9B, R. Ringeisen, D. B. Chrisey, A. Piqué, D. Krizman, M. Brooks, B.

Spargo, R. C. Y. Auyeung, and P. K. Wu, Am. Biotechnol. Lab 19, 42

(2001).

A. Doraiswamy, R. J. Narayan, T. Lippert, L. Urech, A. Wokaun, M.

Nagel, B. Hopp, M. Dinescu, R. Modi, R. C. Y. Auyeung, and D. B.

Chrisey, Appl. Surf. Sci. 252, 4743 (2006).

2D, B. Chrisey, A. Pique, R. A. McGill, J. S. Horwitz, B. R. Ringeisen, D.
M. Bubb, and P. K. Wu, Chem. Rev. 103, 553 (2003).

R, Fardel, M. Nagel, F. Nuesch, T. K. Lippert, and A. Wokaun, Appl. Surf.
Sci. 254, 1322 (2007).

BM. Nagel, R. Fardel, P. Feurer, M. Hiberli, F. Niiesch, T. K. Lippert, and
A. Wokaun, Appl. Phys. A: Mater. Sci. Process. 92, 781 (2008).

M. Nagel, R. Hany, T. Lippert, M. Molberg, F. A. Niiesch, and D. Rentsch,
Macromol. Chem. Phys. 208, 277 (2007).

BT, Lippert, L. S. Bennett, T. Nakamura, H. Niino, A. Ouchi, and A. Yabe,
Appl. Phys. A: Mater. Sci. Process. 63, 257 (1996).

T, Lippert, Adv. Polym. Sci. 168, 51 (2004).

7T, Lippert, Plasma Processes Polym. 2, 525 (2005).

R, Fardel, M. Nagel, F. Nuesch, T. Lippert, and A. Wokaun, Appl. Surf.
Sci. 255, 5430 (2009).

®C. Y. Liang and S. Krimm, J. Polym. Sci., Polym. Phys. Ed. XXVI, 241
(1958).

307, Lee, O. Kim, J. Jung, K. Na, P. Heo, and J. Hyun, Colloids Surf., B 72,
173 (2009).

3R, Fardel, M. Nagel, F. Niiesch, T. Lippert, and A. Wokaun, J. Phys.
Chem. C 113, 11628 (2009).

2y, Andersson, C. Jonsson, C. Moberg, and G. Stemme, Talanta 56, 301
(2002).

20

Downloaded 12 Aug 2010 to 192.33.126.163. Redistribution subject to AIP license or copyright; see http://jap.aip.org/about/rights_and_permissions


http://dx.doi.org/10.1002/pmic.200700629
http://dx.doi.org/10.1007/978-1-59745-205-2_2
http://dx.doi.org/10.1002/adma.200600744
http://dx.doi.org/10.1002/smll.200790014
http://dx.doi.org/10.1109/ICSENS.2004.1426103
http://dx.doi.org/10.1155/S1110724303209220
http://dx.doi.org/10.1016/j.biomaterials.2005.02.032
http://dx.doi.org/10.1021/la700852c
http://dx.doi.org/10.1007/s003390050717
http://dx.doi.org/10.1007/s00339-006-3811-x
http://dx.doi.org/10.1007/s00339-006-3811-x
http://dx.doi.org/10.1007/s00339-008-4972-6
http://dx.doi.org/10.1007/s00339-008-4972-6
http://dx.doi.org/10.1007/s10544-008-9183-6
http://dx.doi.org/10.1063/1.1787614
http://dx.doi.org/10.1016/j.apsusc.2005.07.166
http://dx.doi.org/10.1021/cr010428w
http://dx.doi.org/10.1016/j.apsusc.2007.08.091
http://dx.doi.org/10.1016/j.apsusc.2007.08.091
http://dx.doi.org/10.1007/s00339-008-4565-4
http://dx.doi.org/10.1002/macp.200600492
http://dx.doi.org/10.1007/BF01567878
http://dx.doi.org/10.1002/ppap.200500036
http://dx.doi.org/10.1016/j.apsusc.2008.07.187
http://dx.doi.org/10.1016/j.apsusc.2008.07.187
http://dx.doi.org/10.1016/j.colsurfb.2009.03.031
http://dx.doi.org/10.1021/jp901340s
http://dx.doi.org/10.1021/jp901340s
http://dx.doi.org/10.1016/S0039-9140(01)00596-3

