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ABSTRACT

In this paper, we describe the evaluation of PDdcedures performed in a newly designed microsygtemhich migra-
tion and interaction between normal and carcinoets are possible. The geometry of the microsystentains two micro-
structure with a network of microchannels and fiagr of culture microchambers. Each pair is coreabetith an additional
channel. The geometry of the microsystem allowedrfooducing separately two cell lines (human lwagcinoma - A549
and normal - MRC-5 cells) into the microchambersrabver, growth and migration of the cells were itwrad. Finally, in
this coculture the toxic effect after PDT procedunas investigated.
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INTRODUCTION

The development of novel anticancer drugs or trarap approaches is related with knowledge of &alléunctions.
Carcinoma cells grow in the place and in directtachwith normal cells. Therefore, understandingelf migration at the
molecular level and normal-carcinoma cells intéoast cultured in the same environment/medium igy \eportant [1].
Photodynamic therapy (PDT) is a promising methodHe detection and treatment of cancer, which rbastill examined.
The cells migration analysis or investigation oflPRrocedures can be performed in microfluidic syst¢2,3]. The applica-
tion of microdevices allows for investigation in rearealistic cell-cell interaction than in a classell culture. Moreover,
fast and cheap evaluation of cytotoxicity and amteer therapies is possible.

EXPERIMENTAL

The designed (PDMS/glass) microdevice consistsmiarostructures with a network of microchannels &wd pair of
culture microchambers. Each pair is connected wotimecting microchannel (a length from 30um to 300At the end of
channels the common microchamber was placed (Figure
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Figure 1. The geometry of the microfluidic systesedufor evaluation of PDT procedures, a lengthasfreecting micro-
channels was 300, 200, 100, 80 ang:80respectively. Two separate microstructures weloeidated with different dimen-
sion of microchambers (1 mm and 500 pum).

In order to evaluate the effectiveness of PDT, huitnag carcinoma-A549 and normal-MRC-5 were seedexppropriate
microchambers without affecting each other. Parametf PDT procedure (with 5-aminolevulinic acid@re elaborated in
our previous work (irradiation trough the PDMS cousing a high power LEDx=625nm, t=60s, energy dose=30J/c[8].

RESULTSAND DISCUSSION

In figure 2, MRC-5 and A549 cells after introductim the microchambers are shown. The last microclearigcom-
mon for both cell lines. The microchannels’ geomeinsured proper flow of cells’ suspension andvadid for simultaneous
introducing of two cell lines into separate micrantbers. Moreover, connecting microchannels enatpliggdation of the
cells and medium exchanging from two cultures. Até h, both of cell lines very well adhered towtio surface. We ob-
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served that only isolated MRC5 cells migrated ie fpecially fabricated connecting channels. It beesn found that the
shorter distance between microchambers, the festiemigration. Figure 3 shows the microchambetth wio different cell
lines A549 and MRC5(a length of connecting micraoufels -30 um).
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Figure 2. The MRC-5 and A549 cells cultured in the Figure 3. The MRC-5 and A549 cells cultured in the
microchambers with connecting microchannels (300 icrashambers with 3@m connecting microchannels

and 100um) for migration analysis. The last for migratianalysis.
microchamber is common for both cell lines.

The toxic effect after PDT procedures (with ALA) tre separated MRC-5 and A549 cell culture wasstigated. It
was proved that the usage of 0.75mM ALA in PDT prhaes caused death of 95% of carcinoma A549wh#reas only
5% of normal MRC-5 cells. Next, we studied how thigration of the cells in the connecting microchalsrand medium
exchanging in these connecting microchannels inftaen the viability of the MRC-5 and A549 cellseafPDT procedures.
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Figure 4. The MRC-5 and A549 cells cultured intierochambers after PDT procedures and viabilist igith calceine
AM and propidium iodide.
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72 hours after MRC-5 and A549 cells seeding, thd PBbcedures with 0.75mM ALA in the microsystem wgrer-
formed (Figure 4). After viability test (with caice—AM and propidium iodide) MRC-5 cells were stilive and A549 cells
were dead in the pair of microchambers connectél microchannels with a length of 80 — 300 um. \WWeeoved that, the
number of the dead normal cells in the shortesheoting microchannel (30 pm) and the common micodber was the
highest (Figure 5). Probably, reactive oxygen sseeihich were produced by the A549 cells have teffiect also on nor-
mal cells cultured in the microchambers placedadsear distances.
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Figure 5. The number of the dead MRC-5 cells (ndyinghe each microchambers

CONCLUSION

The obtained results confirmed that the microsystambe a useful tool for cells migrations analgsid evaluation how
the presence of another cell type have influenceetls viability after PDT procedures. The micrdsys can be applied for
cytotoxicity analysis of potential anticancer compds. Our further studies will be focused on tes®DT procedures for
different values of PDT parameters. Our result$ bl useful for further biological and medical rasses. Application of
microsystem can be helpful during optimization fiical PDT parameters.€. the dose of irradiation, time of exposition,
concentration of photosensitizers).
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