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Figure5. Evolution of the early breastcancermodel over4
days. Thefluorescencearearepresentsthe numberof cells
invadingthe collagenhydrogelunderthe spheroid.
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BACKGROUND
Breastcanceris the greatestcauseof mortality for womengloballyaccordingto the world health organization(WHO)[1], with metastasisservingasthe main contributing factor. The
severeimpactof metastasiscanbe attributed to a lackof understandingof the mechanismsat playin the earlystagesof the metastaticcascade, specificallyinvasioninto the stromaand
intravasationinto the blood capillaries, processeswherethe invasiveandsubsequentlycirculatingtumor cells(CTCs) go througha numberof phenotypicchangeswith unknowneffects
on cancertreatment [2]. Most cancertreatmentsfocuson the proliferativefeatureof cancer,disregardingthe low responsivenessandsideeffectsthat thesedrugshaveon thesecells.

In view of the above,we aim to study the effect of doxorubicin (DXR),a first-line anthracyclinechemotherapeuticagent for breastcancertreatment [3], on the distinct phenotypes
establishedwithin the breastcancer-invasivemicroenvironment. For this purpose,we usedan MDA-MB-231 spheroidembeddedin collagenI to model the extracellularmatrix of an
invasivesolidbreasttumor, with the prospectiveof integratingthe modelin a microfluidicdevicewith physiologicallyrelevantphysicochemicalstimuli to better recreatethe invasion.

Culture systems
(72h)

IC50 value(ng/mL) Rsquared

2D culture 152,9 0,93

3D dispersedculture 411,2 0,96

3Dspheroids 2850 0,64

Figure1. Visualcomparisonof invasionof the breast cancermodels. Theprogressionof the invasion
areaof eachDXR-treated group(0, 175, 700and2800ng/mL) isshownin the complementarygraphs.

MDA-MB-231aremore resistantto DXRwhen cultured in 3D

MDA-MB-231invasioncanbe enhancedon a microfluidicchip

MDA-MB-231aremore resistantto DXRwhen alreadyinvadedthe matrix

CONCLUSIONS

Thiswork allowsthe obtention of a simplebreastcancerinvasivemodel for drug evaluationwith a
closerlook at invasivecellsresponseandevasionmechanisms. Themodelhasbeenableto reproduce
physiologicalsensitivity to doxorubicin while confirming 3D culture and invasivecells resistance.
Consideringthis, aswell asthe potential for integratingthe modelwith a microfluidicchip,this model
isusefulto explorethe mechanismsof breastcancerprogressionandinvasivecell resistance.

BE-Transflow

Figure 4. Schematicrepresentationof the
breast cancerinvasivemodel inside of the
BE-Transflowwell.

To study DXReffect in the initial metastatic stages,two breast cancermodels were established: a
primary carcinomamodelόάŜŀǊƭȅdetectedǘǳƳƻǊέύtreated from the beginningof the experimentand
an invasivecarcinomamodeltreatedafter the invasionόάƳŜǘŀǎǘŀǘƛŎbreastcancerǘǳƳƻǊέύ.
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Data was compared using non-
linear regression analysis and
two-way analysis of variance
(ANOVA). Significancevaluesare
presentedaspҖ0.1 (*) pҖ0.001
(***) andpҖ0.0001(****) .
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RESULTS

Figure2. Comparisonof a) viability andb)
invasion between the breast cancer
models at day 7. Focusingon the late
model, graph c) showsthe proportion of
dead cells within the spheroid and
invasionareasat day7.
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Figure3. Theviability of MDA-MB-231 cellscultured in adherent2D, embeddedinsidea collagenmatrix
andformingspheroidsispresentedin grapha). IC50valuesfor eachcurveareshownin chartb).
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