PEG-fibrinogen Hydrogel Microspheres Support 3D Tumorigenic Growth of MCF7 Breast Cancer Cells
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Statement of Purpose: The tumor microenvironment is
known to play an influential role in the malignant
progression obreast canceHowever, current 2D
monolayer cliure and3D spheroid models are not able to
capture key features of the complex tumor extracellular
matrix (ECM),severely limiting their ability to provide
clinically-relevant dataln order to address this challenge,
we have developed a novel 3D in vitro model, “tumor
microspheres”, which is formed through the encapsulation
of cancer cells within poly(ethylene glycdibrinogen
(PEGFb) hydrogel microspheres. Tumor microspheres
support longterm 3D culture of the cancer cells. The
tumor microsphere model can be potentially used for the
investigation of specific tumorigenic mechanisms and
provide a platform for drugesting applications for a
range of different cancer cell types.

M ethods: MCF7 breast cells were encapsulated within
PEGFb hydrogel microspheres using a dphbse,
waterin-oil emulsion techniqueResulting tumor
microspheres were maintained in culture for 28 dags.
comparisonMCF7 cells were also spontaneously
aggregated to form tumor spherojdsecurrentgold
standardor 3D cancercell culture using the standard
hanging droplet method. The tumor spheroids (TS) and
the tumor microspheres (TM) were analyzed for size and
circularity. Live/dead™ staingnwas performetb
quantifycell viability and total cell number over time
Ultrastructural differences in cells grown in TS and TM
were visualized through SEM imagirD tumorigenic
morphologywas assessed through confocal microscopy
and quantitativémage analysig-inally, the potential of

the technique to be used for a wide range of cancer cell
types including breast (SKBBR-3, MDA-MB-231),

prostate (P€3, PG3-metastatic) and colon (HT29)
cancersvasdemonstrate.

Results: A novel fabrication technique was developed for
the generation dPEGFb hydrogel microspheres. MCF7
cells were successfully encapsulated within the
microspheres and maintained in culture for 28 daie
analysis showethat TM with20x1@ cells/ml had the
highest proportion of microspheres in thesiredrange of
100-300um, which was significantly larger tharg, and
thelowest variability in sizeTM alsohad significantly
higher circularity withlessvariationthan TS Cellsin TM
displayedower cellcell junction lengteand greater
disorganizatiorascompared to cells in T3\nalysis of

3D morphology revealed lower nuclear and cellular area,
higher nucleato-cytoplasmé ratio and nuclear volume
density, loss in apicbasal polarity and reduced ce#ll
junction length in TM as compared to TS, indicating
increased tumorigenic phenotype in the tumor
microspheredr-inally, other cancer cell types were also
cultured withinPEGFb microspheres through 14 days,
with different cell lines showing different growéimd
phenotypic characteristics.
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Fig. 1: (A) Tumor spheroids (TS) and (B) tumor
microspheres (TM) on day 28 of culture.
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Flg 2 (A) CeII prollferatlon and (B) cell viability in
tumor microspheresver time.

Fig. 3: (A) Size rahges and (B) circularity ranges of tumor
spheroids and tumormlcrospheres through 28 days

Fig. 4: le'ferences in uItrastructure of (A)S and (B)TM
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Fig. 5: 3D morphology of (A)fSand (B)TM, DAPI:
nuclei,Phalloidin F-actin(C-F) Morphological
differences between TS and TM

Conclusions: MCF7 cellsin tumor microsphere M)
displayed higher tumorigenic phenotygecompared to
those cultured astandardumor spheroidsthereby
demonstrating the influence and importance of the
surrounding PEG-b biomaterial in the 3D culture of
cancer cells. The tumor microsphere model can be further
used for the study of cancer cell interactions with the
microenvironment and in druigsting appliations.
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