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Background 1. NFC hydrogel was stable 3D matrix 3. Robust neurite outgrowth in 3D
Human stem cell based neuronal cultures are seen as 3 Sample prepgration, cell plating, cell culture and analysis were Neurite outgrowth was studied more detailed using confocal
oromising tool for studying e.g. disease mechanisms, drug successfull with the NFC hydrogel. The smaller _hydrogel volume imag.ing. Both NF_C hydrogell conce_ntratic?ns supported robust
caused some loss of the hydrogel during washes in the immunocy- neurite outgrowth in all directions (Fig. 4), in hydrogel volume of

response or developmental biology in vitro. However, traditional
flat 2D cultures on top of rigid surface falil to reproduce in vivo
like brain complexity, like high cell density and connectivity

tochemical staining. Overall, the samples were stable during cell 60 pl.
culture and analysis (Fig. 2).

with surrounding cell-cell and cell-extra cellular matrix (ECM) A s0u severe gel [oss Moderate ge loss
GrowDex 1.5 wt% 0% 0%
contacts. Due to these aspects, the 2D culture can lead to GrowDex 1.0 Wto% 557 55

unnatural cell polarization on the flat culture. Different types of

3D cell cultures aim to overcome some of these limitations, by P e daspie A
offering cells artificial extracellular matrix (ECM) and more in GrowDex 1.0 wt% 0 % 33 %
vivo mimicking environment.

Highly biocompatible nanocellulose based hydrogels have
been proven to be potential for 3D culturing of various cell
types (Lou et al. 2014; Bhattacharya et al. 2012). These plant
derived nanofibrillar cellulose (NFC) hydrogels mimic native
soft tissue ECM in fiber size and in mechanical properties,
thus providing cells more in vivo like growth environment.

In this study pre-differentiated human pluripotent stem cell
derived neurons where cultured as encapsulated within the
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: : : Fig.2. Samples with gel loss as percentage (A) in both studied hydrogel volumes and Fig.4. Maximum intensity projections (A,B,D,E) and 3D rendering (C,F) of confocal
NFC hydrogels, fortesting the NFC hydrogel as culturing matrix. figures describing the classification (B,C,D). Arrow heads show areas of gel loss. data (see. Fig. 1 for method). Hydrogel concentrations: 1.5 wt% (A,B,C) and 1.0
Images are taken after immunocytochemical staining and mounting. Scale 200 um. wt% (D,E,F). Scale 100 pm.
Materials and Methods 2. Hydrogel volume effected cell growth Conclusions
Human embryonic stem cell (hESC) derived neuronal cells were cultured Neurite outgrowth was analysed from the immunocytochemically Based on these results it can be concluded that studied NFC
for two weeks as encapsulated within the NFC hydrogel, GrowDex® stained samples. Cultures were classified into three categories: hydrogels offered a very good 3D growth environment for hu-
(UPM Kymmenoe Oyj, F'_nland)- Studied hydrogel concentrations were 1) robust neurite outgrowth, 2) moderate neurite outgrowth, or 3) man neural cells. No clear differences were seen between
(1)658;3\516“.gI\é\/tteA)f.orTr\r/]v;)therent gel volumes, 80 and 60 pl, were studied neural aggregates (no outgrowth), according to the amount of vis- the two studied hydrogel concentrations, whereas the hydro-
Human neurons were derived from hESC line Regea 08/023. Briefly, !ble neurlte§ (Fig. 3). Smaller hydrogel volume was more support- gel volume was found to have an unexpected effect on neu-
stem cells were pre-differentiated for eight weeks using previously ve for nteurlte outgrowth wereas larger volume supported neural rite outgrowth. In larger hydrogel volume (80 ul) the growth
published method (Lappalainen et al. 2010). The cell concentration aggregates. Robust neurite Voderste neurite t as organoid like aggregates was favored and smaller hydro-
userh'n fhydro?e' Stl]fd'tf]s was five Im'"'ton CE"S. e mihOf ?\yzrogeu- A B0 outgrowtt outgrowtt S gel volume (60 pl) supported neurite outgrowth and cell in-
e formation of the neuronal networks inside the hydrogels was GrowDex 1.5 wt% 22% 11% 67 % - : N :
evaluated by immunocytochemical staining against neur)(/)nalgmarkers GrowDex 1.0 wtz 1% 22% o7 % f”tratl_on' These_ findings suggest that (,BrOYVDeX hydrogel is
Microtubule-Associated Protein 2 (MAP-2) and B-Tubulin Il (B-Tub), ol promising matrix for 3D human neural in vitro models.
as prleV'OUS|y qescr'%ed .t(hKO'V'gf) et a|'|>2((5)17.)' Imtm dunoc;y?gherﬂgﬁ/: 212&321:3?&;‘3 30312 gf 303; Acknowledgements:
SdMmples Were |mage with an Llympus , inverted an e!ss This study was financially supported by UPM Kymmene Oyj and TEKES (the
/80-confocal microscope. Image processing was performed using Ado- Neural aggregates Finnish Funding Agency for Technology and Innovation) Human Spare Parts

be Photoshop CS4, Huygens Essential and Imaged —softwares. Confo-
cal data was visualised as shown in (Fig.1).
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Fig.1. Image prosessing of the confocal stacks. Neuronal networks inside the
hydrogels were visualized using maximum intensity projections (A,B) and 3D Fig. 3. Evaluation of neurite outgrowth in 3D cultures (A) and examples of classification
rendering (C). (B,C,D). Arrow heads show areas with neurite outgrowth. Scale 200 um.
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