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3.5.1 HDFa 

 
Figure 3.14 Fluorescent microscope images of  Human Dermal Fibroblasts (HDFa) on 

different morphologies of B) PCL scaffold with and A) without ManCou-H probe on days 

1, 2 and 3. A) the nuclei were stained with DAPI (blue)  B) the probe is in blue and the F-

actin filaments were stained with Alexa Fluor® 594 Phalloidin (red). The overlapping of 
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the blue and red and dispersion by the fibers causes some of the cells to be seem pink in 

color. Images captured at 10X magnification. 

3.5.1.1 HDFa on Bare Scaffolds 

The adult human dermal fibroblasts shown in figure 3.14A, maintained an 
elongated morphology despite the scaffold topography.  

On non-probe containing fiber scaffolds the HDFa’s had little to no cellular 
orientation on any morphology on any day. The mesh fiber scaffolds had cell 
clumping in specific regions on all days and scaffold infiltration increased from day 
1 to day 3. On the aligned scaffolds the cells showed much less clumping on all 
days compared to the mesh although they had substantially infiltrated the scaffold 
on day 1 and continued to grow within the fibers through days 2 and 3. Cells on 
the honeycomb structure showed almost no clumping on day 1 but rather appeared 
to be spread out across the scaffold with some infiltration and some cellular 
orientation. By day 2 the cells began clumping in the porous regions of the scaffold 
with even more infiltration. Definitive cellular orientation is visible on day 3 as well 
as significant infiltration into the scaffold. 

3.5.1.2 HDFa on ManCou-H Containing Scaffolds 

The ManCou-H containing scaffolds (figure 3.14 B) behaved similarly to the 
non-probe containing scaffolds in the case of the mesh morphology. The cells are 
clumped with no cellular orientation and increasing infiltration from day 1 to day 3. 
The cells on the mesh scaffolding look to be interacting with the fructose mimic but 
not actively metabolizing it. Cellular orientation on the ManCou-H containing 
aligned fibers matched that of the fibers on all days. Scaffold infiltration is high on 
day 1 decreasing on day 2 then increasing again by day 3. Cells appear spread 
out with almost no clumping on all days. Again, probe can be seen in the vicinity 
of the cells, but they do not appear to be taking them up. The cellular orientation 
on the honeycomb structures is visible on day 1, ManCou-H appears to be taken 
up by the fibroblasts on this day. The HDFa cells infiltrate the scaffold and maintain 
orientation on days 2 and 3.  
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3.5.2 184B5 

 
Figure 3.15 Fluorescent microscope images of healthy breast epithelium (184B5) on 

different morphologies of B) PCL scaffold with and A) without ManCou-H probe on days 

1, 2 and 3. A) the nuclei were stained with DAPI (blue)  B) the probe is in blue and the F-

actin filaments were stained with Alexa Fluor® 594 Phalloidin (red). The overlapping of 
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the blue and red and dispersion by the fibers causes some of the cells to be seem pink in 

color. Images captured at 10X magnification. 

3.5.2.1 184B5 on Bare Scaffolds 

Figure 3.15A show images representative of the cell-cell and cell-scaffolds 
interactions of healthy breast epithelium, 184B5, on bare and ManCou-H 
containing scaffolds, respectively.  

 On the bare scaffolds the cells appeared to migrate and infiltrate all the 
scaffolds on day 1. Cells on mesh scaffolds appeared rounder and flatter on all 
days compared to more elongated and aligned morphologies on the honeycomb 
and aligned scaffolds. Infiltration of aligned and honeycomb scaffolds is at its 
highest on days 2 and 3. Little infiltration can be seen on the mesh scaffolds on all 
days. Clumping can be seen on day 3 among all scaffolds. 

3.5.2.2 184b5 on ManCou-H Containing Scaffolds  

 Similar cell-cell and cell-scaffold interactions were observed on the 
ManCou-H containing scaffolds on day 1 (figure 3.15B). Clumping on the aligned 
and honeycomb scaffolds can be seen on day 2 and excessive clumping was 
exhibited on day 3 of the aligned scaffolds. The mesh fibers continued to exhibit 
round and flat cells but the elongated morphology of the cells on the aligned and 
honeycomb seen on the bare PCL was not as evident on the ManCou-H containing 
scaffolds. 
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3.5.3 MCF10AneoT 

 
Figure 3.16 Fluorescent microscope images of Premalignant cells (MCF10AneoT) on 

different morphologies of B) PCL scaffold with and A) without ManCou-H probe on days 

1, 2 and 3. A) the nuclei were stained with DAPI (blue)  B) the probe is in blue and the F-

actin filaments were stained with Alexa Fluor® 594 Phalloidin (red). The overlapping of 
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the blue and red and dispersion by the fibers causes some of the cells to be seem pink in 

color. Images captured at 10X magnification. 

3.5.3.1 MCF10AneoT on Bare Scaffolds 

The analysis of the cell-scaffold interaction of the premalignant cell line, 
MCF10AneoT, can be seen in figure 3.16A on bare scaffolds and ManCou-H 
containing scaffolds.  

The cells on the bare scaffolds tended to clump together on all the 
morphologies on all the days. Cells appeared to clump in specific regions and 
maintained no cellular orientation on the mesh scaffolds. The aligned scaffolds 
exhibited cells which were spread across the scaffold with minimal alignment on 
days 1 and 2 then tended to clump on day 3. The cells on the honeycomb structure 
were able to infiltrate inside the different layers on day 1. This behavior could also 
be seen on day 2 in addition to some clumping. The cells again spread out by day 
3 and continued to infiltrate the scaffold compared to days 1 and 2. 

3.5.3.2 MCF10AneoT on ManCou-H Containing Scaffolds 

The ManCou-H containing scaffold, figure 3.16B resulted in clumping on 
day 1 of the mesh scaffolds on days 2 and 3 the cells appeared to spread out and 
migrate to distant areas on the scaffold while showing rounded and flattened 
morphologies. Clumping was observed on day 2 on the aligned and honeycomb 
scaffolds. Probe uptake can be seen on days 1 and 2 of the mesh and aligned 
scaffolds and day 2 and 3 on the honeycomb fibers. Uptake was also seen on day 
3 of the aligned scaffolds but to a lower extent. The mesh scaffolds showed cells 
which appeared to have a more spread out morphology among all days. Cells on 
aligned fibers aligned to the fibers to some extent on days 1 and 2 but became 
rounder by day 3. The honeycomb structures had cells which appeared both 
elongated and rounded at certain regions on all days with extensive scaffold 
infiltration. 
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3.5.4 MCF7 

 
Figure 3.17 Fluorescent microscope images of Adenocarcinoma cells (MCF7) on different 

morphologies of B) PCL scaffold with and A) without ManCou-H probe on days 1, 2 and 

3. A) the nuclei were stained with DAPI (blue)  B) the probe is in blue and the F-actin 

filaments were stained with Alexa Fluor® 594 Phalloidin (red). The overlapping of the 
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blue and red and dispersion by the fibers causes some of the cells to be seem pink in color. 

Images captured at 10X magnification. 

3.5.4.1 MCF7 on Bare Scaffolds 

The behavior changes of the adenocarcinoma cell line, MCF7, due to the 
various morphologies as well as presence or absence of ManCou-H probe was 
qualitatively analyzed by staining the nucleus of cells on bare fibers and the 
cytoskeleton of all cells using immunofluorescent staining as was previously 
described. 

Figure 3.17A illustrates the PCL fibers, these showed cells clumping on day 1 
among all three morphologies but most extensive on the aligned scaffolds. The 
scaffolds with the mesh morphology showed cells on days 2 and 3 which were 
spread out and appeared to have infiltrated the scaffold, this made imaging difficult. 
The aligned scaffolds also showed cells spread out on days 2 and 3 however these 
cells showed an elongated morphology and were oriented along the direction of 
alignment of the fibers. The honeycomb scaffolds had a lot of cell clumping within 
the pores of the honeycomb and a very low concentration of cells on the boundary 
of the pores on day 2. On day 3 the cells on the honeycomb scaffold infiltrated the 
lower layers of the fibers and were present in between the fibers, this can be seen 
by the blurred regions between the fibers. Based on their distribution, morphology 
and orientation it appears the cells responded to the nano topographical cues 
provided by the different morphologies of each scaffold.  

3.5.4.2 MCF7 on ManCou-H Containing Scaffolds 

Similar trends can be deduced on the ManCou-H containing fibers in figure 
3.17B. Probe uptake was observed on all days of the mesh and aligned scaffolds. 
Cells remained spread out with no clumping on any scaffold on any day. The mesh 
fibers had rounded cells whereas the aligned fibers had cells which aligned with 
the scaffold. The honeycomb scaffold showed no uptake of probe and cells varied 
from elongated alignment to more rounded morphology  


