
Assessing Critical 
Quality Attributes – 
Colony Morphology Matters

One of the biggest challenges in human pluripotent stem 
cell (hPSC) research is cell culture inconsistency. hPSC 
culture variability can arise from the media, supplements, 
and cell attachment surface as well as variation between cell 
lines. Routine assessment of critical quality attributes, such 
as colony morphology and size, can help minimize culture 
variability and ensure that high quality, undifferentiated hPSC 
populations are expanded and maintained for downstream 
studies.

High Quality Colony Morphology

Poor Quality Colony Morphology
Top arrows indicate 
differentiated cell cluster 
migrating away from main 
colony. Cells are spread 
out and in the process of 
migration. Colony has lost 
border definition. Bottom 
arrow indicates larger and 
more loosely packed cells. 

• Loosely packed cells

• Undefined borders, with heterogeneous 
appearance

• Spontaneous differentiation (>10%)   

• Additional signs include single or cluster 
of cells migrating away from main colony

• Smaller nucleus to cytoplasm ratio

• Tightly packed cells

• Well defined borders, with rounded 
appearance

• Minimal spontaneous differentiation 
(<10%)  

Morphology of hPSC colonies is one of the most commonly 
monitored indicators of cell-colony quality because it is 
easily observed during routine culture handling. Visual 
assessment of cultures should be performed daily using a 
light microscope under phase contrast to detect changes in 
colony morphology, as well as to evaluate whether the cells 
are ready to be passaged.

APPLICATION NOTE



Spiky appearance does not always mean spontaneous differentiation

Some colonies can appear spiky after passaging when they 
are smaller and developing. As colonies merge, the leading 
cells from each colony can also take on a slightly elongated 

ExCellerate iPSC Expansion Medium (Catalog #CCM036) is 
specially formulated for the feeder-free expansion of human 
pluripotent stem cells. This serum-free defined medium 

Still Struggling with Spontaneous Differentiation? Try ExCellerate™ iPSC Expansion Medium

Don’t just take it from us – Hear it from your peers

shape. In addition, colonies of certain hPSC lines may appear 
spiky when they are stressed due to high confluency and/or 
the media becoming acidic.

Comparing ExCellerate vs competitor 
media, we see a little bit less 
impromptu differentiation in 
ExCellerate.”

I am very satisfied with the growth 
of my iPSCs in ExCellerate. It was 
clear from the first week of use 
that spontaneous differentiation was 
significantly less with ExCellerate 
medium in comparison to previous 
media I’ve used. I will be switching to 
this medium permanently for future 
projects!” 

We also saw that one line, which 
normally spontaneously differentiates 
more, had a bit less differentiation.”

Professor, Research University

Lab Research Project Manager, 
Research Hospital

Manager, iPSC/Organoid Core Facility

Based on preliminary observations, 
the ExCellerate iPSC Medium works 
well in our hands. The tested iPSC 
lines show compact, homogenous 
morphology and are less prone to 
spontaneous differentiation. The fact 
that it is animal-component free and 
robust makes it a promising candidate 
for the translational research we do.’’

Scientist, Organ-on-a-Chip Company

features all animal-free components to provide a stable and 
reproducible cell culture environment for embryonic stem 
and induced pluripotent stem cells.

• Less spontaneous differentiation than leading competitor 
media

• Better single cell cloning efficiency than competitors

• Complete all-in-one formulation, no growth factor 
supplementation required

• Maintains genetic stability and differentiation potential 
over long-term culture

• Consistent and reliable performance across cell lines 
and matrices
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