
HYPERFlask® Cell Culture: Monitor Proliferation 
inside HYPERFlasks® using the CytoSMARTTM Omni

To facilitate high yields in cell culture the Corning® HYPERFlask® 
provides 10 times as much surface area for cell growth (1720 
cm2) compared to standard T-175 flasks, while having the same 
external dimensions. The extra growth area in the HYPERFlask® 
is realized by compact stacking of 10 cell culture layers within a 
single flask. The  HYPERFlask® is designed for high yield and high 
performance and is ideal for large scale manufacturing processes. 
Increasing the growth area inside the flask saves incubator space, 
but reduces the observable growth area. 

The design of the HYPERFask® makes it difficult of obtain an 
overview of the confluency using traditional microscopes, which 
only capture a fraction of the lower tier surface of the flask. 
This is a hindrance in using the  HYPERFlask®, because regular 
monitoring of cells is necessary to understand population growth 
and to plan subculturing. Properly monitoring proliferation 
allows you to notice growth irregularities and address them 
before they become a problem. Think about processes such as 
overgrowth, contamination or cytotoxicity. Using the automated 
live-cell imager: the CytoSMART™  Omni, the complete bottom 
layer of the  HYPERFlask® can be imaged at regular time intervals  
throughout the entire culturing period. The CytoSMARTTM Omni 
can:

Prevent environmental shock while imaging your cells – 
Keeping cells inside the incubator prevents any drastic changes 
in environmental oxygen levels and prevents mechanical 
disruption. The compact CytoSMARTTM Omni works inside any 
standard CO2-incubator (see figure 1A). At no point in time does 
the flask have to be moved after placing it on the sample stage 
inside the incubator. 

Insight in cell growth throughout the entire observable area of 
the HYPERFlask® - The CytoSMARTTM Omni generates 6500 images 
at cell level detail (10X magnification), these are automatically 
stitched and provide a complete overview of the entire lower 
level tier of the HYPERFlask® (see figure 1B-D). These high quality 
images are generated in regular time intervals for a period that 
can be extended up to weeks. Follow the progression of growth 
of in great detail. 

Be on point in timing the proper moment for passaging cells 
– Users can select areas of interest within the flask, to evaluate 
the confluency in the flask using image analysis algorithms. To 
assist users a notification service can be set-up at a pre-specified 
confluency, so you know exactly when it’s the right time to take 
the next step in your culturing process. 

Monitor your cells from inside the incubator
The CytoSMART™ Omni is especially designed to maintain the 
temperature and airflow inside the incubator. Enabling you to 
perform your experiments at the optimum culture conditions for 
your cells, without any fluctuations in temperature or CO2-level 
(see figure 1A).  Simply place the HYPERFlask® on the optical 
window of the Omni, follow the intuitive steps of the Omni app, 
start your experiment and walk away. During the scan, the camera 
moves underneath the flask, without moving or disrupting the 

Figure 1: Imaging the full Corning® HYPERFlask® A) The CytoSMART 
Omni has a compact design, so it fits inside any standard CO2 - incubator 
making it ideal for cell culture monitoring. B-D) HYPERFlask® from 
overview to cell level detail in a single scan B) bright field image of a 
single scan that contains the complete surface area of the HYPERFlask®, 
the scan is completed in 6 minutes. C) Cells grow in between the posts 
of the hyperflask and can be inspected at any time during the culturing 
period. D) detailed view of the cells in the HYPERFlask®. 
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HYPERFlask®. Clear brightfield images are captured and stitched 
together to form a complete picture (see figure 1 B-D). The images 
are uploaded to the researcher’s protected CytoSMARTTM Cloud 
environment, allowing monitoring and analysis of the cells 
without having to move the flask, open the incubator, or even 
be in the lab. 

Get the whole picture – Image the complete lower tier of the 
HYPERFlask®
The Omni scan area is 99 x 131 mm which allows you to image 
the complete lower tier layer of the  HYPERFlask® (figure 1B).  A 
scan of the entire area can be setup at regular time intervals to 
reveal the cell growth over time. With the ability to image a larger 
sample area comes the opportunity to analyze a large portion 
of the total cell population, which leads to a more accurate 
representation of the entire cell population in the HYPERFlask®. 
Being able to image the full lower tier of the HYPERFlask®, means 
that users get an informed view of the growth speed inside 
the HYPERFlask®. This is a great improvement compared to 
automated imaging using pre-defined areas of interest. Suppose 
10 images were automatically made at 10X magnification of a 
standard brightfield microscope, then the area that was imaged 
would be approximately 36 mm2, or 0.2% of the total cell culture 
area. Being able to scan the entire lower tier prevents outliers 
and provides more confidence in the estimation of the total 
population growth. 

Confluency detection in the  HYPERFlask®
To assist researchers in properly timing the moment for 
subculturing, confluency analysis and notification service can be 
used. The automated confluency analysis can be implemented 
for selected areas after an initial scan of the HYPERFlask®. The 
confluency analysis allows user specific area selection within the 
entire  HYPERFlask® (see figure 2 A)
The algorithm calculates the confluency and displays the data 
both visually and graphically, providing a clear overview of the 
results over time. The user can select an unlimited number of 
areas, in any shape to best understand the overall cell activity (see 
figure 2B-D). The areas of interest can be individually reviewed 
or combined and averaged, allowing the users to find outliers 
and select the cells they want to analyze in greater detail. This 
allows you to investigate the consistency of the cell growth in 
the HYPERFlask®.  

Notification Service
A notification service is available to alert users via email or text. 
Notifications can be sent when a selected area reaches the 
desired level of confluency. When the desired confluency level is 
reached an automated message will be sent via email or phone.  
Together with the monitoring capability, this ensures you are 
only entering the lab when necessary.

Unit dimensions 396 x 345 x 171 mm (LxWxH)

Weight 9 kg

Optics Brightfield with digital phase 
contrast

Magnification 10x fixed objective - 517 
pixels/mm

Light source LED

Camera 5 MP CMOS

Scan area 99 x 131 mm

Output options raw images, processed 
images, processed data

Well plate types 6 – 96-well plates

Culture flask types HYPERflask, T25 – T225 and 
triple flasks

Other labware petri dishes and anything 
transparent and lower than 
55 mm

Operating environment 5-40 °C, 20-95% humidity
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Figure 2: Area Selection for Confluency Analysis. A) users can specifiy 
areas they would like to analyse using automated confluency detection, 
the blue boxes represent areas selected for analysis. Users can group 
seperate boxes to obtain the average confluency of a certain area. In 
this example two-hundred areas (7 mm2 each) have been selected for 
analysis B) Confluency mask is shown after analysis. C) D) bright field 
view and confluence mask of a single 7 mm2 area wihtin the HYPERFlask®
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