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Introduction
Although very popular among life science researchers, cell culture can be a very difficult tool to 
work with in the laboratory. Unlike other common laboratory tools such as electrophoresis or 
chromatography, cell culture makes dynamic, ongoing use of living organisms. These living cultures 
often respond to our mistakes not only by the erratic behavior common to other laboratory tools, 
but by dying – the total, irreplaceable destruction of the tool itself.

As one of the major suppliers of vessels, media, and sera used in cell culture, Corning Life Sciences 
often receives calls from anxious customers who are experiencing growth or attachment problems 
with their cell lines to determine what is responsible for the erratic behavior or loss of their cultures. 
Usually the customer, searching for a cause (and solution) to their problems, suspects that a change 
or mistake in the manufacturing process is responsible, or that there is an issue with the culture 
media or sera, or that perhaps the special surface treatment process used on most cell culture 
vessels was not properly done.

Because of the complex nature of cell culture, identifying the underlying causes of culture behavior 
problems is often a difficult, time-consuming task. Erratic culture behavior can take many forms; 
unusual growth patterns or inconsistent, spotty, and uneven cell attachment are the most common 
problems. Gradual or abrupt changes in growth rate or unexplainable experimental results are also 
experienced  occasionally. In cell culture, any sudden change is suspect and a poten tial problem and, 
therefore, to be avoided.

Corning Life Sciences has spent many years helping customers deal with these problems. By using 
some of the information gained from these customer contacts, Corning has produced this guide  
to help identify and solve some of the common and uncommon causes of cell cul ture problems.  
The focus will be limited to three of the most common problem areas: technique, incuba tors, and 
media. In addition to the information provided in this guide, it is strongly suggested that you refer  
to the articles listed in the references or visit www.corning.com/lifesciences for additional help  
and recommendations.

Surface Treatment Process

The initial and most common suspects for cell culture problems are usually either the culture vessels 
or the medium being used. Problems associated with culture medium will be dealt with in a later 
section. Much of the suspicion surrounding plastic cell culture vessels is due to the mystery or lack 
of understanding concerning the special treatment process used to modify the surface of the plastic. 
Virgin polystyrene, the resin used to manu facture most cell culture vessels, is hydrophobic in its 
untreated state. Proteins important for cell attachment, such as fibronectin and vitronectin (found in 
media containing serum) do not bind well to this natural surface resulting in poor cell adhesion and 
growth. Keep in mind, if you are going from serum containing culture media to serum-free media, 
this will impact the attachment of some cell types. Because of this, either a corona discharge or 
plasma treatment is used under carefully controlled conditions during the manufacturing process to 
insert oxygen atoms (in the form of carboxyl, hydroxyl, and ketone groups) shown in Figure 1, into 
the backbone of the polystyrene chain1,6,14. This is the standard surface treatment used for most 
polystyrene culture vessels. This alteration of the plastic polymer (not a peel able coating) results in 
a hydrophilic surface with a net negative charge that creates a surface suitable for cell attachment 
and growth. The culture vessels are then sterilized and thoroughly evaluated by quality control tests 
to ensure they received the proper degree of treatment.

Since these modified surfaces are not visibly different from the untreated surface, there is no  
easy way, short of growing cells, for customers to check the adequacy of the treatment pro cess.  
As a result, many customers assume cell attachment and growth problems are caused by mistakes 
made during manufacturing. It is very important that the plastic culture vessel’s status as the 
suspected cause of the problem be resolved as quickly as possible so the real cause can be identified 
and eliminated. Usually, the first step is to carefully read the packaging that the vessel came in 
to ensure that it received the standard surface treatment for cell culture. Some vessels, especially 
flasks, dishes, and microplates, are also available without any tissue culture treatment. These are 
designed for special applications where an untreated surface is required usually to prevent or reduce 
cell attachment. Carefully reading the packaging labels before use will prevent these mistakes. 

Technical Assistance

For assistance in this area, 
please contact Corning 
Life Sciences Scientific 
Support at 800.492.1110, 
+1.978.442.2200, or email 
ScientificSupport@corning.com.

Figure 1. After treatment the 
hydrophobic polystyrene chain 
is oxidized to a more wettable, 
hydrophilic surface for better 
cell attachment.
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Corning also offers several unique surface treatments to enhance cell attachment for special 
applications including the Corning® CellBIND® surface, Corning Primaria™, Corning PureCoat™ 
Amine, and PureCoat Carboxyl surfaces. For some cell types, such as primary cells or stem cells, an 
extracellular matrix coating may be required. These unique treatments also alter the surface charge 
of culture vessels, improving the attachment and growth of fastidious cell types, such as primary 
or transfected cell lines in reduced- or serum-free environments. Corning enhanced surfaces are 
suitable for research, drug discovery, and high throughput screening applications when the standard 
surface treatments are not enough for good cell attachment.

Next, compare the performance of the suspected vessel to the same product from a different 
production lot, or to similar products from another manufacturer. If a difference is found or the 
results are not clear, then it is time to contact the product manufacturer for assistance. Once the 
vessel is eliminated as the problem’s cause, the customer can then continue to look elsewhere for 
a solution. The following examples will help identify some common problems and causes often 
incorrectly associated with poor surface treatment of plastic vessels and, where possible, will offer 
some solutions that can be used to eliminate them.         

Problems Related to Technique

The greatest opportunity for cell culture problems occurs during the day-to-day activities of feeding 
and maintaining the cultures. Culture loss due to contamination is one of the most frequent and 
more serious of these problems. However, many other problems, while less ser ious and not as 
noticeable as contamination, still adversely affect the cultures and experiments. Often, the first 
sign that something is wrong occurs when the cells are microscopically examined, and uneven or 
unusual patterns of cell attachment or growth are observed. Identifying the problem’s cause is the 
first and usually most difficult step, followed by finding the right solution. Sometimes transient 
growth problems occur and then disappear without ever identifying a cause. NOTE: Many of these 
growth problems are not readily observed during routine microscopic observation of live cultures. 
The occurrence and extent of these problems are best observed when sample cultures are first fixed 
(2.5% gluteraldehyde or 70% ethanol) and stained (1% crystal violet stain) prior to observation.

Growth Problems in Flasks,  Dishes, and Plates

Poor or Slow Cell Attachment
Cell attachment problems are often serious, especially when growing cells in reduced- or serum-
free medium. The attachment proteins (vitronectin and fibronectin) and other proteins found in 
serum containing culture media are essential for many cell lines to adhere and spread on the vessel 
bottom. Switching to serum-free media removes these attachment proteins forcing cell lines to start 
manufacturing their own attachment proteins in order for them to attach well to the vessel surface. 
It may take cell lines several passages before they are fully adapted. Primary cultures, especially 
in serum-free media, will also attach and perform better by using culture vessels pre-coated with 
attachment proteins or extracellular matrix. For cells that have attachment problems on traditional 
cell culture vessel surfaces, Corning recommends trying the Corning CellBIND surface or other 
enhanced treatment or coated surfaces. Pre-warming the medium used for the initial cell seeding 
and pre-gassing larger culture vessels, so the medium will reach its correct pH sooner will help cells 
attach more quickly. Pre-gassing larger vessels before seeding is highly recommended and should be 
done with filtered medical grade 5% CO2/95% air mixtures.

Spotting
Clear areas, often resembling single or small clusters of viral plaques, occur along the sides or in the 
middle of the vessels (Figure 2). This usually results when the initial cell inoculum contains foam or 
bubbles. Although they appear to float on top of the medium, bubbles also push below the surface, 
displacing the cell-containing medium and reducing the cells available for attaching. Should the 
bottom of the bubbles contact the bottom of the vessel, it will prevent cells from attaching in that 
area. Bubbles only need to stay intact for a short period to have this effect. Bubbles that occur 
during refeeding of cultures, but after cells have attached, may cut off the cells from the fresh 
medium. If the bubbles last long enough, this will result in cell necrosis under those areas. Bubbles 
can usually be avoided by careful attention to mixing and pipetting techniques.

For additional information 
on surfaces for better cell  
attachment, refer to 
the Corning Cell Culture 
Surfaces Selection Guide 
(Corning Lit. Code CLS-C-DL-
AC-006).
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Uneven Growth
Inadequate mixing of cell inoculum with medium during addition to vessels, especially dishes, 
can result in uneven distribution, attachment, and growth of cells (Figure 3). Experience or simple 
experimentation will generally result in effective ways of mixing medium thoroughly without 
creating bubbles or foam.

Uneven growth can also occur as a result of the shear forces generated by medium sweeping across 
cell monolayers during medium changes or while moving cultures between the laminar flow hood 
and the incubator17. This effect is often more pronounced in serum-free cultures. 

Static Electricity
Static electrical charges that build up on plastic vessels can also adversely affect cell attachment. 
This problem occurs more frequently when the relative humidity is very low during the winter (or 
year-round in some laboratory locations). Wiping the outside of vessels with a clean damp towel, 
increasing the room humidity, or using commercially available antistatic devices may eliminate or 
reduce this prob lem. Extra care should be used to avoid rubbing the vessels against the packaging 
when opening them (especially roller bottles), as this can increase the static charge.

Meniscus Rings
When too small a volume of cell inoculum is used, a pattern of heavier growth will appear along 
the sides of flasks or as a ring or halo in dishes. (This halo effect is often more pronounced in 
multiwell plates.) This pattern occurs because the meniscus along the sides of the vessel is deeper 
and contains more cell inoculum and medium per unit surface area than does the thinner film of 
inoculum toward the center of the vessel. A similar effect is observed when too little medium is used 
in refeeding cultures. As a general rule, 0.2 to 0.3 mL of medium should be used for every cm2 of 
growth surface. The large meniscus, with a thin layer of media in the center, can also appear if the 
incubator is not properly humidified. This will not show as uneven attachment, but the increase in 
osmolality will impact cell growth (Table 1). 

Mycoplasma
Although the problem of cell culture contamination is beyond the scope of this guide, it is important 
to draw attention to another potential and widespread source of mysterious cell attachment and 
growth problems. For more detailed information on the problem of cell culture contamination, refer 
to References 8, 11, 13, and 15. Due to the very high densities they can achieve in cell culture (up to 
108/mL), mycoplasmas (unlike other contaminants such as bac teria and fungi) cause serious adverse 
effects on cell cultures without clouding the medium or being observed under the microscope. 

For information on 
preventing culture loss 
from contamination, 
refer to A Guide to 
Understanding and 
Managing Cell Culture 
Contamination (Corning  
Lit. Code CLS-AN-020).

Figure 2. Examples of 
spotting in flasks caused 
by bubbles in the medium. 
The flask on the bottom 
right shows a normal 
bubble-free cell monolayer. 
These flasks were fixed and 
stained to show the effects 
of bubbles on  
cell attachment and 
subsequent growth.

Figure 3. The cell inoculum  
was not adequately mixed 
when added to this flask.   
Con se quently, part of the flask 
surface was not covered by 
medium when it was placed  
in the incubator.
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Mycoplasmas often grow attached to the cell 
membrane; as a result, a single cell may have 
several hundred mycoplasma on its membrane 
which greatly affect the ability to attach and grow. 
An on going mycoplasma screening program is 
an essential requirement for all cell culture labs 
working with cell lines8,10,12,13. Without such a 
program, myco plasma contamination, along with 
the associated problems, is likely to occur at some 
point. Mycoplasma screening can be done in-house 
or sent out for testing. It is best not to use cell-
based mycoplasma tests in house. If doing in-house 
tests, use DNA-based detection kits.

Growth Problems in Roller Bottles
The constant movement of the medium across 
the surface of the bottle, as slow as it appears, can 
make it more difficult for cells to attach and grow 
in roller bottles compared to stationary vessels 
such as flasks and dishes. The constant motion of 
the medium can also lead to a more stressful cell 
environment than is found in stationary culture 
systems. Consequently, any technique-related 
issues that reduce the attachment ability of cells is magnified and clearly stands out4. NOTE: Many 
of these growth problems are not readily observed during routine microscopic observation of live 
cultures. The occurrence and extent of these problems are best observed when sample cultures are 
fixed and stained prior to analysis. 

Uneven Cell Attachment and Clumping
One of the most frequently encountered problems using roller bottles is the difficulty of getting 
the cells to attach and form an even monolayer in the bottle. Rotating bottles at inappropriate 
speeds is a common cause of attachment problems. If the bottles are rotated too quickly for cells 
to easily attach, areas of heavy cell growth often appear as circular bands towards both ends of the 
bottles (Figure 4). This is because the medium flow is slightly slower at the ends than in the middle 
of the bottles. Rotating bottles too fast may also result in large clumps of cells. This results from the 
tendency of cells to form clumps since they find it easier to adhere to each other than to the surface 
of the roller bottle. Eventually, these clumps become large enough to attach to the bottle surface. A 
recommended starting speed for initiating roller bottle cultures is 0.5 to 1.0 revolutions per minute 
(rpm) to start. However, if cells have difficulty attaching, slower speeds (0.1 to 0.4 rpm) should be 
used until the cells are attached.

Cell damage during subculturing, or incomplete inactivation or removal of dissociating enzymes can 
also make it more difficult for cells to attach and may result in banding or clumping. The protein-
based cell receptors used to initiate cell attachment 
become damaged by the dissociating procedures 
and must be replaced before the cells can reattach. 
Serum is commonly used to deactivate dissociating 
enzymes. If using serum-free media, other methods 
will be required. Poorly regulated incubator 
temperatures (temperatures that are too high or 
too low) will also make it more difficult for cells to 
evenly attach to roller bottles.

If the bottles are initially rotated too slowly, or 
if they slip or stop turning even for a short time 
during the initial cell attachment period, uneven 
longitu dinal bands of cell growth may appear. 
Cleaning the rollers on the roller apparatus should 
alleviate slipping bottles. If necessary, rubber bands 
can be placed around the ends of the bottles to 
improve traction.

For additional information 
on detecting and 
preventing mycoplasma 
contamination, refer 
to the Mycoplasma 
Detection Using DNA 
Staining protocol (Corning 
Lit. Code CLS-AN-025).

Table 1. Recommended Medium Volumes  
for Corning® Dishes and Flasks (mL)

 Corning Plastic   
 Culture Flasks Recommended  
 Surface Area (cm2) Medium Volumes (mL)

 25 5 to 7.5

 75 15 to 22.5

 150 30 to 45

 175 35 to 52.5

 225 45 to 67.5

 Corning Plastic  
 Culture Dishes  Recommended 
 Diameter (mm) Medium Volumes (mL)

 35 1.6 to 2.4

 60 4.2 to 6.3

 100 11 to 16.5

 150 30 to 45

 245 (square) 100 to 150
*Based on using 0.2 to 0.3 mL medium per cm2 of growth area.

Figure 4. The roller bottle on 
the left was rotated too fast 
resulting in uneven distribu-
tion of cells to the ends of 
the bottle. The bottle on 
the right was rotated at the 
correct speed.

Figure 5. As a result of the 
roller apparatus not being 
level, most of the cells have 
attached to the bottom end of 
this bottle. This also can occur 
when bottles are stood on end 
for too long immediately after 
seeding it with cells.

Air
bubble

Direction of
bottle rotation

Cells are pushed 
off surface by
the bubble
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Bands of heavy growth at just one end of the bottle are often the result of the roller apparatus not 
being level, causing an increased amount of medium and cells at the end of the bottle that is lower 
(Figure 5). Furthermore, the longer it takes the cells to attach, the more time there is for them to 
gradually roll down the side of the bottle to the lower end before attaching. Stand ing a bottle on end 
for too long after initially seeding it with cells can have a similar effect.

Clear Bands
Occasionally, clear circular bands will occur on roller bottles where the cells appear to have been 
swept away (Figure 6). While small pieces of rolling debris or large cell clumps may cause this to 
occur, one of the most common causes is the short-term presence of bubbles in the initial cell 
inoculum. These bubbles, when in contact with the sides of the slowly rotating bottle, can act as 
miniature plows, scraping off the cells as they begin to attach. Avoid bubble formation by carefully 
pouring medium down the sides of the bottles, or by pipetting it directly into the bottom of the 
bottles. Cell suspensions used for inoculating roller bottles should be carefully prepared to ensure 
they are bubble-free.

Streaking 
Condensation (essentially pure water) falling onto exposed cells can cause some unusual patterns 
and events. This problem usually occurs in roller bottles that have been removed from an 
incubator and are standing upright at cooler room temperatures while awaiting processing. Due to 
temperature differences, water vapor will condense on the inside of the cap. The resulting droplets 
may then coalesce and run down the sides of the bottle across the cells that are now only covered by 
a very thin film of medium. These cells will then undergo a strong osmotic shock. If they have formed 
a confluent mono layer, they may tear or pull apart from each other along the path the water takes, 
creating a visible dagger-like streak (Figure 7). Cells that have not reached confluency may round up 
and float off into the medium, leaving behind a long clear streak devoid of cells.

Peeling
Heavily confluent cell monolayers (especially fibroblasts) will occasionally start to peel away from 
the surface of the roller bottle. This also occurs in flasks, dishes, and microplates. This results from 
the formation of a flexible sheet of tightly interconnected cells and cell-manufactured extracellular 
matrix, not from surface treatment failure. Over time, mechanical stresses can develop in the cell 
sheet from cellular movements and contractions that may then cause the cell sheet to tear or pull 
away from the roller bottle (Figure 8). Physical  damage from pipetting directly onto the cell sheet, 
tearing it with the end of the pipet, or other manipulations to the cell sheet may also initiate cell 
sheet peeling.

Problems Related to Incubators

Cells spend nearly all of their existence in incubators, yet these units may not always provide 
the stable, consistent environment cells require. Besides the obvious function of maintaining 
temperature, incubators used in open culture systems also control humidity, the gaseous 
environment around the cells, and indirectly, the pH of the culture medium. Ideally these parameters 
should be constant and not a source of experimental variation. Unfortu nately, variation does occur 
and can be a major problem if not recognized and eliminated4,5.

Temperature
Temperature differences within the  incubator, even though small, can create problems when the 
differences are only a few tenths of a degree. Constant opening and closing of poorly insulated 
incubator doors can result in significant temperature reductions, usually localized toward the front 
of the incubator. Often this effect is first noticed when heavy con densation forms on vessels located 
near the front of the incubator. As a result of slightly cooler temperatures, these vessels may have 
considerably slower growth rates than their neighbors to the rear, as well as being more prone to 
fungal contaminants from the condensate. One solution is to set aside a separate incubator, with 
reduced traffic in and out, for all critical experiments, thus minimizing temperature fluctuations. 
Where this is not practical, those areas within the incubator that have the least temperature 
fluctuation (usually towards the rear) should be utilized for critical work.

Figure 6. These clear bands 
were caused by debris in the 
medium scraping away cells 
as the bottle was rotated.

Figure 7. A clear, streak-free  
of cells resulting from cap 
condensation running down 
the cell sheet while the bottle 
was temporally stored upright 
awaiting processing.

Figure 8. A cell monolayer 
damaged by scraping with a 
pipet (left). Cells peeling away 
from the surface of the bottle 
(right).
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Usually temperature effects are difficult to visualize and are less likely to be recognized. Figure 9 shows 
a distinctive growth pattern for WI-38 cells that was caused by minor temperature fluctuations in a 
dish. The dish was lightly inoculated with cells, placed in an incubator on a perforated metal shelf  
for 48 hours, and then fixed and stained. The relatively clear areas on the plate perfectly match the 
per forations on the metal shelf showing the cells preference for the warmer areas dir ectly over the 
metal portion of the shelf. These conditions usually occur when incubators are frequently opened, 
especially during the first few hours after freshly inoculated cultures are placed inside.

A similar pattern in a flask is shown in Figure 10. Here the cell growth and attach ment is better over 
the holes in the shelving. This indicates the temperature in the incubator is a bit too high for the 
cells. These patterns indicate that cells are sen sitive to relatively small temperature changes (less 
than half a degree). 

Stacking vessels together can also result in vessel-to-vessel differences in temperature and growth 
rate. The vessel on the bottom of the stack, which is in contact with the metal shelf, warms up fastest 
when initially placed in the incubator. The vessel on the top is likely to cool faster, while a vessel in the 
middle is more insulated from any temperature fluctuations. It is very important to consider these 
positional effects when designing experiments where growth rates will be evalu ated. To help avoid 
these problems, use spacers or empty “dummy” vessels to avoid direct contact with perforated shelves 
and if possible, do not stack the vessels.

Evaporation
Evaporation-induced changes in the osmo lality of the culture medium can affect both the cell 
growth rate and,  occasionally, the patterns of growth. Evap oration effects are easily observed in 
96-well microplates where the outer peripheral wells (especially the four corner wells) often show 
a marked reduction in media volume over time. While tighter fitting lids can reduce this effect, it 
cannot be eliminated. Visible evaporation effects in other types of  culture vessels, although present, 
are much harder to detect. 

Evaporation losses depend on the type of culture vessel used (flasks, dishes, multiwell plates, etc.), 
their location in the incubator, and frequency of entry into the incubator. The humidification system, 
positioning of circulating fans, amount of insulation, and general airflow patterns will all help 
determine local evaporation levels. Evaporation can be minimized by keeping water reservoirs full 
and humi dify ing incoming gases (usually carbon dioxide) using a gas washing cylinder (Figure 11, 
Corning 31770-500EC, for example) filled with purified water in-line with any gases being fed into 
the incubator.

The following method can be used to create a ‘map’ for an incubator showing both the expected 
evaporation levels and those areas to be avoided for experiments requiring long-term incubation.

Procedure for determining evaporation levels in different sections of an incubator 
1.  Determine the total number of dishes that will be needed and how many shelves and dishes per 

shelf will be tested. At least 3 shelves (top, middle, and bot tom) with 9 to 16 dishes per shelf (in a 
3 × 3 or 4 × 4 matrix) are recommended for each test.

2.  Consecutively number the bottoms of all dishes to be used. Then, accurately pipette the 
appropriate amount of medium (4 to 5 mL for a 60 mm dish) into each dish, and record the weight 
(without the cover in place). Water can be substituted for medium without affecting accuracy, 
thus eliminating some expense and the problem of contamination. Cover the dish and place in 
the appropriate position in the incubator. Make sure the position of each dish is recorded so the 
map can later be accurately constructed. 

3.  Incubate for the desired time period. This is usually the length of your average experiment. It 
is preferable during this period to continue normal use of the incubator to better reflect actual 
expected evaporation levels. If not, normal use should be simulated by periodically opening  
the incubator. 

Figure 9. Growth pattern 
showing differential attach-
ment and growth of WI-38 
human fibroblasts. This 
pattern matches the pattern 
of holes on the shelf on which 
the dish was incubated.

Figure 10. Growth pattern 
showing differential attach-
ment and growth of cells in 
a flask. Here the growth was 
heavier over the holes. Note 
also the clear area caused by 
bubbles.

Figure 11. Humidifying incoming 
gases will reduce evaporation 
problems in incubators.

8



4.  Remove the dishes in small groups from the incubator, and quickly weigh each without the covers 
in place. Any cover condensation represents water lost from the medium and should never be 
counted in the weighing process. The difference between the initial dish plus medium or water 
weight (in grams) and final weight, after evaporation losses, for each dish divided by the volume of 
water in mL initially added (× 100) will very closely approx imate the total evaporation loss for the 
dish expressed as a percent.

     Initial Weight  –    Final                     

=

  

% Evaporation Loss

 
      (in grams)          Weight     

× 100  
               Volume of Water  

           Added (in mL) 

5.  Construct the map showing evapora tion levels on the different incubator shelves. Any “hot spots” 
will clearly stand out; their cause can then be determined and corrected, or the area can be avoided 
in the future. Evaporation levels higher than 10% to 15% may have adverse effects on cultures. 
Wide differences in evaporation levels in different locations within the incubator will cause  
con sid er able variation in experimental results as well.

Vibration
Incubator vibration is responsible for some of the most bizarre growth patterns that occur in culture 
vessels. Its effect primarily occurs on cells when they are trying to initially attach to the surface 
following inoculation of the vessel. In dishes, vibration will push cells to the edges or the middle of 
the vessel, or will some times form concentric rings of cells. Figure 12 shows this type of pattern in a 
chick embryo fibroblast culture. The entire batch of 40 dishes placed in the incubator showed similar 
patterns. Although the vibration that caused this problem was always present in the laboratory, this 
pattern never occurred until the CO2 tank supplying the incubator emptied at the same time the 
cultures were incubated. This loss of CO2 raised the pH of the medium and made it more difficult for 
the cells to attach, allowing time for the vibration to have its effect.

Figure 13 shows typical patterns that occur in flasks because of vibration. Patterns in flasks tend to 
be more varied due to the irregular shape of the vessel. Changes in the frequency and amplitude of 
the vib ration or vessel location on the incubator shelf will also affect the cell patterns. Sharpness or 
intensity of the resulting patterns weaken over time, especially with more motile cell lines, and are 
most noticeable when vessels are stained after 24 to 48 hours of incubation.

Finding the source of the vibration is  difficult. It may be as simple as a loose fan motor within the 
incubator, but is far more likely to be caused by a more remote source. Heavy foot traffic, air hand ling 
units, compressors, laminar flow hoods, centrifuges, refrigerators, and other motorized appliances 
should be kept as far from incubators as possible.

Incubators should be placed on heavy, sturdy tables or benches that are not shared with any vibrating 
equipment. To reduce the effects of natural building vibration, position them on a floor directly 
over major structural supports. Spaces along well-supported outside walls, if located away from 
heavy traffic areas both inside and out, will often have less vibration than the central spaces. If the 
incubators are not fully supported and carefully leveled, then vibration effects can be enhanced. 
Setting up experiments at the end of the day may help eliminate some of the vibration caused by 
people-associated activities.

Levelness
Unusual patterns also occur when the vessels in the incubator are not level. Improper  stacking 
of vessels or using shelves that have not been leveled prior to use often causes this. Figure 14 
shows stained wells from two 6-well plates, one of which was not on a level incubator shelf. The 
‘crescent moon’ effect from the lack of medium caused by the tilted shelf is clear. Shelves should be 
checked with a spirit or bubble level and adjustments made fol low ing the incubator  manufacturer’s 
recommendations. It is recommended that shelves be checked periodically to make sure they are 
level, especially after their removal for cleaning.

Sometimes an unusual growth pattern indicates that more than a single problem is causing the 
pattern. Figure 15 shows a stained flask that has parallel rows of cells caused by an incubator 
vibration problem. However, there is also heavier cell growth on the left side of the flask indicating 
either that the incubator shelf was not level or the flask was improperly stacked on other flasks.

Figure 12. Vibration-induced 
concentric ring pattern in a 
100 mm dish containing chick 
embryo fibroblasts that was 
stained 1 hour after plating.

Figure 13. Flasks containing 
WiDr (human tumor) cells 
from the same incubator 
show varied vibration effects 
depending on their location 
in the incubator and the 
amount of damage the  
cells received during the 
subculturing process.

Figure 14. Wells from two  
6-well plates. The well on the 
top shows an evenly stained 
cell monolayer from a plate on 
a level shelf. The well on the 
bottom shows the effect of  
a tilted shelf on cell growth.
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Gases
The incubator, often considered a major source of biological contamination, can also be a source of 
chemical contamination. The gas mixtures (usually containing carbon dioxide to help regulate media 
pH) perfused through some incubators may contain toxic impurities, especially oils or other gases 
such as carbon monoxide, that may have been previously used in the same storage cylinder or tank. 
This problem is very rare in medical grade gases, but more common in the less expensive industrial 
grade gas mixtures. To make sure the correct gas cylinder is used, care must also be taken when 
installing new cylinders. Other potential chemical contaminants are the toxic, volatile residues left 
behind after cleaning and disinfecting incubators. Disinfectant odors should not be detectable in 
a freshly cleaned incubator when it is placed back into use. Most incubators have a CO2 readout. If 
you are having cell growth issues, you should check the CO2 level with a Fyrite® or similar device. For 
additional information on useful disinfectants see Reference 5. 

Problems Related to Culture Media

As mentioned earlier, both culture media and culture vessels are prime suspects whenever 
mysterious cell growth or attachment problems occur without obvious causes. Unless heavily 
contaminated, good culture medium is not visibly different in appearance from defective culture 
medium. The only good way to determine medium quality is to attempt to grow cells with it; this 
is the basic quality control procedure used by Corning and other media manufacturers and the only 
good method for homemade media as well.

Depending upon both the nature and the degree of the problem, cell cultures respond to deficient 
or toxic media in different ways. These responses can range from minor changes in growth rate or 
cell attachment to the total destruction of the culture. Determining if the medium is responsible 
for a problem is relatively easy; simply test the suspected batch against a sample proven effective. 
Deter mining why the medium is defective is extremely difficult due to the numerous reagents 
and complex steps involved. Therefore, time and energy are much better spent preventing media 
problems than trying to find and fix them later; management by prevention is the key to successful 
media production. The following sections will discuss some of the  common and uncommon problem 
areas for making and using culture media7.

Formulation Errors
The first step is deciding which medium is best for your applications. Good starting points are 
usually from scientific literature, colleagues, or from the vendor from whom the cells were sourced. 
Unfortunately, there is much confusion in this area from the many formulations using the same 
or similar acronyms. Corning offers many different formulations of 1X liquid and powdered media. 
Often these formulations differ from one another by omitting a single, but critical, reagent such as 
glutamine. It should be no surprise that confusion and mistakes are frequently made when selecting 
or ordering media. Read the labels on new bottles of medium very carefully, and make sure the 
bottle’s contents are identical to previous medium and contain all the necessary components.

Formulations printed in scientific journals also contain occasional errors or intentional changes that 
add to the confusion3. Special care and effort must be taken to ensure the medium you make or buy 
is what was recommended and you know its contents.

When making media from scratch, the formulations used should be carefully checked with  
at least two reputable sources. The most obvious media problems arise from mistakes made during 
media preparation. A master formulation sheet and preparation protocol, including any special 
instructions or precautions, should be prepared for all media and solutions, and then used by 
everyone in the lab. Preparation log sheets listing all reagents used, their lot numbers, weight or 
volumes (both desired and delivered), pH, date, preparers, and storage conditions, are essential to 
insure consistency of product, reduce the potential for errors, and track down mistakes if they occur.

Reagent Quality
The next major source of problems is the medium ingredients including the water, reagents, and any 
special supplements such as sera and antibiotics. The highest quality water available should always 
be used. Special care must be taken to remove all trace metals, dissolved organics, and endotoxins. 
Endotoxins can have a variety of effects on cultured cells and are often found in water purified by 
systems that use ion-exchange resins. Pur ified water should not be stored for long periods before 
use. Water quality should be periodically checked using sensitive growth assays at clonal densities 
against known standards4.

Figure 15. Vibration has caused 
the cells in this flask to attach 
in parallel rows. Moreover, the 
heavier cell density on the left 
side of this flask indicates the 
incubator shelf was not level.
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It is wise to purchase chemicals of the highest purity available to avoid problems associated with 
trace contaminants. This is especially important for serum-free media where the effects of trace 
contaminants are not masked by sera. To prevent any breakdown in quality, the optimum storage 
conditions for the chemicals must be carefully maintained once purchased. The same lot of chemicals 
should be used each time medium is made; when a lot is replaced, the new medium should be 
immediately compared against a pre vious batch to insure the replacement medium is satisfactory.

Buffers
After mixing, the medium is then buffered by the addition of sodium bicarbonate and adjusted to the 
proper pH. It is also helpful to check the osmolality at this point; mistakes in adding reagents can be 
uncov ered as a result of finding unexpected deviations in osmolality  measurements. 

Many growth problems result when  customers do not supply the CO2 levels required by the 
bicarbonate-based buffering system of the medium they are using. This results in poor pH control and 
will adversely affect cell attachment and growth. For optimum buffering capacity, usually the higher 
the level of sodium bicarbonate, the higher the level of CO2 is required (Table 2). 

The most common system is a medium buffered with Earle’s Balanced Salts containing 2.2 g/L of 
sodium bicarbonate. This system is designed for use in open culture vessels  (dishes, microplates, 
or flasks with loose or vented caps) that allow gas exchange with a humidified and enriched CO2 
environment (usually 5%). The sec ond system is a medium buffered with Hank’s Balanced Salts 
containing only 0.35 g/L of sodium bicarbonate. This buffering  system is designed for use in a sealed 
or gas-tight system and is not suitable for dishes and microplates.

Often, the above bicarbonate-based buf fer systems are supplemented with the addition of HEPES, a widely 
used organic buffer. Upon exposure of the medium to fluorescent light, the use of this organic buffer can 
lead to additional problems. (For more information, see the section on Fluorescent Light-induced Toxicity).  

Table 2. Commonly used cell culture media with the amounts of sodium bicarbonate used for buffering. 
Higher levels of sodium bicarbonate usually require higher levels of CO2 added to the incubator.

 Sodium Bicarbonate  Extra  
Cell Culture Media Levels (g/L) CO2 Needed

Leibovitz’s L-15 Medium None No

Eagle’s MEM (Eagle’s Minimal Essential Medium) 0.35 No 
with Hank’s Balanced Salts

Medium 199 with Hank’s Balanced Salts 0.35 No

Ham’s F12 1.176 Yes

DMEM/F12 1.2 to 2.438 Yes

RPMI 1640 2.0 Yes

MEM (Eagle’s Minimal Essential Medium) 2.2 Yes 
with Earl’s Balanced Salts

McCoy’s 5A 2.2 Yes

Medium 199 with Earl’s Balanced Salts 2.2 Yes

MEM Medium with Earl’s Balanced Salts 2.2 Yes

CMRL 1066 Medium with Earl’s Balanced Salts 2.2 Yes

Iscove’s Modified Dulbecco’s Medium 3.024 Yes

DMEM (Dulbecco’s Modified Eagle’s Medium) 3.7 Yes

Filtration
Sterile filtration is usually the last step prior to the addition of any sterile supplements. There are two 
potential problems that may occur: first, interfering substances may be washed into the medium 
from the membrane; or second, valuable medium components may be lost by binding to the filter 
membrane. While most membranes contain usually harmless trace levels of leachable (extractable) 
substances, some membranes, especially some cellulose-based membranes, contain wetting agents 
that, at higher concentrations, may affect cell growth. These agents can be easily and safely removed 
from filters prior to use by running a small amount of warm high purity water through the filter unit. 
Some membrane materials, such as cellulose nitrate or nylon, may bind specific medium components, 
especially peptides and proteins used as growth or attachment factors2. Testing should be performed 
to ensure these important supplements or factors are not being lost due to filtration. 

For information on the 
effect of endotoxins 
on cell culture, refer to 
the Endotoxins and Cell 
Culture application  
note (Corning Lit. Code  
CLS-TC-305).
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Sera
The sera used as media additives have long been a source of problems in cell culture. These problems 
include the high cost of serum, its variable quality and per formance, and its poten tial as a source of 
mycoplasmas, endotoxins and other contaminants. While many advances have been made in the 
use of serum-free and reduced-serum media, many cell culturists still use sera in their media. When 
practical, it is still a good idea to pre-test several lots of serum before choosing one for purchase. The 
most sensitive assay pos sible that reflects the expected use of the serum should be used.

Fluorescent Light-induced Toxicity
The deleterious effect of fluorescent light on culture media may be the single most overlooked source 
of chemically induced cytotoxicity. It is very important to store media and cells growing in culture 
vessels in the dark away from sources of fluor escent light that will interact with light sensitive 
media components (riboflavin, tryptophan, and HEPES). These interactions result in the production 
of hydrogen peroxide and free radicals that are directly toxic to cells. This well-documented problem 
is often ignored when there are cell growth issues18,19. Since the toxic effects of improperly stored 
media slowly increase with time, this problem is particularly difficult to identify. Besides direct 
cytotoxicity, other light-induced damaging effects include genetic damage (increase in mutation rates 
and chromosomal  aberrations).

Troubleshooting Suggestions

While it is common to experience occasional minor problems when growing cells, more frequent 
or reoccurring cell culture problems may seriously interfere with a research laboratory and are very 
costly. Because of the complex nature of cell culture, identifying the causes of these cell culture 
problems is often a difficult and time-consuming task. The following information will provide a 
framework for identifying common cell culture problems and finding solutions to them5.

1.  The first step is to begin the process of identifying and defining the exact nature and extent of the 
cell culture problem(s). It is usually advisable to enlist the assistance of everyone in the laboratory 
or research group whose knowledge or experience might contribute any information related to this 
problem or who might be affected by the problem. A problem well-defined is a problem half solved.

a.  Try to place the problem into a single category, such as poor cell growth or attachment, 
contamination, or one of the other areas that are detailed below in this brochure. 

b.  Determine the extent of the problem. Does the problem only affect a single cell line or is it 
occurring with other cell lines as well? Does the problem only affect one worker’s cultures or is 
it affecting the cultures of others in the laboratory?

c.  It often helps to break up complex problems into smaller pieces that can be handled and 
understood more easily. 

2.  Collect, list, and organize all the known facts surrounding the problem. Be specific, and try to 
find possible cause and effect relationships. Do not overlook the obvious. Do not try to solve the 
problem at this point in the information gathering process.

a.  What is the temporal nature of the problem? What has changed or is new in the laboratory? 
Is the problem on-going or is it sporadic? Are its occurrences related to a time of day, week, or 
month? 

b.  Is the problem associated with the use of a piece of equipment, such as an incubator, laminar 
flow hood, centrifuge, or water bath? Organize all known facts surrounding the problem in the 
order of their probability. Be specific, look for cause and effect relationships, and then discard 
all facts that clearly do not apply and work with the rest. Don’t overlook the obvious.  

3.  Once there is a clear understanding of the nature and extent of the problem, begin looking for 
causes. Resist the urge to fix the problem by changing things before the source of the problem is 
clear. This often masks the original problem and makes the problem more difficult to solve. 

a.  Identify and list any changes in the laboratory that have occurred either during or immediately 
preceding the start of this problem. Especially look for changes in the medium (and its serum 
and additives) and dissociating solutions used to grow and subculture the cells, as well as 
their incubator. But do not overlook culture vessels, other supplies, equipment, personnel, and 
procedures that can be directly linked with the cultures that are experiencing the problem(s). 
Good record keeping is very helpful for this step. 

For information on 
selecting the best filters 
for cell culture, refer to 
the Corning Filtration 
Guide (Corning Lit. Code 
CLS-FIL-004).
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b.  Don’t forget to consider that culture problems may be related to the presence of cryptic 
microbial contaminants such as mycoplasma, or chemical contaminants that are difficult to 
detect except through the adverse effects they cause. Mycoplasma contaminates at least 15% 
to 25% of all the cultures currently in use in the United States.

c.  For additional ideas, review the examples of common cell culture problems that are discussed 
in the technical information sections following these general problem-solving suggestions. 

4.  Brainstorm and make a list of all the possible causes that can be identified. Then from this list 
select the best possibilities and begin evaluating them, ideally by running controlled experiments 
(whenever possible), until the actual cause is uncovered. Be creative. This may require some testing 
and experimentation.

5.  Eliminate possible causes by running a controlled experiment. For example, if it could be the 
incubator, place cultures in separate incubators. If it could be cells, thaw a vial of fresh cells. The 
same approach can be used with media, water baths, etc. 

6.  Fix the problem and make the necessary changes so that the chance of a future re-occurrence is 
eliminated or greatly reduced. 

For additional assistance in this area, visit www.corning.com/lifesciences, or contact Corning 
Scientific Support at 1.800.492.1110; outside the United States, call +1.978.442.2200; or email 
ScientificSupport@corning.com.
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Ordering Information

Corning® Cell Culture Flasks

Cat. No.
Surface 

Area (cm2) Flask Style
Neck 
Style

Cap 
Style Qty/Pk Qty/Cs

430639 25 Rectangular Canted Vent 20 200

430641U 75 U-shaped Canted Vent 5 100

430825 150 U-shaped Canted Vent 5 50

431080 175 U-shaped Canted Vent 5 50

431082 225 Rectangular Canted Vent 5 25

10020 1,720 Corning  
HYPERFlask®

 -  - 4 4

10030 1,720 Corning  
HYPERFlask®

 -  - 1 4

Costar® Multiple Well Plates, Tissue Culture-treated
Cat. No. Description Plate Type Qty/Pk Qty/Cs

3516 6-well Clear 1 50

3513 12-well Clear 1 50

3526 24-well Clear 1 50

3548 48-well Clear 1 100

3596 96-well Clear 1 50

3595 96-well Clear* 1 50

3599 96-well Clear 1 100

3916 96-well Black 20 100

3917 96-well  White 20 100

3603 96-well Black/Clear-bottom 1 48

3610 96-well White/Clear-bottom 1 48

*Low evaporation lid

Corning Dishes, Tissue Culture-treated

Cat. No.
Dish Style* 

(mm)
Approx. Height 

(mm)
Growth Area 

( cm2) Qty/Pk Qty/Cs

430165 35 10 8 20 500

430166 60 15 21 20 500

430167 100 20 55 20 500

430599 150 25 148 5 60

431110 245 25 500 4 16

*Dish Style (mm) 35 mm = 34.4 mm; 60 mm = 52.1 mm; 100 mm = 83.9 
mm; 150 mm = 139.1 mm. Square dishes have interior bottom dimensions 
224 x 224 mm.

Corning Cell Scrapers 

Cat. No. Description
Blade Length 

(cm)
Handle Length 

(cm) Qty/Pk Qty/Cs

3008 Cell lifter 1.9 18 1 100

3010 Scraper, small 1.8 25 1 100

3011 Scraper, large 3 39 1 100

Corning Cell Strainers
Cat. No. Description Qty/Pk Qty/Cs

431750 40 µm, blue 1 50

431751 70 µm, white 1 50

431752 100 µm, yellow 1 50

Corning Cryogenic Vials
Cat. No. Capacity (mL) Style Self-standing Qty/Pk Qty/Cs

430659 2 Round bottom, 
internal thread

Yes 50 500

430488 2 Round bottom, 
external thread

Yes 50 500

Falcon® Cell Culture Flasks, Tissue Culture-treated

Cat. No.
Surface 

Area (cm2) Flask Style Neck Style Cap Style Qty/Pk Qty/Cs

353018 25 Rectangular Canted Vent 20 100

353136 75 Rectangular Canted Vent 5 60

355001 150 Rectangular Canted Vent 5 40

353112 175 Rectangular Straight Vent 5 40

353138 225 Rectangular Canted Vent 5 30

353143 525 3-Layer  - Vent 2 12

353144 875 5-Layer  - Vent 1 8

Falcon Cell Culture Plates, Tissue Culture-treated
Cat. No. Description Plate Type Qty/Pk Qty/Cs

353046 6-well Clear 1 50

353043 12-well Clear 1 50

353047 24-well Clear 1 50

353078 48-well Clear 1 50

353072 96-well Clear 1 50

Falcon Cell Culture Dishes

Cat. No.
Dish Style 

(mm) 
Approx. Height 

(mm)
Growth Area 

(cm2) Qty/Pk Qty/Cs

353001 35 10 11.78 20 500

353002 60 15 21.29 20 500

353003 100 20 58.95 20 200

353025 150 25 156.36 10 100

Falcon Cell Strainers
Cat. No. Description Qty/Pk Qty/Cs

352340 40 µm, blue 1 50

352350 70 µm, white 1 50

352360 100 µm, yellow 1 50

Falcon Cell Scrapers
Cat. No. Description Qty/Pk Qty/Cs

353085 1.8 cm TPE blade with 18 cm polystyrene handle 1 100

353086 1.8 cm TPE blade with 25 cm polystyrene handle 1 100

353089 3.0 cm TPE blade with 25 cm polystyrene handle 1 100

353087 3.0 cm TPE blade with 40 cm polystyrene handle 1 100



For more specific information on claims, visit the Certificates page at www.corning.com/lifesciences. 

Warranty/Disclaimer: Unless otherwise specified, all products are for research use only. Not intended for use in 
diagnostic or therapeutic procedures. Not for use in humans. Corning Life Sciences makes no claims regarding the 
performance of these products for clinical or diagnostic applications.
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Corning® CoolCell® Containers

Cat. No. Description
Capacity 

(Vials)
Exposed 
Vial Tops Qty/Pk Qty/Cs

432000 CoolCell, purple 12 No 1 1

432001 CoolCell LX, purple 12 Yes 1 1

432002 CoolCell LX, green 12 Yes 1 1

432003 CoolCell LX, orange 12 Yes 1 1

432004 CoolCell LX, pink 12 Yes 1 1

432138 CoolCell LX, 4 colors (purple, 
green, orange, pink)

12 Yes -- 4

432005 CoolCell 5 mL LX, purple 12 Yes 1 1

432006 CoolCell FTS30, purple 30 Yes 1 1

432007 CoolCell FTS30, orange 30 Yes 1 1

432008 CoolCell FTS30, green 30 Yes 1 1

432009 CoolCell FTS30, pink 30 Yes 1 1

432010 CoolCell SV2 12 Yes 1 1

432011 CoolCell SV10 6 Yes 1 1

Corning Vacuum Filtration Systems

Cat. No. Membrane
Funnel/Bottle 
Volume (mL) Pore Size (µm) Qty/Cs

431153 PES 150/150 0.22 12

431096 PES 250/250 0.22 12

431097 PES 500/500 0.22 12

431098 PES 1,000/1,000 0.22 12

Corning Bottle Top Vacuum Filtration Systems      

Cat. No. Membrane
Volume 

(mL)
Neck Size 

(mm) Pore Size (um) Qty/Cs

431161 PES 150 45 0.22 48

431118 PES 500 45 0.22 12

431174 PES 1,000 45 0.22 12

Corning Syringe Filters

Cat. No.
Diameter 

(mm)
Pore Size 

(µm)
Housing 
Material

Membrane 
Material Sterile

Inlet/
Outlet Packaging Qty/Cs

431219 28 0.2 SFCA AC Yes LL/LS Indiv. 49

431222 25 0.2 RC PP Yes LL/LS Indiv. 50

431224 25 0.2 NY PP Yes LL/LS Indiv. 50

431229 20 0.2 PES AC Yes LL/LS Indiv. 50

Reagents
Cat. No. Description Size Qty/Cs

25-950-CQC Dimethyl Sulfoxide 250 mL 1

354253 Cell Recovery Solution 100 mL 1

354216 Calcein AM fluorescent dye, 500 µg (10 x 50 µg) 500 mg 1

354217 Calcein AM fluorescent dye 1 mg 1

354218 DiIC12(3) fluorescent dye 100 mg 1

25-900-CI Trypan Blue Solution, 0.4% (w/v) in PBS, pH 7.5 ± 0.5 100 mL 1

354235 Dispase 100 mL 1

Sera
Cat. No. Description Size Qty/Cs

35-010-CV Fetal Bovine Serum, regular   500 mL 1

35-015-CV Fetal Bovine Serum, premium 500 mL 1

Corning Media
Cat. No. Description Size Qty/Cs

10-013-CV DMEM [+] 4.5 g/L glucose, L-glutamine,  
sodium pyruvate

500 mL 6

10-017-CV DMEM [+] 4.5 g/L glucose, L-glutamine [-]  
sodium pyruvate

500 mL 6

15-013-CV DMEM [+] 4.5 g/L glucose, sodium pyruvate  
[-] L-glutamine

500 mL 6

15-090-CV DMEM/F12 50:50 mix [-] L-glutamine 500 mL 6

10-092-CV DMEM/Ham’s F-12 50/50 mix [+] L-glutamine,  
15 mM HEPES

500 mL 6

16-405-CV DMEM/Ham’s F-12 50/50 mix [+] L-glutamine  
[-] phenol red

500 mL 6

15-016-CV Iscove's Modification of DMEM [+] 25 mM 
HEPES, [-] ß-thioglycerol, ß-mercaptoethanol, 
L-glutamine

500 mL 6

10-016-CV Iscove's Modification of DMEM [+] L-glutamine, 
25 mM HEPES [-] ß-thioglycerol, ß-mercaptoethanol

500 mL 6

10-080-CV Ham’s F-12 Medium [+] L-glutamine 500 mL 6

10-060-CV Medium 199 (Mod.) [+] Earle’s salts, L-glutamine 500 mL 6

10-022-CV MEM alpha medium [+] Earle’s salts, 
ribonucleosides, deoxyribonucleosides, 
L-glutamine

500 mL 6

15-012-CV MEM alpha medium [+] Earle’s salts [-] 
ribonucleosides, deoxyribonucleosides, 
L-glutamine

500 mL 6

10-010-CV MEM [+] Earle’s salts, L-glutamine 500 mL 6

10-009-CV MEM [+] 1.5 g/L sodium bicarbonate, NEAA, 
 L-glutamine, sodium pyruvate

500 mL 6

15-010-CV MEM [+] Earle’s salts [-] L-glutamine 500 mL 6

17-305-CV MEM [+] Earle’s salts [-] L-glutamine, phenol red 500 mL 6

10-040-CV RPMI 1640 [+] L-glutamine 500 mL 6

15-040-CV RPMI 1640 [-] L-glutamine 500 mL 6

17-105-CV RPMI 1640 [-] L-glutamine, phenol red 500 mL 6

10-041-CV RPMI 1640 [+] L-glutamine, 25 mM HEPES 500 mL 6

15-041-CV RPMI 1640 [+] 25 mM HEPES [-] L-glutamine 500 mL 6

Corning Buffers
Cat. No. Description Size Qty/Cs

21-040-CV PBS (Phosphate-Buffered Saline), 1X without 
calcium and magnesium

500 mL  6

21-020-CV HBSS (Hanks’ Balanced Salt Solution), 1X with 
calcium and magnesium

500 mL   6

21-023-CV HBSS, 1X with calcium and magnesium without 
phenol red

500 mL   6

21-021-CV HBSS, 1X without calcium and magnesium 500 mL   6

21-022-CV HBSS, 1X without calcium, magnesium, and 
phenol red

500 mL   6

21-030-CV DPBS (Dulbecco’s Phosphate-Buffered Saline), 1X 
with calcium and magnesium

500 mL   6

21-031-CV DPBS, 1X without calcium and magnesium 500 mL   6

25-015-CI Corning glutagro™ supplement 100 mL 1

25-021-CI Trace Elements A, 1,000X 100 mL 1

25-022-CI Trace Elements B, 1,000X 100 mL 1

25-023-CI Trace Elements C, 1,000X 100 mL 1

25-030-CI MEM amino acids, 50X 100 mL 6

25-025-CI MEM Nonessential amino acids, 100X 100 mL 6

25-800-CR ITS (Insulin-Transferrin-Selenium) 10 mL 1
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For additional product or technical information, visit www.corning.com/lifesciences or 
call 800.492.1110. Outside the United States, call +1.978.442.2200 or contact your local 
Corning sales office.

Corning Incorporated
Life Sciences
836 North St. 
Building 300, Suite 3401 
Tewksbury, MA 01876
t 800.492.1110 
t 978.442.2200 
f 978.442.2476
www.corning.com/lifesciences

A S I A / P A C I F I C

Australia/New Zealand
t 61 427286832
Chinese Mainland
t 86 21 3338 4338
f 86 21 3338 4300
India 
t 91 124 4604000
f 91 124 4604099 

Japan
t 81 3-3586 1996 
f 81 3-3586 1291
Korea
t 82 2-796-9500 
f 82 2-796-9300
Singapore
t 65 6572-9740 
f 65 6735-2913
Taiwan
t 886 2-2716-0338 
f 886 2-2516-7500

E U R O P E
CSEurope@corning.com
France
t 0800 916 882
f 0800 918 636
Germany
t 0800 101 1153 
f 0800 101 2427
The Netherlands 
t 020 655 79 28
f 020 659 76 73
United Kingdom
t 0800 376 8660
f 0800 279 1117

All Other European  
Countries
t +31 (0) 206 59 60 51 
f +31 (0) 206 59 76 73

L A T I N  A M E R I C A
grupoLA@corning.com

Brazil
t 55 (11) 3089-7400
Mexico
t (52-81) 8158-8400
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