
CO2培养箱温度控制：
您细胞培养容器的最佳摆放位置在哪里？
Jessica Wagener1, Frederic Stöhrer2, Aurélie Tacheny3 
1Eppendorf AG
2Eppendorf Instrumente GmbH
3Eppendorf Application Technologies SA

总结摘要

WHITE PAPER  No. 56

如果将细胞培养物放在培养箱的顶部搁板或底部搁板上，会
有所不同吗？好吧，当然不会！但是，根据您使用的培养箱
不同，将敏感细胞放在循环风扇附近可能不是一个好主意。
即使您的培养箱没有因为风扇造成培养基的振动或蒸发量
的增加，培养箱也应在整个腔室中保持均匀的温度分布。
CO2培养箱是为您的细胞提供最佳培养环境的庇护所。敏感

的原代细胞或干细胞特别容易受温度升高的影响，并且会以
不利的方式发生反应。当您计划进行复杂的实验或将细胞用
于特定用途时，您要确保培养容器在培养箱内摆放的位置对
细胞和实验结果没有影响。试想一下，如果上层搁板的温度
是 37.5°C而下层搁板的温度是 36.5°C。

CO2 培养箱中的温度均一性（根据德国 DIN 12880:2007-05
规范检测）

在 CellXpert®二氧化碳培养箱中，根据德国针对烘箱和培养箱
的标准（DIN 12880：2007-05）中规定的检测方法，验证了温
度均一性或空间温度偏差。在该测试中，使用不少于 27个温度
探头的装置来测量培养箱内部不同位置的温度（图 1）。

图 1：符合 DIN 12880:2007-05规范的检测装置 - 将 27个温度探头放置在 CO2

培养箱内部三块搁板上的不同位置
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图 2：根据 DIN12880:2007-05标准进行温度检测，验证了不同 CO2培养箱中的空间温度分布

CellXpert 同类产品

同类产品 同类产品

温度梯度

最佳温度范围

根据 DIN12880:007-05标准的测试结果证明，CellXpert 

CO2培养箱可在整个腔室内提供可靠且均匀的温度分布。  
将同样 27点温度测量法应用于其他培养箱时，发现温度的

变化要大得多，具体取决于探头在培养箱中的位置（图 2）。
总之，在 CellXpert CO2培养箱中，无论培养容器位于何处，
您的细胞均处于相同稳定的培养条件下。
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1°C 的差异重要吗？

实例：对诱导多能干细胞（iPSC）的影响
比如，与 37°C的最佳温度相比，在 38°C下生长的人 iPS细
胞形成的非典型形态（图 3）。此外，即使在大多数情况下将温
度设置为所需的 37°C， 

也不是所有的培养箱都能提供均匀的空间温度分布。因此，将
培养容器放置在不同的搁板上或搁板上的不同位置，温度都
会有所不同，具体取决于您使用的培养箱。

图 3：培养人诱导多能干细胞以说明形态差异。在 37°（A）下培养的 hiPS细胞主要显示出高核质比、突出的核仁和密集集落的典型形态。在 38°C（B）下培养，密集度较低、核仁
较不明显，更有光泽的细胞集落会增加。
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CellXpert 的技术 - 多个传感器，独立控制的加热回路以及

无风扇设计

大多数培养箱都在内腔的后壁装有一个温度探头。因此，温度
是在培养箱内的一个局部位置测量的。通常包括第二个温度
探头，以避免过热造成的危害，但不能控制空间温度均一性。
打开门后，通常可以通过内置风扇快速恢复温度和气体水平。
这种风扇辅助加热技术会导致培养箱内部出现强气流，这可
能会导致多种问题，例如空气中污染物的扩散，搁架发生振动
以及培养基的蒸发。CellXpert CO2培养箱通过将多个传感器

直接放置于包围腔体的内壁及箱门内，形成不同加热回路对
腔体温度进行三维调节。该三维温度控制和直接加热技术可
在整个培养箱中实现高度均一的温度分布。此外，温度控制系
统可在开门后快速恢复温度（5分钟内恢复，无温度过冲）。因
此，CellXpert CO2培养箱可为细胞培养提供最佳环境条件，
而不受其摆放在搁板位置的影响。

是否需要了解更多 Eppendorf最新 CellXpert系列 CO2培养箱？
 

 

Executive Summary

CO2 incubators provide an optimal cell growth environ-
ment by maintaining a humidified atmosphere with 
temperature and carbon dioxide control. These conditions 
not only promote cell growth, but also the growth of 
contaminants, like bacteria, yeast, molds and other fungi. 
The contamination-reducing features of an incubator’s 

-
tamination system must be considered in choosing an 
instrument. In this paper, we compare various strategies 
for preventing contamination in CO2 incubators, from 
the functional design of the device to self-disinfection 
programs. We also give some useful tips to prevent 
contamination when using CO2 incubators.

with CO2 Incubators
Ines Kristina Hartmann¹, James Jarvis²
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Introduction

Sources of contamination 
Contamination is a major cause of frustration when culturing 
cells. There are many sources of contamination, either direct 
or indirect. Direct sources are contaminated reagents, media 
or seed culture. Media and reagents from reputable suppliers 
are rarely delivered contaminated nowadays. New cell lines 
can introduce contaminants into the lab, especially when 
they are given from lab to lab. They should be quarantined 
before culturing with the rest of the cells. Direct con-
tamination can be prevented by stringent testing. Indirect 
sources of contamination include lab surfaces, equipment 
and personnel. Germs are spread predominantly by cross-
contamination. This can be prevented by good aseptic 
techniques, regular cleaning, and disciplined adherence 
to scheduled maintenance programs for equipment. Good 
functional design of equipment and regular use of automatic 
self-decontamination programs can further help 
to minimize contamination.

How do contaminants get into a CO2 incubator?  
The CO2  incubator may become an indirect source of con-
tamination. Unlike a biological safety cabinet, an incubator 
cannot prevent the influx of airborne contaminants, as the 
door must be opened during routine use. The incubator
chamber can also be contaminated by carelessness in aseptic 
techniques, and unnoticed splashes from cell culture vessels. 
Some CO2 incubators use a HEPA filter to remove microor-
ganisms from the air in the chamber, but if the filter is not 
changed regularly it can harbor and spread the germs. In 
addition, a HEPA filter is no protection against mycoplasma 
contamination as these microorganisms are only 0.1-0.3 µm 
in size and therefore are not filtered out.

白皮书 :使用 CO2培养箱进行有效的污染控制 

Executive Summary

The purpose of a CO2 incubator is to maintain an 
optimal environment for cell growth, by providing 
carbon dioxide control in a humidifi ed atmosphere 
with constant temperature. Modern CO2 incubators 

prevention, limited lab space, and even specifi c needs, 
like support of hypoxic applications. In this guide we 
give you some best practices and tips to choose the 
best incubator for your needs.

CO2 Incubators – Making the 
Best Choice for Your Lab
Ines Kristina Hartmann, Jessica Wagener

Eppendorf AG
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Selecting the appropriate model 

Selecting a CO2 incubator used to be considered a routine 
administrative decision, often based on what was used in 
the past. Now, facing a wide range of specifi cations and 
specialized features, it is worthwhile to consider your needs 
and choose your incubator with careful analysis. This guide 
will help you with that process.

In-chamber atmosphere control
Controlling temperature and levels of CO2 and humidity in 
the incubator is critical to the health and growth of cultured 
cells. For the majority of mammalian cell lines the optimal 
growth temperature is 37 °C. A humidifi ed atmosphere of 
approximately 95 % avoids desiccation of the cultures. 
CO2

the pH. The most commonly used CO2

ing system depends on a chamber atmosphere of 5 - 10 % 
CO2, providing a pH of 7.2 to 7.4.

白皮书：CO2培养箱 - 为您的实验室做出最佳选择

Executive Summary

CO2 incubators are required to maintain an optimal 
environment for cell growth, by providing carbon 
dioxide control in a humidified atmosphere with 
constant temperature. In this guide we give you some 
best practices and tips, ranging from installation and 
daily operation to the maintenance required to keep 
a contamination-free environment for reliable cell 
growth.

CO2 Incubators – Best Practices 
for Set-up and Care
Ines Kristina Hartmann, Jessica Wagener

Eppendorf AG
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Setting up a new incubator

When the decision for a certain incubator model has been 
made, the next step is installing the device in the cell cul-
ture lab. For gassed incubators a risk assesment should be 
performed. A recommended measure are gas detectors that 
issue an alert when critical gas concentration is reached in 
the laboratory. In addition, a ventilation system ensures air 
exchange both during normal operation and in case a criti-
cal gas concentration is reached. When gas cylinders are 
used they should be clearly labeled and securley anchored 
in suitable safety cabinets. The tubing connecting the in-
cubator to the gas cylinder or the central gas supply should 
be appropiate for the pressure of the gas used to avoid any 
leakage of CO2 -
tration in the air is too high. This guide will help you with 
general tips on installation, set-up, and care of your new CO 2 
incubator.

白皮书：CO2培养箱 – 使用和维护的最佳实践

Visit: www.eppendorf.com/co2-incubators
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