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Correlative Light and Electron Microscopy (CLEM) approaches allow linking molecular function to
ultrastructure. Although no longer considered as an emerging methodology, technological developments
are still required to turn the method into routine. From sample preparation to image registration, several
gaps remain to be filled before it turns into a beginner’s approach.

For optimal preservation at electron microscopy level, and observe ultrastructure in close to native state,
vitrification is to date considered the best technology. As vitrification can be achieved with several
techniques, only one allows deep freezing with ultrastructure preservation down to 200um deep: High
Pressure Freezing. This technique applies a high cooling rate (>10000K/s) under high pressure (2048 bars)
to achieve deep vitrification. The approximately 2000 bars required impose to protect the sample from the
liquid nitrogen jet. Keeping in mind the sample preparation as a critical step, we developed several years
ago a transparent carrier designed for correlative light and electron microscopy using HPF: the
CryoCapsule [1].

Around this technology breakthrough, we designed a new generation of High Pressure Freezing Machine,
directly linked to a light microscope to vitrify a specimen in less than 2 seconds: The HPM Live L.

In combination with our latest image registration software [2], we can achieve high spatio-temporal
resolution in CLEM approaches for cell biology [3].
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Figure 1. HPM live u: A new generation of High Pressure Freezer, associated to a light microscope. The
sample is loaded in the CryoCapsule before the experiment. The CryoCapsule is then loaded on top of the
microscope objective where live cell imaging is performed. When commanded by the user, the sample is
automatically transferred for vitrification in the HPM Live L.
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