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It is widely accepted that chemical processing protocols for transmission electron microscopy (TEM) must
be optimized for each different organism or tissue type for a particular research need. While processing
conditions have been established for many tissues, there are some organisms and tissue types that are not
well preserved with standard protocols and aren’t represented in current literature for a particular research
need. This study demonstrates a high throughput strategy for multi-parameter protocol testing in one
processing run using the mPrep capsule and micropipettor-based system from Microscopy Innovations [1],
and a quick comparison method using a silicone micro-well insert from Ibidi [2].

Freshwater planarian worm Schmidtea mediterranea were processed with 16 parameter variations based
on a published protocol [3] which included four molarities of sodium cacodylate buffer (25 mM,
50 mM, 100 mM, 200 mM), secondary fixation in buffered osmium tetroxide (OsO4) with and without
the additive potassium ferricyanide (PFC) for membrane enhancement, and embedding in either Araldite
(502) or Spurr’s resin. Reagents were loaded into either 96 or 24 well plates for processing using a
color coded paper template created in Excel and attached to each plate as a guide (Fig. 1). Planarian
specimens were loaded into mPrep-s capsules and attached to a color coded 12 channel pipette (Fig. 1),
which was used to pipet reagents from the well plates into the corresponding mPrep capsule for
incubations. One piece of tissue from each of the eight conditions was embedded together in one
micro-well of an Ibidi silicone insert for Araldite resin, and one micro-well for Spurr’s resin. The
resulting block faces produced sections that fit within the 2X1 mm opening in a slot grid (Fig. 2).
Sections with a silver interference color were cut with a Diatome Histo diamond knife on a Leica
UTC and placed on a formvar/carbon coated slot grid for comparison in the TEM (Fig. 2).

The 25 mM and 50 mM buffer flame cells showed defined membranes and clear ultrastructural detail
(Fig. 2). However, some of the 25 mM flame cells showed swelling artifacts and some of the 50 mM
flame cells showed a more electron dense cytoplasm that obscured ultrastructural details as compared to
the 25 mM. Both the 100 mM and 200 mM buffer samples showed significant shrinking and electron
dense cytoplasm. Spurr’s resin produced more fully infiltrated samples than Araldite. While the use of
PFC did not have a discernable effect on the Spurr’s samples, the 50 mM and 100 mM PFC Araldite
samples showed significantly more electron dense cytoplasm than the same buffer molarities without PFC.

The mPrep system facilitated the controlled and consistent testing of many conditions, which greatly
increased the chances of obtaining optimized specimen preservation in one processing run. Embedding
eight different samples in one block substantially reduced microtomy and imaging time. Using this
approach for whole planarian worms created a set of embedded test samples which can be examined for
preservation of any organ system or cell population without having to perform several test runs [4].
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Figure 1. (A) Samples in capsules attached to a color coded micropipettor and lined up with the
corresponding colored well on the 96 well plate for reagent changes. (B) Capsules in silicone bench for
incubation. (C) Ibidi cell culture micro-well insert with samples embedded in Spurr’s and Araldite resin.
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Figure 2. (Left) TEM image of a section from each block face mounted on a slot grid showing eight
samples in each section, labeled with buffer molarity and potassium ferricyanide (PFC). Scale 200nm.
(Right) TEM images of a representative flame cell from each condition, scale 1um.
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