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Comparative study of three methods of plastic
embedding in diagnostic dermatopathology
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SUMMARY Three methods of plastic embedding were assessed for their value in routine der-
matopathology. The J B 4, Taab embedding, and Taab transmit techniques were compared for
quality, convenience, and safety. The Taab transmit method was the most satisfactory method,
being both rapid and simple. An additional advantage is that the resin can be removed and the
immunoperoxidase technique carried out on thin sections.

Techniques for plastic embedding are now routinely
used in many pathological specialities, including hae-
matology and renal pathology.' - The principle
advantage is greater resolution at higher
magnifications using the light microscope. This prop-
erty, on occasion, permits the visualisation of struc-
ture or of cellular detail which previously required use
of the electron microscope.

Techniques for plastic embedding have not yet
become widespread in routine dermatopathology
despite their obvious advantages in accurately identi-
fying such features as the hyperconvoluted nuclei of
the atypical lymphocytes in mycosis fungoides and
intraepidermal cells with and without desmosomal
attachments. It is well known that techniques that are
entirely satisfactory applied to tissue such as lymph
node may not be optimal for skin because of the vary-
ing permeability of the dermis and epidermis. For this
reason we studied the results obtained with three
different embedding techniques in normal and abnor-
mal skin samples. We also investigated the suitability
of each of these three methods for subsequent immu-
nopathological techniques, using monoclonal anti-
bodies and the immunoperoxidase technique.

Material and methods

Samples of human skin up to 1 x 0-5 x 0-5 cm in size
were fixed in formol calcium for 24 hours and then
processed individually in bijoux containing the
appropriate solution.

METHOD 1: J B 4 (2-HYDROXYETHYL
METHACRY LATE)
After fixation the sample was dehydrated in three
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changes of 2,2 dimethoxypropane (DMP) (1 drop
concentrated hydrochloric acid/100 ml DMP) for 40
minutes in each change and two twenty minute
changes in propylene oxide. The sample was then
impregnated by placing in J B 4 processing solution
(glycol methacrylate 80 ml and benzoyl peroxide 1
Gm) for two hours followed by J B 4 embedding solu-
tion (J B 4 processing solution plus 1 ml polyethylene
glycol) for two hours. Polymerising solution (4-6 ml
embedding solution plus 1 drop N-N dimethylaniline)
was then added to the sample in a small mould, and
the mould was covered and left overnight.

METHOD 2: TAAB EMBEDDING RESIN
The sample was dehydrated, as previously described,
using acidified DMP and propylene oxide and
impregnated in a 1:1 solution of propylene oxide and
Taab resin mix for two to four hours followed by
resin mix only for 24 hours. The sample was finally
embedded in fresh resin in a small mould for 24 hours
at 60°C. Taab resin mix is composed of 10 ml of Taab
resin, 10 ml of Taab hardener, and 0-4 ml benzyl
dimethylamine (Taab Laboratories Ltd, Reading,
Berkshire).

METHOD 3: TAAB TRANSMIT RESIN
After dehydration the sample was impregnated in a
1:1 solution of propylene oxide and resin mix for one
hour and then in a solution of Taab resin mix for
three to four hours. Polymerisation was then achieved
by embedding the sample in a mould containing fresh
resin for 12-18 hours at 60°C. The solution used com-
prised 6 5 ml Taab transmit resin and 18 ml Taab
hardener TH1, which was mixed and left for 30
minutes when 0-5 ml transmit accelerator was added.
Cutting and staining details for all methods After
preparation the tissue sample was attached to a
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wooden chuck with Loctite superglue. The sample
was cut at a thickness of 1-2 gtm on a Jung autocut
microtome with a Ralph glass knife. Sections were cut
dry. For method 1 the sections were laid on a water
bath at 37°C, mounted on a glass slide, dried on a hot
plate for one hour, and further dried in the oven at
70°C for one hour. For methods 2 and 3 sections were
placed on a slide which was then flooded with abso-
lute alcohol. Sections were then floated on to a water
bath and mounted and dried as for method 1.

Sections obtained using all methods were then
stained with routine haematoxylin and eosin, Giemsa,
periodic acid Schiff, elastica, Dominici,s 6 and Huber7
stains. Sections prepared using methods 2 and 3 had
the resin removed by placing in a saturated solution
of sodium hydroxide in absolute alcohol for 30
minutes. The routine immunoperoxidase technique
could then be applied to these sections.

Ninety samples of clinically and histologically nor-
mal skin were studied using these three methods.
These samples were obtained during routine plastic
surgery procedures. A further 13 samples of abnor-
mal skin were studied by all three methods.

Results

Careful comparison of the advantages and disadvan-
tages of these three methods showed that the Taab
transmit resin technique was the most satisfactory.
The processing procedure could be completed in one

Fig. I Normal human epidermis clearly showing
intraepidermal portion ofeccrine sweat duct. (Haematoxylin
and eosin.)
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day, there were few problems with flotation of sec-
tions, and the resin could be removed to permit use of
immunopathological techniques. Figs 1 and 2 illus-
trate the quality of preparation obtained.
The J B 4 (2-hydroxyethyl methacrylate) method

produced high quality stained preparations and could
also be completed in one day. The materials can be
purchased in kit form, which is convenient but
expensive. Throughout this study we made up our
own materials and this was not unduly time con-
suming.
The main disadvantages of this method are that

some dyes do not penetrate the plastic and therefore
the choice of stains is limited and that immu-
nopathological techniques cannot be performed on
the sections as the resin cannot be removed. Some
published reports of this technique use an overnight
polymerisation, thus lengthening the processing time.
We found that the Taab embedding technique was

comparatively inefficient. The method took 2 days,
and there were continual problems with flotation of
sections. Sections also tended to disintegrate during
the staining process.
We found no particular advantages in using any of

the special stains advocated by other groups com-
pared with conventional haematoxylin and eosin
staining.

Using a panel of monoclonal antibodies after
removal of the resin, we found that certain antibodies
gave some staining. These were Campath 5-2
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Fig. 2 Normal human dermis showing secretory and
excretory coils ofeccrine sweat duct. Different cell types
found in these structures are clearly visualised.
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(cytokeratin8), NKI C39 (recognises benign and
malignant melanocytic cells), and antibody to com-
mon leucocyte antigen (Dako CLA), which recog-
nises all cells of the leucocyte series. The pan T and
helper and suppressor lymphocyte surface markers
did not stain.

Discussion

The results of this technical study clearly showed the
superiority of the Taab transmit method for routine
dermatopathological use. This is a useful observation
as previous workers have advocated the J B 4 method
for routine dermatopathological use.10 These studies,
however, did not include preliminary assessment of
the relative merits of different techniques; if we had
proceeded with this method without the preliminary
survey we would have used a method twice as time
consuming as the Taab transmit method and would
have had the additional disadvantage of using a resin
that is not removable for immunoperoxidase studies.

Unsurprisingly, the delicate lymphocyte membrane
surface markers were not preserved in tissue
embedded in resin as this staining is also lost with
routine processing, and frozen sections are required.
The fact that some antigenic activity was preserved
with keratins, cells of the melanocyte series, and leu-
cocytes is encouraging with regard to future use of
thin sections and immunopathologial studies in
combination.
As a result of this preliminary survey we have

started a study to assess the value of thin sections in
the histological analysis of cutaneous lymphoid
infiltrates.

We gratefully acknowledge financial assistance from
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