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Preparation of microcorrosion casts that can be used for observation in SEM is
a laborious, time-consuming procedure. The authors paid particular attention to
the process of dissection of the microcorrosion casts. This prompted the authors
to reconstruct the plastic mass, produced by the firm Gurr (Great Britain) in the
1970s, which was used by them in previous research to immerse the cast in
order to minimise the damage. By using easily obtainable polyethylene glycols,
characterised by different physical and chemical features, in order to obtain
smooth surface of the section, a low-toxic mixture was composed, which pro-
tected the microcorrosion casts sufficiently and did not interfere with the phys-
ical and chemical properties of the cast.
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INTRODUCTION
In recent years microcorrosion technique has

undoubtedly played a major role in techniques used
in anatomy. Studies of blood vessels were carried
out with the aid of injection methods, using differ-
ent types of filling masses. At the end of the 19th

century scientists used very simple filling substances
in respect to their chemical composition and mode
of preparation, such as linseed varnish dyed with
carmine or barium putty, which allowed them to
obtain amazingly good results [3]. In Poland, the
long-term head of the Chair of Anatomy, Professor
Ludwik Karol Teichmann was a precursor, popularis-
er and inventor of new injection techniques and in-
jection masses used for injections. The tradition of
such investigations has persisted in the Chair [7, 13].

In the 20th century, Indian ink with the addition
of groundwork-binder — i.e. gelatine or animal se-
rum, Berlin blue, Latex, Microfil and contrast medi-
um, were used for injection of blood vessels. The
substances were characterised by different size of
molecules, and because of usually high viscosity (such
as Latex) were not able to fill sufficiently the micro-
circulation. Besides they required two different co-
louring-stuffs to be employed to visualise indepen-
dently the arterial and venous bed of the studied
anatomical structures.

New injection materials, introduced during the
second half of the 20th century, involved synthetic
resins characterised by low viscosity and small di-
mension of molecules, i.e. Mercox or Batson’s mass.
They allowed filling of practically all blood vessels
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and after their solidification, yielded microcorrosion
specimens which represented casts (replicas) of the
vascular system of the studied organ or tissue, in-
cluding the capillary network.

However, a true turning point in angiologic meth-
odology was the application (1970) of scanning elec-
tron miscroscope (SEM) in studies of microcorrosion
vascular casts [1, 2, 4, 8–11, 14–16, 18, 20]. Thanks
to high separating abilities and conspicuous sharp-
ness, which characterises this type of microscope,
new possibilities of the studies of the vascular bed
were opened, specifically at the level of the micro-
circulation. Further progress was possible thanks to
the presentation of morphological criteria [14], which
allowed the differentiation of types of blood vessels
and which were based on the impressions left by
endothelial cells and their nuclei on surfaces of the
vascular casts. The replica technique of vascular bed
SEM analysis during angioarchitectonic studies of
different organs or tissues yielded a lot of new in-
formation.

MATERIAL AND METHODS
The studies were carried out on microcorrosion

casts of vascular structures of human uterine tu-
mours, which were taken from cadavers during au-
topsies performed in the Chair of Forensic Medicine,
Medical College of Jagiellonian University.

After an introductory rinsing with heparinised
solution of 0.9% NaCl (3–5 minutes), the whole vas-
cular bed was perfused with a solution consisting
of: 0.66% paraformaldehyde and 0.08% glutaralde-
hyde prepared in 0.2 N cacodylate buffer (pH 7.4;
37oC) with Lignocaine (10 ml of 2% Lignocaine per
100 ml of buffer).

Subsequently, the vascular bed was filled with
synthetic resin Mercox CR-2L (Japan, Vilene Comp.,
Ltd, Tokyo), mixed with the appropriate amount of
the accelerator, suggested by the manufacturer. Af-
ter the injection was carried out manually using
a 20 ml syringe, the whole material was left in
a water bath (55–60oC) to allow the injection mass
to polymerise [15].

The prepared specimens were then washed sev-
eral times in warm running and distilled water.
Next, they were placed in 10–15% solutions of
KOH for maceration. The maceration process took
approximately 30 days. A solution of KOH was re-
newed every day after a delicate rinsing of the
specimen in large amounts of distilled water. Then
the microcorrosion casts were cleaned of any rem-

nant of tissues in a water solution of 5% trichloric
acid and they were rinsed in distilled water over
several days. After freezing in the distilled water,
they were freeze-dried in a lyophiliser (Liovag G2
Aqua Fina, Germany). Dried specimens were
placed in exsiccators, in the presence of phospho-
rus pentoxide, to remove remnants of condensa-
tion water.

The attempts to prepare mixtures of polyethyl-
ene glycols for covering and dissection of the mi-
crocorrosion casts were dictated by the estimated
application of such material, named “Aquax
— water soluble wax” which was introduced in
the 1970s by the Gurr company (Great Britain).
Currently, no such material is commercially avail-
able. Based on the information received from the
workers of BDH (which incorporated the Gurr com-
pany) it was suggested that “Aquax” was a mix-
ture of several polyethylene glycols, characterised
by different molecular masses and melting points.
It was not possible to receive precise data about
the composition of the material.

Because of the delicate walls of the vessels, which
penetrate the mass of uterine tumours, the whole
microcorrosion casts were completely immersed in
the mixture of polyethylene glycols. The glycols man-
ifested different molecular weights and different
melting points and were water-soluble (Merck-Schu-
chardt; PEG 600: PEG 2000 at 1:20 ratio of compo-
nents).

The specimens were immersed in a warm mix-
ture of PEG (55–60oC), which was liquid, and then
placed in an aluminium dish in an ice bath.

After condensation of the mixture in the form
of a block, the immersed microcorrosion specimen
was cut in established planes using a precise hand-
saw. The obtained sections (0.8–1 cm in width) were
placed into a plexiglass dish (15 ¥ 15 ¥ 3 cm), with
holes in the bottom and walls (0.5–1 cm). The dish,
together with the specimen, was placed in the glass
container filled with the distilled water. The bot-
tom of the dish was placed above the level of the
bottom of container filled with the distilled water.
A magnet placed under the bottom of the dish was
set in a rotatory motion after placing the water con-
tainer on the plate of a magnetic mixer. The forced
circulation rinsed the solidified mixture of PEG, sol-
uble in water, off the specimen. As a result, the sur-
faces of the obtained dissections could preserve the
network of the casts of blood vessels without mal-
formation.



315

Jerzy A. Walocha et al., Application of a mixture of glycol polyethylenes...

RESULTS
With the help of readily available chemical sub-

stances we reconstructed a mixture which did not
interfere with the physical and chemical properties
of the microcorrosion casts. This allowed the preser-
vation of a quasi-three-dimensional character of the
vascular structures of the studied organ, which also
allowed us to cut the specimen safely, therefore low-
ering the risk of injury to the cast.

DISCUSSION
Microcorrosion casts can be dissected in differ-

ent conditions:
— immediately after polymerisation of the casting

medium is finished;
— during rinsing of the cast in distilled or tap water;
— embedded in frozen distilled water [5, 17, 21];
— while embedded in gelatine [6, 12] or after hav-

ing been frozen in liquid nitrogen [6];
— after they are freeze-dried in a lyophilisator and

mounted;
— repeatedly after examination of the superficial layer

and its removal to examine the deeper layer;
— within the scanning electron microscope [19, 22].

The liquid mixture of PEG is transparent, which
enables proper orientation of microcorrosion casts
and demarcation of future planes of dissection, be-
fore it loses that ability after solidification. The edge
of the plane of the dissection can be marked with
the help of a thin surgical thread, which contacts
the surface of the liquid PEG mass, a modification
which allows the identification of the proper posi-
tion after hardening of the mass. Polyethylene gly-
col [synonyms: alpha-hydro-omega-hydroxypoly(oxy-
-1,2-ethanediyl); polyglycol; polyethylene oxide; poly-
oxyethylene; PEG; HO(C2H4O)nH] is soluble in water,

alcohol and also in various organic solvents. Because
of its low toxicity (lethal dose LD > 15 000 mg/kg) it
is extensively used in the cosmetic and toiletry indus-
try. It is a polymer of ethylene. Molecular formula:

 

Depending on the molecular weight PEG is
a transparent, colourless, odourless ropy liquid or
a waxy solid substance. The molecular weight deter-
mines its properties. An increase in the molecular
weight of PEG results in an increase in its viscosity
and freezing temperature. PEG 600 is a substance
widely used in experimental research, in which a need
arises for immersing a structure in the liquid. Later,
the glycol polyethylene “cover” is removed. The freez-
ing point (19.5oC — near room temperature) is an
important parameter. Although PEG is a water-solu-
ble compound, its solubility is greatly reduced at the
temperature approaching 0oC, in the majority of cas-
es allowing experiments to run before the dissolu-
tion of PEG becomes pronounced (about 15–20 min-
utes). At higher temperatures (above 10oC) the dis-
solution of PEG mass is much shorter.

In order to prepare the described mass, PEG 600
and PEG 2000 were mixed in 1:20 ratio (Table 1).

CONCLUSIONS
1. The performed studies did not show physical or

chemical interference of PEG mixture with mi-
crocorrosion casts.

2. Low toxicity of the mixture and ease of prepara-
tion cause it to be a useful and helpful material
in the process of preparation of microcorrosion
casts, for SEM studies.

Table 1. Physical and chemical properties of selected PEG

Physical-chemical properties of PEG 600 Physical-chemical properties of PEG 2000

1. Vapour pressure (20°C) < 0.1 hPa 1. Vapour pressure < 1 mbar

2. Specific density (20°C) 1.13 g/cm3 2. Specific density (20°C) 1.21 g/cm3

3. Flash point 270°C 3. Flash point 250°C

4. Solubility in water (20°C) miscible 4. Solubility in water (20°C) 600 g/l

5. M = 600 g/mol 5. M = 1800–2200 g/mol

6. pH value (100 g/l, H2O, 20°C) 4–7 6. pH value (100 g/l, H2O, 20°C) 4–7

7. Melting point 17–22°C 7. Melting point 49–52°C

8. Ignition temperature 380°C 8. Ignition temperature 420°C

9. Number of hydroxyl groups: 178–197 9. Number of hydroxyl groups: 51–63

10. Bulk density 400–500 kg/m3
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