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Summary : This study evaluated the potential of the paraffinization technique, which was introduced some 80 years
ago, to preserve gross biologic specimens. The paraffin-impregnated specimens were dry, odorless, of good quality,
and did not deteriorate over time. Additionally, histological properties of specimens were preserved for at least 3
years. This method was simple and inexpensive, and found to be useful for both instruction and research in the fields

of anatomy, pathology and zoology.
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Introduction

Gross tissue specimens provide illustrative and
explanatory tools in biological education and research.
The ideal specimen will be dry, durable, life-like, and
non-hazardous. Several methods, such as air-drying
(Hamilton 1977), transparent plastic embedding
(Romaniak 1946 ; Steinke et al. 2002), plastic coating
(Church 1968 ; Updike & Hollady 1986 ; Pond et al.
1992), paraffinization (Hochstetter 1927 ; Blair et al.
1932 ; Odajima 1982), and plastination (Von Hagens
1979 ; Bickley et al. 1981 ; Bickley et al. 1987 ; Von
Hagens ef al. 1987 ; Pond et al. 1992 ; O’Sullivan &
Mitchell 1995), have been developed for producing
dry models of biological specimens. Among these
methods, the plastination technique has been widely
used for producing dry, flexible and durable models in
anatomy, pathology and zoology. However this tech-
nique requires the purchase of expensive vacuum
equipment. In an educational museum of medical
school, many pathologic gross specimens are pre-
served by various methods ; however, paraffinized
specimens are not often seen (Hirokawa et al. 1994).
The paraffinization method, which was introduced in
1927 (Hochstetter 1927), preserves tissue by impreg-
nating it with paraffin wax. This method is simple and

requires no expensive equipment. The purpose of this
study is to revalue the paraffinization technique for the
preservation of biological gross specimens.

Materials and Methods

Hearts of cattle and whole-body specimens of
small animals were used in the paraffinization tech-
nique.

All specimens for paraffinization were prepared
in a manner similar to that used for microscopic paraf-
fin embedding method. Specimens were fixed in 10 %
formaldehyde solution at room temperature for several
days or longer, depending on the size of the specimen.
At this stage in some whole-body specimens, pin holes
were made through the body walls to achieve com-
plete formalin infiltration. Fixed and washed speci-
mens were dehydrated and degreased in increasing
concentrations of ethanol, methanol or acetone. At
this time, large or whole-body specimens were evacu-
ated in a vacuum oven to insure complete infiltration
of dehydrating agents. They were then immersed in
toluene with three changes of solvent. The specimens
were next impregnated in melted paraffin (m. p. 57-60
°C) in the paraffin oven at 70 °C with two changes of
the paraffin. After impregnation in paraffin, the speci-
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mens were put in the oven, allowing excess paraffin to
drain from around the specimens. After about 24
hours, the specimens were allowed to harden at room
temperature. Subsequently, these paraffinized speci-
mens were trimmed or dissected, after which they
were again placed in the paraffin oven to remove
coarse irregularities, and then finally cooled at room
temperature.

If the color of specimens turned black during the
paraffinizing process, the original paraffinized speci-
mens were de-paraffinized successively in toluene, al-
cohol, and tap water. They were then bleached in
hydrogen peroxide (30 %), and a second paraffiniza-
tion was carried out as described above.

In order to evaluate the preservation of the
histological quality of the specimens, some picces of
viscera were removed from an original model par-
affinized about 3 years ago. These were then im-
mersed in melted paraffin and embedded in paraffin,
sectioned at 4 #m, and stained with hematoxylin and
eosin.

Results and Discussion

The described paraffinization technique was casy,
simple and inexpensive, and required no expensive
equipment, thus making this method more cost-
effective. Moreover, this method appeared to be easily
mastered by those with a basic knowledge of
histological laboratory techniques. Additionally, this
method was satisfactory and effective for the prepara-
tion of natural models of gross biologic specimens and
could be used for the preservation of any of a variety
of combination of tissue types.

The specimens produced were dry, essentially
stable and durable, and retained their original shape
without major shrinkage and cleft (Fig. 1). The speci-
mens were clean and not sticky, did not exude fumes
or fluids, and were odorless, nontoxic and non-
hazardous. Consequently, they could be handled di-

Fig. 1. A compound heart from a dicephalus calf.

rectly without using gloves.

In dissected models of paraffinized whole-body
specimens, the viscera and skeleton were anatomically
correct and retained an appearance similar to their ap-
pearance in vivo (Fig. 2). The hollow organs, such as,
gastrointestinal and female genital tracts, were clearly
visible in a non-collapsed and non-dislocated state. In
addition, paraffinized specimens could be used for
histological investigations. Microscopic examination
of pieces of the viscera from a paraffinized specimen
revealed that histological details were preserved excel-
lently for at least 3 years after paraffinization (Fig. 3).
Thus, rare or unusual specimens can be made avail-
able for study when they are no longer encountered in
anatomical and pathological practices.

On the other hand, some paraffinized specimens
that had undergone marked autolysis after death be-
fore fixation turned black. Similar color changes in
specimens have been observed previously (Von
Hagens 1979). However, such spesimens could be
bleached in hydrogen peroxide after de-paraffinization
and then could be re-paraffinized (Fig. 1-c). The
whole-body specimens of some fish showed a duller
skin color. The black and brown colors of skin were
maintained ; however, the red, yellow, and blue colors
disappeared during the course of dehydration in alco-
hol or acetone. This might be due to a technical diffi-
culty in that those colors were possibly generated by
lipid-soluble pigments within chromophores in the
skin (Velando et al. 2006).

The paraffinized specimens could be stored at
room temperature and required little storage space.
They were maintenance-free, resistant to damage from
insects, molds and water, and did not deteriorate with
time. Moreover, these specimens will probably not
undergo significant deterioration over many years of
continuous use. They were also light-weight and easy
to carry, and students were more enthusiastic about
examining paraffinized specimens than those pre-

a shows the heart after formalin fixation before methanol dehydration, b shows originally
parafinized model, and ¢ shows re-paraffinized model after de-paraffinization and bleach.
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Fig. 2. Paraffinized and dissected or trimmed models.

a shows viscera and skeleton of a ray and b shows skeleton of a quail.

Fig. 3. Paraffinized model and its microscopical examination.

a shows viscera of an adult female quail and b shows its histological feature.

served in formalin.

The plastination technique (Von Hagens 1979 ;
Bickley et al. 1981 ; Bickley et al. 1987 ; Von Hagens
et al. 1987 ; Pond et al. 1994 ; O’Sullivan & Mitchell
1995) has been widely used for producing dry models.
On the other hand, although the paraffinization tech-
nique was introduced about 80 years ago (Hochstetter
1927), it has not been widely adopted (Hirokawa et al.
1994). We have found that the anatomical and
histological qualities of paraffinized specimens have
remained undamaged and unchanged in our laboratory

for at least 3 years. These high-quality paraffinized
specimens were excellent illustrative and explanatory
tools for biological education and research. As with
the plastination technique, paraffinized specimens of
high illustrative quality were found to be useful and
excellent materials for teaching and research purposes.
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