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© BIODUR® Products, 2006

Dear Customer of BIODUR® Products,

We are happy to present to you our recently revised catalog.
Since the invention of Plastination by Gunther von Hagens at the Anatomical Institute of Heidelberg University in 
1977, this method of preservation has rapidly advanced. Thanks to the worldwide interest in this revolutionary 
technique, BIODUR® Products has become a company with business relationships on all continents. We are constantly 
enhancing the range of our products in order to be able to offer you different polymer systems, technically feasible 
solutions for plastination projects, and all the equipment needed in plastination laboratories. 
All of our products have been developed and tested by us over numerous years of research. 

Sincerely, 
Your BIODUR® Team



Patent Rights

The process of plastination is no longer protected 
by patents. However, the BIODUR® polymers for 
plastination that embody the valuable and complex 
knowledge derived from years of research continue to 
be available exclusively from BIODUR® Products. Only 
when BIODUR® Polymers are used—and the method 
of plastination is properly applied—can we guarantee 
high-level success, i.e., plastinates with optimum visual 
and mechanical properties and of virtually unlimited 
durability.
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Literature: 

G. von Hagens, K. Tiedemann, W. Kriz: “The Current Potential of Plastination,” Anatomy and Embryology (1987) 175: 411-421.

G. von Hagens: Heidelberger Plastinationshefter, 1985 (Cat.-Nr. HA00-1 bzw. HA00-2, see p. 22)

Plastination was invented at the Anatomical Institute of Heidelberg University by Gunther von Hagens in 1977 and 
has been further refined since. By now, it has been generally recognized as a valid method of preservation and is 
practiced at more than 400 institutions in 40 countries. The main reasons for this wide-spread popularity of the 
method are the toughness, the durability, and the lifelikeness of the plastinates and the associated high teaching 
value.

vacuum pump

vacuum chamber

polymer

acetone

Forced Impregnation (left)
Under vacuum conditions, acetone escapes 
from the tissue, creating a negative 
pressure inside the specimen that allows 
the polymer to enter.

Sheet Plastination (right)
The tissue slice impregnated with polymer 
is additionally casted with polymer while 
inside a flat chamber.
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Preservation by Plastination

The study of biological specimens is significantly impeded by processes of decay. Thus, for centuries, people have 
been looking for appropriate methods of preservation. Thanks to the method of plastination, biological specimens 
can be prepared for research, teaching, and demonstration purposes in a lifelike and durable manner. To this end, 
in a vacuum process, specimens are impregnated with special reactive polymers. The mechanical (flexible or rigid) 
and optical (translucent or opaque) properties of the polymers used determine the characteristics of the preserved 
objects. Plastinated specimens are dry and odorless; they maintain their original surface relief and are identical to 
their state prior to preservation, down to the cellular level. Even histological studies can be performed on them.

The method of plastination is based on replacing the water and fat contained in tissues with a reactive polymer 
such as silicone rubber, epoxy, or polyester resins: In a solvent bath, initially the tissue water is replaced by freeze 
substitution, and later, at room temperature, the tissue fats are gradually replaced by acetone. The dehydrated and 
degreased specimen subsequently is placed into the polymer solution. Under vacuum conditions, the solvent, in 
its gaseous state, is then continuously extracted from the specimen, creating a negative pressure that causes the 
polymer to gradually enter into the tissue. Following this process of “forced impregnation,“ the specimen is cured 
with gas, light, or heat, depending on the polymer used.

A special variation of plastination is “sheet plastination.“ With this method, specimens such as individual organs 
or entire bodies, mostly in a deep frozen state, first are cut or sawed into slices of 2 mm to 8 mm (about 1/12 
inch to 1/3 inch) thickness. These slices, placed between polymer nettings, are then dehydrated, degreased, and 
eventually impregnated with polymer under vacuum conditions. In order to give the specimens a smooth surface, 
the impregnated slices are either cured between foil or in a flat chamber are casted with additional resin. The 
refractive index of the resin used determines the optical properties of the plastinated body slices: Epoxy resin yields 
translucency and good coloration of the various tissues; polyester resin, which is used for plastinating brain slices, 
allows for particularly good discrimination between white and gray brain matter.

Plastinated slices of organs and bodies constitute excellent teaching materials in cross-sectional anatomy, a field 
of ever increasing importance, and they correlate well with radiographic images. Serial sections of translucent 
body slices are useful in various scientific research approaches. In addition, they are a suitable diagnostic aid in 
pathology because they allow for quick macroscopic-diagnostic screening of entire organs and organ specimens. 
Pathologically modified tissue areas can then be selectively analyzed with conventional histological methods.

INTRODUCTION
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Heidelberg, native town of Plastination



SILICONE HARDENERS

BIODUR® Hardener S 1 SH01
Infiltration hardener for fast curing of deep or sealed off 
areas of specimens (e.g., deep gluteus muscle region, 
prostate gland, erector spinae muscle). Infiltration 
hardening is done in parallel to gas hardening. Not 
recommended for general use due to possible loss of 
optical and/or mechanical quality. Use Hardener S 1 
also for curing injection polymer S 14 Red.

BIODUR® Hardener S 3 SH03 
Silicone chain elongator for S 10, S 15, and S 49.
Causes gradual thickening of silicone without causing 

it to cure when used alone. If S 3 is stored for 
extended periods of time, a white deposit may form 
at the bottom of the container. Dissolve the deposit by 
slowly warming S 3 for a brief period of time to +50°C 
(+120°F) and shaking it.

BIODUR® Hardener S 6 SH06  
Gas hardener for BIODUR® silicone rubbers S 10, S 15, 
and S 49.

EPOXY RESINS

BIODUR® E 12 EP12
Epoxy resin of medium viscosity; translucent, firm, 
slightly flexible when cured. Choose from different 
hardeners to vary the properties of the specimens:

E 12 with E 1
Standard epoxy resin for sheet plastination. For 
especially good staining of specimens.

Transparent body slice, longitudinal section of the upper 

body, plastinated with E 12/E 1.

Section of a transparent body slice at the level of the right 

kidney, plastinated with E 12/E 1.
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 E 12 will partially crystallize after only a few days, especially when stored cool. Heat to +50°C to +70°C 
(+120°F to +160°F) prior to use. It is advisable to order E 12 in buckets of a size compatible with the 
available heating cabinets.

E 12 with E 6 
For preparing histological sections to be sawed, milled, 
or ground. The cured polymer becomes very firm and 
cannot be separated from the glass.

E 12 with E 7
For preparing histological sections to be sawed, milled, 
or ground. The cured polymer becomes very firm and 
cannot be separated from the glass.

Plastination with BIODUR® Silicones

The silicone polymers S 10, S 15, S 49, and S 14 Red are available for different applications.
The impregnation or processing mixture consists of the silicone polymer and the added hardener. The final 
curing of S 10, S 15, and S 49 is achieved with Hardener S 6 in its gaseous state (see also the section on “Polymer 
Hardening,“ p. 22).

POLYMERS & CHEMICALS

SILICONE POLYMERS

BIODUR® S 10  SR10 
Suitable for all putrefiable macroscopic specimens. 
The S 10 standard technique is easy to handle, not 
susceptible to mistakes, and requires only a relatively 
small amount of technical equipment. Thus, it is 
especially suitable for beginners. The impregnation 
bath can be continuously used until completely 
depleted or can be frozen at -70°C (-94°F) (see also 
overview table on pp. 14-15).

BIODUR® S 15 SR15 
Silicone of low viscosity and reactivity, allowing for 
impregnation at room temperature. Recommended 
for the plastination of archeological wooden 
objects of any size, especially because wood can be 
impregnated with S 15 out of ethanol as the final 
dehydration intermedium. S 15 is also recommended 
for the plastination of organs and organ packages 
(not suitable for skeletal muscle specimens).

BIODUR® S 49 SR49 
Silicone of high viscosity for the surface treatment 
of specimens which in their final state are supposed 
to be shiny and of high impact strength. Examples 
for recommended use are joint planes, placentas, 
or cut surfaces of organs. Prior to gas curing, thinly 
coat specimens with S 49/S 3 and subsequently 
cure with S 6.

BIODUR® S 14 Red SR80
Silicone of low viscosity for color injection of vessels 
in fresh and formalin-fixed specimens. Not capillary-
passable (unlike the epoxy resin E 20, see p. 10). 
Specimens injected with S 14 may be dehydrated 
for plastination purposes in acetone. However, they 
will only temporarily (<24 h) withstand methylene 
chloride. 

Heart, plastinated with S 10

Intestine, plastinated with S 15
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POLYESTER-COPOLYMERS 
AND HARDENERS

BIODUR® P 35 PP35 
For plastination of brain slices with the flat chamber 
technique. The polymer properties cause a particularly 
good color differentiation between gray and white 
brain matter.

BIODUR® P 40 PP40 
For the sheet plastination of brain slices. BIODUR® P 40 
differs from BIODUR® P 35 in that it is of lower viscosity. 
Cure with peroxide hardener A 4 (see below).

BIODUR® Hardener A 4 PH04 
Peroxide hardener for BIODUR® P 40.

BIODUR® Hardener A 9 PH09  
For the curing of BIODUR® P 35 used in sheet 
plastination of brains. Light sensitive peroxide.
 

BIODUR® polyester copolymers and the 
accompanying hardeners have to be stored in a 
cool (≤ 5°C; +40°F) place at all times. When shipped 
internationally, they, therefore, are always sent 
by air mail, and may be shipped separately from 
other goods ordered.

EPOXY RESIN ACCELERATORS

The use of anhydride hardeners such as E 6 and E 7 
requires the addition of an accelerator in order for the 
resin hardener system to actually harden.

BIODUR® Accelerator E 600 EB60 
Amine accelerator for the curing of E 12 and of PEM 27 
in combination with Hardener E 6.

BIODUR® Accelerator E 700 EB70 
For the curing of BIODUR® epoxy resins and PEM 
polymers in combination with Hardener E 7.

Accelerator E 700 is a strongly hygroscopic 
bromate. Store in a dry place. If the substance 
gets clumpy during extended or too humid 
storage, pulverize before use.

Brain slice, plastinated with P 35

Brain slice, plastinated with P 35
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BIODUR® E 20 EP20 – EP22 
Capillary-passable epoxy resin for color contrast 
presentation of vessels in plastination and for the 
manufacturing of corrosion specimens. E 20 is 
characterized by great firmness and a low (<2%) 
inclination to shrink, is resistant to acetone and can 
withstand methylene chloride for short periods of time 
(< 24 h). The processing properties and the flexibility of 
the cured resin can be varied to a large degree through 
the use of appropriate additives (plasticizers, organic 
solvents, see page 13). Available in red (EP21), blue 
(EP22) or clear (EP20).

EPOXY HARDENERS

BIODUR® Hardener E 1 EH01 
Standard hardener for E 12 and PEM 27 (polymerizing 
emulsion, see p. 12). Its chemical properties ensure 
good color differentiation of the individual tissues 
when using E 12.

Store Hardener E 1 in the airtight original 
packaging!

BIODUR® Hardener E 2 EH02 
Amine hardener for BIODUR® E 20.

BIODUR® Hardener E 6 EH06 
Anhydride hardener for the curing of E 12 and PEM 
27 in histological applications. When used with E 12, 
E 6 will result in less brilliant colors of the transparent 
tissue slices than E 1.

BIODUR® Hardener E 7 EH07
Anhydride hardener for BIODUR® epoxy resins.

E 7 will solidify at room temperature. Heat to 
+70°C (+160°F) prior to use.

Human heart (corrosion specimen), 

injected with E 20 Red and E 20 Clear mixed with Yellow 

Dye Paste AC53

Human placenta of twins, injected with E 20 Red and Blue, 

plastinated with S 10, surface treated with S 49

Horizontal sections of the left and right foot, 

plastinated with E 12/E 1
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PLASTINATION PACKAGES
for Sheet Plastination

Method

depending 
on the size of 
the available 
dehydration and 
impregnation 
containers as well 
as on the number 
of flat chambers

depending 
on the size of 
the available 
dehydration and 
impregnation 
containers

depending 
on the size of 
the available 
dehydration and 
impregnation 
containers as well 
as on the number 
of flat chambers

brain slices at 
all levels

horizontal 
body slices 
from the trunk 
region

horizontal 
body slices 
from the trunk 
region

Specimen 
size possible

Recommended basic equipment

Auxiliaries additionally recommended for all sheet plastination packages: Saw-protective gloves, hand clamps 
large/small (for the vertical placement of flat chambers), plastic spacers (for the safe, scratch-free stacking of 
glass plates)

Specimens /
month (approx.)

P 35 and P 40 
methods  
(upgrading a 
silicone package)

E 12 method 
(with Sandwich 
method) 
(as upgrade for a 
medium size 
or large silicone 
package)

E 12 method 
(flat chamber) 
(as upgrade for 
a medium size 
or large silicone 
package)

PLASTINATION PACKAGES 
for the Silicone Standard Method

Method

15 kg 
(33 lbs)

35 kg 
(77 lbs)

70 kg 
(154 lbs)

120 kg
(264 lbs)

up to the size of a 
human head

up to the size of 
horizontal body 
slices at shoulder 
level

up to the size of 
a human lower 
extremity 
(including hip)

up to the size of a 
human trunk

Small
Package

Medium 
Package 1

Medium 
Package 2

Large 
Package

Specimen 
size possible

Recommended basic equipmentSpecimens /month 
(approx.)
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1 special freezer for plastination HL04
1 plastination unit, small HI01
1 stainless steel basket HI09
3 stainless steel drums HD05, 35 L
1 acetonometer 0-100% HD01
1 acetonometer 90-100% HD02
1 gas curing unit, small HH10

2 special freezers for plastination HL06
3 stainless steel drums HD07, 150 L
1 acetonometer 0%-100% HD01
1 acetonometer 90%-100% HD02
1 Heidelberg Plastination Kettle, Large, HI03
1 vacuum pump HI30 (3 m3/h)
1 vacuum adjustment unit HI15
1 separator for oil and solvents, HI13-2
1 Bennert manometer HI20
1 gas curing unit, medium size, HH11

2 special freezers for plastination HL05
2 dehydration containers HL15
1 acetonometer 0%-100% HD01
1 acetonometer 90%-100% HD02
1 vacuum chamber HL11
1 vacuum pump HI31 (10 m3/h)
1 vacuum adjustment unit HI15
1 separator for oil and solvents, HI13-2
1 Bennert manometer HI20
1 gas curing unit, large, HH12

2 special freezers for plastination HL06
2 dehydration containers HL16
1 acetonometer 0%-100% HD01
1 acetonometer 90%-100% HD02
1 vacuum chamber HL12
1 vacuum pump HI32 (16 m3/h)
1 vacuum adjustment unit HI15
1 separator for oil and solvents, HI13-2
1 Bennert manometer HI20
1 gas curing unit, large, HH12

Auxiliaries additionally recommended for all silicone packages: Solvent resistant gloves HA42, 1 digital thermometer 
HD27 (for temperature monitoring during the forced impregnation process), 1 conveyor pump (for the transfer of 
acetone), mixing rods of suitable sizes (for stirring polymer mixtures)

1 Rotary Slicer HL25
1 UV-A Light Curing Unit HH04
1 Heat Cabinet HL20
2 Wire Baskets HD30 (currently under development)
10 Buckets HA36
20 safety glass plates (3 mm)
20 float glass plates (2 mm)
50 m silicone gaskets, HS06, 6 mm (for 4 mm slices)
100 binder clips, medium size, HS31
100 binder clips, large, HS32
1 Positioning Wire HS56
1 De-aeration Wire HS55

1 Band saw (or 1 Rotary Slicer HL25 for organ slices)
1 Heat Cabinet HL20
2 Wire Baskets HD08
50 pc. polymer gauze HD15
50 pc. Separating Grids HD16
50 pc. Stabilizing Grids HD18
20 safety glass plates (3 mm)
100 Polyester Foil Sheets HA25 (100 mm)

1 Band saw (or 1 Rotary Slicer HL25 for organ slices)
1 Heat Cabinet HL20
2 Wire Baskets HD08
50 pc. polymer gauze HD15
50 pc. Separating Grids HD16
50 pc. Stabilizing Grids HD18
20 safety glass plates (3 mm)
50 m silicone gaskets, HS05, 5 mm
(for 4 mm slices)
100 binder clips, medium size, HS31
10 Funnels HS50
1 Positioning Wire HS56
1 De-aeration Wire HS55



➔ 1 thermometer for monitoring temperature during 
the forced impregnation process.

➔ Optional: vacuum controller.

For Curing:
➔ 1 gas curing unit consisting of an airtight sealable 
container, one or more membrane pumps with 
connecting tubes, and glass jars for the gas hardener.

For Fixation:
With sheet plastination with the E 12 method, 
fixation with formalin or other fixation solutions is not 
necessary. If it is desired, any conventional fixation 
device can be used.

For freezing:
➔ If necessary: hand saw for amputating extremities.

➔ Large solvent resistant container for the rapid 
freezing of specimens using cold acetone and dry ice.

➔ 1 freezer for freezing and storing specimens A 
freezer capable of reaching -70 °C (-94 °F) is strongly 
preferred to prevent the formation of ice crystals in the 
specimens. A -25 °C (-13 °F) freezer is sufficient only if 
additional dry ice is placed in the freezer.

For Cutting and/or Sawing:
➔ For organ slices fixed with formalin: rotary slicer.

➔ For body slices containing bony structures: band 
saw with coolable guide stop. One thickness gauge, 
one coolable device for holding the cut slices for 
processing (removal of saw dust).

➔ Recommended: saw-protective gloves.

For Dehydration:
Devices and auxiliaries as for the silicone standard 
method, with the dehydration containers large enough 
to hold a wire basket in which the cut slices are stacked, 
alternating with plastic nets and grids.

2. Basic Equipment—Sheet Plastination with the E 12 Method

For Forced Impregnation:
Devices and auxiliaries as for the silicone standard 
method, with the vacuum chamber large enough to 
hold the flat chambers for de-aeration of the resin. 
Additionally: Polymer gauze, possibly a separate 
container for impregnation.

For Curing:
The devices and auxiliaries required are determined by 
the method used:

a) For the drain method:
➔ Polyester foil sheets (100 µm thick), 2 or more glass 
plates, heat cabinet.

b) For the flat chamber method:
➔ Safety glass plates (3 mm thick, free of scratches).

➔ Silicone gaskets (thickness depending on the 
thickness of the specimens).

➔ Binder clips / foldback clamps for clamping the sides 
of the flat chamber.

➔ Funnel for pouring the resin.

➔ Positioning Wire.

➔ Heat cabinet.

➔ Saw for cutting of completed slices.

➔ Optional: hand pump for polymers for the bubble-
free filling of the flat chamber with resin hand 
clamps.

➔ Optional: drain grids and trays for catching dripping 
silicone. Sized to fit inside the gas curing unit. For larger 
gas curing boxes: a fan.
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For Fixation and Storage:
➔ Appropriate plastic containers, preferably made 
from polyethylene or polypropylene (PVC and polyester 
containers are not recommended).

➔ Recommended especially for the fixation of brains: 
Bowl of a suitable size and shape for the temporary 
storage of fresh brains.

➔ If required, a device for the fixation of organs in a 
dilated state.

For Dehydration:
➔ Container for dehydration with acetone by freeze 
substitution (preferably 3 pieces, stainless steel), large 
enough to hold specimens and dehydration medium 
at a ratio of 1:10.

➔ 1 freezer that will hold at least one, preferably two, 
of the dehydration containers.

➔ 1 acetonometer  0% to 100% and 1 acetonometer 
90% to 100%.

1. Basic Equipment for Silicone Standard Method
(and PEM method)

➔ 1 thermometer for monitoring temperature during 
the dehydration process.

➔ Optional: Solvent resistant gloves. Circulation pump 
for acetone for the effective and fast dehydration of 
large specimens. Conveyor pump for the transfer of 
acetone or other solvents. Distillation unit (for acetone 
recovery if large volumes are used).

For Forced Impregnation:
➔ 1 vacuum chamber (appropriate for the size of 
specimens).

➔ 1 vacuum pump of sufficient strength for the 
volume of the vacuum chamber; vacuum tubing.

➔ 1 freezer capable of holding the vacuum chamber.

➔ 1 separator for oil and solvents.

➔ Vacuum adjustment device(s).

➔ 1 manometer.

APPENDIX

BASIC EQUIPMENT FOR PLASTINATION

The following sections give an overview of equipment and auxiliaries required to equip a plastination laboratory for 
the S 10 standard method (also suitable for the PEM method), for sheet plastination with the E 12 flat chamber and 
drain method (for the plastination of transparent body slices), or for the P 35 and P 40 methods (for the plastination 
of brain slices). The scope of equipment required naturally depends on the type, size, and number of specimens to 
be plastinated. In general, it is recommended that you start out with the silicone standard method on a small scale 
and later extend the laboratory and/or take on new methods once practical experience has been gained.

CAUTION: We generally recommend the use of special freezers (HL04 – HL06, see p. 25) for plastination 
purposes. If a regular household freezer is to be used for plastination, for safety reasons all potential 
ignition sources (e.g., the interior lighting) have to be removed from the inside of the freezer. Also, 
it is strongly recommended that you remove the compressor and permanently install it outside the 
plastination laboratory. If the compressor is not removed, prior to any handling of acetone inside the 
freezer the power supply has to be shut off.
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All quotes and deliveries are based on our Terms and Conditions of Sale. You may download these under 
www.biodur.de. On demand we will also send our Terms and Conditions of Sale to you by postal mail.
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Recommendations by BIODUR® Products

The following table presents complete plastination 
packages for the different methods. They are 
mainly based on our range of products and contain 
all devices and auxiliaries required for the basic 
equipment of a plastination laboratory. It is our 
experience that most laboratories already own 
devices that are more than adequate for plastination 
(e.g., heat cabinet, vacuum cabinet, vacuum pump). 

Thus, prior to ordering materials for furnishing your 
plastination laboratory, you are well advised to 
check your own supplies for suitable devices and 
auxiliaries. Upon request we will be happy to consult 
with you and prepare a comprehensive offer taking 
into consideration the devices already present, the 
preferred plastination method(s), and the type, size, 
and number of specimens to be plastinated.

3. Basic Equipment—Brain Slice Plastination 
 with the P 35 and/or P 40 Methods

For Fixation:
➔ Suitable buckets in which brains can be suspended 
and fixated while free floating.

➔ Optional: Bowl for the temporary shape-preserving 
storage of fresh brains.

For Cutting:
➔ Rotary slicer (sausage slicer), brain knife.

For Dehydration:
Devices and auxiliaries as for the silicone standard 
method. Additionally:

➔ Grid baskets (made from acetone resistant plastic 
or stainless steel) for stacking brain slices during the 
dehydration, immersion, and forced impregnation 
processes.

➔ Appropriately sized buckets (for immersion and 
impregnation).

For Forced Impregnation:
Devices and auxiliaries as for the silicone standard 
method, with the vacuum chamber large enough to 
hold the baskets with brain slices and/or impregnation 
buckets.

For Curing:
Devices and auxiliaries as for the E 12 method using 
flat chambers. Additionally:

➔ 2 mm thick float glass plates for the construction of 
double-walled flat chambers (free from scratches).

➔ Adhesive tape.

➔ UV-A light curing unit.



Dr. Angelina Whalley

Rathausstraße 11  |  69126 Heidelberg, Germany

Phone: +49  6221-331111  |  Fax: +49  6221-331112

Email: contact@biodur.de  |  www.biodur.de

BIODUR® Products

“Plastination unveils the beauty beneath the skin,

                 frozen in time between death and decay.”

Gunther von Hagens

Inventor of Plastination & Creator of 
the BODY WORLDS exhibits.




