Plastination 101: Everything you ever wanted to know but were afraid to ask
Background:  This topic stems from the class tour of the anatomy lab.  During the tour we examined wet and potted specimens.  The a crucial part of  an anatomy lab is preserving the body while maintaining a realistic representation of the original specimen.  Plastination is a relatively new technique developed in 1978 by Dr. Gunther von Hagens, in Heidelberg Germany, this technique will be described in the report below.  Dr. von Hagens has recently made the news when Catholic and Protestant church leaders protested human specimen displays at museums using this technique.  
Purpose:  Plastination is used to preserve tissue with a high water content, such as animal and plant tissue.  This preservation technique is permanent, clean, non-toxic and dry.  It allows the specimen to retain its texture and tissue properties, which are typically lost in standard preservations methods.  

Advantages of Plastination
· The specimen can be kept at room temperature indefinitely.

· No special containers are required

· No gloves required for examination

· Odorless

· Durable

Disadvantages of Plastination
· Relatively inflexible

· Structures cannot be manipulated or easily moved to show underlying features.

· Dissection should be done during the specimen preparation, after plastination it is difficult, when compared to a wet specimen.    
What is Plastination?

Plastination is a process in which water and lipids in biological tissues are replaced by curable polymers.  These polymers include silicone, epoxy or polyester.  The polymers are then cured or hardened producing a dry, odorless and durable specimen.  


Different polymers are used to obtain ideal optical results such as producing an opaque or transparent specimen as well as different mechanical properties in reference to flexibility and firmness.  Epoxy resins are used for thin transparent body or organ slices.  Polyester-copolymer is exclusively used for brain slices to gain an excellent distinction of gray and white matter.  Silicone is used for whole specimens and thick body organ slices to obtain a natural look.  The most common is the “S-10” method using silicon.  

The “S-10” Method:

There are four steps for this technique
1. Fixation or Tissue preparation – The specimen is fixed in a 10% formaldehyde solution, which stabilizes the tissue and prevents autolysis.  At this stage the specimens are dissected and injections can be made in to the blood vessels to colour and highlight desired structures.  

2. Dehydration – The fluid tissue must be removed before the silicone can enter the specimen.  Acetone is the dehydrating agent of choice for this process, ethanol may also be used.  At room temperature acetone will cause considerable shrinkage to the specimen, therefore dehydration is carried out in a freezer at -25°C.  This method is referred to as “freeze substitution”.  Acetone is a volatile solvent, since it is used in large volumes for plastination the freezer must be explosion proof and housed in a fireproof room.  The dehydration process takes between 4-5 weeks.  Once the water content in the specimen is below 1% the dehydration process is complete.  
3. Forced Impregnation – The acetone-saturated specimen is submerged into a bath of liquid polymer.  This process is carried out under a vacuum which speeds the process, hence the term “forced” impregnation.  The absolute pressure in the vacuum is slowly decreased, the acetone has a lower boiling point than the polymer will is extracted from the specimen as vapour.  As the solvent leaves the tissues, the polymer is drawn in to replace it.  The is critical that the speed as which the solvent is leaving the tissues is the relatively the same as the polymer entering the tissue.  This is monitored throughout the process.  Impregnation is considered complete when the pressure has been lowered to 2-10 mm Hg and the formation of vapour bubbles has ceased.  
4. Polymerization (Curing, Hardening) - After impregnation the polymer is still fluid and must be cured or hardened.  The vacuum is released and the specimen is left to equilibrate for several hours before it is drained and then removed from the freezer.  There are two methods to cure the specimen.  The first is to expose it to air and allow the process to occur at a slow rate.  This results in a more flexible specimen.  The second method is “gas curing”.  The specimen is placed in a sealed chamber where is comes in contact with a curing gas.  This gas will harden the polymer throughout the specimen.  The specimen will be dry to touch with in 48 hours, fully cured after a few months.  Gas curing tends to produce a harder less flexible specimen than “air curing”.   After the curing stage the specimen can be kept at room temperature indefinitely with no requirements for special storage.  
Although plastinated specimens cannot fully replace “wet” specimen handling, it does however complement it as a teaching aid.  Plastinated specimens are pleasant to handle, durable and exhibit accurate anatomical structures which are ideal in a teaching environment.  
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