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Summary. The Tissue Transfer Technique (TTT) is a 
novel method of sampling animal tissue that can be used 
to study tissue morphology, chemistry and physiology. 
This review provides an overview of the technique and 
demonstrates its use to detect the tissue distribution of 
specific epitopes, lectin binding sites and nucleic acids 
as well as its application as an organ monolayer in 
culture. These applications are compared and contrasted 
with standard histological techniques including the 
"Tissue Printing Technique" developed to sample plant 
tissue. 
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The evolution of tissue sampling techniques 

The ability to sample biological material while 
maintaining in v i v o  architecture and chemical 
composition is fundamental to both basic science and 
clinical studies. The need to preserve tissue architecture 
and cytological detail typically requires the fixation of 
dissected tissue followed by dehydrating, embedding 
and sectioning with a microtome. This procedure is 
exacting, laborious and time consuming. When rapid 
sampling and analysis are required, frozen sections can 
be made, though cryosections suffer a loss of both 
cytological and histological detail. 

In cases were architectural detail is not required, 
"touch preps" using glass slides applied to the freshly cut 
surface of an organ or tissue allows for the rapid 
collection of cellular constituents for both cytological 
and cytochemical analysis. An interesting outgrowth of 
this approach is the technique of "tissue printing" in 
which a membrane substrate is substituted for the glass 
slide. Tissue printing allows the collection of both 
cellular fluids and cellular constituents while preserving 
the spatial distribution of these components (Reid et al., 
1992). 

The tissue printing technique has found its primary 
application in the botanical sciences where rigid cells 
walls actually make a physical impression on the 
membrane. The tissue printing of plants involves the 
transfer of cellular fluids onto the membrane substrate 
while retaining their spatial distribution in the original 
specimen. Once imbibed and immobilized on a 
membrane substrate, it was possible to detect and 
characterize the macromolecular constituents of the 
intracellular fluid using a variety of techniques such as 
Northern, Southern and Western blotting. By comparing 
a histological section (or a physical impression) from the 
same region as that used to prepare the tissue print, it is 
possible to correlate tissue structure with the localization 
of macromolecules (Varner and Ye, 1994). While the 
tissue printing procedure has found widespread 
acceptance as  a sampling method for botanical 
specimens, its application with animal tissue has been 
limited (reviewed by Reid, 1992). Several studies with 
animal tissues have demonstrated that it is possible to 
transfer macromolecules and cells from frozen sections 
to membrane substrates but such preparations show 
limited histological resolution (Blount et al., 1986; 
Okabe et al., 1993). Tissue printing has also been used to 
isolate cells from brain tissue (Hernandez Bronchund et 
al., 1988) where individual nerve cells can be blotted 
onto membranes with their processes intact (Barres et 
al., 1990) and are accessible for electrophysiology. It is 
also possible to use membranes as a substrate for the 
collection of isolated cells using either plating or suction 
(Seshi et al., 1986). While tissue printing with 
membranes is interesting and useful for some 
applications, its utility for routine sampling for 
histological and cytological work is limited. The 
availability of a method for the rapid sampling of both 
large and small portions of animal tissue that both 
preserved histological architecture and allowed 
cytological and biochemical analysis awaited the next 
development in the evolution of histological sampling 
techniques, the tissue transfer technique. 
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