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AUTOMATED MOLECULAR PATHOLOGY 
APPARATUS HAVING INDEPENDENT SLIDE 

HEATERS 

CROSS-REFERENCE APPLICATION 

[0001] This is a continuation-in-part application of US. 
application Ser. No. 09/259,240 ?led on Feb. 26, 1999, the 
subject matter of Which is hereby incorporated herein. This 
application is also a continuation-in part of Us. Application 
Serial No. 60/076,198 ?led on Feb. 27, 1998, the subject 
matter of Which is hereby incorporated herein. 

FIELD OF THE INVENTION 

[0002] The present invention is directed to apparatus for 
use in diagnostic molecular pathology and, more particu 
larly, to such apparatus used for the automated staining 
and/or treating of tissue samples mounted on microscope 
slides. 

BACKGROUND OF THE INVENTION 

[0003] Molecular pathology is the examination at a 
molecular level of the DNA, mRNA, and proteins that cause 
or are otherWise associated With disease. From this eXami 
nation important information about patient diagnosis, prog 
nosis, and treatment options can be elucidated. The practice 
of molecular pathology is generally divided into tWo main 
areas: analysis of DNA, mRNA, and proteins in intact 
cells (in-situ), and (ii) analysis of these biological materials 
after they have been extracted from tissues. The ?rst cat 
egory, to Which the present invention is primarily directed, 
has the advantage that it alloWs the pathologist or scientist 
to study the histopathologic architecture or morphology of 
the tissue specimen under the microscope at the same time 
that the nucleic acid or proteins are being assayed. These 
techniques include immunohistochemistry (IHC) Which 
looks at proteins, in-situ hybridiZation (ISH) Which looks at 
nucleic acids, histochemistry (HC) Which looks at carbohy 
drates, and enZyme histochemistry (EHC) Which looks at 
enZyme chemistry. For eXample, ISH can be used to look for 
the presence of a genetic abnormality or condition such as 
ampli?cation of cancer causing genes speci?cally in cells 
that, When vieWed under a microscope, morphologically 
appear to be malignant. ISH is also useful in the diagnosis 
of infectious diseases as it alloWs detection not only of a 
microbial sequence but also of precisely Which cells are 
infected. This may have important clinicopathologic impli 
cations and is an effective means to rule out the possibility 
that positive hybridiZation signal may have come from an 
adjacent tissue of no clinical concern or from blood or 
outside contamination. 

[0004] IHC utiliZes antibodies Which bind speci?cally 
With unique epitopes present only in certain types of dis 
eased cellular tissue. IHC requires a series of treatment steps 
conducted on a tissue section or cells (e.g. blood or bone 
marroW) mounted on a glass slide to highlight by selective 
staining certain morphological indicators of disease states. 
Typical steps include pretreatment of the tissue section to 
remove the paraf?n and reduce non-speci?c binding, 
retrieval of antigens masked by cross-linking of the proteins 
from the chemical ?Xatives, antibody treatment and incuba 
tion, enZyme labeled secondary antibody treatment and 
incubation, substrate reaction With the enZyme to produce a 
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?uorophore or chromophore highlighting areas of the tissue 
section having epitopes binding With the antibody, counter 
staining, and the like. Most of these steps are separated by 
multiple rinse steps to remove unreacted residual reagent 
from the prior step. Incubations can be conducted at elevated 
temperatures, usually around 37° C., and the tissue must be 
continuously protected from dehydration. ISH analysis, 
Which relies upon the speci?c binding affinity of probes With 
unique or repetitive nucleotide sequences from the cells of 
tissue samples or bodily ?uids, requires a similar series of 
process steps With many different reagents and is further 
complicated by varying temperature requirements. 
[0005] In vieW of the large number of repetitive treatment 
steps needed for both IHC and ISH, automated systems have 
been introduced to reduce human labor and the costs and 
error rate associated thereWith, and to introduce uniformity. 
EXamples of automated systems that have been successfully 
employed include the NEXES® and Gen II® staining Sys 
tems available from Ventana Medical Systems (Tucson, 
AriZ.) as Well as the system disclosed in US. Pat. No. 
5,654,199 to Copeland et al. These systems employ a 
microprocessor controlled system including a revolving 
carousel supporting radially positioned slides. A stepper 
motor rotates the carousel placing each slide under one of a 
series of reagent dispensers positioned above the slides. Bar 
codes on the slides and reagent dispensers permits the 
computer controlled positioning of the dispensers and slides 
so that different reagent treatments can be performed for 
each of the various tissue samples by appropriate program 
ming of the computer. 

[0006] The aforementioned staining systems include 
either a hot air bloWer or a heat lamp to Warm the samples 
above laboratory ambient temperatures for steps requiring 
elevated temperatures. Heating the slide improves staining 
quality by acceleration of the chemical reaction and can 
permit a reaction temperature more closely matching body 
temperature (about 37° C.) at Which antibodies are designed 
to react. While such convection or radiant heating systems 
have been generally suitable for IHC, Which is antibody 
based, they are less suitable for ISH, Which is nucleic acid 
based and requires higher and more precise temperature 
control. In order to denature the DNA double heliX of both 
the target sample and the probe so as to render them single 
stranded, the temperature must be raised above the melting 
point of the duplex, usually about 94° C. At the same time 
it is imperative that the sample not be overheated past 100° 
C. as doing so destroys cell morphology making it difficult 
to vieW under a microscope. Precise temperature control is 
also required in ISH to effect probe hybridiZation at the 
desired stringency. The selected temperature must be loW 
enough to enable hybridiZation betWeen probe and template, 
but high enough to prevent mismatched hybrids from form 
ing. It Would be desirable, therefore, to have an automatic 
tissue staining apparatus Which can control the temperature 
of reactions With enough precision for most ISH applica 
tions. 

[0007] Another disadvantage of the heating units typically 
employed With automated tissue stainers is that they do not 
permit the temperature of individual slides to be separately 
controlled. With prior art systems all of the slides are heated 
to the same temperature at any given time during the 
process. For eXample, U.S. Pat. No. 5,645,114 to Bogen et 
al. discloses a dispensing assembly adapted to carry a 


























