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FIG. 1

(57) Abstract: A slide processing apparatus 
controls the temperature and orientation of a 
microscope slide carrying one or more speci
mens. The apparatus heats the specimen-bear
ing microscope slide while the slide is oriented 
to both facilitate adhesion between the speci
mens and the slide and control movement of 
the specimens relative to the microscope slide. 
A slide dryer of the apparatus conductively 
heats the specimens using a conductive slide 
heater that physically engages the microscope 
slide.
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METHODS AND APPARATUSES FOR HEATING SLIDES CARRYING 

SPECIMENS

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit under 35 U.S.C. § 119(e) of 

U.S. Provisional Patent Application No. 61/113,964 filed on November 12,

2008. This provisional application is incorporated herein by reference in its 

entirety.

BACKGROUND

Technical Field

The present invention relates generally to methods and 

apparatuses for processing slides carrying specimens. More specifically, the 

invention is related to adhering specimens onto microscope slides.

Description of the Related Art

Tissue analysis is a diagnostic tool used by physicians, such as 

pathologists, to diagnose different types of illnesses and by medical 

researchers to obtain information about pathology, tissue composition, and 

tissue architecture. A wide range of different procedures are commonly used to 

prepare a tissue sample for tissue analysis. Many types of tissue are relatively 

soft and pliable and, thus, not suitable for sectioning. Techniques for preparing 

tissue samples include fixing the tissue, embedding the tissue in a material, 

sectioning the embedded tissue, and transferring the tissue sections onto 

microscope slides for subsequent processing and analyses, such as staining, 

immunohistochemistry, or in-situ hybridization. To section a tissue sample for 

optical microscope examination, a relatively thin strip of tissue can be cut from 

a large tissue sample so that light may be transmitted through the thin strip of 

tissue. An average thickness of the strip of tissue is often on the order of about 

2 microns to about 8 microns.

1



2010/056883 PCT/US2009/064235

5

10

15

20

25

30

Water is often used to facilitate transfer of the thin strips of tissue 

onto microscope slides. A residual droplet of water trapped between the 

microscope slide and the thin strips of tissue will cause the thin strips of tissue 

to float on the slide. The floating tissue sections of these wet slides are 

susceptible to movement along the front surface of the microscope slides. If 

the tissue samples move too far, the samples may fall off of the microscope 

slide. If the physician is unaware of the sample falling off of the microscope 

slide, a diagnosis may be made based on an incomplete test result, which may 

ultimately contribute to a misdiagnosis. For example, if a set of tissue samples 

are floating on residual water on a slide, one of the tissue samples may fall off 

the slide during a drying process. The tissue sample that fell off may be a 

tissue sample needed for a proper diagnosis.

Horizontal hotplates and convection ovens are often used to heat 

and dry wet microscope slides. If a horizontal hotplate is used, it may take a 

relatively long period of time to evaporate the water beneath the tissue sample 

on a horizontally oriented slide. Additionally, the contact angle between the 

water and the slide often increases when embedding material of the sample 

melts and reaches the front surface of the slide. If the microscope slide moves 

or is not level during this drying process, the tissue sample may move a 

significant distance relative to the slide and, in some circumstances, may fall off 

of the microscope slide. If spaced apart tissue samples (e.g., a row of evenly 

spaced tissue samples) move significant distances relative to one another 

during the drying process, a physician may become concerned that one or 

more of the tissue samples fell off of the microscope slide. The physician may 

discard that sample-bearing slide and prepare a completely new sample

bearing slide to ensure that a complete set of tissue samples is analyzed. It 

may be necessary to obtain additional tissue samples from the subject. 

Convection ovens take a relatively long time to dry slides. Conventional 

convection ovens can dry vertically oriented slides in about 30 minutes to about 

2 hours.
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BRIEF SUMMARY

At least some embodiments disclosed herein include an 

apparatus configured to dry a specimen on a microscope slide. The apparatus 

controls the temperature of a microscope slide carrying the specimen. The 

apparatus heats the specimen while the microscope slide is held in a position 

that both facilitates adhesion between the specimen and the slide and controls 

movement of the specimen, if any, relative to the microscope slide.

The apparatus, in some embodiments, holds the microscope slide 

in a near vertical orientation to limit, minimize, or substantially prevent 

movement of the specimen relative to the microscope slide. The specimen can 

remain at the same general position relative to the microscope slide before 

and/or during a drying process. In certain embodiments, the specimen is 

adhered to an area of the slide over which the specimen was originally placed. 

Additionally, residual transfer fluid between the specimen and the slide drains 

so as to bring the specimen into physical contact with the slide, thereby 

reducing drying time. The specimen can be heated to couple a back surface of 

the specimen to a front surface of the slide.

In some embodiments, a dryer is adapted to hold a carrier in an 

upright position to allow residual transfer fluid between a specimen and the 

carrier to move away from an interface between the specimen and the carrier.

A conductive heater of the dryer is capable of generating a sufficient amount of 

heat for conductively heating at least a portion of the specimen to a melt point. 

The specimen includes a biological sample of tissue and another material, such 

as an embedding material with a relatively low melt point. The melted 

embedding material can be cooled to fixedly couple the specimen to the carrier. 

In certain embodiments, the carrier is a slide, such as a microscope slide.

The conductive heater supports and delivers heat to a back 

surface of the carrier such that heat is conducted across the thickness of the 

carrier to the specimen on a front surface of the carrier. At least a portion of the 

embedding material is melted. The melted portion of the embedding material
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allows the specimen to physically contact the front surface of the carrier. When 

cooled, the specimen is securely attached to the front surface of the carrier.

In some embodiments, an apparatus for processing a microscope 

slide carrying a specimen includes a slide dryer. The specimen can include a 

biological sample and an embedding material. The slide dryer can dry the 

specimen and embedding material without unwanted migration of the biological 

sample. In some embodiments, the slide dryer is configured to hold a 

microscope slide in a substantially vertical orientation. The slide dryer includes 

a controller and a conductive slide heater communicatively coupled to the 

controller. The conductive slide heater is adapted to generate a sufficient 

amount of heat in response to a signal from the controller so as to conductively 

heat the specimen on the microscope slide to a melt point of the embedding 

material. The slide dryer can efficiently dry the microscope slide even if the 

surrounding ambient temperature is relatively low, for example, at room 

temperature.

In some embodiments, a slide dryer is configured to hold the 

microscope slide in a vertical orientation while the wet mount microscope slide 

is dried. A conductive slide heater selectively heats the microscope slide and 

biological sample carried thereon to adhere the biological sample to the 

microscope slide.

In other embodiments, a slide dryer includes a conductive slide 

heater that has an engagement face and an angle of inclination of about at 

least 75 degrees. The conductive slide heater is adapted to heat the 

engagement face to a temperature equal to or greater than about 50 degrees 

Celsius.

In some embodiments, an apparatus for processing a microscope 

slide includes a drying station, a processing station, and a transport device. In 

some embodiments, the drying station includes a slide dryer configured to hold 

a microscope slide in a substantially vertical orientation and to generate heat for 

conductively heating at least one specimen carried by the microscope slide for 

a period, such as a drying period. The processing station is adapted to process
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the specimen on the microscope slide after the drying period. The transport 

device is configured to transport microscope slides between the slide dryer and 

the processing station.

In some embodiments, a method for processing a specimen on a 

microscope slide is provided. The method includes positioning the specimen 

on a microscope slide such that residual transfer fluid is between the specimen 

and the microscope slide. The microscope slide is held in a substantially 

vertical orientation to urge the residual transfer fluid from between the specimen 

and the microscope slide. The microscope slide is conductively heated while 

the microscope slide is in the substantially vertical orientation using a 

conductive slide heater that physically engages the microscope slide.

In other embodiments, a method for processing a specimen 

carried by a microscope slide includes positioning a microscope slide carrying a 

specimen in a substantially vertical orientation. The specimen floats on residual 

transfer fluid trapped on the microscope slide. The residual transfer fluid is 

drained from between at least a portion of the floating specimen and the 

microscope slide. The microscope slide is conductively heated using a 

conductive slide heater.

A slide dryer, in some embodiments, can dry a microscope slide 

generally independent of a temperature of the ambient air. Heat can be 

conductively delivered to the microscope slide to rapidly heat the microscope 

slide generally independent of the surrounding air temperature. A user can 

easily access the slide dryer to manually load microscope slides onto the slide 

dryer and to remove the microscope slides after a drying period. In some 

embodiments, the slide dryer can have a controller that can be programmed to 

perform different types of drying processes.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments are described with 

reference to the following drawings. The same reference numerals refer to like 

parts or acts throughout the various views, unless otherwise specified.
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Figure 1 is a pictorial view of a slide dryer for heating microscope 

slides, in accordance with one embodiment.

Figure 2 is a side elevational view of the slide dryer of Figure 1 

holding a plurality of specimen-carrying microscope slides.

Figure 3 is a front elevational view of the slide dryer and 

specimen-carrying microscope slides of Figure 2.

Figure 4 is a partial cross-sectional view of components of a slide 

dryer and a specimen-carrying microscope slide.

Figure 5 is a flow chart of one method of processing a biological

sample.

Figure 6 is an elevational view of a specimen and residual transfer 

fluid positioned on a microscope slide supported by a conductive slide heater.

Figure 7 is an elevational view of a specimen-carrying microscope 

slide before a back surface of a specimen is adhered to a front face of the slide.

Figure 8 is an elevational view of the specimen of Figure 7 

adhered to the microscope slide.

Figure 9 is a pictorial view of a slide dryer with a cover and a 

conductive slide heater capable of holding a plurality of microscope slides that 

are spaced apart from one another.

Figure 10 is a pictorial view of a conductive slide heater for 

holding two rows of microscope slides.

Figure 11 is a pictorial view of an apparatus for processing 

microscope slides, in accordance with one illustrated embodiment.

Figure 12 is a side elevational view of the apparatus of Figure 11.

Figure 13 is a cross-sectional view of the apparatus of Figure 11 

taken along a line 13-13 of Figure 12.

DETAILED DESCRIPTION

Figure 1 shows a slide dryer 100 capable of drying one or more 

specimen-carrying microscope slides. The slide dryer 100 can heat the 

microscope slides and specimens carried thereon in order to dry the slides
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and/or specimens, to couple the specimens to the slides, and/or to perform any 

other desired thermal processing. The specimen-carrying microscope slides 

are held in an orientation that promotes removal of residual transfer fluid 

between the specimens and the respective microscope slides while limiting, 

minimizing, or substantially eliminating unwanted movement of the specimens. 

The specimen-carrying slides are dried to fixedly couple the specimens to the 

respective slides. After the specimens are fixedly coupled to the slides, the 

specimen-carrying slides are removed from the slide dryer 100 for subsequent 

processing and tissue analyses, such as staining, immunohistochemistry, in- 

situ hybridization, or other processing. The illustrated slide drying 100 is 

portable and can be readily carried (e.g., manually transported) by a person. In 

a laboratory setting, the slide dryer 100 can be manually transported between 

workstations.

The microscope slides can be held in substantially vertical 

orientations to promote removal of residual transfer fluid trapped beneath the 

specimens to reduce drying times. A region of a slide beneath a specimen can 

be rapidly dried by draining flowable residual transfer fluid away from the 

specimen. As such, only a portion of the residual transfer fluid is evaporated to 

dry the region of the slide facing the specimen. The slide dryer 100 produces 

heat to both dry the slides and facilitate coupling of the specimens to the slides. 

The specimens can include, without limitation, a biological sample (e.g., a 

tissue sample) and a material (e.g., an embedding material) in which the 

sample is embedded.

At least a portion of the embedding material is melted, brought 

into contact with the slide, and solidified so as to attach the biological sample 

directly to the slide. The embedding material can move towards the 

microscope slide and can be ultimately deposited on the slide. If that material 

is more hydrophobic than the material of the slide and the residual transfer fluid 

(e.g., water), the embedding material may promote beading of the fluid. As the 

embedding material coats the slide, a contact angle between the fluid and slide 

will increase. Because the microscope slide is in the upright orientation, the
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residual transfer fluid will tend to accumulate at a lower end of the specimen 

due to gravity. An upper end of the specimen can physically contact the front 

face of the slide and minimize, limit, or substantially prevent unwanted 

migration of the specimen. After a sufficient amount of residual transfer fluid 

has accumulated, it can drain downwardly away from the specimen, thereby 

leaving the specimen on the front face of the slide. This process can be 

performed on a wide range of wetted microscope slides.

The illustrated slide dryer 100 of Figure 1 includes a conductive 

slide heater 110, a controller 114, and a main body 118 that houses internal 

components of the slide dryer 100. The conductive slide heater 110 can 

physically contact and support one or more microscope slides. The main body 

118 includes a slide support 120 adjacent to the conductive slide heater 110.

The conductive slide heater 110 and slide support 120 can 

cooperate to hold a microscope slide in a substantially vertical orientation such 

that heat generated by the conductive slide heater 110 is transferred to the 

microscope slide for a desired period, such as a drying period. The conductive 

slide heater 110 is capable of generating a sufficient amount of heat in 

response to a signal from the controller 114 so as to conductively heat the 

specimen to a desired temperature. Residual transfer fluid can flow away from 

the specimen, evaporate, and/or otherwise be removed from the specimen

carrying microscope slide. The heated specimen is brought into physical 

contact with the microscope slide. The specimen can be elevated to a 

temperature that facilitates adhesion between the specimen and the 

microscope slide, as discussed in connection with Figures 6-9.

Figures 2 and 3 show a plurality of microscope slides 130a, 130b, 

130c (collectively 130) resting against the conductive slide heater 110 and on 

an upper surface 136 of the slide support 120. The microscope slides 130 can 

be generally flat transparent substrates carrying specimens 132 for examination 

using equipment, such as optical equipment (e.g., a microscopic). For 

example, each microscope slide 130 may be a generally rectangular piece of a 

transparent material (e.g., glass) having a front face for receiving specimens
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and a back face for engaging the slide dryer 100. The microscope slides 130 

may be charged or uncharged depending on the application and can have a 

wide range of different dimensions. In some embodiments, the slides 130 have 

a length of about 3 inches (75 mm) and a width of about 1 inch (25 mm) and, in 

certain embodiments, may include a label, such as a barcode. In some 

embodiments, the slides have a length of about 75 mm, a width of about 25 

mm, and a thickness of about 1 mm. The microscope slides 130 can be in the 

form of standard microscope slides. The illustrated microscope slides 130 carry 

the uncovered specimens 132 (e.g., without coverslips). In some 

embodiments, the dimensions of slide support 120 are such that a label on a 

slide 130 is located on a face of the slide opposite the slide support and above 

the portion of the slide that is in contact with the slide support. In this manner, 

the label can be protected from heat during the drying process.

The main body 118 rests on a generally horizontal support 

surface 140 such that the microscope slides 130 are held generally upright.

The controller 114 may be conveniently accessed by a user to control operation 

of the slide dryer 100. Figures 1-3 show the controller 114 communicatively 

coupled to the conductive slide heater 110 including a housing 146, a display 

150, and an input device 154. The display 150 can be a screen or other display 

device. The input device 154 can include, without limitation, one or more 

buttons, keyboards, input pads, buttons, control modules, or other suitable input 

elements. The illustrated input device 154 is in the form of an input pad, such 

as a touch pad, used to program the slide dryer 100.

The controller 114 can generally include, without limitation, one or 

more central processing units, processing devices, microprocessors, digital 

signal processors, central processing units, processing devices, 

microprocessors, digital signal processors (DSP), application-specific integrated 

circuits (ASIC), readers, and the like. To store information (e.g., a drying 

program), the controller 114 can also include, without limitation, one or more 

storage elements, such as volatile memory, non-volatile memory, read-only 

memory (ROM), random access memory (RAM), and the like. The controller
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114 can be programmed based on the desired processing of the specimen

carrying slides. In a fixed temperature mode of operation, the controller 114 is 

used to maintain the conductive slide heater 110 at a generally constant 

temperature. In a variable temperature mode of operation, the controller 114 is 

used to adjust the temperature of the conductive slide heater 110. The 

controller 114 can store one or more programs for controlling the operation of 

the conductive slide heater 110. The input device 154 can be used to switch 

between different programs, modes of operation, or the like.

Referring to Figures 1-3, heat can be efficiently transferred across 

the thicknesses of the microscope slides 130. The illustrated conductive slide 

heater 110 of Figure 2 has a height H that is greater than or equal to the 

lengths of specimen mounting regions of the slides 130. A substantial portion 

of a longitudinal length Ls of each microscope slide 130 can contact the 

conductive slide heater 110 to facilitate generally even heat distribution 

throughout the entire mounting regions. In some embodiments, the height H is 

at least about 2.5 inches (63.5 mm), about 2.75 inches (70 mm), or about 2.9 

inches (74.7 mm), as well as ranges encompassing such heights. Upper ends 

139a, 139b, 139c of the slides 130a, 130b, 130c, respectively, can protrude 

upwardly past the slide dryer 100 for conveniently grasping the slides 130.

A longitudinal length L of the conductive slide heater 110 can be 

selected based on the desired number of microscope slides 130 to be 

processed. The length L can be increased or decreased to increase or 

decrease the number of microscope slides that can be processed, spacing 

between the microscope slides, or the like. The illustrated embodiment of 

Figure 3 has three spaced apart microscope slides 130. In some embodiments, 

the length L is at least 6 inches (152 mm) to allow at least three microscope 

slides 130 to be concurrently processed. Other dimensions are also possible.

The conductive slide heater 110 can be a plate having a generally 

rectangular shape, as viewed from the side (see Figure 3). The thermal 

properties of the conductive slide heater 110 may be selected based on desired 

processing criteria, such as the desired processing temperature, temperature
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distribution, rates of heating/cooling, and the like. For example, an engagement 

face 160 of the slide heater 110 can have a relatively low thermal mass and a 

high thermal conductivity for rapidly transferring heat across the entire face 160. 

The engagement face 160 can have a substantially uniform heat distribution to 

ensure that all or most of the slides 130 are maintained at substantially the 

same temperature.

The conductive slide heater 110 can be made, in whole or in part, 

of one or more thermally conductive materials, for example, metals such as 

copper, steel, aluminum, iron, combinations thereof, or the like. In some 

embodiments, the engagement face 160 is made mostly of steel (e.g., stainless 

steel) and is highly resistant to wear and corrosion. In other embodiments, the 

engagement face 160 is made mostly of copper for rapidly transferring heat 

between internal heating elements and the slides 130. Advantageously, the 

number of internal heating elements, such as resistive heaters of the heater 

110, can be reduced because of this rapid heat transfer. The conductive slide 

heater 110 can have a multi-layer construction to enhance wear characteristics 

and thermal performance. For example, the engagement face 160 can be a 

thin sheet of steel, and an inner layer of copper in the heater 110 can help 

distribute and deliver heat to the face 160. In other embodiments, the 

conductive slide heater 110 has a monolayer construction.

The engagement face 160 can be substantially flat to increase the 

areas of contact between the slides 130 and the face 160. The engagement 

face 160 can be a highly polished face that is extremely flat for contacting most 

or substantially all of overlying portions of the slides 130. In some 

embodiments, the engagement face 160 is configured to minimize, limit, or 

substantially prevent relative movement of the microscope slides 130. For 

example, anti-migration features (e.g., protrusions, protuberances, grooves, 

partitions, texturing, and the like) can be incorporated into the face 160.

The main body 118 of Figures 1 -3 has a base 170 for resting on 

the surface 140. The main body 118 protects internal components, even when 

the slide dryer 100 is used in harsh environments, including, without limitation,
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corrosive environments often found in labs, or other testing sites. The slide 

support 120 is integrally formed with the main body 118. In the illustrated 

embodiment, the upper surface 136 extends generally perpendicularly with 

respect to the engagement face 160. When the lower ends of the microscope 

slides 130 rest upon the upper surface 136, the back surfaces 141 of the slides 

130 (see Figure 2) lie flat against the engagement face 160.

Figure 4 shows the controller 114, a power source 200, a line 202 

that delivers electrical power to the conductive slide heater 110, and a sensor 

212 for evaluating operation of the slide heater 110. A line 220

communicatively couples the controller 114 to the sensor 212. The illustrated 

conductive slide heater 110 includes an outer portion 210 and a thermo-electric 

element 204. The term “thermo-electric element” is a broad term that includes, 

without limitation, one or more electric devices capable of generating heat 

and/or absorbing heat.

Substantially all or most of the engagement face 160 can have a 

substantially uniform temperature when the element 204 is activated. For 

example, substantially all or most of the engagement face 160 can be within a 

temperature range of about 10 degrees Celsius. In certain embodiments, the 

engagement face 160 is maintained at generally the same temperature. For 

example, the average temperature of the engagement face 160 can be in a 

range of about 5 degrees Celsius. In other embodiments, different portions of 

the engagement face 160 can be maintained at different temperatures to 

accommodate drying of slides holding different types of tissues and for tissues 

embedded with different embedding materials.

In some embodiments, including the illustrated embodiment of 

Figure 4, the outer portion 210 is a hollow plate, and the thermo-electric 

element 204 is a heating element adapted to convert electrical energy to 

thermal energy. When the heating element 204 generates heat, heat is 

transferred through the portion 210 and is absorbed by the microscope slide 

130. Heat is ultimately transferred from the slide 130 to the specimens 132.
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The amount of electrical energy delivered to the element 204 can be increased 

or decreased to increase or decrease the temperature of the specimens 132.

The heating element 204 can be a resistive heating element. A 

wide range of different types of resistive heating elements (e.g., plate resistive 

heaters, coil resistive heaters, strip heaters, or the like) can be selected based 

on the desired operating parameters. Other types of thermal elements, such as 

cooling elements, heating/cooling elements, or the like, can be utilized. As 

used herein, the term “cooling element” is a broad term that includes, without 

limitation, one or more elements capable of actively absorbing heat so as to 

effectively cool at least a portion of the conductive slide heater 110. For 

example, a cooling element can be a cooling tube or channel through which a 

chilled fluid flows. In some embodiments, the conductive slide heater 110 

includes heating elements for producing heat during a heating period and 

cooling elements for absorbing heat during a cooling period.

In some embodiments, the element 204 is a heating/cooling 

element, such as a Peltier device. Peltier devices may be solid state 

components which become hot on one side and cool on an opposing side, 

depending on a direction of current passed therethrough. By simply selecting 

the direction of current, the Peltier device 204 can be employed to heat the 

engagement face 160 for a desired length of time. By switching the direction of 

the current, the device 204 cools the engagement face 160. In other 

embodiments, the heating/cooling element 204 can be in the form of channels 

through which a working fluid flows. Heated fluid can be passed through the 

channels for a heating period, and a chilled fluid can be passed through the 

channels for a cooling period. The position, number, and type of 

heating/cooling elements 204 can be selected based on the desired 

temperature profile of the conductive slide heater 210.

The thermal properties of the portion 210 can be selected to 

achieve a desired temperature distribution along a wall 211 of the engagement 

face 160. For example, the portion 210 can be made, in whole or in part, of a 

highly conductive material, such as copper, or other suitable material with
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sufficient thermal conductivity to reduce or limit any significant local 

temperature non-uniformities associated with discrete heating elements 204. 

Because heat is lost to the surrounding air (e.g., air at room temperature), the 

elements 204 can continually produce a constant flux. The interior portions of 

the slide heater 110 may be hotter than the periphery of the heater 110 

because heat is dissipated faster from the periphery of the slide heater 110 due 

to its exposed edges. In some embodiments, an array of closely spaced 

heating elements 204 is used to maintain a generally uniform temperature 

across the surface 160. Other configurations are also possible.

The sensor 212 is a temperature sensor that detects the 

temperature of the heater 110 and sends one or more signals indicative of that 

temperature. The sensor 212 can be mounted on a back surface 217 of the 

conductive slide heater 110, embedded in the heater 110, mounted on or 

embedded in the engagement face 160, or positioned at any other suitable 

location for measuring the temperatures of any portion of the slide heater 110 

and/or the microscope slides 130. The sensor 212 can include, without 

limitation, one or more thermal couples, thermometers (e.g., an IR 

thermometer) pyrometers, resistance temperature detectors (RTDs), 

thermistors, or the like.

Figure 5 is a flow diagram of one method of preparing and 

analyzing a specimen. Generally, a specimen can be placed on a microscope 

slide using a thin tissue section transfer fluid such as water. The specimen

carrying microscope slide is loaded into the slide dryer and dried such that the 

specimen is adhered to the microscope slide. The slide dryer 100 rapidly dries 

the slide while minimizing, limiting, or substantially eliminating unwanted 

migration of the specimen relative to the microscope slide. The specimen can 

remain at the same general position relative to the slide during the drying 

process. If a plurality of specimens is mounted on the slide, the spacing 

between the specimens can be maintained throughout the drying process. This 

may reduce or eliminate a physician’s concern about tissue specimens falling 

off of the microscope slide. The specimen-carrying slide can then be
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conveniently transported and analyzed using a wide range of different 

examination techniques and equipment. This process is discussed in detail 

below.

A biological sample, such as a sample of tissue, is processed to 

preserve its characteristics, such as the tissue structure, the cell structure, and 

the like. The tissue can be any collection of cells mountable on a microscope 

slide including, without limitation, a section of an organ, tumor section, bodily 

fluid, smear, frozen section, cytology prep, or cell lines. For example, the tissue 

sample can be a sample obtained using an incisional biopsy, a core biopsy, an 

excisional biopsy, a needle aspiration biopsy, a core needle biopsy, a 

stereotactic biopsy, an open biopsy, a surgical biopsy, or the like.

At 250, a fixative is used to fix and preserve the sample. Fixatives 

can fix and preserve cellular structure, inhibit or substantially stop enzymatic 

action that may result in the purification or autolysis of the tissue, or the like.

The fixation process can increase the rigidity of the tissue, thereby making it 

more convenient to section, as detailed below. Formaldehyde, ethanol, 

acetone, paraformaldehyde, or other types of fixatives can be used. The type 

and number of fixatives can be selected based on the desired processes to be 

performed, such as staining, cytological staining, immunohistochemistry, or in- 

situ hybridization. After fixing the tissue sample, the tissue sample can be 

stored for a desired length of time.

At 260, the sample is embedded in a material that has mechanical 

properties that may facilitate sectioning. Materials for embedding include, but 

are not limited to, paraffin, resin (e.g., plastic resins), polymers, agarose, 

nitrocellulose, gelatin, mixtures thereof, or the like. In some embodiments, the 

embedding material comprises mostly or entirely of paraffin. Paraffin is a white 

or generally colorless water insoluble solid substance that is resistant to many 

reagents. For example, paraffin can be a mixture of hydrocarbons chiefly of the 

alkaline series obtained from petroleum. A wide range of different mixtures of 

similar hydrocarbons can be used to make paraffin, and these mixtures can be 

solid, semi-solid, and/or oily. In some embodiments, the paraffin is a wax.
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A wide range of different conventional impregnating processes 

can be used to at least partially embed material in the tissue sample. The 

tissue samples can be mixed or combined with material that can permeate the 

tissue sample so as to impart properties that facilitate a cutting process. In this 

manner, the tissue samples are embedded. If the tissue sample is to be 

sectioned with a microtome or similar device, the tissue sample can be 

embedded in paraffin or other suitable material, such as a plastic resin. If the 

embedding material is paraffin, the paraffin can be heated and melted. The hot 

liquid paraffin at least partially impregnates the biological sample and is 

subsequently solidified.

At 270, the specimen is cut into mountable sections, placed on a 

microscope slide, and then dried. A microtome can cut the specimen into thin 

sections, for example, slices on the order of about 5 microns to about 6 microns 

thick. Each section can include a portion of the tissue sample and some of the 

embedding material.

Different techniques can be used to transfer the tissue specimens 

onto the microscope slide at 280. In some embodiments, the cut sections are 

floated on water to spread or flatten the sections. If the sections are pieces of 

paraffin embedded tissue, the sections can be floated on a warm bath to keep 

the sections in generally flat configurations, thereby reducing or preventing 

folding, creasing, or bending. A microscope slide is inserted into the warm 

bath. A front surface of the slide is used to pick up the tissue specimens. To 

examine multiple tissue samples (e.g., a set of tissue samples, each taken at a 

different location of a subject) using a single slide, a plurality of the tissue 

samples may be sequentially floated onto the slide. These wet slides are then 

dried using the slide dryer 100.

Figure 6 shows a specimen 286 positioned on a droplet of transfer 

fluid 282. The droplet of transfer fluid 282 can be water or other suitable fluid 

(including aqueous mediums) that may or may not contain any additives (e.g., 

wetting agents, reagents, dyes, etc.). If water is employed, the water may be 

de-ionized water, double-distilled de-ionized water, purified water, or the like.
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The droplet of transfer fluid 282 can be formed as the slide 130 is pulled out of 

the bath as described above. Alternatively, the droplet 282 can be deposited by 

directly dropping the transfer fluid onto the front surface 284 and thereafter 

placing the specimen on top of the droplet. A droplet placed directly onto 

surface 284 then functions to allow positioning of the specimen on the front 

surface 284. The contact angle between the transfer fluid 282 and the slide 

130 is relatively small so that the specimen 286 is kept at the same general 

location, even if the slide 130 is moved between, for example, workstations or 

different equipment.

The surface tension of the transfer fluid 282 helps maintain a 

generally flat configuration of the specimen 286 to limit, reduce, or substantially 

prevent unwanted irregularities of the specimen 286, such as folding, creasing, 

protruding, buckling, or the like. Because the fluid 282 is trapped between the 

specimen 286 and the microscope slide 130, the specimen 286 is kept away 

from the front surface 284.

The microscope slide 130 is held in a substantially vertical 

orientation to promote draining of the fluid 282 to reduce drying times. The 

illustrated slide 130 is at an angle of inclination a defined by a generally 

horizontal imaginary plane 291 (e.g., an imaginary plane generally parallel to 

the support surface 140 of Figures 2 and 3) and the engagement face 160. 

Because the slide 130 lays flat against the conductive slide heater 110, the 

slide 130 is held at the same general angle of inclination. The illustrated 

conductive slide heater 110 extends generally along an imaginary plane 283 

that defines an angle β with the imaginary horizontal plane 291 that is greater 

than about 70 degrees, 80 degrees, 85 degrees, or 90 degrees. A longitudinal 

axis 295 of the slide 130 is generally parallel to the imaginary plane 283. The 

angle β can be equal to or greater than about 80 degrees to keep the 

microscope slide 130 at an angle of inclination a of about 80 degrees. Other 

angles are also possible, if needed or desired.

The engagement surface 160 is maintained at or above a melt 

point of the embedding material of the specimen 286 in order to conductively
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heat the specimen 286. If the embedding material is paraffin with a melt point 

between about 50 degrees Celsius and 57 degrees Celsius, the surface 160 is 

kept at or above a temperature of about 50 degrees Celsius. Arrows 277 

represent heat being transferred from the heater 110 to the specimen 286. 

When the embedding material melts, the melted material may float along the 

upper surface of the transfer fluid 282 and become deposited on the front 

surface 284. If the embedding material is more hydrophobic than the 

microscope slide 130, the contact angle at which the transfer fluid 282 

interfaces with the surface 284 may increase, thereby causing the fluid 282 to 

form an unstable droplet susceptible to migration along the surface 284. The 

tilted slide 130 promotes accumulation of the transfer fluid 282 proximate a 

lower portion 287 of the specimen 286. The fluid 282 collects at a gap 285 

between the specimen 286 and the microscope slide 130 such that the fluid 282 

eventually drains down the front surface 284.

Figure 6 also shows a position 296 (shown in phantom line) of the 

fluid 282 after the contact angle has increased assuming the microscope 130 

was in a horizontal orientation instead of the vertical orientation. Because the 

illustrated microscope slide 130 is at an upright orientation, the fluid 282 tends 

to accumulate at the gap 285 due to gravity, as shown in Figure 7. An upper 

portion 293 of the specimen 286 can physically contact the heated surface 284 

to limit, minimize, or substantially prevent migration of the specimen 286. The 

upper portion 293, for example, may stick to the surface 284.

After a sufficient amount of fluid 282 has accumulated, it has a 

tendency to drain downwardly away from the specimen 286, as indicated by the 

arrow 297. The fluid 282 flows downwardly away from the specimen 286 and 

travels down the surface 284. In this manner, at least a portion or substantially 

all of the fluid 282 trapped between the specimen 286 and the surface 284 is 

removed. The specimen 286 thus overlies and is in direct physical contact with 

the surface 284. The fluid 282 can eventually run down the entire surface 284 

to the bottom end of the slide 130.
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The illustrated angle of inclination of Figure 7 is greater than 

about 70 degrees such that the beaded transfer fluid 282 drains after a 

sufficient amount of the embedding material is melted so as to appreciably 

increase the contact angle between the fluid 282 and the surface 284. In some 

embodiments, the angle of inclination is greater than about 75 degrees. Such 

embodiments are especially well suited to cause draining of residual transfer 

fluid (e.g., water) away from relatively small specimens, such as specimens 

containing tissue samples obtained using core needle biopsies. Residual 

transfer fluid can be drawn away at different speeds from different types and 

sizes of specimens, including relatively large specimens or small specimens. In 

some embodiments, the angle of inclination is greater than about 75 degrees to 

promote the rapid accumulation of transfer fluid 282 as the specimen 286 is 

heated. Once the embedding material is heated to its melt point, the transfer 

fluid 282 rapidly beads up and is drained therefrom.

Figure 8 shows the specimen-carrying slide 130 after completion 

of a drying period. The engagement face 160 can be maintained at a 

temperature equal to or greater than about 50 degrees Celsius and the ambient 

air can be less than 30 degrees Celsius (e.g., a temperature of about 21 

degrees Celsius). The slide 130 is placed against the heater 110. The 

engagement face 160 heats the slide 130 such that the specimen 286 is 

adhered to the surface 284 in a relatively short period of time, for example, less 

than or equal to about 5 minutes, 1 minute, 45 seconds, 30 seconds, 20 

seconds, or ranges encompassing such periods of time. Most of the transfer 

fluid 282 is drained away from the specimen 286 to avoid drying times 

associated with evaporating the entire droplet. The length of the drying period 

can depend on the amount of transfer fluid, the characteristics of the tissue of 

the specimen 286, characteristics of the embedding material, or the like.

The engagement face 160 of Figure 7 can be maintained at or 

above a temperature of about 50 degrees Celsius, 55 degrees Celsius, or 65 

degrees Celsius, as well as within ranges encompassing such temperatures 

(e.g., a range of about 50 degrees Celsius to about 65 degrees Celsius). Such
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temperatures are especially well suited to melt paraffin or other materials with a 

relatively low melt point. In some embodiments, the specimen 286 is adhered 

to the surface 284 in less than about 1 minute. For example, the specimen 286 

can be adhered in about 10 seconds to about 1 minute. In some embodiments, 

the engagement face 160 is maintained at a temperature of about 65 degrees 

Celsius or above. In certain embodiments, the engagement face 160 can be at 

a temperature that is less than, greater than, or equal to about 65 degrees 

Celsius, 70 degrees Celsius, 80 degrees Celsius, or ranges of such 

temperatures. An infrared thermometer is used to measure the temperature of 

the engagement face 160 to maintain accuracy. The temperature of the 

engagement face 160 can be increased or decreased using feedback from the 

thermometer to decrease or increase drying times.

The engagement face 160 can be maintained at a somewhat 

constant temperature during the heating period for consistent drying. The slide 

heater 110 is thus capable of drying slides without appreciable temperature 

changes. By way of example, the engagement face 160 can be maintained at a 

generally constant temperature at or above a melt point of embedding material 

to ensure short drying times. In some embodiments, the temperature of the 

engagement face 160 is kept within an operating temperature range that is 

above the melt point. The operating temperature range can be 50 degrees 

Celsius to 60 degrees Celsius, 55 degrees Celsius to 65 degrees Celsius, or 60 

degrees Celsius to 70 degrees Celsius. Other ranges are also possible.

The engagement face 160 can be pre-heated to immediately 

transfer heat to the slide 130 upon contact. Pre-heating can be used to avoid 

ramp-up times associated with cyclic heating processes. Slides can be 

repeatedly loaded onto the slide dryer 100 without waiting for the engagement 

face 160 to reach a certain temperature. Of course, the temperature of the 

engagement face 160 may decrease slightly as the slide 130 absorbs heat. 

These effects can be minimized or avoided by continuously generating heat 

with the slide heater 110.
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In other embodiments, the engagement face 160 can be heated 

after the slide 130 placed against the face 160. To reduce energy 

consumption, the engagement face 160 can be maintained at a low 

temperature, for example, at about room temperature or at a temperature 

between room temperature and a desired temperature for drying. In some 

embodiments, the low temperature is a standby temperature. For example, the 

engagement face 160 can be kept at a standby temperature in a range of about 

25 degrees Celsius to about 50 degrees Celsius. The temperature of the 

engagement face 160 is increased to at least about 50 degrees Celsius during 

or after loading of the slides 130. After drying, the engagement surface 160 

returns to the standby temperature. A wide range of different types of heating 

cycles can be employed to reduce or limit the amount of energy used to during 

drying processes.

After drying, the slide 130 is removed from the slide dryer 100. To 

increase the rate of cooling of the specimen 286 and therefore decrease 

processing time, the conductive slide heater 110 can also include cooling 

elements (e.g., Peltier elements) used to rapidly absorb heat from the dried 

specimen-bearing slide 130. Once the specimen-bearing slide 130 is 

sufficiently cooled, it can be removed from the slide dryer 100.

At step 289, the specimen 286 is stained for examination. The 

specimen can also be baked, de-waxed, de-paraffinized, or the like. In some 

embodiments, a stain is applied to the specimen 286 after performing a de- 

parafinizing process. The microscope slide is then cover slipped for 

subsequent optical examination.

At step 290, the specimen 286 can be examined using optical 

equipment (e.g., a microscope), optical instruments, or the like. Different types 

of examination processes can be used to perform a wide range of different 

tissue analyses used to obtain information about pathology, tissue composition, 

and the tissue architecture. This information can be used by a physician to 

diagnose different types of illnesses and to perform various medical research.
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Referring to Figure 9, a slide dryer 300 includes a conductive slide 

heater 310, a base 312, and a cover 314. The base 312 includes a controller 

320 for controlling operation of the conductive slide heater 310. The cover 314 

can enclose and surround the conductive slide heater 310 to prevent unwanted 

contaminates from landing on the specimen-carrying microscope slides. The 

base 312 includes a collector 337 surrounding the slide conductive heater 310. 

The collector 337 can collect residual transfer fluid or other materials that are 

removed from the slides.

The illustrated conductive slide heater 310 includes a plurality of 

heat generating support elements 330a-h (collectively 330) spaced apart from 

one another. The support elements 330 can be independently operated or 

operated together and are oriented at the same or different inclines. The 

illustrated elements 330 are generally parallel to one another and spaced to 

allow at least one generally vertically oriented microscope slide to be inserted 

between a pair of adjacent elements 330. Each of the support elements 330 

can include one or more energizable thermal devices (e.g., electro-thermal 

elements). In other embodiments, a back plate 441 extending between the 

support elements 330 has thermal devices (e.g., internal thermal devices) 

capable of generating heat that is conducted through the support elements 330.

In operation, microscope slides can lean against respective 

support elements 330. The cover 314 can be moved over the slide heater 310 

as indicated by the arrows 339. The conductive slide heater 310 can dry an 

entire row of vertically oriented specimen-bearing microscope slides. After the 

microscope slides are processed, the cover 314 is removed to access and 

remove the microscope slides.

Figure 10 shows a heater assembly 360 that includes a frame 361 

and a plurality of conductive slide heaters 362, 364 coupled to the frame 361. 

The conductive slide heaters 362, 364 can be generally similar to the slide 

conductive heater 310 of Figure 9. The heater assembly 360 can be 

incorporated into different types of slide processing systems, such as an
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automated slide processing systems or stand alone slide dryers, and may 

include a controller, power sources, or the like.

Figure 11 shows an apparatus 400 that includes a drying station 

402 and a plurality of processing stations 404, 406, 408. A controller 410 

controls operation of the drying station 402 and one or more of the processing 

stations 404, 406, 408. The illustrated controller 410 is communicatively 

coupled to and commands each of the stations 402, 404, 406, 408. Microscope 

slides can be automatically processed (e.g., via a process that is substantially 

free of human intervention) using the apparatus 400. For example, the 

controller 410 can control the amount of heat produced by a slide dryer 401 at 

the station 402 (Figure 13),rate of drying, length of time of the drying period, or 

other processing parameters, preferably while keeping thermal damage to the 

tissue sample at or below a desired level.

As used herein, the term “processing station” includes, without 

limitation, a baking station, a material removal station (e.g., a de-waxing station, 

a de-paraffinizing station, or the like), staining station, cover-slipping station, or 

the like. For example, the processing stations 404, 406, 408 can be a de- 

paraffinizing station, staining station, and cover-slipping station, respectively.

A transport device 418 transports specimen-bearing microscope 

slides between the drying station 402 and the other stations 404, 406, 408. The 

transport device 418 can include, without limitation, one or more elevators, slide 

handlers, slide trays, slide holders, or the like. Slide handlers can include, but 

are not limited to, slide manipulators, X-Y-Z transport systems, robotic systems, 

or other automated systems capable of receiving and transporting slides. A 

robotic system can include, without limitation, one or more pick and place 

robots, robotic arms, or the like.

Referring to Figures 11-13, the drying station 402 includes the 

slide dryer 401 and a slide handler 420, illustrated as a robotic slide handler. 

The slide dryer 401 generates heat for conductively heating the specimen

carrying microscope slides. The robotic slide handler 420 includes an arm 421 

and an end effector 423 capable of picking up and carrying slides between the
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conductive slide heater 401 and a slide transporter 424, illustrated

schematically in Figure 13. The slide dryer 401 can be generally similar to the 

slide dryer 100 of Figures 1-3 or the slide dryer 300 of Figure 10. Various types 

of other automated slide processing systems can also have the slide dryers and 

other features disclosed herein. For example, U.S. Application No. 10/414,804 

(U.S. Publication No. 2004/0002163) discloses various types of slide 

transporters, processing stations, and the like that can be used with or 

incorporated into the embodiments and features disclosed herein.

Wet microscope slides carrying freshly cut tissue specimens can 

be processed using the apparatus 400. An access door 430 can be opened, 

and a user can load specimen-bearing slides into the transport device 418. The 

transport device 418 can load the slides into the dryer station 402. After drying 

the specimen-bearing slides, the slides are sequentially delivered to the 

stations 404, 406, 408. The transport device 418 of Figure 13 includes an 

elevator system 430 and a movable platform 434, shown carrying the slide 

transporter 424. The elevator system 430 moves the transporter 424 up and 

down a rail 440.

In some methods of using the apparatus 400, specimen-carrying 

microscope slides are loaded onto a slide tray, which is placed on the platform 

434. The slide handler 420 loads the specimen-carrying microscope slides into 

the slide dryer 401. The slide dryer 401 dries the specimen-carrying 

microscope slides. After the specimen-carrying microscope slides are dried a 

sufficient amount, the slide handler 420 transports the slides back to the 

transporter 424.

The transporter 242 is vertically lowered and positioned adjacent 

to the processing station 404 for de-paraffinizing. The station 404 is capable of 

removing at least a portion of the embedding material of the specimen. The de- 

paraffinizing station 404 can be a bath-type, de-paraffinizing station or a spray- 

type, de-paraffinizing station. The illustrated de-paraffinizing station 404 

includes a modular compartment 414 and includes one or more wash dispense 

nozzles 416 directed downwardly. De-paraffinizing substances are delivered
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onto the specimens using the nozzles 416. After removing the embedding 

material (e.g., paraffin), the slides can be rinsed with substances, such as de

ionized water, to remove the de-paraffinizing substance and the extra paraffin 

leaving the bare tissue sample adhered to the microscope slide.

Various de-paraffinizing substances may be used at the station 

404. For example, the de-paraffinizing substances can be fluids, for example, 

aqueous-based fluids that promote separation of paraffin and tissue specimens, 

such as those disclosed in U.S. Patent No. 6,855,559, issued February 15,

2005 and U.S. Patent No. 6,544,798, issued April 8, 2003, including de-ionized 

water, citrate buffer (pH 6.0-8.0), tris-HCI buffer (pH 6-10), phosphate buffer 

(pH 6.0-8.0), acidic buffers or solutions (pH 1-6.9), basic buffers or solutions 

(pH 7.1-14), or the like. The substance may also contain one or more ionic or 

non-ionic surfactants. The de-paraffinizing substances can be heated. For 

example, the substances (e.g., fluids) may be heated to a temperature greater 

than the melting point of the embedding material, e.g., between 60-70 degrees 

Celsius. U.S. Patent No. 7,303,725, issued December 4, 2007, discloses 

various components (e.g., probes, filters, sprayers, etc.) for use with de- 

paraffinizing substances.

In some embodiments, the station 404 also includes one or more 

heating elements for baking the embedding material. The slides can be heated 

to soften the embedding material to facilitate material removal.

After the station 404 has processed the specimen-carrying slides, 

the transport system 424 delivers the specimen-carrying slides to the station 

406 for staining. A desired stain is applied to the tissue samples. The stain can 

be a biological or chemical substance which, when applied to targeted 

molecules in tissue, renders the tissue detectable under an instrument. Stains 

include, without limitation, detectable nucleic acid probes, antibodies, 

hematoxylin, eosin, and dyes (e.g., iodine, methylene blue, Wright’s stain, etc.).

After the specimens are stained, the specimen-bearing slides are 

transported to the cover-slipping station 408. In other embodiments, the station 

408 is a drying station. The station 408 dries the stained slides and the slides
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are ready for cover slipping, in some embodiments, the drying station 408 

conductively heats the stained specimens using a slide dryer, such ps those 

discussed in connection with Figures 1-10. In other embodiments, the drying 

station 408 is in the form of a convection oven or microwave oven,

5 The apparatus 400 can also include other types of processing

stations. The number, configurations, and types of processing stations can be 

selected based on the types of processing to be performed. For example, U.S.

Patent No. 7,396,508 discloses apparatuses for staining and treating tissues.

U.S, Patent No. 7,398,508 is incorporated herein by reference in its entirety. In

10 some embodiments, the processing station 406 includes a carouse! type 

system, such as the carousel system disclosed in U.S. Patent No. 7,396,508.

The various embodiments described above can be combined to 

provide further embodiments. All of the U.S. patents, U.S. patent application 

publications, U.S. patent applications, foreign patents, foreign patent

15 applications and non-patent publications referred to in this specification and/or 

listed in the Application Data Sheet are incorporated herein by reference, in 

their entirety. Aspects of the embodiments can be modified, if necessary to 

employ concepts of the various patents, applications and publications to 

provide yet further embodiments.

20 These and other changes can be made to the embodiments in

light of the above-detailed description. In general, in the following claims, the 

terms used should not be construed to limit the claims to the specific 

embodiments disclosed in the specification and the claims, but should be 

construed to include all possible embodiments along with the full scope of

25 equivalents to which such claims are entitled. Accordingly, the claims are not 

limited by the disclosure.

Throughout this specification and the claims, unless the context requires 
otherwise, the word “comprise" and its variations, such as “comprises” and “comprising; 
will be understood to imply the inclusion of a stated integer or step or group of integers 
or steps but not the exclusion of any other integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be taken 
as, an acknowledgement or any form of suggestion that such art forms part of the 
common general knowledge in Australia, nor that such art would have been understood, 
ascertained or regarded as relevant by the skilled person in Australia.
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4 CLAIMS

What is claimed is:

1. An apparatus for processing a microscope slide carrying a 

specimen, the specimen including a biological sample and an embedding 

material, the apparatus comprising:

a slide dryer configured to hold a microscope slide in a substantially 

vertical orientation, the slide dryer including a controller and a conductive slide 

heater communicatively coupled to the controller, the conductive slide heater 

adapted to generate a sufficient amount of heat in response to a signal from the 

controller so as to conductively heat the specimen on the microscope slide to a 

melt point of the embedding material;

a processing station adapted to modify the specimen carried by the 

microscope slide after the slide dryer has heated the specimen;

a transport device positioned to transport a slide transporter onto 

which microscopes slides are loaded between the slide dryer and the processing 

station; and

a slide handler adapted to pick up and carry the microscope slides 

between the slide heater and the slide transporter,

wherein the conductive slide heater includes an engagement 

surface that slopes upwardly at an angle of inclination greater than about 75 

degrees, and

wherein the slide handler is adapted to place a microscope slide 

picked up from the slide transporter against the engagement surface.

2. The apparatus of claim 1, wherein the slide dryer is adapted 

to hold the microscope slide in the substantially vertical orientation to promote 

accumulation of fluid proximate a gap between a periphery of the specimen and 

the microscope slide.
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4 3. The apparatus of claim 1, wherein the conductive slide 

heater includes an engagement surface that is at a temperature greater than 

about 50 degrees Celsius when the conductive slide heater generates heat.

4. The apparatus of claim 1, wherein the conductive slide 

heater includes a selectively heatable plate dimensioned to support a plurality of 

substantially vertically orientated microscopes slides that are spaced apart from 

one another.

5. The apparatus of claim 1, wherein the conductive slide 

heater includes a plurality of heat generating support elements, the support 

elements spaced apart from one another to allow at least one microscope slide to 

be positioned between a respective pair of adjacent support elements.

6. The apparatus of claim 1, wherein the conductive slide 

heater includes at least one resistive heating element.

7. The apparatus of claim 1, wherein the processing station is a 

de-paraffinizing station configured to deliver at least one de-paraffinizing fluid 

towards the specimen.

8. The apparatus of claim 1, wherein the controller is 

communicatively coupled to at least one of the processing station and the 

transport device.

9. The apparatus of claim 1, wherein the conductive slide 

heater extends along an imaginary plane that defines an angle with an imaginary 

horizontal plane, the angle is greater than about 75 degrees.
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4 10. A method for processing a specimen on a microscope slide, 

the method comprising:

positioning a specimen on a microscope slide such that a fluid is 

between the specimen and the microscope slide;

holding the microscope slide in a substantially vertical orientation to 

urge the fluid from between the specimen and the microscope slide; and

conductively heating the microscope slide in the substantially 

vertical orientation using a conductive slide heater that physically engages the 

microscope slide;

further comprising adhering the specimen to the microscope slide 

by conductively heating the specimen while draining the fluid from between the 

specimen and the slide, and

wherein the microscope slide in the substantially vertical orientation 

has a front face that defines an angle of elevation that is greater than about 75 

degrees.

11. The method of claim 10, wherein positioning the specimen 

on the microscope slide includes floating the specimen on the fluid, the specimen 

includes paraffin and a biological sample.

12. The method of claim 10, further comprising adhering the 

specimen to the microscope slide by melting paraffin of the specimen using the 

heat generated by the conductive slide heater.

13. The method of claim 10, further comprising adhering the 

specimen to the microscope slide in less than about 1 minute.

14. The method of claim 10, further comprising maintaining a 

temperature of a slide heater engagement face contacting the slide at or above 

about 60 degrees Celsius.
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4 15. The method of claim 10, wherein conductively heating the 

microscope slide includes heating an embedding material of the specimen to a 

temperature greater than 50 degrees Celsius.

16. The method of claim 10, wherein conductively heating the 

microscope slide includes maintaining a surface of the conductive slide heater at 

or above a melt point of an embedding material of the specimen.
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