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BLOCK ALIGNMENT FOR MICROTOMES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application 1s a divisional application of
U.S. patent application Ser. No. 12/153,110, filed May 14,

2008, entitled “BLOCK ALIGNMENT FOR MICRO-

TOMES,” the disclosure of which is incorporated herein by
reference.

[0002] This invention was made with Government support
under contract NO1-CO-12400 awarded by the National Can-

cer Institute. The Government may have certain rights 1n the
invention.

BACKGROUND OF THE INVENTION

[0003] 1. Field of the Invention

[0004] The invention relates generally to systems and
methods for aligning or realigning a block specimen 1n a
microtome.

[0005] 2. Background

[0006] Scientists and medical professionals often analyze
tissue from humans, animals, or other biological specimens in
a microscopic examination to diagnose various diseases and
conditions. One method of preparing these specimens for
histological examination 1s through the use of a rotary (also
known as a table microtome) or cryostat microtome. Micro-
tomes are mechanical devices used to consistently create thin
sections, typically between 5 and 10 um, of biological speci-
mens. When cutting on a rotary microtome, harvested speci-
mens reside 1 blocks of paratfin, whereas in cryostat micro-
tomes, specimens are embedded 1n optimal cutting
temperature (OCT) frozen media. In contrast to the rotary
microtome, the cryostat microtome has a microtome unit
mounted 1n a cooling enclosure with externally mounted con-
trols. After the specimens are sliced in either type of micro-
tome, the sliced sections can be stained and examined.
[0007] Generally, in operation of a rotary or cryostat micro-
tome, the block having the specimen (referred to herein as a
“block specimen™) 1s secured to a chuck and clamped into the
microtome. By fixing the chuck to the microtome, a user can
align the block specimen along any of three planes (1.e., 1n X-,
Y-, and Z-planes) in juxtaposition to a stationary thin knife (or
blade). Once the block specimen 1s aligned with the knife, the
user conducts a process known as “facing” or “truing” the
block specimen.

[0008] During the truing process, the user operates a hand-
wheel on the microtome to advance the block forward and
vertically across the surface of the knife until complete sec-
tions of the block specimen are consistently sliced and the
specimen 1tself 1s substantially exposed. Each rotation of the
handwheel actuates mechanical gearing within the micro-
tome to icrementally advance the block specimen forward
for cutting the next (serial) section. Once the user obtains a
desired sectioning surface and depth, the user can begin to
slice sections for analysis. However, the conventional truing
process has its limitations.

[0009] Slight misalignments of the block specimen to the
knife or imperfections in the flatness of the block specimen’s
surface 1 juxtaposition to the knife can result in an incom-
plete section unsuitable for subsequent analysis. As slicing,
continues during the truing, incomplete sections or slices may
contain specimen, as opposed to being entirely paratfin, and
may be discarded. Furthermore, because many conventional
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microtomes allow the chuck to be adjusted 1n all three planes,
it can be very challenging for sets of block specimens cut on
a single microtome or for block specimens cut on different
microtomes to have cutting planes that match 1n all three
planes. For example, using a manual, time-consuming pro-
cess, a user can attempt to align a block specimen by adjusting
various angles of the chuck and then slicing a section with the
knife to ascertain whether the block specimen’s surface 1s
substantially aligned with the cutting plane of the kmife. This
trial-and-error process 1s repeated until the user can slice a full
section of the block. Moreover, microtomes are not designed
to record the alignment angles by which a given block speci-
men resides within a chuck, so block specimens returning to
a microtome for further slicing may require the user to con-
duct the time-consuming alignment process. Microtomes are
also not engineered to automatically re-align the chuck to
match the cutting planes of previously sectioned blocks,
thereby requiring manual realignment by a user. As a result,
the user may need to re-true the block each time 1t 1s posi-
tioned for slicing 1n a microtome. Manual realignment of the
block can be very tedious and difficult. And sequential re-
truing of blocks typically results 1n a substantial loss of
sample before a complete section 1s properly sliced. Even
those users who re-embed the entire block specimen or the
specimen 1tself 1n a new block and then attempt to align the
newly formed block specimen would similarly encounter
these challenges.

[0010] Conventional attempts to align a block within a
microtome are insuilicient. For example, Microm’s histo col-
limator attempts to align a block using a laser. In 1ts general
operation, the histo collimator uses a sight, a light source, and
a mirror. The mirror 1s mounted on the surface of the block
and reflects the light back to a crosshair in the sight. When a
light beam from the light source 1s centered on the crosshatr,
the block 1s aligned i1n the horizontal and perpendicular
planes. However, this equipment 1s very expensive and 1s
operable on only Microm’s microtomes. In another example
of conventional equipment, such as those made by Newcomer
Supply, Advanced Innovations, and Market Lab, a microtome
aligner can set the microtome to zero in the X-, Y-, and
Z-planes. IT a plane 1s not set to zero, the block will not be
properly aligned. For example, when using a block that was
previously cut on a different microtome, the block aligned
along a zero X-, Y-, and Z-plane of one microtome may not
correlate to a zero X-, Y-, and Z-plane of another microtome.
Additionally, a zero plane for a chuck holding a block does
not necessarily correlate to a block surface perpendicular to
the knife, so the block may require further alignment. This
equipment 1s also expensive and 1s operable on only certain
microtomes.

[0011] In addition to the disadvantages of the conventional
equipment for aligning blocks in rotary microtomes, none of
this conventional equipment 1s applicable to cryostat micro-
tomes. Indeed, after over 100 years of advances 1n microtome
technology, there still exists a need for accurately and consis-
tently aligning and realigning block specimens in micro-
tomes, as well as an alignment system or method that can be
used on different types of microtomes.

SUMMARY OF THE INVENTION

[0012] Various embodiments described herein attempt to
save time, money, and/or conserve the sample by aligning or
realigning a block 1n any rotary or cryostat microtome,
thereby eliminating or substantially reducing a need for align-
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ing previously cut blocks. Embodiments of the systems and
methods described herein can align tissue samples residing in
a parailin wax or OCT frozen media blocks 1n a substantially
consistent three-dimensional orientation within a histological
microtome or cryostat microtome prior to histological sec-
tioning. As one potential benefit, the embodiments described
herein may allow a user to more expediently and more accu-
rately align and realign blocks in a microtome. As another
potential benefit, the embodiments described herein may pro-
long the sharpness of a microtome knife, which needs to be
periodically replaced or sharpened. These embodiments may
prevent waste of specimens due to less truing. As a result,
because less truing, and likely less training, may be required,
specimens may be sliced more expediently, which can assist
in preserving biological integrity.

[0013] Inoneexemplary embodiment, a device for aligning
a block specimen in a microtome has a knife holder compo-
nent removably attached to a knife holder of the microtome
and a pin alignment component extending vertically from the
knife holder component 1n a direction substantially parallel to
the block specimen. The pin alignment component has a
plurality of front pins extending from a front surface of the pin
alignment component configured to slide 1n response to an
angle of the block specimen and a plurality of rear pins
extending from a rear surface of the pin alignment component
and coupled to the front pins. The rear pins are configured to
indicate the extension of the front pins from the pin alignment
component.

[0014] In another exemplary embodiment, a method for
aligning a block specimen in a microtome has the steps of
attaching a pin alignment component to a microtome,
wherein the pin alignment component comprises a plurality
of pins, moving the block specimen 1n the microtome into a
position to abut at least one of the plurality of pins, and
re-positioming the block specimen 1n the microtome so that
substantially all of the plurality of pins contact the block
specimen at about the same distance from the pin alignment
component.

[0015] Inyetanother exemplary embodiment, a microtome
block specimen alignment component having a pin alignment
component comprising a plurality of pins has a means for
engaging the microtome block specimen, and a means for
measuring the extent that the means for engaging has con-
tacted the microtome block specimen.

[0016] Additional features and advantages of an embodi-
ment will be set forth 1n the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the invention. The objectives and other advan-
tages of the mvention will be realized and attained by the
structure particularly pointed out in the exemplary embodi-
ments 1n the written description and claims hereof as well as
the appended drawings.

[0017] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The preferred embodiments of the present invention
are 1llustrated by way of example and not limited to the
following figures:

[0019] FIG. 1 shows a side view of a microtome with an
alignment component according to an exemplary embodi-
ment;
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[0020] FIG. 2 shows an alignment device according to an
exemplary embodiment;

[0021] FIG. 3 shows a cross-sectional view of a pin align-
ment component according to an exemplary embodiment;
[0022] FIGS. 4a to 4¢ show views of a pin alignment com-
ponent according to an exemplary embodiment;

[0023] FIGS. 54 to 56 show views of a pin alignment com-
ponent according to exemplary embodiments;

[0024] FIGS. 6a and 65 show a cross-sectional view of a
lever operation according to an exemplary embodiment;
[0025] FIGS. 7ato 7d show methods of lever configuration
according exemplary embodiments;

[0026] FIG. 8 shows an alignment device having a brush
according to an exemplary embodiment; and

[0027] FIG. 9 shows an alignment device having a digital
display according to an exemplary embodiment.

DETAILED DESCRIPTION

[0028] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated 1n the accompanying drawings.

[0029] The various embodiments and configurations are
not intended to be limited to any particular type of microtome
or microtome model. In fact, many embodiments described
herein are intended, although not required, to be interchange-
able with various microtomes. In one example, the microtome
can be a rotary microtome, such as the Leica Microsystems
RM2255 rotary microtome, or a cryostat microtome, such as
the Leica Microsystems CM3030S cryostat microtome. The
embodiments can be configured for use 1n a rotary or cryostat
microtome with mimimal vanation, including the use of mate-
rials suitable for room temperature or a cooler environment.
In another example, the microtome can be a slide microtome
or a disk/saw microtome, as well as an automated microtome.
Thus, although the exemplary embodiments 1llustrate a rotary
microtome, it 1s not intended to be limited to that particular
microtome.

[0030] Referring to FIG. 1, a side view of a conventional
rotary microtome 100 having an exemplary alignment device
190 1s shown. In order to secure a block specimen 130, micro-
tome 100 has a block clamp 110 having a block cartridge or
chuck 120 that holds the block specimen, e.g., parailin or
OCT block, 130. A clamp adjustment knob 140 can be used to
secure the chuck 120 and block specimen 130.

[0031] In order to slice the block specimen 130, a knife
holder base 150 has a knife holder 160 and a knife blade 170.
The angle of the knife holder 160 and the knitfe blade 170 can
be adjusted using a clearance angle adjustment 180. Accord-
ing to one embodiment, the alignment device 190 1s posi-
tioned on the knife holder 160, and can be attached using
magnetism, a clamp, screws or bolts, or any other attachment
mechanism known to one of ordinary skill in the art. As
described 1n further detail herein, the alignment device 190
can assist a user in aligning the block specimen 130 at an
optimal angle for slicing. The alignment device 190 accord-
ing to this exemplary embodiment 1s shown 1n more detail 1n
FIG. 2.

[0032] Referring to FIG. 2, an alignment device 290 is
shown. Alignment device can be mtegrated into the micro-
tome or may be an added component, which can be optionally
removable from the microtome. Alignment device 290 has a
knife holder component 210 connected to a pin alignment
component 220 with a hinge 230. It 1s contemplated that the
hinge can couple the knife holder component 210 to the pin




US 2011/0283850 Al

alignment component 220 1n any configuration such that the
pin alignment component 1s rotatable about an axis extending,
through hinge 230 while the knife holder component main-
tains a stationary position on the knife holder. The knife
holder component 210 and the pin alignment component 220
can be a single structure or separate structures. In one
embodiment, the knife holder component 210 1s disposable.

[0033] Basedinpart on the structural properties (e.g., hard-
ness) of the block specimen 130 or a knife profile (e.g., an
angle of the knife’s edge), the clearance angle of the knife
holder component 210 may need to be adjusted to prevent
chatter or compression during slicing. As the knife holder
component 210 rotates, the pin alignment component 220
may no longer retlect an upright orientation that 1s parallel to
the knife’s slicing plane. Accordingly, 1n order to ensure that
the pin alignment component 220 maintains a preferred ori-
entation, the pin alignment component 220 can be adjusted to
match the clearance angle of the microtome. An angle indi-
cator 240, which can identify the angle between the knife
holder component 210 and the pin alignment component 220,
can be used to match the angle between the knife holder
component 210 and the pin alignment component 220 to the
clearance angle on the microtome, shown by the clearance
angle adjustment 180 in FIG. 1.

[0034] Pin alignment component 220 has a plurality of
front pins 250 extending from a front side and a plurality of
rear pins 260 extending from a rear side of the pin alignment
component 220. Although front pins 250 and rear pins 260 are
illustrated as cylindrical members, 1t 1s intended that front
pins and rear pins can embody any shape to accomplish their
intended purposes. Pins 250 can be coupled to pins 260 so that
movement of pins 250 1s reflected by movement of pins 260.
Pins 250 extending from the front side of the pin alignment
component 220 are intended to contact a paraifin block. How-
ever, due to the size of the paraffin block or the positioning
and angle of the paraifin block, 1t 1s understood that not every
pin 250 may contact the paraifin block.

[0035] Pins 260 extending from the rear of pin alignment
component 220 can have indicia such as lines, text (e.g.,
numbers ), color, or other marking to indicate the extension of
a pin from the pin alignment component 220. In a configura-
tion where the indicia are viewed by a human eye, the indicia
have suiliciently large distinctions to discern each indicia. In
one embodiment, the indicia are spaced approximately 0.75
mm to 2.0 mm 1n length along the pins 260. For example, the
indicia can be spaced approximately 1.0 mm apart. In an
alternative embodiment where a magnitying lens 1s used to
view the pins, the indicia can be spaced approximately 0.25
mm to 0.75 mm apart. For example, the indicia can be spaced
approximately 0.5 mm apart. It 1s understood that the indicia
in these embodiments can be larger or smaller and are not
intended to be limited to these exemplary embodiments. In an
embodiment where colors are used as the 1ndicia, the colors
are compliant with Section 508 of the Rehabilitation Act of
1973 and Rehabilitation Act Amendments of 1998 so that
color blind people can distinguish between indicia. In an
exemplary embodiment, pins have alternating colors. In
another exemplary embodiment, each indicia 1s a different
color. In yet another exemplary embodiment, each indicia has
a different pattern. Accordingly, these indicia can allow a user
to determine a preferred sample alignment position and
repeat or change a sample alignment based on previously
predetermined positions. Whether slicing a specimen for the
first ttime or realigning a block specimen that has been
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removed from a microtome, the indicia can provide a guide to
the user as to how to adjust the specimen to obtain a desired
slice. Where one pin may be more extended than another pin
(e.g., one pin may extend 1 mm and another pin may extend
2 mm), a user can appropriately adjust the angle of the speci-
men to the desired plane.

[0036] Pins 250 and pins 260 can be constructed of any
durable material that resists oxidation, such as stainless steel.
It 1s desirable to use a material that can withstand a lot of
movement, 1s highly durable, and does not bend. It may also
be desirable to have a matenal that can withstand high tem-
perature and high pressure, such as those conditions encoun-
tered 1n an autoclave. For use 1n a cryostat, it may be desirable
to use a material that can withstand cold temperatures as well
as changes between a room temperature and cold temperature
environment.

[0037] Inanexemplary operation of alignment device 290,
when aligning the block specimen with the knife to minimize
specimen loss, a user can advance the block forward until it
substantially abuts pins 250. Because the block will likely be
in a plane differing from the desired slicing plane, pins 250
will extend at different lengths to contact the block. As a
result, pins 260 will also extend at different lengths. Indicia
on pins 260 provide the user with an indication of the plane of
the block specimen and how that plane must be adjusted
within the X-, Y-, and Z-planes. The user can calibrate the
chuck holding the block so that the pins 260 reflect that the
block 1s positioned 1n a desired plane.

[0038] In one example, the indicia on the pins 260 can be
graduated by measurement ol extension, such as by incre-
ments of 1 millimeter. As such, at a zero position where the
block 1s not contacting the pins 250, pins 260 reflect a zero
millimeter movement. Every millimeter (e.g., 1 mm, 2 mm, 3
mm . . . n mm), there 1s a marker to indicate the extension of
the pin 260 from the pin alignment component 220. Belfore a
block specimen 1s aligned, one pin may indicate an extension
of 1 mm, while another pin may indicate an extension of 2
mm. The chuck can be adjusted within the X-, Y-, and
Z-planes so that each 1ndicia reflects the same extension. In
other words, the angle of the block can be adjusted so that
every pin indicates a 1 mm extension. When the indicia shows

cach pin extending 1 mm, the surface of the block 1s aligned
with the cutting plane of the knife.

[0039] Although 1t 1s contemplated that a front pin can be
the same component as or directly coupled to a rear pin, it may
be desirable to utilize at least one class 111 lever between the
front pin and the rear pin in order to amplily the front pin’s
movement, such that the movement of the rear pin 1s on a
greater scale. In other words, when the front pin moves only
a few microns, 1t may be desirable to reflect this movement as
a larger movement on the rear pins for the user’s benefit. The
resulting magnification of the front pins movement can allow
a user to adjust the front pins and view slight movements on
a small scale that would be difficult for even a trained tech-
nician using conventional methods. By using additional class
IIT levers, as discussed below, the user can observe even
greater magnification of the front pin’s movement.

[0040] Referringto FIG. 3, in an example of how a front pin
interacts with a rear pin, a cross-sectional view of a pin
alignment component 320 1s shown. A front pin 350 extends
from the front side of pin alignment component 320 and a rear
pin 360 extends from the rear side of pin alignment compo-
nent 320. Pin 350 contacts with a block specimen, which
forces the pin 350 against a lever 330. Lever 330 1s designed
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as a class IlI lever, discussed 1n further detail below. L.ever 330
then applies pressure to pin 360, causing pin 360 to extend
from pin alignment component 320. As described above, pin
360 can have indicia 340 to indicate the extension of the pin
360 from the pin alignment component 320. The indicia 340
may be located on pin 360 between the lever 330 and the edge
of the pin alignment component 330. Pin alignment compo-
nent 320 can be hollowed to provide for movement of lever
330. Lever 330 can be constructed of any durable material and
can resist oxidation, such as stainless steel. It 1s desirable to
use a material that can withstand a lot of movement, 1s highly
durable, and does not bend. It may also be desirable to have a
material that can withstand high temperature and pressure,
such as 1 an autoclave.

[0041] Pins 350,360 may be slidably engaged to lever 330.
Upon a movement of lever 330, which 1s a slight rotational
movement about a fulcrum, a slidable engagement can allow
pins 350, 360 to slide 1n a horizontal direction without sub-
stantial vertical forces. Additionally, the slidable engagement
can allow pin 360 and lever 330 to return to a starting position
when the block 1s no longer exerting pressure on pin 350.

[0042] Referring to FIGS. 4a to 4¢, a perspective view of a
pin alignment component 400 1s shown. Pin alignment com-
ponent 400 has a plurality of front pins 450 arranged on the
front surface and a plurality of rear pins 460 arranged on the
rear surface of the pin alignment component 400. This con-
figuration of the pins 450, 460 1s merely exemplary and 1s not
intended to be the only configuration or arrangement of pins
on a pin alignment component. Additionally, pin alignment
component 400 1s depicted with a plurality of pins, but pin
alignment component 400 can have any number of pins.
Employing the exemplary lever depicted in FIG. 3, pin 450
extending from the front side of pin alignment component
400 would have corresponding pin 460 extending from the
rear at a different position along the surface of the pin align-
ment component 400. It 1s understood that the distance
between these pins 1s dependent upon the length of a lever
(not shown 1n FI1G. 4) that can connect the front and rear pins.
In this exemplary embodiment, by positioning the pins 450 1n
a perpendicular manner on the front of pin alignment com-
ponent 400, the rear of pin alignment component 400 accord-
ingly has pins 460 positioned along the edge. It can be desir-
able to have a pin configuration, including the number of pins,
that can reflect a block angle on different axes such that a
microtome user can accurately and precisely determine and
adjust the alignment of the block specimen. Pin alignment
component 400 can also have a level 430 to adjust the posi-
tioming of the pin alignment component 400 on a microtome.
Level 430 can assist in orienting the pin alignment component
with the clearance angle of the knife on the microtome.

[0043] In an alternative embodiment, referring to FIG. 5a
and a cross-sectional view through line A-A 1n FIG. 556, a pin
alignment component 300 can have a plurality of pins 510
extending from a front surface of the pin alignment compo-
nent to a rear surface of a contact surtace component 520. In
this embodiment, a front surface of the contact surface com-
ponent 520 substantially abuts a sample 1n the microtome. In
this exemplary configuration, pins 310 engage the contact
surface component 520 with a ball-and-socket, but the pins
510 can have any shape, such as a rectangular shape, that
engages the contact surface component 520. Pins 510 can be
constructed of any durable material and can resist oxidation,
such as stainless steel or plastic. It 1s desirable to use a mate-
rial that can withstand a lot of movement and friction, and 1s
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highly durable. It may also be desirable to have a material that
can withstand high temperature and high pressure, such as 1n
an autoclave.

[0044] In order to effectuate a magnified view of the posi-
tioning between pins 510, a lever system can be used such that
pins 330 extending from a rear of pin alignment component
500 reflect a greater movement than experienced by pins 510.
In other words, because pins 510 may have such a small
movement 1n response to a block specimen, as described
above, 1t may be desirable to magnily these movements on
pins 530 so an operator can more easily observe these move-
ments. Pins 510 engage a first lever 540 that engages a con-
necting piece 350 that engages a second lever 560. Second
lever 560 actuates pin 530. A barrier 570 1s positioned
between the first lever 540 and the second lever 560. A spring
580 can be positioned between barrier 570 and lever 560 to

allow the lever 560 to reset to a starting position when a force
on pin 510 1s removed.

[0045] Lever 540 has a fulcrum 543, which 1s positioned
approximately 0.5 mm from the contact point of pin 310 to
contact surface component 520. Connecting piece 550 1is
approximately 10 mm from fulcrum 345 on a first end and
approximately 0.5 mm from a fulcrum 5635 on lever 560.
Connecting piece 350 can pass through an aperture on barrier
570 to allow the connecting piece 350 to slide as pressure 1s
applied to lever 540 as well as to keep connecting piece 550 1n
a proper position. Pin 530 1s positioned approximately 10 mm
from fulcrum 565. It 1s understood that these measurements
are merely exemplary and can be configured 1n a variety of
dimensions. In one embodiment, a notch 1n a component 1s
provided to recerve an end of another component for enabling
the sliding of the components. For example, lever 540 can
have a notch to recerve pin 510.

[0046] As aresult of this exemplary configuration, as con-
tact surface component 520 contacts and substantially abuts a
block specimen, the surface of contact surface component
520 will adjust within the X-, Y-, and Z-planes to retlect the
positioning of the block specimen. Accordingly, each pin 510
will also move to reflect the movement of contact surface
component 520. Pin 530 reflects any movement of pin 510.
The movement of pin 330, however, 1s a scaled magnification
of the movement of pin 5310. Because of the exemplary mul-
tiple class III lever configuration, a slight movement by pin
510, even 1if just a few microns, can be magnified by the
movement of each lever. As a result, pin 530 can magnily
these slight movements so that the user can observe them with
the naked eye. For example, when pin 510 moves 10 um, pin
530 moves 1 mm. And once the movements are observed on
pin 530, the user can adjust and calibrate the positioming of
the chuck such that the pins 530 are 1n substantial alignment
with each other, thereby positioning the block in a plane that
1s 1n an 1deal position relative to the knife. In one example,
when one pin 530 extends 1 mm and another pin 5330 extends
2 mm, the user can adjust the angles of the chuck so that the
block abutting contact surface component 520 causes each
pin 330 to extend the same distance, e.g., 1 mm.

[0047] When working with ribonucleic acid (RINA), 1t 1s

desirable to maintain an environment free of ribonuclease
(RNase), a nuclease that catalyzes the hydrolysis of RNA.
RNases are very common and can be present on hands and/or
as airborne dust particles. As a result, when working with a
sample, such as a tissue containing RNA, 1t may be desirable
to prepare the sample 1n an RNase-1ree environment. In order
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to achieve this type of sterility, 1t may require an RNase-Iree
sample and an RNase-1ree microtome.

[0048] In an alternative embodiment, a film or a wrapping,
preferably disposable, can be situated over a front surface of
a contact surface component. In one exemplary method, the
disposable film can be removably attached to the contact
surface component by electrostatic forces. By using the film
on the contact surface component, the film can act as a barrier
between the contact surface component and a block specimen
for protection or sterility purposes, such as 1in an RNase-1ree
environment.

[0049] In order to amplify the slight movement of a pin, at
least one class III lever can be used, as described herein. Any
number of levers can be used between a front pin and a rear
pin, whereby adding additional levers increases the amplifi-
cation of effects on the front pin. Referring to FIGS. 64 and
65, an exemplary operation of a lever configuration having
two class I11 levers 1s shown. FIG. 6a shows a pin 650 without
any force exerted upon it by a pin alignment component (not
shown). In FIG. 65, using arrows to show the general direc-
tion of movement of each component once a force 1s exerted,
pin 650 causes a lever 640 (having a fulcrum 620) to move,
which causes a connecting piece 610 to move, which causes
a lever 630 (having a fulcrum 670) to move, which causes a
pin 660 to move. As a result of this lever configuration, pin
660 can move a greater and more appreciable distance than
pin 650. For example, 11 pin 650 moves a slight distance, even
on the scale of microns or nanometers (e.g., 10 um), the lever
configuration can amplily the resulting movement of pin 660
to millimeters (e.g., 1 mm), which may be more appreciable
by a human technician.

[0050] Referring to FIGS. 7a to 7¢, an exemplary method
for determining a lever configuration 1s shown. In this exem-
plary lever configuration, there are three components: a ful-
crum, an effort, and a resistance. In the exemplary embodi-
ment shown in FIG. 55, an exemplary fulcrum 1s tulcrum 545,
an exemplary effort 1s pin 510, and an exemplary resistance 1s
connecting piece 550. In this exemplary embodiment, the
fulcrum 1s the same as a pivot point, the point where the
resistance 1s stationarily fixed and allows the resistance to
move about that point. Pressure 1s applied to the effort, which
contacts the resistance near the fulcrum.

[0051] An exemplary method 1s provided to calculate the
point at which the effort should contact the resistance as
measured from the fulcrum. In this example, when the effort
1s moved 5 um, the resistance, which 1s 20000 um from the
tulcrum, 1s to be moved 2000 um. Referring to FIG. 7a, an
angle x 1s to be determined where the desired movement A 1s
2000 and the distance between the resistance and the fulcrum
B 1s 20000. Calculating Tan(x)=A/B, x 1s approximately
5.71059 degrees. Next, the distance between the fulcrum and
the effort b, 1s to be determined. Calculating Tan(x)=a/b,
where X 15 5.71059 and a 1s 5, the distance b 1s about 50 um.
Thus, the effort should contact the resistance at about 50 um
from the fulcrum.

[0052] In a configuration, for example, where 50 um may
be too close to locate the effort in relation to the fulcrum, it
may be desirable to position the effort at 0.5 mm or 500 um
from the fulcrum. Referring to FI1G. 75, an exemplary method
1s shown for determining the distance E of a resistance D from
a Tulcrum to cause a 5 um change 1n an effort that results 1n a
2000 mm change in the resistance. In order to find an angle v,
Tan(y)=d/e, where desired change d 1s 5 and desirable effort
position e 1s 500. So angle v 15 0.57294 degrees. Using angle
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v, length E 1s calculated by Tan(y)=D/E, where D 1s 20000, so
length E 1s approximately 2,000,000 um or 200 cm. As a
result, this length may be too big to {it into the device.

[0053] Because positioning the effort 0.5 mm from the
fulcrum may require too much length for the resistance, two
levers can be used. A fold increase p 1s to be calculated for
cach lever. So a 5 um change 1n the effort causes a 2000 um
change in the resistance, so 5 p°=2000. The fold increase p is
squared because one lever acting on another lever causes an

exponential change, not an additive change. As a result, p 1s
20.

[0054] Assuming the effort can be positioned 500 um from
the fulcrum, a first lever with a 20 fold change in a 5 um effort
would cause a 100 um change 1n the resistance. Calculating
Tan(y)=d/e, where d 1s 5 and ¢ 1s 500, the angle v 15 0.57294
degrees. However, because D 1s 100, then Tan(y)=D/E, where
y 15 0.57294, then E 1s approximately 10,000 um or 1 cm.

[0055] Referring to FIG. ¢, the second lever would move
2000 um, so length D equals length g, because the resistance
from the first lever has become the effort of the second lever.
Calculating Tan(z)=g/h, where length g 1s 100 and length h 1s
500, z equals 11.30993 degrees. The length H should corre-
spond to the length E of the first lever. Calculating Tan(z)=G/
H, where z 1s 11.30993 and G 1s 2000, H 1s approximately
10,000 um or 1 cm, as calculated above with length E. In this
example, there 1s a 20-1old increase from the first arm from 5
um to 100 um, and a 20-fold increase from 100 um to 2000
L.

[0056] As described above, in an exemplary embodiment,
referring to FIG. 7d, a pin alignment component 700 can have
a plurality of levers 710 (using efforts and resistances) to
amplily the effort’s movement, which translates into a larger
movement of the resistance. In this embodiment, a series of
class I1I levers 710 are shown from a view of a front face of the
pin alignment component 700 for only a single pin. It 1s
understood that pin alignment component 700 has sufficient
depth to accommodate these levers for each pin. It 1s also
understood that each pin can have any number of levers.
Additionally, the spiral configuration shown is intended to be
merely exemplary. A configuration having a plurality of
levers can also be configured to use less space within the pin
alignment component, such as the exemplary embodiment
having two class III levers shown 1n FIGS. 6a and 6b. This
exemplary embodiment may be desirable for more precise
alignment of a microtome knife with a sample. Also, 1n this
exemplary embodiment, a digital display of pin movement
may be used, as described below with respect to FIG. 9.

[0057] In yet another alternative embodiment, referring to
FIG. 8, an alignment device 800 1s shown. Alignment device
800 has a knife holder component 810 connected to an align-
ment component 820. A plurality of bristles 830 are posi-
tioned on a front surface of the alignment component 820 to
substantially contact a block specimen. Bristles 830 can be
arranged 1n a rectangle, a cross, at least one horizontal line, at
least one vertical line, or any other configuration. In one
exemplary embodiment, an outer perimeter of the bristles 1s
approximately the size of a sample. By observing the detlec-
tion of the bristles 830, an operator can determine how the
bristles 830 are contacting the block specimen. In other
words, 1 a block specimen causes a region of bristles 830 to
deflect more, the corresponding region of the block specimen
1s angled closer to the alignment component 820. In that
instance, the block specimen 1s not 1n alignment with the
cutting plane of the knife. The block specimen can be con-
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sidered aligned once all bristles 830 that contact the block
specimen 1cur the same amount of deflection. In one exem-
plary embodiment, the bristles 830 can be disposable.

[0058] In another embodiment, referring to FIG. 9, an
alignment device 900 1s shown having a knife holder compo-
nent 910 connected to a pin alignment component 920. In this
exemplary embodiment, pin alignment component 920 has a
plurality of pins 950 extending {from a front side of the pin
alignment component 920, as described 1n the exemplary
embodiment 1n FIG. 2. However, 1t 1s understood that the
embodiment described 1n FIG. 9 1s not limited to the embodi-
ment described 1n FIG. 2. Pin alignment component 920 has
a digital display 960, such as a liquid crystal display, on a rear
surface of pin alignment component 920. The digital display
960 can provide any number of numerical or visual 1ndica-
tions, including a numerical representation of an extension of
at least one of the pins 950. Alternatively, the digital display
960 can be positioned other than on the pin alignment com-
ponent 920. In one exemplary embodiment, the pins 950 are
pressure sensitive.

[0059] The alignment devices described 1n any of the above
exemplary embodiments can be integrated into the micro-
tome or can be an added component. In either configuration,
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any or all components of the alignment device can be dispos-
able. However, the disposable nature of a component 1s not
intended to be limited to a single use or any other particular
number of uses.

[0060] The embodiments described above are intended to
be exemplary. One skilled 1n the art recognizes that numerous

alternative components and embodiments that may be substi-
tuted for the particular examples described herein and still fall
within the scope of the invention.
What 1s claimed 1s:
1. A method for aligning a block specimen 1n a microtome
having a pin alignment component comprising a plurality of
pins, the method comprising the steps of:
moving the block specimen 1n the microtome 1nto a posi-
tion to abut at least one of the plurality of pins; and

re-positioning the block specimen 1n the microtome so that
substantially all of the plurality of pins contact the block
specimen at about the same distance from the pin align-
ment component.

2. The method according to claim 1, further comprising the
step of comparing the extension of a plurality of rear pins
extending from the rear of the pin alignment component.

ke i o e 3k
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