WD 2006/ 078402 PCT/ US2005/ 046290 SLIDE M SLOAD DETECTI ON SYSTEM FI ELD OF
THE INVENTION 5 The invention relates to slide storage receptacles, and nore
particularly, to a systemfor calibrating or confirmng the orientation of
sl ides w tWwioross/3s40sle storage receptacle. BACKGROUND pldyvéaosouonevi ces
have been used to store glass slides, such as microscope and patient test
slides. One known storage receptacle is a slide cassette. A cassette
typically includes a pair of trays or support nenbers or fingers that extend
fromthe cassette and below a slot. A slide fits into a slot and onto a
tray. Each slot receives a single slide. The di nrensions of a slot are
typically larger than the dimensions of 5 slide_so that the slide can be

easily inserted into and IL%MSLQIA(QTDEHECSTIQN SYRlEMat ed or seni - aut onat ed

| magi ng systens use robotic actuators or other devices to renpve a slide
fromthe cassette, process the slide or specinen, and return the slide into
t he cassette. For exanple, orfdEUDVOEdHEBINVENTION a slide froma cassette
and position it beneath a m croscope or other device so a 20

cyt ot eghnol ogi STheciaveritionlrgiates togligastpragd eteptacies| amdhthopd particuiady, ¢ah
conditions. More specifically, the inmaging systemgrasps the slide, lifts

it above t gqﬁ% SRR t he
trays and gt‘ﬁéérg}fﬁéuhg%mpom F‘(ﬁ;rnngh t{ﬁ@V@Fl%‘gég?%9g402 é"é{%‘?ﬁg%‘gg% Bﬁggéq t he

slide be”%ﬁ@ptta@,l% m croscope. The imagi ng systemre-inserts the slide into
t he )

BACKGROUND

10 Various devices have been used to store glass slides, such as micrbscope
and patient test sliides. One known storage receptacle is a slide cassette. A cassette
typically includes a pair of trays or support members or fingers that extend from the
cassette and below a slot. A slide fits into a slot and onto a tray. Each slot receives
asingle slide. The dimensions of a slot are typically larger than the dimensions of a

15 slide so that the slide can be easily inserted into and removed from the slot.

Automated or semi-automated imaging systems use robotic actuators or
other devices to remove a slide from the cassette, process the slide or specimen,
and return the slide into the cassette. Forexample, one device may acquire a slide
from a cassette and position it beneath a microscope or other device so a

20 cytotechnologist can analyze the sample for cancer and other medical conditions.
More specifically, the imaging system grasps the slide, lifts it above the retaining

members of the trays, removes the slide from the trays and the slot, and positions



cassette after the analysis is conpleted. The manner in which inmging
systens and ot her devices check the orientation of slides in a slide
cassette can be inproved. ldeally, all of the slides are 5 properly

arranged fwetwoentde trays inside the cassette and i n it adFBNNEr .
However, as a result of human or machine errors, slides may be inproperly

| oaded into a cassette. For exanple, a slide may be inserted upside down so
that surface wth a specinen sanple is facing downward, whereas other
slides may have their specinmen sanples facing upward. Further, slides can

be tw st e%@%fik?}@ﬂenéélh N RlicrdScope! dhe '@%ﬁ Vr\}ﬁ éngépgﬁﬁlm@@rté 'ﬂ?éjé’iﬁ%tl%ttll\é( rotated

180 degrees IS may present a prob exanpl e, a bar code or

ot her dat slide. Slides nay al so be tw sted and
flipped ug%‘%sgiﬁ%gﬁﬁ%g%}‘é%% %ta(a”g)fetg i npr operl y loaded may cause

conmplii cati ons th the roce ui pment and cessi.n r

resulting in s\ﬁleem E&hdﬁv@arﬂﬂ YRGS oB&@ﬁ 5?%958& i'i%
technician to exam ne the cassette and rearrange sli

accor danc eorigintationaf slidesoniaflide Ca&%ﬁﬁﬁa@rheflﬁmf@@deﬂﬁ@ﬁﬂ)’ngu QHB@ ﬁ'édese’ﬂ"e slide is

| oaded properly within a slide receptacle includes a slide having a 20
t ranspar erpropenyi arranget fathon-the daypdnside theegassetteaand irha similarcmannet. a
sensor. The slide is positioned between the |ight source and the sensor.

The sli de Howgverpas & yesul ofRuR{AR@r OTahiHe &16ars LEhides ma e intbropeddiedded t he
slide receptacle when the sensor detects light fromthe |ight source that
passes t hrigidcddsattbr 7o BRAMPle, & SBPMaybelifgerfdd Eidide down so that surface
with a specimen sample is facing downward, whereas other slides may have their
specimen samples facing upward. Further, slides can be twisted around. In other
10  words, the slide may be inadvertently rotated 180 degrees. This may present a
problem when, for example, a bar code or other data is present on one end of a
slide. Slides may also be twisted and flipped upside down. Slides that are
improperly loaded may cause complications with the processing equipment and

processing errors, resulting in system downtime and requiring a cytotechnologist or

15 technician to examine the cassette and rearrange slides.

SUMMARY

In accordance with one embodiment, a system for determining whether a
slide is loaded properly within a slide receptacle includes a slide having a
20 transparent region and a non-transparent region, a light source and a sensor. The

slide is positioned between the light source and the sensor. The slide is properly



I n accordance with an alternative enbodi nent, a system for determ ning

whet her a plurality of slides are |oaded properly in a slide receptacle
includes a 5 plurality of slides, each having a transparent region and a
non-t r anspawoends/orswz on, a |ight source and a sensor. TheTalshessiase

positi oned between the |light source and the sensor and are properly | oaded
in the slide receptacle when the sensor detects light fromthe |ight source
t hat passes through aligned transparent regions of the slides. 10 In a
further alternative enbodi nent, a systemfor determ ning whether slides are

| oaded pr opgddd/invthé alide fectpidtte Wbeatheebasdrudtests sight Pomrtaé light sfured i des,
each having a transparent coner region and three non-transparent corner

regi ons, gnpht %es%ﬁgﬁtl@ﬁaﬁsﬁm%giomﬁtlﬁyél are positioned between the

| i ght source t he ensor and are proper oaded in the slide receptacle

when the sensoy desebicl LR ad Snbmaid Bivdddihbnis 8 6/sfeh 18] dBRSRfAnd N 0ugh

al i gned transpar rner 1egions o nvarro nments, a
corner of i de can.haye.a tran rent regi.on, .and th t he hr ee
corners caYﬂ"'ei;é?fea Rifrality &ﬁ%@%ﬁ'{e @%ﬁﬁ&rprﬁ’%ﬁdg'dﬁsd, sléc%cﬁacgg?acgep €8r2 f r ost ed
regions that are absorptive or reflective. Different configurations, 20
shapes? niwalty of sidesseacshaying a Hagsparentregien anda Roniapsnasent regignchs can be
used. For exanple, the slides_being arranged in a vertical stack or
hor i zont allight saiiee and avesron Theyslidesaue pesitioredibetwesoithe lightrsotsgesantht regi on
can be bounded by an 3 WD 2006/ 078402 PCTI US2005/ 046290 edge of the slide
and a non-the sessmraedtare pgiperly Idadedlire the slide receptacle whendlye sensondetects
light from the light source that passes through aligned transparent regions of the
slides.
10 In a further alternative embodiment, a system for determining whether slides
are loaded properly within a slide receptacle includes a plurality of slides, each
having a transparent corner region and three non-transparent corner regions, a light
source and a sensor. The slides are positioned between the light source and the
sensorand are properly loaded in the slide receptacle when the sensor detects light
15  from the light source that passes through aligned transparent corner regions of the
slides.
In various embodiments, a corner of a slide can have a transparent region,
and the other three corners can have non-transparent corner regions, such as
opadque or frosted regions that are absorptive or reflective. Different configurations,
1
20 shapes, numbers, and sizes of transparent and non-transparent regions can be

used. Forexample, the slides being arranged in a vertical stack or horizontally, and

between a light source and a sensor. A transparent region can be bounded by an

3



have a triangul ar, rectangular, square, circular or sem-circular shape.
Each slide can have, for exanple, three non-transparent regions, which can
be various shapes, such as triangle or rectangle shapes. The transparent
and non-t rwo2p@resab2 regions 5 may or nay not be the s/ Sh@dpess SO in
various enbodi nents, the light source, such as a |aser, can generate |ight
at various wavel engths, including visible and non-visible wavel engths. The
sensor can generate a signal or data that indicates whether the one or nore
slides are properly loaded in the slide receptacle, which can be used to

gener ate dhe oTRFS SR dritha nbﬁ-tfﬂr}%ph@h{?ﬁb_P%h.aFlﬂitml aYrapepoent Aigidrocart i vate a
| i ght or speaker BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete

under st a“qiaﬁ)gtat‘itf'iafﬁﬁﬁﬁir@&ﬁﬁ%uléf“%qh@f%, @M&%?ni%ﬁ%ﬁ%%ha?%ﬁ%&g ﬁﬁdﬁ“ red by

referring to e ow ng desdéription, taken in conjunct 15 the

and whor oG naLE bR eRarh e Bicharl (B ERAG UAR i bR VRO eAesS: sF s
R R e r e BT ST
havi ng frosted end sections; 4 WO 2006/ 078402 PCTI US2005/ 046290 Figure 3 is
a per spectMaormaynset be thesame $§agee- shaped slide having sides or edges

that are the same length; Figure 4 is a top view of a known square-shaped
slide; Also in various embodiments, the light source, such as a laser, can generate

light at various wavelengths, including visible and non-visible wavelengths. The
sensor can generate a signal or d‘ata that indicates whether the one or more slides
are properly loaded in the slide receptacle, which can be used to generate a

10 message that is displayed on a display screen or to activate a light or speaker

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of embodiments and the advantages thereof
may be acquired by referring to the following description, taken in conjunction with
15 the accompanying drawings in which like reference numbers indicate like features
and wherein:
Figure 1 is a perspective view of a known slide having sides that are longer
than front faces or edges;
Figure 2 is a top view of a known slide having sides that are longer than front

20 faces or edges and having frosted end sections;



Figure 5 illustrates a slide having transparent and non-transparent regions
for 5 use in various enbodinents; Figure 6 illustrates a system havi ng
slides having aligned transparent sections as a result of all of the slides

bei ng propwd 2nod/cyamed; Figure 7 illustrates a system haydmgs26ds5/09Q80 havi ng

m sal i gned transparent sections due to a slide being rotated end to end; 10
Figure 8 illustrates a system having slides having m saligned transparent
sections due to a slide being flipped upside down; Figure 9 illustrates a
system having slides that are arranged on a slide or edge and havi ng

al i gned transpgqne 3 i§aperspestivévigw of alkhown sifiafebRapatsIRiet AR didés

arrangenent of a square shaped 15 transparent regi on and non-transparent

regi ons foreH?@sitHbt%lréﬁ'f 'é(fer@m)odi ments; Figure 11 illustrates a further
alternative arrangenent of a rectangul ar shaped transparent region and

non-transpar ent.. i : ' I iments; Figure 12
illustrates a ﬁé“ﬁ%éﬁgglt{)épﬁg@&v%R%@&éﬁg@%nﬁ\ﬁ%&aagﬂg%rti al circle 20 shaped
transparent region op-transparent regions for use in alternative
erbod! ment s: | 5 e B0Ban A TRe AU S bahsRBRGC Hend PRt IR A e
anot her. alternative arrangenent of a circular transparent region surrounded
by a nén- tUsgriR yarieys embedimentsior use in alternative enbodi nents; Figure 14

illustrates another alternative arrangenent of a partial circle
Figure 6 illustrates a system having slides having aligned transparent

sections as a result of all of the slides being properly loaded,;
Figure 7 illustrates a system having slides having misaligned transparent
sections due to a slide being rotated end to end;

10 Figure 8 illustrates a system having slides having misaligned transparent
sections due to a slide being flipped upside down;Figure 9 illustrates a system
having slides that are arranged on a slide or edge and having aligned transparent
sections;

Figure 10 illustrates an alternative arrangement of a square shaped

15 transparent region and non-transparent regions for use in alternative embodiments;

Figure 11 illustrates a further alternative arrangement of a rectangular
shaped transparent region and non-transparent regions for use in alternative
embodiments;

Figure 12 illustrates a further alternative arrangement of a partial circle

20 shaped transparent region and non-transparent regions for use in alternative

embodiments;



transparent region at an opposite side relative to Figure 12 and surrounded
by a 5 non-transparent regions for use in alternative enbodi nents; and
Figure 15 illustrates a further alternative arrangenent of a transparent
regi on and@oxoesnsdr ansparent regi on at the opposite emdtTarsdowiendi ng
between the sides of the slide. 10 DETAI LED DESCRI PTI ON OF | LLUSTRATED
EMBODI MENTS Enbodi nents can be utilized to determ ne whether slides are
properly | oaded or arranged within a slide receptacle, such as a cassette,
such as a part no. 70292- 000, available from Cytyc Corporation, 250 Canpus
Drive, Marl bor Figgie 13 Mustatelsanethes admative dsangement bfa Eirqularérahspareat

exenpl ary slide 110 has top 15 surface 111 with a test sanple or specinen
112, a botégbh Sufrb@ideditha nén-trahsparehtegiohd for ude frslRpshtive epitiRmbstssi de 115,
a first edge 116 that is placed within a slot 102, and a second or opposite

edge 117. Ref epidipg 10 ILOHER. AnotAGITaISIEHRS AifafoBhiit JF%Y Dafi itk Sect i ons

118, which can be used t acilitate printing nuifbers on t | de 110

20 shown: Hanp¥afEtddiiDabhn bFadtd e toHuid @ rilA S ARG INARNGEa pIDF DL oS
si des 114 a[‘{d 115 that .are Ionger han.edg&lﬁ i.16 nd 117. Persons skill ed
in t he>ar NORFIANSPRraRbreqions 978381 BtefNalkvemPe reciate that other

slide configurations _can be utilized. For exanple, referring to Figure 3
and 4, anot her Figused dlugtrates adurther gliernativg asraagemaptef adransearemiesiPrsi des
114 and 115 and edges 116 and 117 that are the sane | ength. For purposes of
i |1 ust r at iapd aehan-tanspanentiregion abthelapposite o and Bkiendingdietwesn thersidest ers to
rect angl e-

of the slide.

10 DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

Embodiments can be utilized to determine whether slides are properly loaded

or arranged within a slide receptacle, such as a cassette, such as a part no. 70292-

000, available from Cytyc Corporation, 250 Campus Drive, Mariborough,
Massachusetts 01752, As shown in Figure 1, one exemplary slide 110 has top

15 surface 111 with a test sample or specimen 112, a bottom surface 113, a first side
114, a second or opposite side 115, a first edge 116 that is placed within a slot 102,

and a second or opposite edge 117. Referring to Figure 2, some slides may also

have frosted sections 118, which can be used to facilitate printing numbers on to the

slide 110 or to identify sections of the slide 110 that should be handled. The slides

20 shown in Figures 3 and 4 are generally rectangular-shaped slides, having sides 114

and 115 that are longer than edges 116 and 117. Persons skilled in the art will



5 shaped slides. In normal use, slides 110 are |oaded into a cassette so
that they are flat and are properly positioned so that they face upright
with the specinmen sanples 112 being on top surfaces 111 of the slides 110.
Al'l of thewsl2idbasssaze typically arranged in a simlar poansesssicaue
processi ng equi pnent is typically configured to handle 10 slides that are
oriented in a particular nmanner. Persons skilled in the art wll appreciate
that the "common" orientation can vary dependi ng on the cassette and

equi pnment configurations, however, this specification refers to slides being
flatwi th dgpedatethatothersiideeotfijuratiomseca mesutiizedb Eenexampleexefeming te!l i de)
facing upwardly and one end of the slide being inserted into the cassette
first. SommgirEsamPueitheréxeflplshyslidd 91@Isea sdiﬂa'r@-@ﬁébdd picRcietlindisigesasset t e
100 by being flipped upside down or rotated 180 degrees so that they are

ot corT ect{a/ad 1 199Rd dddet NAECAREPI7 at afdTRALARIenchAN FBP pURRAct of

det er m ne whet her any es are | nproper arra I'n the

Froure 5, HodiRHEH dobRIaRAE ht Pafon Wisge BTGt Thtshs 46 Foabbs” ' °

transparen reai?a 520 at one of the corners of the slide, and
non-tr nsp%*a@ﬁ SH@%%-ons 510, 512 and 514 (generally 510). In the illustrated
enbodi ment, the non-transparent regions 510 and 512 are triangul ar and about

the 7 WO 2006/0ngu02 userslidesddf/nabaded intgrecassoite e that thayrarRdighartht regi on
520, however, enbodinents are not so limted. |In the illustrated
enbodi mentaretpeperiynpesitionsdsacthat theyi faoe spagkiwitnthe spacimen samplessi ts of t he
slide 500. The transparent region 520 is bounded by an edge of the
being on top surfaces 111 of the slides 110. All of the slides are typically arranged
in a similar manner since processing equipment is typically configured to handle
10 slides that are oriented in a particular manner. Persons skilled in the art will
appreciate that the “"common” orientation can vary depending on the cassette and
equipment configurations, however, this specification refers to slides being flat with
the specimen sample (if a specimen has been applied to a slide) facing upwardly
and one end of the slide being inserted into the cassette first. Sometimes however,
15 slides 110 are improperly placed in a cassette 100 by being flipped upside down or
rotated 180 degrees so that they are not correctly arranged in the cassette.
Embodiments can be used to determine whether any slides are improperly loaded
or arranged in the cassette by using a transparent region.
More particularly, referring to Figure 5, a slide 500 for use in various
20 embodiments includes a transparent region 520 at one of the corners of the slide,

and non-transparent regions 510, 5§12 and 514 (generally 510). In the illustrated

embodiment, the non-transparent regions 510 and 512 are triangular and about the

7



slide 500 and the non-transparent region 514. 5 As shown in Figure 5, the
transparent region 520 is a portion of the slide 500 itself, and the
non-transparent regions 510 may be, for exanple, portions of the slide 500
that are fwobmm7&88 or coated with an opaque materi al poifusesosaisrael y, non-
transparent regions 510 may be formed using other techniques, such as
applying a non-transparent adhesive to the slide or treating the slide so
that one portion is 10 nore transparent than the other using, for exanple,

| aser etching, polishing, or other suitable techniques. The non-transparent

regi ons 5kamenizdas thetamsparent rgion 820, bowever, dmbodihents are hdtsodintitedi al of
the slide and the material of the non- transparent region 510 and manner of

maki ng t hejnnR@ filusRAREJINYdimest, e ok trarfsPareM v fion 834 ekteRdPbetivabh iz not
limtation, this specification refers to non-transparent 15 regions 510

bei ng frO%Fo%@,-of'fﬁé’éﬁ&é‘goq‘.’ig‘ﬁéitr%'n%g%ﬂ\%ﬂt f{??x%]ﬂbﬂ@%sbélﬂ{c?efgfdﬁ?ﬁggéé Pg?f{eeEdhot

non-transparent section are e art an
di scussed i.04f I ' Pers skilled in the art wll
appr eci at 3"&?61%0 ﬁﬁﬂ ﬂbjé hﬁﬁ'ﬁrgﬂgé%]ebgbelgg%ggﬁo may not absorb or reflect 100%
of the_incident |ight, and t non-transpare .20 reqgio 510 transmt
o' sl B anount AsEhgiR Poes Bt RaNsparear BalonA20 i 8 Porthn ¢t o Slse 30 -
this specification are intended to include regions that are truly non-
t r anspar eftselbrand g reistrangnarantregions; &i0smay e, &erexanplepportians phte a
transparent 8 WO 2006/ 078402 PCT/ US2005/ 046290 region 520 to enable a
sensor t o stide 600 thatarefirested 18 oncaateghwith apopague materigh Alternativelonoent regi on
510 and any |ight passing through a non-transparent regi on 520.
transparent regions 510 may be formed using other techniques, such as applying a
non-transparent adhesive to the slide or treating the slide so that one portion is
10 more transparent than the other using, for example, laser etching, polishing, or other
suitable techniques. The non-transparent regions 510 may be absorptive or
reflective depending on the material of the slide and the material of the non-
transparent region 510 and manner of making the non-transparent region 510. For
purposes of explanation, not limitation, this specification refers to non-transparent
15 regions 510 being frosted. Frosting materials and techniques for formed a frosted,
non-transparent section 118 are known in the art and are, therefore, not discussed
here in further detail.
Persons skilled in the art will appreciate that non transparent regions 510
may not absorb or reflect 100% of the incident light, and that non-transparent
20  regions 510 may transmit a small amount of light. Accordingly, references to “non-

transparent” in this speciﬁcation are intended to include regions that are truly non-

transparent and regions that are sufficiently less transparent than a transparent

8



Whet her non-transparent regions 510 having different transm ssion
capabilities can be used may depend on, for exanple, the sensitivity of the
sensor and the abilities 5 of the sensor to distinguish Ilight of different

i ntensi ti ewO 2Mwioas402 ng to Figure 6, a system 600 that ipoa/usdes/oengn or nore

slides 500, a |light source 610 that emts |light or electromagnetic energy
612 and a sensor 620 that detects light 612 fromthe Iight source 610. The
Flgures illustrates five slides, however, persons skilled in the art wll

appreciate that the system can incl ude 10 di fferent nunbers of slides,
e.g., oneregion&2010 anabies, sehBostd detect and distinghishtlighé passihg ditrougbwr ce 610
that is used can depend on the type of slides or the slide 500 material,

t he nunbetraggpariehtiegidn®10 ddtbargtlightgadsing thidughld mdn-transpirentdddion 820, t he
sensitivity of the sensor 620. Exenplary light sources 610 include a white

l'i ght soungRethar Ilédrgﬁrhrg Irbht regloﬁh 84g hé!ﬂﬁﬁh|fferaaqtarah§ﬁ@srsmr}¢a@abluﬁés?cafnr om t he

i ght 15 source be col'l'i mat ed vari ous wavel engt hs,

| ncl udi ng pul gh %@YSI X tf&%%a Qp%é&ﬁ@n@@ﬁ‘&fﬂ@g ﬁ%%?%ﬁ&?l?éé iy to

about 700 nm an e vvave as Ao rare vvave engt hs of
about to a n | t r.avi t wavel engt hs of about 100 nm
to abodadt Egg} %}g g '5:1‘}"1/9*1% S {#J %’btd'?tgﬁs'gﬁ% and sensor 620 conbi nation
is Model LDM 5| W.dl r3|o Ias avai l abl e fr er ex
Technol ogi o5, PREAITING 16 Elgirs i sreters 00 hekdpghees Par &r mose SRS S0 & ai i
that emts |ight at wavel engths of about 635, 650, 670, 780, 808, 830 and
850 nm afightsouser:p10 that emils lightier elestpmegnetis energy £ 12:andea sensan 62606/ 078402

PCT/ US2005/ 046290 from Laserex, having a bandw dth range of about 350-1100
nm Per sotiatsletedtetight$12 from the light source 610. The Figures illustrates five slides,

however, persons skilled in the art will appreciate that the system can include

10  different numbers of slides, e.g., one slide, 10 slides, 50 slides, etc. .
The type of light source 610 that is used can depend on the type of slides or
the slide 500 material, the number of slides 500, the strength of the light source 610
and the sensitivity of the sensor 620. Exemplary light sources 610 include a white
light source, a Light Emitting Diode (LED) and a laser. Light 612 from the light
15 source 610 may be collimated, and may be of various wavelengths, including visible
wavelengths raging from about 400 nanometers (nm) to about 700 nm, and invisible
wavelengths, such as infrared wavelengths of about 700 nm to about 1000 nm, and
ultraviolet wavelengths of about 100 nm to about 400 nm. One exemplary light
source 610 and sensor 620 combination is Model LDM-5 low dispersion laser
20 module, available from Laserex Technologies Pty Ltd., 5a Corbett Court, Export
Park, SA 5950, Australia, that emits light at wavelengths of about 635, 650, 670,

780, 808, 830 and 850 nm, and a Model LR-4 analogue receiver, also available

9



the art will appreciate that other |ight source and sensors can al so be
utilized. In the illustrated enbodi nent, the slides 500 are shown as a
vertical stack as they would be arranged in a slide cassette. In this
enbodi nentwotbm/ozssght source 610 5 and sensor 620 ar e pogaiSkiosnadoat
opposite ends of the slides 500, i.e., above and bel ow the vertical stack.
The light source 610 and sensor 620 may al so be switched so that the sensor
620 i s above the stack of slides 500 and the |ight source 610 is below the
slides 500. Thus, enbodinments can be used with different arrangenents of

sl i des. 1(rorhéasgrekeimaving abasdwidtarandetof aboute850htt00enmt RersdnisckilleB0d ar e
properly |oaded in the cassette based on whether light 612 fromthe |ight

source 61Gnheapsaif appficiitd hdtlvtnhdrRRe Saie8and 88heers caAIsd bélutilifld. t he slides
500 and is detected by the sensor 620, as shown in Figure 6. This is

possi bl e when iof 7 | i thin
Pho path of thaFieyystighs! RodinciianacRRte AU RRoph AR Rrtaf dbBtad | lon
the trans n i . 0 (O . tes data
or a5 gnanepbubiiE e 8810 GesBRET e b Rimp B RS ¢ c
sensor 620 has det ed light 6 fromthe, light sour 610, i .e., whether
The ol Se il SersPEED A postitnsd 5 GrRoLs 85¢s pEe AIESS ER0 e < hlis a5 o1
addi tional conponents can be used to provide indication functions. For 20
exanpl e, thelow esvarticalstagk. Shelightsodrde e Grand sengpicidonay alsebesyitched he
sensor output 622 can be provided to a controller 630, such as a
m cr o- pr ocsesthat thersiensor 62bistabone &ne stack lob glidesd00cand the light seuree 51048 ch
provi des the necessary data or signal 10 WD 2006/ 078402 PCT/ US2005/ 046290
below the slides 500. Thus, embodiments can be used with different arrangements
of slides.
10 The system or a user can determine whether the slides 500 are properly
loaded in the cassette based on whether light 612 from the light source 610 passes
through the transparent regions 520 of all of the slides 500 and is detected by the
sensor 620, as shown in Figure 6. This is possible when none of the non-
transparent regions 510 are located within the path of the light 612, thus allowing
15 the light 612 to pass through the transparent regions 520 to the sensor 620.
The sensor 620 generates data or a signal 622 that can be used to provide
an indication whether the sensor 620 has detected light 612 from the light source
610, i.e., whether the slides are properly loaded in the cassette. The sensor signal
622 or additional components can be used to provide indication functions. For
20 example, the sensoroutput 622 can drive the indicator directly, or the sensor output

622 can be provided to a controller 630, such as a micro-processor, micro-

controller, or logic circuitry or gates, which provides the necessary data or signal -

10



632 to activate one or nore indicators, as shown in Figure 6, to provide a
pass/fail indication. Further, the controller 630 can be used to initiate
ot her actions or displays. For exanple, the controller 630 can generate a
signal or wetwoaham2i s used by the controlling systemprar/usesmpnierso which, in
response to the signal or data, 5 generates an error nessage that is

di spl ayed on a screen. Alternatively, the conputer can initiate corrective
action, if the systemis so configured. Indicators that can be used incl ude
a visual indicator, an audible indicator, or a conbination thereof. For
exanpl e, 2632 wudtivatedineadranoedndibatoes) asrsttiowatio Figuirg Bt tooprovideghpasBfail t i ng

D ode (LED), such as LEDs 640 and 642. An audi ble indicator can 10 be a

speaker ( Shdie4tion.! Furiher,i theusdrt@lied 6801vadi e iked ttbanitiatd 6thiepagtibme brde two
LEDs 640 and 642 and one speaker 644. The LED 640 is a green (G LED to

i ndi cate %Sla*shq:o?ﬂe'xﬁ | tfe ErltraREPEEY Eanh dSIRGaR aaélénaﬂ'o'r gardha is Dhéld the

cassette hat proc SSI ng can continue. The LED'642 is ared (R) LEDto
i ndicate t n I

cassette é}ﬁ{qeh&fht?ﬁe C sse te %@géruﬁpgg ir?r\talrn 8H§é(§ée(ﬂlt‘eggg’§glr gggé{éhe slide
align Persons. skilled in t preC|ate t | ndi cati on
ol or  SonIRIBTERS A SR dressees dfalt Lsod'a%'an?m RagesT ARnatvals oo’ are
properly | oaded in the cassette, as ﬂg{n in Fi ?ure 6, all, of the

t ranspar erﬁonﬂ%?b?%n @ﬁ@t%fs%rr%ﬁtw@@@aow esysien{ssg configuref. arrangement ,
light 612 is detected by the sensor 620, and the sensor 620 or controller
630 20 provi ddrdigatossibiabean be esed igelure ayisuel indicator; aniaudibleindieateh oks t he

green LED 640 and or speaker 644, to indicate that the slides are properly
| oaded anda cd:mbina;iomtlmeofoll'f'nyiexampm aprisuzd indlicatdr can be an indicator light or

Light Emitting Diode (LED), such as LEDs 640 and 642. An audible indicator can

10 be a speaker (S) 644. In the illustrated embodiment, the indicators include two
LEDs 640 and 642 and one speaker 644. The LED 640 is a gréen (G) LED to
indicate that the slides are all properly loaded and aligned within the cassette and

that processing can continue. The LED 642 is a red (R) LED to indicate that the

one or more slides are not properly loaded in the cassette and that the cassette

15 requires maintenance to correct the slide alignment. Persons skilled in the art will
appreciate that other indication color schemes or information can aiso be utilized.

If the slides 500 are properly loaded in the cassette, as shown in Figure 6, all

of the transparent regions 520 are aligned with each other. In this arrangement,

light ’612 is detected by the sensor 620, and the sensor 620 or controller 630

20 provides an appropriate signal to drive an indicator, such as the green LED 640 and
or speaker 644, to indicate that the slides are properly loaded and the

cytotechnologist can proceed.
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WO 2006/ 078402 PCT/ US2005/ 046290 On the other hand, if the slides 500 are
not properly | oaded, then the sensor 620 or controller 630 does not detect
| ight 612 and can generate signals to activate the red LED 642 and/or
speaker 64wo Mes/i7sydz cat e t hat one or nore slides are ipq@Rersloys2boaded,
thus requiring the cytotechnologist's attention. The signal 632 5 can be
gener ated based on, for exanple, the absence of light 612 being detected
within a pre-determ ned anount of tinme after the slides are | oaded or after
a request of a user to check the arrangenent of slides in the cassette.

Figures 7 and 80hkddigthephgnd)Fihe BlicesBOTRdIe eidepioperly loddedhtheneh@sensore sl i des
are msloaded. In particular, Figure 7 shows a slide being rotated 180

degrees sogpd g éd?ﬁ’ollér"@ﬁd’\ﬁdn@d%gr%cﬁgghéc? ligrdd 8 Gntireaf g%h@ré@%gﬁbfs@co abﬁ\f y@: S

arrangenent, the top two a ottomtwo slidés 500 are proper oaded,

but the mddl e s | | Ve I d vl
non-t ransp@ge%td #%gf%“%gggq/@’éﬁgg g%ggzzifir'etor@bg:%gedthdgfoorﬁénéfﬁﬁr{é %‘lﬁsstarr%nsparent
region 520.is |ocated inside the cassejte rather, than. bei L. oc within
he. pat b omRTARSHY igated 2BUs fecufalB aitgr ol s Rt ad e sigar 63
Consequently, light 612 fromthe |ight source 610 is absorbed or reflected
by non-3 t r é@spReererateshasedom ferrrample, the abpengaoklioht 644 dgingatetectethe sensor
620 or controller 630 generates an indication that one or nore slides are

i npr oper | ywithio agwerdeteragnedsayupuntraf timeeaftey the slideaarelgaded or aftarafequast Fi gur e
8 shows anot her arrangenment in which a slide is inproperly |loaded. 20 In

t hi s exanpbfea usdrdo lshetlothesarratggenient loé skidesdk the cassetieed upsi de down. As a
result, non-transparent regions 510 and 512 are flipped and are still

| ocated i nsi de REifgresasmies ill@straté possibletarangemen i in Whiconddrimbre glides i n t he
path of the light 612, and
are misloaded. In particular, Figure 7 shows a slide being rotated 180 degrees so
10 thatthe wrong end is loaded into the cassette. In this arrangement, the top two and
the bottom two slides 500 are properly loaded, but the middle slide 500 is
improperly rotated. As a result, non-transparent regions 510 and 512 are rotated
around, and the transparent region 520 is located inside the cassette rather than
being located within the path of the light 612 if the slide were properly loaded.
15 Consequently, light 612 from the light source 610 is absorbed or reflected by non-
transparent region 512 and does not reach the sensor 620. The sensor 620 or
controller 630 generates an indication that one or more slides are improperly
loaded, thus requiring the cytotechnologist's attention.
Figure 8 shows another arrangement in which a slide is improperly loaded.
. 20  Inthis example, the bo&om slide of the stack is flipped upside down. As a result,

non-transparent regions 510 and 512 are flipped and are still located inside the

cassette. The non-transparent region 514 is now in the path of the light 612, and

12



12 WO 2006/ 078402 PCT/ US2005/ 046290 the transparent region 520 i s now
outside of the path of the light 612. As a result, |ight 612 fromthe |ight
source 610 is absorbed or reflected by non-transparent region 514 and does
not reach woeosaisw?z 620. The sensor 620 or control |l er I3WS2ps/0ensn €S an

I ndication that one or nore slides are inproperly | oaded, thus 5 requiring
the cytotechnol ogist's attention. Further, a slide may al so be flipped and
rotated, which is essentially a conbination of the arrangenents shown in
Figures 7 and S. This arrangenent would also result in a non-transparent
secti on bltlectramgparémt regiog i204ds d owanudside ofithel path ofithedight 618 Agenressalted t hat
one or nore slides are not properly |oaded in the cassette. 10 Persons

skilled i M?hﬂ1612lfmnw'tﬂé ligi oRedenb ¢0 idabs@bbdraratfleced yonbrveanspdrest ude the
use of different transparent and non-transparent patterns, |ight sources,

Sensors, gbdige lmta%i e’ it feadh 1HE sehgmjﬂvmc@sefﬁr 620 RoAtrolldt 63';196_

enbodi nents” illustrated in Figures 6-8, slides 500 are shown in their

represent at| r.an ' relilal- verthga and
paced. apaPpYRIE R ARRERn thit fng Nr Bl stlies are SRR BRHLACHUE. 2"C o
may be_stacked on top .of each pther.so ea sl i, cont.acts .anot.her, slide.
Mor eover , TeUIE, quPtﬁ? %9'5,3 %qf?é‘"%s? Hﬁ‘F‘%’b@ S&‘gﬁmﬂyealﬁ%hﬁﬂ&{?regﬁ]{do perform
t he same functjons with slj ﬁes 500.that are arranged horizi(ll)‘g,_t,all or on a
side or efgfate ichy i geseitiated feMEination RE g A FANIEMEVR BhQWRINSIGVERY  egi ons
can al so be 20 used. For exanple, although Figures 5-8 illustrate slides
500 wi t h epf&ndihis amanuement wenitriserasulténa Ben-baospaseatksegtion blaciieg ther of a

slide, the transparent region 520 can
light and causing an indication to be generated that one or more slides are not

properly loaded in the cassette.

10 Persons skilled in the art will appreciate that alternative embodiments include
the use of different transparent and non-transparent patterns, light sources,
sensors, slide materials and slide arrangements. For example, in the embodiments
illustrated in Figures 6-8, slides 500 are shown in their representative arrangement
in a cassette, i.e., stacked vertically and spaced apart from each other. In an

15 alternative embodiment, slides 500 may be stacked on top of each other so each
slide contacts another slide. Moreover, as shown in Figure 9, the system 600 can
be configured to perform the same functions with slides 500 that are arranged
horizontally or on a side or edge.

Different patterns of transparent and non-transparent regions can also be

20 used. For example, although Figures 5-8 illustrate slides 500 with triangle-shaped
transp‘arent region 520 located at a corner of a slide, the transparent region 520 can

have other shapes and sizes. For example, Figure 10 illustrates a slide 1000 having

13



have ot her shapes and sizes. For exanple, Figure 10 illustrates a slide 1000
having 13 WO 2006/ 078402 PCT/ US2005/ 046290 a squar e- shaped transparent
region 1000 partially surrounded by a non-transparent region 1014. The
non-t r anspsioees/orsdel ons 1010 and 1012 can be about theP€afuS2005hp® and size
as the transparent region 1020. Figure 11 illustrates a slide 1100 having a
rect angl e-shaped transparent region 1100 that is partially surrounded by a 5
non-transparent region 1114. The non-transparent regions 1110 and 1112 can
be about the sane shape and size as the transparent region 1120. Figure 12

i | | ustr at essquazbistiapéd fi@nsEarenigegiondDo partialles shameedtby aremaransparengi on 1220
that is partially surrounded by a non-transparent region 1214. The

non- t r ans pagRMt1014e FHE FonlBaRspHientkddidns a010andloul cahdesatbyt tHeagmand si ze
as the transparent 10 region 1220 or, as shown in Figure 12, be other shapes

and/ or sr l'{?h@% egiqe 143 F?{gé’sé o bl ock
| i ght 612 ﬁt?nesggr cdarréfg?gﬁaﬁﬁggpes I% fd Pdsrtt %mmat e how
the trans r and/ or
sizes 1o Ef?ﬁrﬁ% ?#ﬂa@it-shé@ﬁ@%ﬁs%%t%m r%ﬂt"?‘ftgﬁﬁtﬁaﬁs&a‘“ﬁ' NSRS, Sl e
13, transparent r.egi.on S no ounded of the slide
and & on- TSRS PRERLRI TRAIBNJr 12 RTPRAPN AmSRarem o end 110 8 ShPEGHPR 0 he
illustrated enbodinment is circular in shape (or another sha é% and
sur r oundecPfpt ghesame $haparanst SP@g@%rﬁhQQTﬂﬂlSPqﬂ?@t Jegige 184b diigwei Fel udes a
non-transparent region 1310 that in the shape of a circle (or another shape)
so that 2dllusteptes @ stide 120 havingd isemp-aiscle shapediighsparentregiosg2201ihatisgi on
1320 woul d be
partially surrounded by a non-transparent region 1214. The non-transparent
regions 1210 and 1212 can be about the same shape and size as the transparent
10 region 1220 or, as shown in Figure 12, be other shapes and/or sizes so that the
non-transparent regions 1201 and 1212 may block light 612 from the light source
610. |
Figures 13-15 further illustrate how the transparent and non-transparent
regions can be different shapes and/or sizes to suit different applications. For
15 example, as shown in Figure 13, the transparent region 1320 is no longer bounded
by an edge of the slide and a non-transparent region. Rather, the transparent
region 1320 in the illustrated embodiment is circular in shape (or another shape)
and surrounded by a non-transparent region 1314. The slide 1300 also includes a
non-transparent region 1310 that in the shape of a circle (or another shape) so that
20 light 612 that normally passes through the transparent region 1320 would be

blocked by the non-transparent region 1310 if the slide is not loaded properly in the

cassette.
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bl ocked by the non-transparent region 1310 if the slide is not | oaded
properly in the cassette. 14 WD 2006/ 078402 PCT/ US2005/ 046290 As a further
exanpl e, the transparent region 1420 can be | ocated al ong the ot her edge of
the slide, waxoednmaswe2in figure 14. In this enbodi nent, tHoa/US005/0862800S par ent
regi on 1414 partially surrounds the transparent region 1420,. and the
non-transparent regions 1410 and 1412 are about the shape and size as the 5
transparent region 1420. As a further exanple, as shown in Figure 15, the
transparent region 1520 can be a triangl e-shaped transparent region that is
surrounded by Aswfurtheassaraplenthe teagisparehb fegiorsi420 aan be ladatedalohg the at i on
showmn in Figure 15. At the opposite end of the slide, however, the entire

end of thepthdi g aP thd.lid®Nad KRBRRAN digurel 940 Imathie entbvaiimest, tige pepar at e
non-transparent regions as 10 shown in other figures since both

conf i gur attié?w%%%fggggﬂ 994 lpaidily SholfdlTtrid arspddnt 1BGKNCRAZGIAnd knd he. 511 de

IS not proper into't ssette. in the art wll
appr eci at h ' | ' e q Cj ar, and
ot her - snagb-Binst AR 2 ERELER) RBR T2 als AR s Rl R
allow I.ight to pass thro the transparent region. in one_l15 arrangenent of
S sPiad altansgaBat yeutholtdl, ' 45 an hER chinele: S gnain B ERBiHaE. HE
arrangement of the sljde. Shapes of the transparent region and the,
non- t r ans pEANSRarent dggions 194 an heya HEAndiRmBeaedriyanspaest Jegippethat is
non-transparent regions can also vary as needed. As further exanple, the
entire endunountied by adendransparent region 15 th sinitas e theegpinfigurationsbowndn sl i des
still include a common transparent region.
Figure 15. At the opposite end of the slide, however, the entire end of the slide can
be non-transparent 1510 rather than using separate non-transparent regions as
10  shown in other figures since both configurations would block light 812 from the light
source 610 if the slide is not properly loaded into the cassette.
Persons skilled in the art will appreciate that various combinations of
rectangular, square, circular, and other shapes of transparent and non-transparent
regions can be used to allow light to pass through the transparent region in one
15 arrangement of a slide and to be blocked by a non-transparent region in another
arrangement of the slide. Shapes of the transparent region and the non-transparent
regions may or may not match. The sizes of the non-transparent regions can also
vary as needed. As further example, the entire end of the slide can be a non-
transparent regions since the slides still include a common transparent region.
20  Moreover, the transparent regions may be different sizes. The shape and size of

the transparent regions may depend on, for example, the size of the slide, and the

light source that is used, e.g., whether the light source is a collimated light source or
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20 Moreover, the transparent regions nmay be different sizes. The shape and
size of the transparent regions nmay depend on, for exanple, the size of the
slide, and the |I|ight source that is used, e.g., whether the |light source is
a col | i mat we 200618408 0ur ce or 15 WO 2006/ 078402 PCT/ US2GQ@E8A% @ di f f use
| i ght source, since collimated |ight sources may be used with both |arger
and snmall er sized transparent regions. Additionally, the transparent region
and correspondi ng non-transparent region(s) nay be occupy different

| ocations on a slide. Further, the transparent section nmaybe bounded by an
edge of t hedifusddightsbuice simme ¢ollanatedlight sourggsomay henesedowitls bothdargged by a
non-transparent region. Accordingly, the configurations shown in Figures

10-15 are g@idoyindrst €ized trhHspdreht wyioreTbadditemilly, tentransgarsat rdgisreaded to be
limting. Accordingly, persons skilled in the art will appreciate that there

are vari O%rréQ»FHPQ@ ,no%tt?d}%?)aré*ﬂtzrégon zgnéa}ﬁﬁé begusy afffetdRNSRAOAS loncad

non-transparent regirons 10 that pTovi i ndication of a unique
ar r angenent; sQf regl 1 ! . e
i ough T naicd FuaE" B GHsraRe B 2or Ad) pEBPRSad S Eh blGe bt AESIBRHRET, 1y o,
case t slides are %rgper.lﬁ | oaded,_in the (&a gette. 1@ CLAI I\/§ 1. A system
for  deter A MPRGrTRBRIRAL TERiol R Y e 2EaURTesh BY) § Tion-SansperRl, 8G9k acl o,
conprising; a . plurality of slides, each slide having a transparent region
that is arW‘i"BQYOﬁ“etQQ@ﬂQ‘PﬁaH@n%ﬁBPV&n deiguﬁelsé@sb%?% row@gﬂ@ﬁ;ﬂ ustriaive ¢
source; and a sensor, the slides being between the light source and the
sensor, tmb@dlm@&ﬁ,Qéﬂr@epﬂbmnc&edltG%deltlmg-t he slide receptacle when the
sensor detects light fromthe |ight source

Accordingly, persons skilled in the art will appreciate that there are various

numbers, shapes, sizes, and positions of transparent and non-transparent regions
10 that provide an indication of a unique arrangement of transparent regions light
passes from the light source through the aligned transparent regions to the sensor

to indicate, in which case the slides are properly loaded in the cassette.
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t hat passes through aligned transparent regions of the slides. 2. The system
of claim1, the transparent region being a transparent coner region. 3. The
systemof claim1l, the transparent region being bounded by an edge of the
slide and a non- transparent region. 4. The systemof claim1l, the
transparent region having a triangular, a rectangular, a square, a circular
or a sefjapigcul ar shape. 5. The systemof claim 1, the non-transparent
regi on being opaque. 6. The systemof claim1, the non-transparent region
being frosted. 7. The systemof claim 1, the non-transparent region being
absor ptjve. a8y for WRking whEthl Muds ard REaLAMoeh A A PAIREcehtEdE WBmPARS
reflectyvez 9.y%%e gysten1og pla?k?@, ?%e prgﬂ)pa?ent reg%ﬁh and ¥ﬁ§1ﬂ§a
non- t r apigphiyeoft slidesgicesh $lidei haying etranapasent segigrethat] . a Phsion o ttherslade andad nont,

the lig - hej The | M.
generat?%ﬁaggiﬁﬁﬁglégguggkgégﬁﬁ?%%??ﬁ%gaﬁéghgﬁg?%g&%ﬁhggé?fépg?ﬁggﬁﬁ;ggnare
pr oper | the lidgelbeing propenly leddediam theddp raeptasldhwismdhaosenson dethay light fomdinslight shetcect s
light fromthe,light,. source that.passes,t.hrough aligned transparent

r egi ons{hatff.ssesllﬁreou y%ligé“reé)%?ns%alr%tﬁ%gf, s?ﬁge 18kt source and the sensor being
arranged substantially perpendicular to top and bottom surfaces of the
plurality of._slides. .17 .. The systemof .claim1l he slides being arranged
P e Vet i calReySER of A C e ROy BB O™ EAU0R PP LTI b ng ar r anged

horizontal l'y. 15. The systemof claim1, the plurality of slides being
P oper Y | Aded bt e, e receRtacl e then LNl O 08 oldk 408 5T O

transparent region.

4. The system of claim 1, the transparent region having a triangular, a rectangular, a square, a

circular or a semi-circular shape.

5. The system of claim 1, the non-transparent region being opaque.

6. The system of claim 1, the non-transparent region being frosted.

7. The system of claim 1, the non-transparent region being absorptive.

8. The system of claim 1, the non-transparent region being reflective.

9. The system of claim 1, the transparent region and the non-transparent region having the same
shape.

10. The system of claim 1, the light source being a laser.

11. The system of claim 1, the sensor generating a signal or data indicating whether the plurality of

slides are properly loaded in the slide receptacle based on whether the sensor detects light from the light

source that passes through aligned transparent regions.

12. The system of claim 1, the light source and the sensor being arranged substantially perpendicular

to top and bottom surfaces of the plurality of slides.
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16. The systemof claim1l, wherein the plurality of slides and the
transparent regions are glass. 17. A systemfor determ ning whether slides
are | oaded properly within a slide receptacle, conprising: a plurality of
slides, each slide having a transparent corner region that is a portion of
the slide and three non-transparent corner regions; a light source; and a
sensor, 13t he Qeisytan pfl3igg e dlidsn beipgamangistin a ygficd &28hd the sensor, the
slides being properly loaded in the slide receptacle when the sensor detects
light fromthe light source that passes through aligned transparent coner
regi onsl4of tHE settsyeiclaimg, thyglides beingsrageeddiosizantally. the transparent comer
regi on bei ng bounded by an edge of the slide and a non-transparent region.
19. The systemof claim 17, the transparent corner region having a
trianguldar, Ehersyeteraredelazm 1, thespjurality of shdesdying dmproperly logdedaindhy glifie aeceptaeipe.
20. Th ; al : Stra carner region bei ng opaque.
21. Thgw%ézl @ﬁoﬁthglhg?%%% 1s%ﬁgkeﬁg2?%§§ﬁ§§g{rﬁ%eggdgf ner region being frosted.
22. The systemof claim 17, the non-transparent comer regi ons being

absor pt4ve. t.e - k7 o b - C regi ons
bei ng rfe6f | ec }lé\%%m;ggf ééﬁ'ﬁel ’ %%Elgﬁnﬁeggflﬁ@h?fn%@% aﬂ? h%é: l{a?%%%ggr%g‘%?s a?ge ?%'n and the
non-transparent region having the sane shape. 25. The systemof claim 17,
the light soyrce, hei.ng | aser. 8 2 The s emof clai.ml17,.th ensor
gener atT g otts gl 0 el amedfr St (! R AR S R o
pr oper | opmpasgitie d plunalithef siidescleach slidepiang & trirapacht oornutregitethat ib e pareois afithaldidect s

l'ight fr the |ight our ce that ses thrpugh aljigne ranspare )

Feqi onga Bree Songradipareah T craighim & BEN aoviecs PR e G S BB PN Y cal

st ack. sodfe add1the SyBbE MheOflided Beinp Préperlyeadsd s shéd fegepidcreanigdcthd senkot @lateatk | v .
light from the light source that passes through aligned transparent corner regions of the slides.

18. The system of claim 17, the transparent corner region being bounded by an edge of the slide and a

non-transparent region.

19. The system of claim 17, the transparent corner region having a triangular, a rectangular, a square,

a semi-circular or a circular shape.

20. The system of claim 17, the non-transparent corner region being opaque.

21. The system of claim 17, the non-transparent corner region being frosted.

22. The system of claim 17, the non-transparent corner regions being absorptive.

23, The system of claim 17, the non-transparent corner regions being reflective.

24. The system of claim 17, the transparent region and the non-transparent region having the same
shape.

25, The system of claim 17, the light source being a laser.
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29. The systemof claim 17, the plurality of slides being inproperly | oaded
inthe slide receptacle when light fromthe Iight source is blocked by a
non-transparent coner region. 30. The systemof claim17, wherein the
plurality of slides and the transparent regions are glass. 31. A systemfor

determ nj ng et her specinen slide is | oade operly. wi thin s]ide

ocept atto Ticinof it . Srerinbieemions G AL Frsgiogarehe Pedlbiitiotar

i's a poglidedite foptriEloade@Gh fHRRIiE reclPtadld agtd B WhethtothS Mk & Hetet®© iRt Tonatht ligHht
oni.c sensor, .the slide being positioned between the

source; and an ogtoehggtg

|i ght sYUFcE&habpagses HEougBaigied TepRAEHdedionsn sl i de being properly | oaded in the
slide receptacle when the sensor detects light fromthe |ight source that
passes throu%h t he transparent.reghon of the specinen slide. 32. The system
of cl ai i-31, Thirsestenaf elpin Spleshiden being yeangsdn e nertiedl s4¢par ent region are

gl ass. 33. The systemof claim 31, further conprising: a controller
connected to _an output of the sensor; and an indicator connected to an

out put &% t hEhesysiemef ¢laim 17 e shides being preangesiongoé®dlf i gured to activate the

i ndicator to indicate whether the specinen slide is properly |oaded within
the slide receptacle. 34. The system of claim 33, wherein the controller is
a m cr opt oceSkeosystem afjcdain-1dothe pdirliy obplidepbeing iraireredly tlpaded gnthe Fhde weeptaglkh of
claim 337%1enfll‘é&{: ﬁ]&ﬁ th%(?igptrslo 08 bfheld lnoﬁ-rtraﬁs:é eﬁ'c%dgmgﬁﬁ‘.t or connect e.d t_O an
out put of thhe sensor, the sensor being configured to activate the indicator
to indicate whether the specinen slide is properly |oaded within the slide
recept agl e. AcSVst r. determni ng er._sli re | o d
properl%iin §ﬁ§$§88°?§%§bﬁg%%§?mgﬁﬂg??@$ﬁggmﬁa%%?ﬁ#@?ﬁ?&sﬁFggﬁﬁﬁ%@ggeach
slide having a transparent region and a non-transparent region, the

transparent ,reqion bejng bounded by an ed of the slide .and a.

ot F ahEpar Arivot o e R el e A 2 JoanEprSoe s i resspiagle

bet weencdnfpeising:ghdpemen stide aiing dieansfmOfegioh it 8 laipdeion beihe gpepireplideyanti acked i n
the slide receptacle en the sensor, detects Iight.Jron1the.Ii Q} sour.ce

t hat paggjégarcmtnr ; aillg tgsr%la:e;t Mﬁgﬁpgm:tromc sensor, the slide being positioned between the

light source and the sensor, the specimen slide being properly loaded in the slide receptacle when the

sensor detects light from the light source that passes through the transparent region of the specimen slide.
32. The system of claim 31, wherein the specimen slide and the transparent region are glass.
33. The system of claim 31, further comprising: a controller connected to an output of the sensor; and

an indicator connected to an output of the controller, the controller being configured to activate the

indicator to indicate whether the specimen slide is properly loaded within the slide receptacle.

34. The system of claim 33, wherein the controller is a microprocessor, a micro-controller or logic
circuitry.
35. The system of claim 31, further comprising a visual or audible indicator connected to an output of

the sensor, the sensor being configured to activate the indicator to indicate whether the specimen slide is

properly loaded within the slide receptacle.
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regions of the slides. 37. A systemfor determ ning whether slides are

| oaded properly within a slide receptacle, conprising: a plurality of
slides, each slide having a transparent corner region and three
non-transparent corner regions, the transparent coner region being bounded

by an edge of the slide and a non-transparent region; a |light source; and a
sensor 3% he A PISHESIObATIFEIIRE WREReT tsHEes Rregitdcd BIAPESY BrfcP iR EeCetfo COMRTEES? | des
bei ng Lapay by sheadach §ifdettifing hifBsprReeREBE bed WeH rhiiBarsRNEH6n, AR 8&isSardnt ght
fromthe light source that passes through aligned transparent corner
r egi ongegon baing baupdrd by appdge of the slide and a non-transparent region; a light source; and a sensor,
the slides being between the light source and the sensor, the slides being properly loaded in the slide
receptacle when the sensor detects light from the light source that passes through aligned transparent

regions of the slides.

37. A system for determining whether slides are loaded properly within a slide receptacle,
comprising: a plurality of slides, each slide having a transparent corner region and three non-transparent
corner regions, the transparent corner region being bounded by an edge of the slide and a non-transparent
region; a light source; and a sensor, the slides being between the light source and the sensor, the slides
being properly loaded in the slide receptacle when the sensor detects light from the light source that

passes through aligned transparent corner regions of the slides.
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