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SLI DE M SLOAD DETECTI ON SYSTEM FI ELD OF THE | NVENTI ON
The invention relates to slide storage receptacles,
wan@oenos4e2 particularly, to a system for cali br B€T/0§2005/046290

confirmng the orientation of slides within a slide
storage receptacle. BACKGROUND Vari ous devi ces have

been used to store glass slides, such as m croscope

and patient test slides. One known storage receptacle

is a slide cassette. A cassette typically includes a

pair of trays _or r | t hat
extend fromt ﬁi—'@giZ&i@Amﬁéﬁa&éﬁé{}%ﬁm slide
fits into a slot and onto a tray. Each slot receives a
single slide. The dinensions of a slot are typically

| arger than the dihild) OsThE IN\EENGEONo t hat the
slide can be easily inserted into and renoved fromthe

s| ofTheAaventimnadlates Restideasit @getredepiamigsngnd yedre particedarly, to a
robotic actuators or other devices to renove a slide

sydteaTTdrtaliBRAMG dreconfif PR thel dierithiisie oPsliddewithih sid¥lstorage
return the slide into the cassette. For exanple, one

rede¥4QE My acquire a slide froma cassette and
positron it beneath a m croscope or other device so a

cyt ot echnol ogi st can anal yze the sanple for cancer and

ot her nedical conditions. Mre specifically, the

i magi ng system grasps the slide, lifts it above the

retai ni ng nenbers of tI%QK@V@UNvaeS the slide from

the trays and the slot, and positionsthe slide beneath

1 YBHBLEBEAREs NS HRRPLNS D/ SRTSo 68! ks microscope
and %gﬁleﬁ{ t%gt slides. 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
a single slide. The dimensions of a slot are typically larger than the dimensions of a
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. For example, one device may acquire a slide
from a cassette and position it beneath a microscope or other device so a
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
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The manner in which inmaging systens and ot her devices

check the orientation of slides in a slide cassette
w@anweloes4dnproved. ldeally, all of the slides aP€r/US2005/046290

properly arranged flat on the trays inside the

cassette and in a simlar manner. However, as a result

of human or machine errors, slides may be inproperly

| oaded into a cassette. For exanple, a slide may be

thd §IRRS be&itbath shel mictowbos®. Thaimagintaystem ré-iretidahe BBde into the
sanpl e is facing downward, whereas other slides may

facing upward. Further,
ca&fﬁf%eéﬁ@l* ﬁmesa‘%?aq 3 eé@rﬂPie?éd

S can be t ound. In other words, the

I
ey rcter 86761 Wauh BhFen, i, %ﬂgéré?weég Sk the
orifFan ehSHES I TIER Casao? FapEE TRLe Ret dUFATY. Sliode sides ars
that are i erly | oaded may cause conplications
progerly aman r@ E ecipispinsie EedCcansetiesanedn & siprilar manner.
resulting in systemdowntinme and requiring a

Howevet,exsren o saudfi afthmmarechmiachine armrexsidesanaybe irapsaerly loaded
and rearrange slides. SUMVARY |In accordance with one

int@ altadisaRE! FoRexyMphiNG slidedna balimddredisditie downsdd tat surface
is | oaded properly within a sI i de receptacl e includes

with SSspE§mBAdrapi@ i§ Wéﬁé’@b @ ghﬁ’é‘re%@%tﬁer slides may have their
¢ Y.

non-transparent region, source and a senso

oS AU P@bﬁ%ﬁ%n@e%gé@%%wﬁ@%z@@g
SIS TR S T ST AL 1 G I—

region of the slide. In accordance with an alternative
prabigroovhemt for gxemplem Par cede or eiherdata 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

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
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
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whether a plurality of slides are | oaded properly in a

slide receptacle includes a plurality of slides, each
whanie/ogs4ez t r anspar ent regi on and a non-transpaP€nus2005/046290

region, a light source and a sensor. The slides are

positi oned between the |ight source.and the sensor and

are properly |loaded in the slide receptacle when the

sensor detects light fromthe |ight source that passes

loddeddr dhe alidg receptaclespherethe segeardetodtstiight ot light source
a further alternative enbodi nent, a systemfor

tha(t%'a%@% ﬂtrﬁggﬁ‘ﬁﬂ% HahsSalche fe bR olfﬂ%jﬁﬂieor operly within

I'ide receptacle includes a plurality of slides,

eacn} ?gé{%@gr @et\/&@géﬂaélfé?haﬁ\%r @ﬁ{bodﬁﬂgﬁ{] gsrtem Fcﬁ'ddetermmmg

non ént rner Teglons ce an
n the

ns The sl.ides are positioned betwe .
whEi ot ity it J8Rs e ded By 3 Sf %%ae%er?tﬁgl'%h@c'wes a
slide receptacl e when the sensor detects |ight from .
pluraldy of glistess aei Bavipg® trrisnasentipgiograns a gﬁ@gransparent region, a
transparent corner regions of the slides. In various
lighdrdeouicarand s, semsoor hbe stiflesase pdsitioned hatvweeean the light source and
transparent region, and the other three corners can

thesarsonandtar@ pesparibaded ltthelstide peceptacielwifesh tiRasBigoptetects
frosted regions that are absorptive or reflective.

rQ‘FcfrﬁftﬁQtl Q
oA ghe 8 L patmec AR, alel o didn efens o e
ed For exanpl e, the sl i des belng arranged in a

rtical stack or horizontally and between a |ight

sou d a,sen or. ans aren can
boul i e et gierabRdiatenG %)f%&e@?ﬁ%@e%rran%ew@ﬁthershdes
regi on. Further a transparent region can have

are [gaglegupraperly athim quslide reqepiadle ingludes arplyrality of slides, each

sem -circul ar shape. Each slide
having a transparent corner region and three non-transparent corner regions, a light

sli

source and a sensor. The slides are positioned between the light source and the
sensor and are 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.

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
opaque or frosted regions that are absorptive or reflective. Different configurations,
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
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can have, for exanple, three non-transparent regions,
whi ch can be various shapes, such as triangle or
w0 e@bargghe shapes. The transparent and non-tr aPSPESING046290
regions may or may not be the sanme shape. Also in
vari ous enbodi nents, the light source, such as a
| aser, can generate |light at various wavel engths,
i ncl udi ng visible and non-vi si bl e wavel engt hs. The
ed§6o$ tie slide grdermiretranspgreat reylordaFarthéata trawkpeaénisregion can
whet her the one or nore slides are properly |oaded in

hald' tﬁéh&lt?lﬁf %?f&r@%‘leﬁ' s hcﬁ&ﬂalb@r é@ﬁﬁcﬁ&lﬁﬁé\%@ eE§ch slide

message splaye on i splay screen or

ca@m@;ega@@ Ll W -,

sufloqs bl pere %ﬁﬁgé?e%ﬂa%ﬁeﬁgeﬁar‘éﬂﬁanf aﬂe%frqn%parentreglons

conjunction with the acconpanyi ng draw ngs in which
may; ®empg et Badbe samresRapadi cate |i ke features and
wherein: Figure 1 is a perspective view of a known
sl i Adsdiawianigus edamodimantsathe lightgourashauch asatlasarcean generate
edges; Figure 2 is a top view of a known slide having

ligitti stedaridiet wavélehgthge indliding visible dratrenwisiisidosavelongths. The
havi ng frosted end sections;Figure 3 is a perspective

seﬂ%&"&aﬁ’if hefiRM s ‘éﬁb@dét?f%ﬁﬁqnéﬂcb% \Nﬁé!ﬂh%trﬁé 888 oPfore slides

est at are t esama engt |gure |satop VI ew
S R T

fo
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
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

faces or edges and having frosted end sections;



10

15

20

use in various enbodi nents; Figure 6 illustrates a
system havi ng slides having aligned transparent
wGee@biorss2 as a result of all of the slides beiPQr/Uus2005/046290

properly | oaded; Figure 7 illustrates a system havi ng
slides having m saligned transparent sections due to a
slide being rotated end to end; Figure 8 illustrates a

system havi ng slides having m saligned transparent
secfFigans 3Gsig pemspective dievbef agnbinsoedresphapied didehaving sides
Figure 9 illustrates a system having slides that are

or ?ddaég@]%ga%]t@ $rh8%ejthedge and having al i gned
r

nsparent sections;” Figure 10 illustrates an

o P e 3Bb T B P et ansar on

reg -transparent region

alternatLyv odi ts: . Figure 11 illustrates a .
f ur Eigure BisiRiES 7 dds Haying fanapasentanddiari iy tagient regions for
shaped transparent region and non-transparent regions

usg iy variaisi embpdigteidsi ve enbodi ments; Figure 12
illustrates a further alternative arrangenent of a
par Figare @ riliistratds e gystean vingnislidesitavinghd@ligned transparent
non-transparent regions for use in alternative

sedtivheds® Adstilofailr f the slitlbs deiraf propariplideted! t er nati ve
arrangenent of a circular transparent region

sur ck BRtal i Aisd ant t
EBR T o8 s ere BRGNS pen

sedPhf B 0 B R TBRRE R BHIA S (S E1S e
Fi gr‘:'{g%rel % iﬂﬂgtrastgg raog}r)sdtg% RXviﬁg 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
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

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

embodiments;
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non-transparent regions for use in alternative
enbodi nents; and Figure 15 illustrates a further
w@bkdoeorszd: ve arrangenment of a transparent regiPOT/ERIN0E046290
non-transparent region at the opposite end and
ext endi ng between the sides of the slide. DETAILED
DESCRI PTI ON OF | LLUSTRATED EMBODI MENTS Enbodi nents can
be utilized to determ ne whether slides are properly
| oaBigdrend 3 dlustratescanathéi altesinativiederangeaperd off a cirsulahtragsparent
a cassette, such as a part no. 70292- 000, avail able
regidrPsnrfyindeddsy #abalttiapalsil régions fordsk ealtdvhatiemboliments;
Massachusetts 01752. As shown in Figure 1, one
exe VS hi : i eshrii ;
AR Y€ ulhalld gt BUAHANRS arsbbeMe o bbbt il
. r. . Cr
rafiyifeftitqdh BARLRARRIRRRRE AR 0550042 Ad Shrgifea by @
opposite edge 117. Referring to Figure 2, so sl i des
nomEARSPRENL S8KI0NS A iSe A tETGRLYe aBBOHIMEHS BRI be used
to facilitate printing nunbers on to the slide 110 or )
t o Figure 1§ jllustretasaniirer affernative arrangemeat okaangpasent region
handl ed. The slides shown in Figures 3 and 4 are
andjamenatranspagentaegionaat-tsd appdsite énltkand eatandingbeiwseehithe sides
and 115 that are |onger than edges 116 and 117.
of thersgigaes skilled in the art w || appreciate that other
slide configurations can be utilized. For exanple,

referring to Figure 3 and 4, another exenplary slide
110 i s a square-shaped slide having sides 114 and 115

our ppEaE L P ERGRIEON LR AL B TR £ RESIMerets

limtation, this specification refers to
r ecEmb@danBaRYANYd Wiiged 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, Marlborough,
Massachusetts 01752. As shown in Figure 1, one exemplary slide 110 has top
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
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
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In normal use, slides 110 are |oaded into a cassette
so that they are flat and are properly positioned so
W b@b/otdrey face upright with the speci nen sanpP@wsUSDB5/046290
being on top surfaces 111 of the slides 110. Al of
the slides are typically arranged in a simlar manner
since processing equi pnent is typically configured to
handl e slides that are oriented in a particul ar
apptimrﬁe.thﬁmthensli@l«idrifigdratimrlshmmbe utilized. doprexamgle, referring to
that the "common" orientation can vary dependi ng on

Fig{d?é AP &1 4 fotRBeRHp IBRESIdeCPTT isH§qidreRhapRavside having sides
hi s SpeCIfI cation refers to slides being flat with

114 RS ERGRR o i ARSI ESBERGD et rBsos o
R0 AR SRcblg AISRRHE P AR o rocangie

cassefte 100 by being flipped upside down or rotated

shaped gideees so that they are not correctly arranged in
the cassette. Enbodi nents can be used to determ ne
whelmpernaluss), siidas HtGkaienpadedinty a casgsetle so thatthryage flat and
in the cassette by using a transparent region. Mre

arpprdperlyl poditjonedeé@ tmatrtpey dade gprightwitia tisé specibih samples 112
use in various enbodi nents includes a transparent

beh@WPfbp A Riatlesond ¢¥fthé BRIEON 16T AllYF tHdSlidks 4l ty;@inlly arranged
non-transparent regions 510, 512 and 514 (genera y

in éjsﬁpn{la { PhanlSr %lﬂc@?%@é?ﬁg@?&%ﬂgﬂg%ls t&@%?lly configured to handle

ransparen glons r ang

SIS thezﬁﬂn%%séhéﬁtgs SuF AR ek oéﬁfﬁ%ao in the art will

illustrated enbodi nent, the non-transparent region 514
apeseciaiadhaithaesammen” rigasation eafevary; drpesging qméhe cassette and

transparent region 520 is bounded by an edge of the
eqsipimient®oafiguatiohs, hayvever dhisspesificatiogirefers toslides 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,
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
embodiments includes a transparent region 520 at one of the corners of the slide,
and non-transparent regions 510, 512 and 514 (generally 510). In the illustrated

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

7
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As shown in Figure 5, the transparent region 520 is a
portion of the slide 500 itself, and the

woomeTENspar ent regi ons 510 may be, for exanpPE&l/US2005/046290
portions of the slide 500 that are frosted 5 18 or
coated with an opaque material. Alternatively,
nontransparent regions 5 10 may be fornmed using other
techni ques, such as applying a non-transparent

saradiizs aethedrarspaséntdegion 320¢ howeyet, ieentzidinhe ntsoarehet so limited.
one portion is nore transparent than the other using,

In tH¥ |Il@§t@é‘iﬁb%mlb@diﬁ’fen¢ttﬁé inB8-traipasdniiggion’s 1atek&inds between the
sui tabl e techni ques. The non-transparent regions 510

sidBBYf e ?P&?%@E "Iﬁé’fraﬁ%ie{&@ﬁh‘e‘é%ﬁj?»?@;?bB?n@%ﬂ bY%n edge of the

materi a e‘materi

0 r ent nner of making the

shcp? ﬂ&? aggﬁl"é’ﬁ‘" %gﬂ rﬁéfg%“%@purposes of
expl anation, not limtation, specification refers
P e ahonR Fisa . ey ShePasatt 1601540 B Rtion o6 0ta glile 500
materials and techniques for forned a frosted,

itseth rand: thespen-tianspatent segiens 54Pemaydun fPhexampla, toastiens of the
are, therefore, not discussed here in further detail.

slidec3Gbithat ake froetedia 8tdreoatad with bnapageeinaateriah dtlienmatively, non-
transparent regions 510 may not absorb or reflect 100%

traf$pdrBat feRforfes 0 hiag e foRAEd hbmg dtasr ﬁebﬁﬁm@eeguch as applying a
i "

regi ons 510 nay transmt a snmall anount of

no@%@@%p? tYadHes] \l%rt% O‘fu% or”ﬁ’@étr éﬁdﬁ ) tHaEBhé portion is

cation are |n to incl reglons t

truly nont t andr |on f I
morg fehepdich faztihe aifisr U Tt %ﬁa@%‘”’r&ﬁc@a@ Ao, &r other

enabl e a sensor_to detect and d| st nguj
suifabia i taghRiAK8Sgh TBe tRUhEBBSRATENE e.isagl@.'fig551%51 ;man? Z’@y apsgptive or

passi ng through a non-transparent regi on 520. Wet her
reflestive idapspdingnonribgi materil ®fhthei slifledandethenmaterial of the non-

transm ssion capabilities can
transparent region 510 and manner of making the non-transparent region 510. For
purposes of explanation, not limitation, this specification refers to non-transparent
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
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
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be used may depend on, for exanple, the sensitivity of
the sensor and the abilities of the sensor to
wal@biorsyot sh | i ght of different intensities. RedBUS00§046290
to Figure 6, a system 600 that includes one or nore
slides 500, a light source 6 10 that emts |ight or
el ectromagnetic energy 612 and a sensor 620 that
detects light 612 fromthe |ight source 610. The
regforgB2eoidralre raserssdritvaletéctomsd disbinguish, lightreassing through a
skilled in the art will appreciate that the system can

traﬂ\ réﬁﬁegicfﬁfﬂ@aﬁd aﬁyh@ﬁtqoa@fs.ug thERh a@n@mtra‘h@?aﬁéﬂt fyion 520.

slides, 50 slides, etc he type of |ight source

Wt}@hjdgerls atré ?‘r%ﬂ ﬁ% r% ﬁ%g@r%r%qtﬁﬁn%@@élgtggﬁpﬁlgies can
o AT e B S B 4 s

a vvhlte |ight source, a Light Emtting D ode (LED) and

of tae|s,§§éprto_3l§m9'@§lz?lghb%@'ﬁgrqmwn%@?ce 610 may be
collimated, and may be of various wavel engths,
i ncRefgirrigg (o Eigsire 6we\sybteny 6A8 thalgnelydes emersneresgigles 500, a
nanoneters (nn) to about 700 nm and invisible

lightavalcengl b shatsermits ightl orf elaciesmagretiespeigy 12 ahdwa setiddr 620
nmto about 1000 nm and ultraviol et wavel engths of

thaﬁ@@!@ctéﬁéﬁht@?ﬂﬁorﬂhﬁéhgﬁ%mﬁé 69oe T@PéeF'Eh?éé/lllet@éLtbs five slides,

source and sensor 620 conbi nation is Mdel

PR B ORIGA R IStV aBEReid et *‘Eé?péeﬁ%f? include

.SA 950,, Aus I|a that em,ts eIe ths of

dif %ﬁpuggboem@%@ dedis-6780 e 10 580 AR nd .
Model LR-4 anal ogue recejver, also avail abl ef
LasEReRPerRiviohy seuTsa it tH?HSN&ﬁS&a@fd%@to%@’G tqu ghslides or

nm Persons skilled in the art will appreciate that
theslide 50Dingateriah the sumber etslicles S00athestrangdl ofithe lighédource 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
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
module, available from Laserex Technologies Pty Lid., 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
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In the illustrated enbodi nent, the slides 500 are
shown as a vertical stack as they would be arranged in
w@2®bioggorassette. In this enbodi nent, the |i ghtT/EO20E@46290
610 and sensor 620 are positioned at opposite ends of
the slides 500, i.e., above and below the vertica
stack. The |light source 6 10 and sensor 620 may al so
be switched so that the sensor 620 is above the stack
front Lasérdgshifg amdndiagdthirghye sbabowt 35001160 hal. ofetsbas skilled in
slides 500. Thus, enbodinments can be used with
théihﬁfvﬂn aabr@é@ﬂa@f@tﬂbsn@ﬁt s%ureée%nd 'E'éﬁs&éséaﬁﬁhféb e Ufiffed.

can determ ne whet her t des 500 are properly

| Oaﬂf étf}ﬁeﬁ %ﬁ@%@ﬁeh??ﬁé’;ﬁ&ow %}% sHoWH 5S4 fefilcBl8tack as

SOUTCE passes ranspar ent

re 520 of f, the s s,, 500

thw%ﬂﬂ soiiedn a delshsate: nﬁﬁhaﬁreg%f? ﬂﬁ?ﬁghtsourceﬁm
possi bl e when none of the nontransparent regions

aHQrS@nsat:ﬁ?%ar@\ppﬁmﬁneﬁ &t gapaAsits epde of fhgnslidesn0G, H@s» above and
allowing the light 612 to pass through the transparent

beloaginenerticzd stackt Adedight souree® 10andssansor 632 hayaiss be switched
data or a signal 622 that can be used to provide an

so itivali the tsensoMb20 leabdveetheestack obitdsB0Mgne teetighti wirce 610 is
612 fromthe light source 610, i.e., whether the

bef ﬂh%%haé@ 500 OMRLL YerhBagdmsents cbh%eqm%trﬁmff@%tfa@m@éments
signal 622 or additional conponents can be used

fgﬁ#; \d de indication functions. For exanple, the sensor

put 622 can drive the indicator directly, or the

sensor ou ut 622 can be a,control 630
SucRNe SR arck oot ed Sicforns avhesfief UTe ide%,p0h ags droperly
circuitry or gates, which provides the necessary data
loagieddn ﬁ}ﬁaq:@ss@tte@a@@fiuwbemﬁélmt Gherfeom tlae Hightsiosirce810 passes
shown in Figure 6 , to provide a pass/fail
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
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 signhal
622 or additional components can be used to provide indication functions. For
example, the sensor output 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
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i ndication. Further, the controller 630 can be used to
initiate other actions or displays. For exanple, the
w@ombT84ber 630 can generate a signal or data PEEUS2085/046290
used by the controlling systemor conputer which, in
response to the signal or data, generates an error
nmessage that is displayed on a screen. Alternatively,
the conputer can initiate corrective action, if the
638\ts taetivate e crombrey indéshtodsnds showndn tHiguredi o peovided pass/fail
i nclude a visual indicator, an audible indicator, or a

indigatinnatFuethel hiee @bntrdiRr B3R She YsetSteainitiatg!igthéoactions or
can be an indicator light or Light Enmtting D ode

oo £ R0 PR s B b s
oy A3 ey SydelCt BN AIiet B lthonBIo ] §el or cata,

LED .to indicate that the sljdes are all properl .
geTigERIEs i 8TaY GPRTPAR S (GRPIEYEI AN @ shTRCRnaffematively, the

processi ng _can continue. The LED 642 is a red (R LED
computerdiaaingiate gorreptiveoaetian, ifitbesystanads sacenfigired.

properly | oaded in the cassette and that the cassette

r eqindiestonsihat eaabeeaised incudeavisulakinslicader, ahiayalitda indicator, or

Persons skilled in the art will appreciate that other

a dongbiaatio® therebRr FECHeimle0s visilab intiédtoncambealrsindlRator light or
utilized. If the slides 500 are properly | oaded in the

Luﬁéﬁ_ﬁ@ﬁtsr%sggrﬂaef@@aﬁ?)f 5icH b8 !l‘.'.EI?SGG4 bhd ®a2t hél%rrr] tathﬁllbié’ﬁ{d%ﬁtor can

gned wi th each ot her.

arrangenerd,,~Jj ght .,612 i t . t e r 6
be 3 SPPRE <. b fusfafedt FEpBGEn B HlCgRrs"Mhude two
ppropriate signal to drive an [ndicator, such as t
LEERAAD a8 G A cons Sepkal b aThe D A% B 6 e (BRAED to
slides are properly | oaded and the
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
requires maintenance to correct the slide alignment. Persons skilled in the art will
appreciate that other indication color schemes or information can also 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
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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cyt ot echnol ogi st can proceed. On the other hand, if the

slides 500 are not properly | oaded, then the sensor
WwWo2®e0r84eDNnt rol | er 630 does not detect |ight GRCT/ARIING/046290

can generate signals to activate the red LED 642

and/ or speaker 644, to indicate that one or nore

slides are inproperly | oaded, thus requiring the

cytotechnol ogist's attention. The signal 632 can be

gengyfrtbtRaskan® s thealidex 80Dlee nbheropesig teadef, thérgthe sensor
612 being detected within a pre-determ ned anount of

62b'd?%oﬁ rbli?érq1 ?(ééiﬁ@?d&é@t Igﬁg‘g‘?ﬂ ?H Sclélfw ne@atb%@%&ﬂé t®hctivate

user to c e arrang nt o es 1 n

S TR LN, o b4, HEERT YA more s ore
impistnet Bdoadeshdub ERdes the ey BT ROH S, m‘?‘q@*q'nﬂem% al 632
into the cassette. In this arrangenent, the top

canrhe generptad basadwon.dor exemel tag absergref B}th@éé’e@'nﬁ Getected
the mddle slide 500 is inproperly rotated. As a

withérsa bre-deteTatinedhapmuabof tirmgiades the slidearde KERlealrar after a request
rotated around, and the transparent region 520 is

of hQedr €6 chask B 4Mang@nent bEsIidNRthé bassdtri.ng | ocat ed
within the path of the light 612 if the slide were

Pr oped s FOARESlILSRAR: I& ¥rrahb@ n@sll% lﬁl@ﬁbﬁ@%rmoreslides
J) sorbed or P

i ght¥source 610 s a ecte
nont ranspar ent .regdi o 0es;: No

arg Biik6AIgE5 T BrulciioEiotis ¥ “%oﬁq?' & 4’%@%%@399&6@&%3 0

an indicati ntht pne  or r es are |
th\daeiaong K0S & eUFs TG theeacsatie: de s PagRaement the (dp twoand

attention. ure 8 shows another arrangenent in whic
thex batiade. T Bl 901 51é caBGIY lpaded, sbes i ITaiddinaide 500 s

bottom slide of the stack is flipped upside down. As a
impespérly, 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.
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.

In this example, the bottom slide of the stack is flipped upside down. As a resulit,

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

casseite. The non-transparent region 514 is now in the path of the light 612, and
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non-transparent regions 510 and 512 are flipped and

are still located inside the cassette. The
wmensrsanspar ent region 514 is now i n the pat hrOf/Us1085/046290

light 612, andthe transparent region 520 is now

outside of the path of the light 612. As a result,

light 612 fromthe |ight source 610 is absorbed or

reflected by non-transparent region 514 and does not
therterspatdret regiohod2Gidthow baisidmnebiheqedih af tioa tighitd 12 r A§ aldresult,

generates an indication that one or nore slides are

light BI20R8H ¥hd fgrtesburts &1 0 RAAbEArBed tdiereflected by non-transparent
cytotechnologist's attention. Further, a slide nay

reg?drﬁ_@ » ‘ﬁtnﬁl dd%%er?qt‘?@gcﬁ ML Esor MY £ NThE s§ﬁ§ﬁ%é@b+ Mc}ﬁlrolﬁr 630

rrangenents sho

This arrangene asor
GenEIALe, BReIREBR ot | IF B JERI g 0Re P oRIPTaRGNY Jaasegy thus
an_indication to be generated that one, or nore slides
reqyiringbe c;ymsewaogléaa atisnfion.nEughes & slide ey alsecbe flipped and
skilled in the art will appreciate that alternative
rotatetipehichris essentially@ canebingtion of thefdreangamentasbpundnt-igures 7
and non-transparent patterns, |ight sources, sensors,

and8) Thiswmtanderhentavslid bisdaresult imgromitanspéi@nt sectiopl kdocking the
in the enbodinents illustrated in Figures 6-8, slides

l rﬁ%oaéﬁuﬁﬁ‘@% inQicdaliBh Mo P HEREAILEH itNSt Gid dRISERNElidE? dre not
cassette, T.e., stacked vertically and spaced apart

pm&%giﬁ ‘%j Fgr asé@tt@n alternative enbodi nent, slides

on top of each other so each slide

"°”%%‘|§3 SRR G AR B el R o g s incluge

functlons with slides 500 that are arranged
theh H8e fonfiéfquuraaﬁp@re@t RNbmogdigansRarent P@H?”b"at light ngources,

of transparent and non-transparent regions can also be
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
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
used. Forexample, 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 exampie, Figure 10 illustrates a slide 1000 having
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used. For exanple, although Figures 5-8 illustrate
slides 500 with triangl e-shaped transparent regi on 520
wo owawesiont a corner of a slide, the transpar ePCT/DSYPODM6290
520 can have ot her shapes and sizes. For exanpl e,
Figure 10 illustrates a slide 1000 havi nga
squar e- shaped transparent region 1000 partially
surrounded by a non-transparent region 1014. The
a stparéishappd treinspargit eegiod Q000 partiallp $drroandéxtbypha pgh-ttdreparent
sanme shape and size as the transparent region 1020.

re§ioBUiR 411r hé hHﬁltfaﬂfsﬁéréht?égl(éiﬁs 1590 i é‘an be about the same

r ect angl e- shaped transparent region 1100 t

ShBRE A Yo BUTROUANEo RN a0l BN TG R 'ilf%:%’trgfésl%lﬁqe 1100

non-tr anspar ent can

t he sa ze as.the tr ar.e i on
eyt Fatagle haph tipcepateat repian f A1 MBUEF hatfall Sirounded by a
sem -circle shaped transparent region 1220 that is
nOQatr@nsmr?ntsr@gmhwd '599 aonﬁwparﬁéﬁ@@ﬁnsﬂégp@ndltw can be
The non-transparent regions 1210 and 1212 can be about
aboht tbarsamségiwpendndi size sas the ttanspapanteregioredii@0. 1 Figure 12
or, as shown in Figure 12, be other shapes and/or
ilnstratss 8 elidda200 havingra sémnsme ehbpee transparst tegiod 1220 that is
1212 may bl ock light 612 fromthe |ight source 610.

paHidly’ §Srrdnded byUh! RGH- tr‘ahkb‘ér‘ern?tr@gmwﬁh‘@ U TRBSRE-Hahsparent

and’non-transparent regions can b di fferent shapes

re@gﬂé quﬁ'agmglsg % g4 be%bfou?[f?é&alﬂggh' ald Si-e 5 rthe éransparent

own I n I gure ransparen
rediSR o2 S S AN FLBIURE 1RPRATSE FRAReAG a'r's?ﬁees S5 that the

region 1320 in the illustrated enbodi nent is circu
nopriraspseenigeginns: R andiel2anay blackdightiéd2 o the Ilght source

non-transparent region 1314. The slide 1300 al so
610ncl udes a

Figures 13-15 further illustrate how the transparent and non-transparent

regions can be different shapes and/or sizes to suit different applications. For
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
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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non-transparent region 1310 that in the shape of a

circle (or another shape) so that |[ight 612 that
wmeooambd4y2 passes t hrough the transparent regi oPCT/BRID05/046290

woul d be bl ocked by the non-transparent region 1310 if

the slide is not | oaded properly in the cassette.As a

further exanple, the transparent region 1420 can be

| ocated al ong the other edge of the slide, as shown in

fi guee flfthet Bxadipte, e cdhspaent tegiomdAR0 zas ber looated along the
regi on 1414 partially surrounds the transparent region

othﬁ?é?jgoeaﬂfj R 1IA8N 2k 'SHHWRATERGufe g4 ONF & @rapedikeh?, the non-

are about the shape and size as the transparent region

traEi;;p?éﬁr Qfeecﬂ?ﬁ :'lrgfg H%}arﬁé\ﬂﬁou@& tz\té?tméﬁrghtgﬁg?orﬁﬂrzé h&nd the
o PR} 1472 4 AR Bt e and s as the
configuration shown in Fi 8ure 15. At themﬁ@osne end

tramparﬁat £e9iga, 140evAs a THBhQH BXABPE i3S ) iFagurea 5, the

be non-transparent 1510 rather than using separate
trangparenbnegiane 520 ecarome astrisinglershaped Heanspagentetegion that is
since both configurations would block |ight 612 from

sufrbéndédiby a houLieandpdent reflon 814 eimitartoth@comgursition shown in
| oaded into the cassette. Persons skilled in the art

Figliré 152PRUREHBHSsitd '@id 8%b%ﬁ§e Gt IHRMENtRE end of the slide can

rectangul ar, square, circular, and other shapes of

tran tr {
be 1145 @#f’f‘%pﬁ%nf‘i%@?@fw?@%@%ﬁ% s%pe%hﬁ%ﬁ?éﬁ%f*%@g. 3t fehfons as

one.arrangenent .o .
ShQWR It PG s ol donTaRptnbs v hBElkdantE1Z fram the ight

slide. Shapes of the transparent re ion and the
sower-G10aif Hisaslide lSrn;:gmmgerﬂm(;aadsdert gtcasaet®. The

si zes of the non-transparent regions can al so

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
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.
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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vary as needed. As further exanple, the entire end of
the slide can be a nontransparent regi ons since the
w@bkiod®s48ti | | include a common transparent regPONUS2005/046290
Mor eover, the transparent regions may be different
sizes. The shape and size of the transparent regions
may depend on, for exanple, the size of the slide, and
the light source that is used, e.g., whether the |ight
a diffuses ightssoures)| sincatelimaiterhligltaoureesomaydid tseset withdidth larger
source, since collimted |ight sources may be used

an¥i drhalkPtdizé A H@REp ARt ?rE?ibh@.r AddiB6h4Ifyatsd dfa@Bparent region and
regions. Additionally, the transparent region and

coﬁ?#é&?ﬁﬁgﬂoﬁ% : 'éréﬁp%rﬁ%reﬂ 'é"&ﬁéﬁpﬁ'tﬁﬁiéé?énpfb‘&%lﬁbfns on a

eren ocati ons on urt her,

transparept section be bounded b f .
sllciq.?@ dﬂ‘f qurgﬂg%lgﬂpqyegg gﬂu%aecﬁg)ﬁﬁ%%lg% ofttlbeeshde and
surrounded by a non-transparent regjon. Accordingly, .

a noR-iranRPRARN e0inms O KB henswawi%d %d qm%&’aﬂﬁg%*iyea\édeg'on-
as illustrative enbodi nents, and are not intended to .
Acberdingty tthegonfiguativnsghpwros fdguressio-15 ate provided as illustrative

wi ||l appreciate that there are various nunbers,
enfdtairaentss andsareand iteadéd tmbe dimitimginspar ent  and
non-transparent regions that provide an indication of

- a URCBYRIIRGIY ADERBRE skMbdtif maﬁrvﬁmbﬁbﬁaiia@qhb't Hdre are various
passes fromthe |ight source through the aligned

o285 B8 SO RLBO 4R SRSt eod A3 SpParentregons

nTReCa S B of LRk, Al ST b BReRRLY Foions ton
conprising: a plurality of slides, each slide,havin% a

passemipartbrtlightse wisedhesughriba efigned Haaspareagregions to the sensor

to indicate, in which case the slides are properly loaded in the cassette.
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a light source; and a sensor, the slides being between

the light source and the sensor, the slides being
w@e@pord4y2 | oaded in the slide receptacl e when PEEUS2005/046290

sensor detects light fromthe |ight source that passes

through aligned transparent regions of the slides. 2.

The system of claim 1, the transparent region being a

transparent coner region. .nge system of claiml1,

the transparent region befﬁé\M unded by an edge of the

slide ndannt ans are regjen The, system. of .
ol e mA SVRRE OF SRESAILRE TPEben AR AT Joa0sy Piakel 4 = sice
r eebprgld abmpasiaguar e, a ci rcul ar or a sem -circular
shape. 5. The systemof claim1, the non- t{ﬁ%l ar ent

regi orf BRI chxﬁ'tﬂ?é egch glide R IGNSRAEN i figd a non-

NeAhdd-pdIRRagieRL region being frosted. 7. The system of
claim1l, the non-transparent region being absorptive.

8. Thea L*Q}ﬁtS@HﬂC@f aedlaim 1, the non-transparent region

bei ng ég&lls%q,t ive. 9. The systemof claim1, the
transparent region and the non-transparent region

havi nghe hmm@mweemme lrghéscsyse and the senaiyihe slidagbeing

BB R8BS g P AL ETBBL TR P

Wit lseurcelthatpassas tHryug alkinied emnapaep’r @gemis\of ltiva dietdsi n
the slide receptacle based on whether the sensor
detects light fromthe |ight source that passes

t pr ougthe system of claim 1, the transparent region being a transparent corner

region.

3. The system of claim 1, the transparent region being bounded by an edge

of the slide and a non-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.
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al i gned transparent regions. 12. The system of claim

1, the light source and the sensor being arranged
wamsizsavt al | y perpendi cular to top and bott onmPCIUSA0E646290

of the plurality of slides. 13. The system of claim1,

the slides being arranged in a vertical stack. 14. The

systen1of claiml, the slides being arranged

o051 T Hhd syemetcigcp e T 58ueg Seird hiaser ge

recept acl e when |i ght fromthe |light source is bl ocked

by a ngntranspar.ent
%1 The syster% of claim 1 %he 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.
13.  The system of claim 1, the slides being arranged in a vertical stack.

14.  The system of claim 1, the slides being arranged horizontally.

156.  The system of claim 1, the plurality of slides being improperly loaded in

the slide receptacle when light from the light source is blocked by a non-
transparent region.
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