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wd & /RBHENTION relates to a centrifugation device comprising-&/GB2o03/663524
combined sample chamber and slide holder adapted to be mounted, with
a 10 microscope slide, in a centrifuge in a predetermined position, after
placing, in the sample chamber, a fluid biological sample containing cells,
the device being so-arranged that when the centrifuge is operated, a thin
layer - ideally a monolayer - of cells is deposited from the fluid onto a
predetermined deposition area on the glass microscope slide. Such a
centrifugation device is herein 15 referred to as being "of the kind
specified". Various forms of centrifugation device of the kind specified
have been known in the past. Examples of such devices are disclosed,
fo&émﬁ@g@rﬁwtﬁﬁ@?éﬁﬁo; 4,696,743; 4,853,188 and
4,874,582 and European Patents 20 Nos. 0184374 and 0047840. Some
5 examples have been reusable, that is to say it was possible and intended
that after the device had been used to deposit cells from a fluid sample
onto a first microscope slide, and the slide removed, the device could be
cleaned, a fresh slide fitted, a fresh fluid sample placed in the sample
chamber and the device again placed into the centrifuge and so on 25
indefiniteFEIES S BNGHEEN anlaithe ®lide isofifoprseretainéceby@nprising a
releasable and re-attachable clip of some description. Some later
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cettffRib AN ES BN Iind spitsribalfereSriediylbeuseogped, with 2
thﬁ&f@r&%éﬁtgﬁ&, in a centrifuge in a predetermined position, after placing, in

the sample chamber, a ﬁﬂd biological sample containing cells, the device being
so-arranged that when the cenfrifuge is operated, a thin layer - ideally a
monolayer - of cells is deposited from the fluid onto a predetermined deposition
arca on the glass microscope slide. Such a centrifugation device is herein

referred to as being “of the kind specified”.

Various forms of cenirifugation device of the kind specified have been
known in the past. Examples of such devices are disclosed, for example, in US
Patents 4,391,710; 4,696,743; 4,853,188 and 4,874,582 and European Patents
Nos. 0184374 and 0047840. Some examples have been reusable, that is to say
it was possible and intended that after the device had been used to deposit cells
from a fluid sample onto a first microscope slide, and the slide removed, the
device could be cleaned, a fresh slide fitted, a fresh fluid sample placed in the
sample chamber and the device again placed info the centrifuge and so on
indefinitely. In these arrangements the slide is, of course retained by a
releasable and re-attachable clip of some description. Some later centrifugation
devices of the kind specified were of the single-use type, that is to say they
were designed in such a way that they could not, or could not conveniently, be

used more than once, thereby avoiding contamination problems resulting from



were designed in such a way that they could not, or could not
conveniently, be used more than once, thereby avoiding contamination
problems resulting from 7 improper cleaning procedures between uses. In
view of their inevitably disposable nature, devices of the latter character
have generally been largely of plastics in order to minimize production
impropestsleEniamplecdbeslibeentsimaypravidieandfmpeov e cemthifulasiemble nature,
. devic%aof the single use type. According to one aspect of the present

devieqs\RintiGn 2HHErENRHHEYiBRYF eertiRssnaaeslic o Calipitsing arder to minimize

pmdugggllp(@ggg‘ sample chamber and slide holder adapted to be mounted, with

a microscope slide, in a centrifuge in a predetermined, position, after

placing, in the sample chamber, a fluid biological sample containing cells,

the centrifugation device comprising an integrally moulded body affording
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use typide of the base defining a chamber for a fluid sample, with an opening for

he introduction of fluid to said chamber, the base including an aperture

and carrying a means for sealing the edges of such aperture with respect

to the suyrface of a microscore slide placed across the base, or for
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base plate by an integral hinge and a catch arrangement forme
a micintegpalltiddththecernddindemof thedderiotahdasiangedienberithe batk sample
late is closed against the rear of a microscope slide engaged with the
at
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structure on one side of the base defining a chamber for a fluid sample, with an opening for
the introduction of fluid to said chamber, the base including an aperture and carrying a means
for sealing the edges of such aperture with respect to the surface of a microscope slide placed
across the base, or for allowing the passage of liquid but obstructing the passage of cells, the
centrifugation device further including a back plate connected with the base plate by an
integral hinge and a catch arrangement formed integrally with the remainder of the device
and arranged, when the back plate is closed against the rear of a microscope slide engaged
with the base, to locate the slide between the base and the cover plate and to hold the cover
plate in this closed position, the catch arrangement comprising a back plate detent carried by
the back plate adjacent the free edge of the latter and which, in operation, co-operates, in the
closed position of the device, with a complementary latch carried by the body of the device
and connected with said body by an integral live hinge, the catch arrangement further
comprising a shield element which, in the condition of the device before use, is secured in a
position in which it extends over the complementary latch at a predetermined distance from
the integral live hinge of the said complementary latch, the arrangement being such that in the

closed position, with the shield element still attached, the back plate detent is retained

between the shield element and the complementary latch and the shieid element counteracts a



the back plate adjacent the free edge of the latter and which, in operation,
co-operates, in the closed position of the device, with a complementary
latch carried by the body of the device and connected with said body by
an integral live hinge, the catch arrangement further comprising a shield
element which, in the condition of the device before use, is secured in a

turninOsibtioRH0 Appichl itexendspienthtacompenmentasydateh @hsion in the said back
predetermined distance from the integral live hinge of the said

plate dejfifpieHhelntar N nehe arfimgdbieribieing slrepedoidinthaobisd member in
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retained between the shield element and the complementary latch an

complheshieldistaméiat:doy therkets ac’ay iy ning yametsappliesi4e thaent for release
complementary latch as a result of tension in the said back plate detent,
of the st Bate AR GOl RRGibRS KRk g BrankArRBIERY the Bam@f the device,
and tﬂﬁm%ﬂ{bﬁ?&“&@ Hﬁl,aarggg(#getggdg_evice body, the shield element is able
to move away from said complementary latch allowing the latter to swing
away from the back plate detent for release of the back plate detent to
allow the back plate to swing away from the body of the device, and to
allow removal of the microscope slide. The complementary latch may be
provided with a retaining arm which engages a face of the detent on the
back plate to push the detent across the abutment face of the latch as the
latch tilts outwardly and backwards during the release of the detent after
rupture of the connection of the shield member with the body part, and
thus to ensure release of the detent from the latch. An embodiment of the
invention is described below by way of example with reference to the
accompanying drawings in which:



Figure 1 is a perspective view, from the rear and above, of a centrifugation
device in accordance with the invention in the condition in which a back

plate is closed against a body part with a microscope slide located
therebetween; Figure 2 is a view in vertical section through the device and
microscope slide of Figure 1; Figure°3 is a perspective view
carmespensliigctadrigdrehnhit shpvind dhevae\vice ittt ienb agkdplatRdBes a face
an open position in relation to the body part, without the microscope slide;

of the\ijeteppoa eIzl MaTicBrgodio0sEra aaresgthe abigmanefspe ctivbeslaish as the

responding to Figure 3 but from the front and peJow, Figure.5 is a ,
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conneptaie oF 8 QRRMINASHBE: With reésneshigine hethpat ohthe. RRQVICE} the detent
Figure 6 is a partial view in horizontal section, and to an enlarged scale,

from @ﬁé@?@h-the device of Figures 1 to 4, along the line VI - VI in Figure 1
showing details of the catch arrangement, in the closed condition of the
back plate, Figure 7 is a corresponding partial section of view in the open

conglitaibolihefthe bakk plateand HoueecBited Bagmeplaryfeasf example with
elevation view, also to an enlarged scale, of the body part of the device

referegpeigite i panaroinadieatiieatranbisiient carried thereby.

Figure 1 1s a perspective view, from the rear and above, of a centrifugation device in
accordance with the invention in the condition in which a back plate is closed against a body
part with a microscope slide located therebetween;

Figure 2 is a view in vertical section through the device and microscope slide of
Figure 1;

Figure 3 is a perspective view corresponding to Figure 1 but showing the device with

the back plate in an open position in relation to the body part, without the microscope slide;



15 Referring to Figures 1 to 4, a centrifugation device in accordance with

wdhs@resent invention comprises a body part 10 and a back platerdds2003/063524
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formed integrally with one another by moulding in a suitable plastics
material such as polypropylene, the back plate 12 being connected with
the body part 10 by way of an integral "living hinge" 22. As shown in
Figures 3 to 5, the body part 10 20 comptises a generally planar base or

flange 14:yhigh £atrigs,enjisciiont sidg SHEHALS @f{ﬁdﬁéﬂ@ %uz from the

sample chamber 16 whichis closed at its end remote from the base 1
arfdonhivkdtbahinates, in the plane of the base 14, in a port 18 which, in
d embodiment, is rectangular. A funnel 15 extends upwardl
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eldstanwer, referenced 20 in Figures 2 and 3 is carried by the base 14. The
gasket 20 extends around, the port 18 and protrudes slightly rearwardly

from the TTEAK fald ot i BASEIQY, o hesRINY HlgHrapthe Bl antestifasd scale,
OfI%%?ftr}{Vfﬂezﬁ)szl'{&ng %?%ﬁ%p Pﬁé@@ 0 /cg%:’r’ ﬁ?é" I%QW OSPPRE ]g,;‘id‘%ézp showing
0 is prefera ic

Figure 2). The materia e gasket 2 y a’ thermopla
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backplate,.the body 10 and in%([e”%‘ral backplate 12 and the gasket being N
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ba&f‘ﬁ%@a@lﬁ%ﬁ@e@ﬁ@ed in one shot and the gasket being formed in the
other shot. T

Figure 8 is a fragmentary rear elevation view, also to an enlarged scale,

of the body part of the device showing the parts of the catch arrangement

carried thereby.

Referring to Figures 1 to 4, a centrifugation device in accordance with
the present invention comprises a body part 10 and a back plate 12 formed
integrally with one another by moulding in a suitable plastics material such as
polypropylene, the back plate 12 being connected with the body part 10 bj way
of an mtegral “living hinge™ 22. As shown in 3‘3‘ igures 3 to 5, the body part 10
comprises a generally planar base or flange 14 which carries on its front side
integral structure providing a sample chamber 16 which is closed at its end
remote from the base 14 and which terminates, in the plane of the base 14, in a
port 18 which, in the preferred embodiment, is rectangular. A funnel 15
extends upwardly from an entrance opening in the sample chamber, whereby a
fluid sample can be introduced into the sample chamber 16. As shown in
Figures 2 and 3, a resilient gasket, for example of an injection mouldable
elastomer, referenced 20 in Figures 2 and 3 is carried by the base 14, The
gasket 20 extends around the port 18 and protrudes slightly rearwardly from the

rear face of the base 14, for scaling against the adjacent surface of glass



gasket incorporates an oil component which, in use, forms a thin oil film

wPhilgsshde 26 where the gasket contacts the slide. This film,aqts. 85,85 /003524
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barrier to the aqueous fluid of the biological sample and tends to prevent
migration of such fluid, from the cell layer deposited on the slide, beyond
the boundary defined by 10 the region of contact of the gasket, after

opening of the centrifugation device and removal of the side. Subsequent
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living hinge 22 extends along one vertical edge of the base 14 and the
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together with detent 24, form a catch arrangement whereby the back
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25 allow ready grasping of the upper edge of the microscope slide 26

béiuﬁ@efﬁrqmghﬁ antl tyirmsiepeimts fepnolial Oidhetidentidhe thevadeinedefined by
A centrlf%g/gtmn ar d? %ﬁrelbgea%lge%loe\{%te\{?vgpzeg%g/og? zhe centrifugation device
and removal of the side. Subsequent processing of the slide and sample layer

generally involves immersion of the slide in an alcoho! based medium which

also removes the thin oil f7im.

The base 14 is generally rectangular, as is the back plate 12, and the
living hinge 22 extends along one vertical edge of the base 14 and the adjacent
vertical edge of the back plate 12. The vertical edge of the béck plate 12
remote from the living hinge 22 carries a detent 24 for co-operating with
elements carried by the body 10 adjacent the edge of the base 14 remote from
the living hinge 22 and which elements, fogether with detent 24, form a catch
arrangement whereby the back plate may be secured in a closed position on the
base 14 with a microscope slide, indicated at 26 in Figures 1 and 2, held
between the base 14 and the back plate 12. As illustrated in Figures 1 to 5, the
upper edge of the back plate 12 may be scalloped or recessed, as indicated, to
allow ready grasping of the upper edge of the microscope slide 26 between
finger and thumb during removal of the slide from the device after

centrifugation, as described below.



6 In use of the device, a microscope slide is located between the back

whatack2yand the base 14. (Figures 3 and 5 show integral ho@ks@3st@03/003524

support the lower end of a microscope slide 26 fitted against the front

surface of the back plate 12 until the back plate 12, with the slide, is

closed against the base 14). In 5 this condition, as illustrated in Figure 2,

the gasket 20 engages the adjacent surface of the slide 26ina
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centrifuge in a position in which the slide 26 is at an angle. when the centrifuge
is spun-up, the device pivots about the axis of bosses 30, into a position in
which the slide is vertical. When the centrifuge is spun, the centrifugal force
generated produces a rapid settling of the cells within the biological sample
against the surface of the glass slide 26, within an area bounded by gasket 20
and these cells rémain in a thin layer on the slide after the centrifuge is stopped.
In order to ensure a more even distribution of cells across the exposed area of
the slide during the centrifuging step, the sample chamber has a plurality of
parallel baffle plates 17 extending alternately from opposite sides of the sample
chamber, part-way across the latter and generally parallel with the bottom wall
of the sample chamber. After the centrifuge is stopped, the centrifugation
device removed from the centrifuge, and the slide carefully removed after

opening of the back plate as described below.

Referring to Figures 6, 7 and §, the fragmentary horizontal section views
of Figure 6 and Figure 7 show a portion of the back plate 12 adjacent the edge
carrying the detent 24 and show the adjacent portion of the body 10 and a latch
32 which is connected with the remainder of the body 10 by an integral live

hinge 34. The detent 24 comprises a head portion connected with the adjacent



device removed from the centrifuge, and the slide carefully removed after

wmpenimgefithe back plate as described below. 25 Referring te&ig4i8808,063524
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and 8, the fragmentary horizontal section views of Figure 6 and Figure 7
show a portion of the back plate 12 adjacent the edge carrying the detent
24 and show the adjacent portion of the hody 10 and a latch 32 which is
connected with the remainder of the body 10 by an integral live hinge 34.

TheideteftiBd corlgiises eohsadpRtigveRN RSB adiRRe NP 10 also
2004/063721 PCT/GB2003/003524 7 edge of the backplate 12 by a
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and the shield element 36 a narrow space through which the detent 24 is
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34&%%@1%61@1{%%%é%’f@@@tﬂ%?%?%ﬁ?ﬂosmg surface of the latch 32, afforded
by an extension 32A. When the back plate is moved from the open position
shown in Figure 7 to the closed position shown in Figure 6, the natural
resilience of the living hinge 34 causes the latch 32, originally deflected
downwards by the nose of the detent 24, to spring back again into the locking
position shown in Figure 6. In this closed position, deflection of the detent 24
away from the part of the body 10 to which the hinge 34 is attached, being
deflection such as would allow disengagement of the detent 24 from the latch

32, is prevented by engagement of the detent 24 with the shield element 36.

As a result of the arrangement described, it is not possible to open the
back plate 12 without removal or displacement of the shield element 36 which,
as described below, necessarily involves rupture of a connecting element. As
indicated in Figure 8, the shield element 36 conveniently takes the form of a
lever having a free end 36A and pivotally connected with a projection 37 from
the body 10 by way of an integral living hinge 40. The end of the lever 36
remote from free end 36A is secured by a narrow and hence weakened
connection 42 to the side of body 10. When it is desired to release the back
plate 12 for removal of the slide 26, the free end 36A of the shield element 36

is pressed manually towards the adjacent surface of the body part 10 causing



downwards by the nose of the detent 24, to spring back again into the

wdoskingk 36 Position shown in Figure 6. In this closed position, gleflegtian:afzz2q
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the detent 24 away from the part of the body 10 to which the hinge 34 is
attached, being deflection such as would allow disengagement of the

detent 24 from the latch 32, is prevented by engagement of the detent 24

with the shield element 36. 20 As a resulf of the arrangement described, it
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back plate 12 in a fully closed position relative to the body part, thus ensuring

that the centrifugation device is a single use device.



surface of the detent 24, has the function of forcing detent 24 upwards (as
viewed in Figure 6) as the latch 32 swings backwards, thereby to assist in
disengaging the abutment face of the detent 24 from the opposing
abutment face of the latch 32. Of course, after fracture of the connection
42 in the 10 mariner described, the latch arrangement described cannot
be used to hold the back plate 12 in a fully closed position relative to the
body part, thus ensuring that the centrifugation device is a single use
evice, 9 CLAIMS 1.. A centrifugation device comprising a combined
G chamber and slide holder adapted to be mounted, with a
microscope slide, in a centrifuge in a predetermined, position, after
placing, in the sample chamber, a fluid biological sample containing cells,
the centrifugation device comprising an integrally moulded body affording
a base adapted. far engagement with a microscope slide, structure on one
1'Side of théeb%%lgrle al%%ga(?:nva{f:n &r fora i %a%)lp el,nv(\én hsgﬁngg)eer?#%m%?r and
slide ii@austioneds fuiddomsaidiebambir athaibasedpelulitg an apefititigce in a
and carrying a means for sealing the edges of such aperture with respect
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centrifugation device further including a bac te"connec
afasdipatetsypandaptepdohingeagediadatchh armngesteptfelishedtructure on one
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iM@s@ul@®ion of fluid to said chamber, the base including an aperture and
carrying a means for sealing the edges of such aperture with respect to the
surface of a microscope slide placed across the base, or for allowing the passage of
liquid but obstructing the passage of cells, the centrifugation device further including a
back plate connected with the base plate by an integral hinge and a caich
arrangement formed integrally with the remainder of the device and arranged, when
the back plate 1s closed against the rear of a microscope slide engaged with the base, to
locate the slide between the base and the cover plate and to hold the cover plate in this
closed position, the catch arrangement comprising a back plate detent carried by the
back plate adjacent the free edge of the latter and which, in operation, co-operates,
in the closed position of the device, with a complementary latch carried by the body
of the device and connected with said body by an integral live hinge, the catch

arrangement further comprising a shield element which, in the condition of the



locate the slide between the base and the cover plate and to hold the
cover plate in this closed position, the catch arrangement comprising a
back plate detent carried by the back plate adjacent the free edge of the
latter and which, in operation, co-operates, in the closed position of the
device, with a complementary latch carried by the body of the device and
connected with said body by an integralilive hinge, the catch arrangement
further comprising a shield element which, in_ the condition of the 10

d

X BT isdSR sicareHififta BodtidRIHigmidR it8Rihdb sedenie over the
COMRISMARIRR [ at 2 predaerRiRghfliSIRRCRIF NG QWEUY&E%G of the

hinge of the said complementary latch, the arrangement being such th
in thnid ctosplipesitionwithththe snigtchete beng stifathat hetethieded gosition, with

plate detent is retaineq between the shield element and the )
C O L e L th e s BB GRS AEgh gy oen the shield
MeBRehARMIAHIQ IS RABRAN A alRIGH 231 Ae18 Ul te RsIRR-IdRe: turming
said back plate detent, whilst on breaking of a frangible retaining element

howiesth epshiedd mikemosplenpoditphatelaive rulietievikienbodhs tad back plate

shield ele tis able to move.away from .said complementary latch.
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of the device, and to allow removal of the microscope slide. 2. A
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after rupture of the connection of the
2. A centrifugation device according to Claim 1, wherein said complementary
latch is provided with a retaining arm which engages a face of said back plate detent to
push the detent across the abutment face of the latch as the latch tilts outwardly and
backwards during the release of the detent after rupture of the cornmection of the
shield member with the body part, and thus to ensure release of the back plate detent

from the latch.

3. A centrifugation device according to Claim 1, wherein said shield
element is in the form of a lever which is pivotally connected with said body of the
centrifugation device for pivoting about an axis generally perpendicular to the
pivotal axis of the back plate with respect to said body defined by said iniegral
hinge and generally perpendicular to the direction of movement of said detent as it
moves into engagement with said complementary latch, and wherein said frangible
retaining element normally holds said lever against pivoting but, once fractured,
allows said lever to pivot about its pivotal axis to move the part of said lever adjacent

said latch away from said latch.



shield member with the body part, and thus to ensure release of the back
plate detent from the latch. 3. A centrifugation device according to Claim
1, wherein said shield element is in the form of a lever which is pivotally
connected with said body of the centrifugation device for pivoting about
an axis generally perpendicular to the pivotal axis of the back plate with
respect to said body defined by said intqqral hinge and generally
perpendicular to the direction of movement of said detent as it moves into
engagement with said complementary latch, and wherein said frangible
retaining element normally holds said lever against pivoting but, once

fractured ,Aaﬁsa_fg%%ﬁ% 45\ pRfoRERBIAIRS pivoterimis’to Wiseithdsapivotal
of saishlevamadiagant 1said lateh M@%ﬁ@gﬁ%‘i’s@r&%&&eé‘gﬁ a living integral

centrifugation device according to Claim 3, wherein the pivotal conne
of saigdever with said body is also provided by a living integral hinge. 5. A
centrifugation device according to Claim 3 or Claim 4, wherein said

pivotal connection is intermediate opposite ends of said lever, said

frangible gonnesiamissat a0aQf saidends /f saidleverard saidilatghis. ..

located between said frangible connection and said pivotal connection,
anfliifféetetannecoivreripfirgaitheditiof saiphieieeisired, whilebyrsaidd frangibie

it o s A S e SRR R R
thesaepiftangithe devaehrivean said pROBNGAMLSAR. and wherein the other of
said end of said lever is free, whereby said frangible connection can be broken by
pressing said other of said two ends of said lever towards said body portion, to
swing said one end and the region of the lever between said one end and said

pivotal connection, away from said latch. -

6. A centrifugation device according to any preceding claim, wherein said

means for sealing the edges of said aperture comprises an elastomeric gasket

carried by said base and



pivotal connection, away from said latch. 6. A centrifugation device
according to any preceding claim, wherein said means for sealing the
edges of said aperture comprises an elastomeric gasket carried by said
base and 12 encircling said aperture, for engagement with such
microscope slide placed across said base. 7. A centrifugation device
according to Claim 6, wherein said elastomeric gasket is injection
moulded and is moulded in situ with said body in a two-shot moulding
process in which said body and back plate are formed in one moulding
shot and the gasket is formed in the othelr:)moulding shot. 8. A

ce fﬁﬁlﬂfmg@im@%ﬁ@ﬁ@&,cﬂﬁ@ﬂgagérﬁ%ﬁi%ﬁhcguglqml%é@owpéﬁlaet%Taced across said
mabestal of said gasket includes an oil component which, in use, forms an
oil film on the microscope slide where the gasket contacts the slide, which
can act as a barrier to aqueous fluid and thus tends to prevent migration
of such fluid past the region of the slide contacted by the gasket, after

opening oftheneéhisfugntiedeviee crachremovahpf the §hidesin said elastomeric
gasket 15 injection moulded and is moulded in situ with said body in a two-shot
moulding process in which said body and back plate are formed in one

moulding shot and the gasket is formed in the other moulding shot.

8. A centrifugation device according to Claim 6 or Claim 7 i which the
matenal of said gasket includes an oil component which, in use, forms an oil
film on the microscope slide where the gasket contacts the slide, which can actas a
barrier to aqueous fluid and thus tends to prevent migration of such fluid past
the region of the slide contacted by the gasket, after opening of the

cenfrifugation device and removal of the slide.



