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hol der adapted to be nmounted, with a 10 m croscope
slide, in a centrifuge in a predeterm ned position,
after placing, in the sanple chanber, a fluid

bi ol ogi cal sanple containing cells, the device being
so-arranged that when the centrifuge is operated, a
thin layer - ideally a nonolayer - of cells is
deposited fromthe fluid onto a predetennined
deposition area on the glass mcroscope slide. Such a
centrifugation device is herein 15 referred to as
bei ng "of the kind specified". Various forns of
CEARNTRIFUGATION ®EVICEMe ki nd specified have been
known in the past. Exanples of such devices are

di scl osed, for exanple, in US Patents 4,391, 710;
4,696, 743; 4,853,188 and 4,874,582 and European
Patents 20 Nos. 0184374 and 0047840. Sone exanpl es
have been reusable, that is to say it was possible
and intended that after the device had been used to
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sanpl e placed in the sanple chanber and the device
agaicrospbpe slidé,nhaa témetrifiegd i & pyedetennimed Qrositton, after placing, in
indefinitely. In these arrangenents the slide is, of )

c the sampletchambgr,myfluid biel bampbmdontémamg eelimitheedevice being
clip of s descrl i on. me | ater c trifugation
émaé@@gs b When %é@ﬂfl‘il g isr EPERtathen § Rgll@regse ideally a

L el coltfﬁei} iR sl AR ARG mheP R Bposicion

u% gﬁéﬁfé@%ﬁ Ifi’i%i%f‘ofsrc%ﬁkf\ﬁgﬁg ooy ﬁg'g%tggefﬁﬂﬁig‘ﬂioﬂaﬁéﬂ% is herein
P?érfe%a(i@ 35 %@ﬁfgz‘”of%he kind specified”.

Various forms of centrifugation 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 into 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



i nproper cleaning procedures between uses. In view of

their inevitably disposable nature, devices of the
wo adoume37ehar act er have general ly been | argely PET/GB2003/003524

plastics in order to mnimse production costs. 5 It

is an object of the present invention to provide an

i nproved centrifugation devi cg of the single use

type. According to one aspect 6f the present invention
t he [ [ I [ deyii 310 T
adieEonst SIS brBeedifeh berbRpl a0, e of el inevitably
affigsaihpie Iiht@l%sl S @editeP b thd RitcF CHAYERE ﬁhvé“g%ﬁetnﬁlly kl)oeen largely of

e” base

m croscope slide, structure on one side O
deflagtics dgn arddravheimihose profihictioh smopl e, with an openi ng
for the introduction of fluid to said chanber, the
base i ncluding an aperture and carrying a neans for
sealing the edges of such aperture with respect, to the
5 surfacdtol gnP gc@fgéﬁ%mr&éerm HOEAton §3 sPoNdle Al mproved

or for.all.om.ng the 15 .passa of liquid but
orssptuRnig iiGch 38 e sRBR RS | hd centri fugati on
device further including a back plate connected with
the base plate by an integral hinge and a latch

mechani geadr@ingeth oftegpatt yf \the Préseat ievantidaethedd i§ Beovided a
devi ce and arranged, when the back plate is cl osed

ageintrifiightien dewiceds tereincdefiedpmnsprisieg anrigtegeadlynintonlded body
the base, to |locate the slide between the base and the
10 cxféordpigas baspadanied domengrgement sxity a pnigrescppe shife structure on
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said body by an integral I'ive hinge, the catch
15 arpaasagenefliqiidrintebstrociing tenppssaghoktellse thereentrifingation device
in the condition of the device hefore use, is secured._ .
i rfusihgpmaludingiarbaskiniaiciconasqted yuthohe baspplate by an integral hinge
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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
20 and to hold the cover plate in this closed position until fracture of a retaining

element from the integrally moulded body.

The catch arrangement preferably comprises a detent carried by the back

plate adjacent the free edge of the latter and which, in operation, co-operates, in

25  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
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attached, the detent on the back plate is retained
between the shield elenment and the conpl enentary | atch
and the shield elenent counteracts a turning nonment
applied to the conplementary |3tch as a 5 result of
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the invention is described bél ow by way of "exanpl e

wi daviees ind éoeHowarentowahof thepaityosvgpdisiidengs i n whi ch:
20 Figure 1 is a perspective view, fromthe rear and
above, of a centrifugation device in accordance with

the invention in the condition in which .3 back,plate X
is clos 8@‘5‘?#\?{“3%:&'%@)90 H}aé’n]%i prpvid @flg‘sééﬁ@l‘gpgc?ém which
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release of the detent after rupture of the connection of the shield member with

the body patt, 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
cenfrifugation 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;



Figure 3 is a perspective view corresponding to Figure
1 but showing the device with the back plate in an
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the m croscope slide; W 2004/063721 PCT/ GB2003/ 003524
4 Figure 4 is a perspective view corresponding to

Figure 3 but fromthe front and below, Figure 5is a
per spective view fromthe rear?and bel ow of the device
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catch arrangerrent in the closed condition of the back
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view in the open condition 10 of the back plate and
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back plate 12 being connect ed W|th the body part 10 by
way thebackplate agt al " 1iving hinge" 22. As shovvn in
Figures .3 to 5, the body part 10 20 conprises
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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 by way
of an integral “living hinge” 22. As shown in Figures 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 sealing against the adjacent surface of glass



port 18 which, in the preferred enbodi nent, is
rectangular. A funnel 15 extends upwardly from an
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fluid sanpl e can be introduced into the sanple chanber
16. As shown in. Figures 2 and 3, a resilient gasket,
for exanple of an injection noul dable el astoner,
referenced 20 in Figures 2 and®3 is carried by the

> IErariand Sfide B0 Fukl ok 1A o BHRL RE ol G 2038 gfOtrably o
ot AT 50 Y A Rt n

Mbackslat) ¢he bode 1024nd fiteeab badkpldieel Maad thébasket bethg formed
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I'm acts as a bar aqueous fluid of
blfnhd,gfrsml ths aell1syerrikpbsitetson theylRlegbéyondahaboandady defined by
such fluid, fromthe cell |ayer deposited on the
slthel e¢g1bny1frmbrlt¢(é dfcthe gzasketd eften egening 16l thieecantgjfugation device
contact of the gasket, after opening of the
candriemayat pbihesidiec Subsgduend msoegssre ehihessligle and sample layer

Sé%ﬁ%%uﬁwﬁ{x%‘éiﬁﬁﬁwﬁ% of B Sid< R AL MGETT asp Hiddium which
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ase |s generally rectangular, as is
the back plate 12, and the 1iving hinge 22 extends
al ong one vertical edge of the base 14 and the
adj acerfhe bavet i4ds gedgmllef rectrmghbekapliatiee back phete 12, and the
vertical edge of the back plate 12 renote fromthe
| ilising hirigegd? egtends rlosg ancderrtical cigefafithe baspést and rtlye adjacent

th
leertlcal edge of the back plate 12. The vertical edge of the back 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, together 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.



el enents carried by the body 10 adjacent the edge of
the base 14 renpte from 20 the living hinge 22 and

wobkioglo6kement s, together with detent 24, fornPer/GCa2@hR/003524

arrangenent whereby the back plate may be secured in a
cl osed position on the base 14 with a m croscope
slide, indicated at 26 in Figures 1 and 2, held

bet ween the base 14 and the babk plate 12. As
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(not shown) in Such a manrer hat bosses 30

prwijtkit thegedntrfogehe Whate theotertii€udemaiskatpteat,ethacdevace rests in the
journals received in bearings provided by

c crepkréingatiaaypositismsin' whichribeislidag6 é¢ atart angle.1 ovhentthé pentrifuge
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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 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 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



and these cells remain in a thin layer on the slide

after the centrifuge is stopped. In order to ensure a
worrg/oe37en di stribution of cells across the expoFre®$2003/003524

area of the slide during the centrifuging step, the

sanpl e chanber has a plurality of parallel baffle

plates 17 extending alternately from opposite sides of

t he sanple 20 chanber, part-way across the latter and
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pl at 12 a ace he ed carrying the detent 24
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bagddel ot heldetbit 24 efgAlds ViRl dpfdsag %&nﬁhﬁf@é’a of it Redhyelement

10 also carries an integrally forned shield el enent
3632 and hadditomalby, the genfiereadf thefroae of phatletenh favting away from the
di sposed at a predeterm ned di stance fromthe

10 adshiekd ﬁgn@naé6walengagﬁd }ﬁ@nmnwsmg samfacmfethaslaf@he?ﬂ afforded

the | atch 32. r fiped, between,the
Ia?léﬁnﬁi SR Efgish. %n h%ﬁj‘i 5 move vﬁglaa@s open position
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15 t hpogsitise shéwhlin ngumn(ﬁ T this glesed ypobitom, tdededifors bf deddetent 24
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32, is prevented by engagement of the detent 24 with the shield element 36.

20 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

25 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



shown in Figure 7 to the closed position shown in
Figure 6, the natural resilience of the |iving hinge

wQ@400emesses the |atch 32, originally defl ected PCT/GB2003/003524
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downwar ds by the nose of the detent 24, to spring back
again into the |l ocking 15 position shown in Figure 6.
In this closed position, deflectlon of the detent 24
away fromthe part of the body 10 to which the hinge
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prosireEy desenibéd, ythc dateh derangemadj dessmibed wahaokbefusedéo hold the
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nnve away fromthe latter aIIOMAng the latch 32 to
swi ng backwards and away from the adjoining side wall
of the body 10, with corresponding flexure of the arm
5 33 of the detent away fromsaid side part. The |eg
32A, engagi ng the opposing surface of the detent 24,
has the function of forcing detent 24 upwards (as
viewed in Figure 6) as the latch 32 sw ngs backwards,
thereby to assist in
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t he opposi ng abutnent face of the latch 32. O
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manner described, the latch arrangenent descri bed
cannot be used to hold the back plate 12 in a fully
cl osed position relative to th§ body part, thus
ensuring that the centrifugatfon device is a single
use device. WO 2004/ 063721 PCT/ GB2003/ 003524 9 CLAI M5
5 1. A centrifugation device conprising a conbi ned
sanpl e chanber and slide hol der adapted to be
nmounted, with a mcroscope slide, in a centrifuge in a
predeterm ned position, after placing, in the sanple
chanmber, a fluid biological 10 sanple containing
cdlTLAIMSe centrifugation device conprising an
integrally noul ded body affording a base adapted for
engagenent with a mcroscope slide, structure on one
side of the base defining a chanber for a fluid
sanple, wth an opening for the introduction of fluid
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the ;back plate is closed.agai ns he 20.rear a .
g tln] ony e S SRR tinife & erfes Ja 8 uid semple,
Sl ; a a

ol s a1 (6 RRBA I OMRA BoP A Bhhlr, the base
f iagluding ah dpeivirei dhdneaelREeAtmbiiMféh Sedlitice i lel¥es of such

noul ded body. 2. A centrifugation device according to
Clapertue whidy sispectht et sirface 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 latch mechanism 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 until

fracture of a retaining element from the integrally moulded body.

2. A cenfrifugation device according to Claim 1 wherein the catch
arrangement comprises 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



25 arrangenent conprises a back plate detent carried
by the back plate adjacent the free edge of the latter
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position of the device, with a conplenentary |atch
carried by the body of the device and connected with
said body by an integral I|ive h| nge, the catch
arrangenent further conpri si n Ux shield el ement which,
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Iat at a tance fromthe Inte

| ithe sbid“@@mpfeméﬂt@rysﬁltcﬁh CtheireimesinRhy bleﬁigc buch tieat in the closed
arrangenent being such that in the close posi tion,

wiptokitidng vt tHecshe¢ldredenestt still athachedh baquolb‘wcdketmtas getained
detent is retained 5 between the shi el d, el enent

teeorptheribieldjementandathe complenpaiony itehard the’Shield clement

°°“”t Gieie Bt hptieLrRpDeq o Lot Egﬁaﬁwﬁawnla{%as a result of
S%ﬁjslglgﬁgt §& pdet ﬁﬂft? dg‘é%ht %ﬁhl?% okﬁrtﬁ%lé]qﬂg 3 %arﬁ%%e retaining

retal ning enen Ing t

| R RASht halBi t%eih%t S8 dRetBEr Hﬂﬁbﬁﬁoﬁ PeMtive Q@ thé dbeice body, the
elenent is a to nove away ffom said conpl enentary

| ahidid 2drentnig ablle thendvat dway teorms wait c@mELenﬁmamyt faech allowing
back plate detent for rel ease of the bac | at e '

déhe fatter do aiingvawiay fheao khgbackeplate d@tengfcawa;ﬁafw oﬁfhmback plate
bo of t Vi ce, nd to ,allow renoval of th

@i de aﬁ tfla back plaie Rying Ay from thehady ofdbe dayigg, and to
to.C aim rensald conpl enentary latch is
pr%]?%{éeﬂnwatlm@ qg{lgomq*:&si whi ch engages a face of

sai d back plate detent to push the detent across the
abutment face of the latch as the latch tilts

o war dhy Atifgekver deviter | adotdifg abeasRi@l 2 hewherein said
detent after rupture of the connectl on of the shield

mevbgylemichtary betch ol prapaded wathda rétaming armnehick enghgess® face of
of the back plate detent fromthe latch. 20
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 connection of the shield member with the body part, and thus to

ensure release of the back plate detent from the latch.

4, 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
integral 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.
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centrifugation device for pivoting about an axis
general ly perpendicular to the pivotal axis of the
back plate with respect to said body defined by said
25 integral hinge and generalﬂ% per pendi cul ar to the
direction of novenent of said detent as it noves into
engagenent with said conplenentary |latch, and wherein

said f Eéar&hﬁ*tﬁgﬁt?&?:%gﬂ%u%:%@nmcge rt?r Wby 4 %ﬁ?ﬁ%ﬂ, tfle pivotal
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part of said |lever adjacent said |latch away fromsaid

| dtrgle. WO 2004/ 063721 11 PCT/ GB2003/ 003524 5. A
centrifugation device according to Caim4, wherein

the pivotal connection of said |lever with said body
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a mcroscope slide, in a centrifuge in a
7. A centrifugation device comprising a combined 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 a base adapted for engagement with a microscope
slide, 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 latch mechanism formed integrally with the
remainder of the device, wherein said means for sealing the edges of said |

aperture comprises an elastomeric gasket (20) carried by said base (14) and



predeterm ned position, after placing, in the sanple
chanber, a fluid biological sanple containing cells,
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noul ded body affording a base adapted for engagenent
with a mcroscope 20 slide, structure on one side of
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centrifugation device further including a back plate .
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slide (26) placed across sai d base.

centrifugation device according to Claim?7, wherein

sdl.d elAasentrdugation Sewitei atconding rio rtlaim ét oelCdsino@ein which the

and is noulded in situ with said body in a two shot
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aclentrifbigatibmeviee ahd raguesiust the ylide.and thus tends to
prevent mgration of such fluid past the region of

the slides contacted by the gasket, after opening of
the centrifugation device and renoval of the slide.



