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Description
Scope of the Invention

[0001] This invention relates to holders for vials con-
taining biological samples which are to be transported
on the conveyor line of automated testing equipment.

Background of the Invention

[0002] Specimens of biological materials such as
blood etc. taken from patients for biological testing, are
often tested using automated testing equipment on
which vials containing the specimens are transported on
a conveyor belt to various testing instruments located at
points adjacent to the conveyor line. Such instruments
are generally automated, and mechanical interfaces are
provided to transport the vials to the instruments or vice
versa.

[0003] Normally such vials are held in holders adapt-
ed to be carried securely on the conveyor and to hold
the vials securely in an upright orientation. Known hold-
ers generally comprise arigid plastics material body with
a cavity therein into which a vial may be inserted. A prob-
lem with known holders is that they can generally hold
only one diameter of vial securely, as a cavity suited to
one diameter will be too small for larger diameter vials,
whilst smaller diameter vials will be a loose fit and will
not be held upright.

[0004] EP 0414644A and EP 0339775 respectively
disclose holders for vials in which a number of respec-
tively downwardly and upwardly pointing resilient fin-
gers extend inwardly into the cavity to bear upon a vial
therein. US 531676 discloses a holder for vials in which
anumber of resilient vanes in a cavity hold a vial therein.
US 5306469 discloses a holder for vials in which a flex-
ible tubular holder is located within the cavity to hold vi-
als. None of these disclosed holders are readily adjust-
able to hold vials of a wide range of diameters.

[0005] It is an object of the present invention to pro-
vide a holder for such vials which can securely hold vials
of two or more different diameters in an upright orienta-
tion.

Summary of the Invention

[0006] These and other objects are solved by a hold-
er, an automated test apparatus, and a method of auto-
matic testing of biological samples according to the fea-
tures of the attached independent claims. Preferred em-
bodiments are defined according to the features of the
attached dependent claims.

Description of the Invention
[0007] The vials may be the known vials normally

used for containing biological samples such as blood
etc. on the conveyors of known automated testing
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equipment, i.e. small glass or plastics material tubes of
about 17ml capacity, and ca. 1-2 cm in diameter. The
conveyor may be of known type, for example a Flex Link
- XS™ or Flex Link - XM™ type conveyor.

[0008] The body of the holder can be made of any type
of material and by any means. Preferably it will be made
of mouldable or otherwise workable plastics materials
such as polyethylene, polypropylene, PTFE etc. The
body may be of generally cylindrical shape. One of the
ends of such a cylinder preferably forms a flat base upon
which the holder may be stood whilst on the conveyor,
and the other end of the cylinder may also be generally
flat and may form the upwardly facing side at which the
cavity is open.

[0009] The cavity is preferably a generally cylindrical
cavity, but may alternatively be polygonal. In a cylindri-
cal body the axis of such a cavity may be parallel to the
longitudinal axis of the body and the two may be coaxial.
The width, i.e. the diameter of a cylindrical cavity, should
be at least the width, e.g. the diameter, of the widest vial
to be inserted into the cavity. The longitudinal depth of
the cavity should be less than the length of the vial to
be inserted therein but sufficient to allow the vial to be
stably retained in the holder. Commonly such vials are
labeled with an adhesive machine-readable label, e.g.
bearing a bar code, which can be read by sensors ar-
ranged along the conveyor to enable detection and iden-
tification of the vial, so that it can be handled appropri-
ately for example by automatic machinery responsive to
the information on the label. The depth of the cavity
should be such that such a label is exposed above the
upper end of the holder. Alternatively the upper end of
the holder may have downwardly extending cut-outs, for
example the upper end may be castellated. Such con-
structions enable the label to be easily read without ob-
struction by parts of the body.

[0010] The said recesses may extend partly through
the wall of the body between the cavity and the external
surface or may comprise an aperture passing entirely
through the body between the cavity and the external
surface. Bach member may be resiliently movably locat-
ed in a recess, extending into the cavity. The member
may be inherently resilient, e.g. made of resilient mate-
rial of a shape and dimensions such that they can exert
their resilience, or additionally or alternatively the mem-
bers may be resiliently moveably located in the recesses
and rendered resilient by means of one or more resilient
elements bearing upon these moveable members.
[0011] The resilient element(s) may comprise one or
more resilient pads, springs etc. located in the recesses
behind the members, or may comprise collars or part
collars around the body and the members, and bearing
inwardly on the members from behind. Collars or part
collars are particularly suitable when the said recesses
are apertures which pass entirely through the body be-
tween the cavity and the external surface, so that the
collar or part collar may surround the body.

[0012] Each recess may be generally in the form of a
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longitudinal slot, suitably extending for 50% or more of
the length of the body, yet being relatively narrow. The
members suitable for such recess may consequently be
relatively long and thin, and therefore capable of extend-
ing into the cavity over 50% or more of its length to pro-
vide stable gripping of a vial therein. The members
should be provided with restraint means, e.g. end-stop
abutment surfaces to prevent the members falling com-
pletely into the cavity. The resilient collar or part collar
may suitably prevent the member(s) from falling out-
wardly, or alternatively there may also be end-stops to
prevent this too. Alternatively or additionally the recess
may taper, widening toward the outer surface, and the
member(s) may have a corresponding, e.g. wedge-
shaped section. The recess(s) and member(s) may be
respectively provided with engaging guide surfaces to
cause the member(s) to move in a guided direction in-
wardly and outwardly in the recess, for example in a cy-
lindrical cavity the member(s) may be so guided as to
move resiliently in a generally radial direction.

[0013] The resilient collar may for example be an elas-
tomer band, or a part collar may be a resilient plastics
material or metal circlip around the body and member
(s), and may conveniently fit into a guide groove in the
body and member(s). The collar or part collar may sur-
round the upper part of the member, so that the member
may resiliently pivot about its lower part.

[0014] In a cylindrical cavity the members may extend
radialy inwardly. The inward ends of the members func-
tion as internal gripping surfaces with less width be-
tween opposing ends than the width between the sides
of the cavity, and the holder can consequently grip vials
with a diameter intermediate between the width be-
tween the ends of opposing members and the width of
the cavity, thereby enabling the holder to receive vials
with a range of diameters between these two widths.
[0015] The body may incorporate additional features
to suit it for use on an automated conveyor system, for
example a metal base to provide a low centre of gravity,
and external grooves or other engagement features to
facilitate engagement with handling systems on the con-
veyor e.g. for presentation to an automated test.
[0016] Also, in the base or in the lower portion of the
holder some type of conductive material which provides
a means-for sensing by conductance, capacitance,
electromagnetism or otherwise the travel of a metal
probe in the vial may be present. This for example pro-
vides a means for detecting the presence of a holder on
an automatic conveyor line, or for example controlling
the depth to which a metal aspiration needle will travel
when introduced into the vial as a means for removing
a sample for testing. Additionally or alternatively a win-
dow can be placed in the lower portion of the holder to
provide an a window for optical or audio means for sens-
ing the presence of a probe at a particular location in the
tube. This sensing means will have an interface with a
testing device probe. It will provide one means for pre-
venting such a probe from going down too far into the
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vial and damaging the vial itself or rendering the probe
inoperative because of contact with the vial's surface.
[0017] In a further aspect the present invention also
provides an automated test apparatus for biological
samples which includes holders as described above
and a conveyor system suitable to transport said hold-
ers.

[0018] In another aspect the present invention pro-
vides a method of automated testing of biological sam-
ples in vials including the step of transporting a vial
around an automated test operative on a conveyor sys-
tem, the vial being held in a holder as described above.

Description of the Drawings

[0019] The invention will now be described by way of
example only with reference to the accompanying draw-
ings which show:

Fig. 1 - A longitudinal sectional view of one embod-
iment of holder of this invention with an inserted vial.
Fig. 2 - A plan view of the holder of Fig. 1 without
the vial.

Fig. 3 - A longitudinal part cutaway sectional view
of a further embodiment of holder of this invention.
Fig. 4 - A plan view of the holder of Fig. 3

Figs. 5 and 6 - Views of a resiliently mounted mem-
ber for the holder of Figs. 3 and 4.

[0020] Referring to Figs. 1, 2, 3 and 4, a holder com-
prises a hard polyethylene body 1 of generally cylindri-
cal shape. Fig. 1 shows a longitudinal section about the
line A-A of Fig. 2. Within body | is a cylindrical cavity 2
of a diameter capable of receiving a vial 3 inserted up-
rightly therein via the open end of the cavity 2 at an upper
end surface 4 of the body. The vial 3 rests upon the con-
toured bottom surface 5 of cavity 2.

[0021] Three recesses 6 at 120° circumferential inter-
vals extend completely through the side surfaces of the
body 1 into the cavity 2. In the recess 6 are moveably
located three members 7 in the form of elongated
shapes of plastics material at the 120° circumferential
intervals. The members 7 are of a shape and size that
allows them to slide smoothly radially inwardly and out-
wardly in the recess 6, but are restrained from falling
into the cavity by end stop abutment surfaces 8, 9.
[0022] A circumferential groove 10 is formed around
the body 1 and in the outer surface of the member 7. In
the groove 10 is an elastomeric collar 11, which bears
resiliently upon the member 7 to urge it inwardly.
[0023] The upper edge of the member 7 is ramp pro-
filed to facilitate insertion of a vial 3, which forces the
member 7 outwardly against the resilience of the collar
11. This consequently causes the members 7 to grip the
vial 3 resiliently.

[0024] The upper end of the body 1 is castellated with
a cut out 12 to facilitate reading of information off a bar
code label on a vial 3 inserted therein if the label extends



5 EP 0 825 898 B1 6

to a position near the bottom of the vial.

[0025] Aflatbase 13 of the body 1 is formed by a push
in friction fit metal insert 14, which enables the holder to
be stably seated on a conveyor line, and the position of
the holder 1 on a conveyor to be detected by electronic
sensors, e.g. responsive to capacitance, conduction or
electromagnetism. On the vial 3 is a label 15 bearing an
optically readable bar code so that information can be
read off the vial 3 by a suitable sensor. In the outer sur-
face of the body 1 are grooves 16 which facilitate en-
gagement with guide means on a conveyor and/or other
handling equipment.

[0026] Referring to Figs. 3, 4, 5 and 6 a further holder
of this invention is shown, parts i corresponding to Figs.
1 and 2 being numbered correspondingly. In the holder
of Figs. 3, 4, 5 and 6 three recess 17 at 120° circumfer-
ential intervals extend completely through the side sur-
faces of the body 1 into the cavity 2. The recesses 17
are open to the upper surface 4 of the body 1 and have
parallel sides as shown in Figs 3 and 4.

[0027] Intherecess 17 are freely located three mem-
bers 18 (one only shown in Fig 4, for clarity) in the form
of elongated shapes of plastics material as shown in Fig
5 and 6, Fig 5 being a side view and Fig. 6 being a sec-
tion about the line B -B of Fig. 5. The members 18 are
of a shape and size that allows them to slide smoothly
radially inwardly and outwardly in the recess 17, but are
restrained from falling into the cavity by end stop abut-
ment surfaces 19 at their outer end and an abutment
foot 20 at their lower end, which abut against corre-
sponding steps 21, 22 in the recess 17.

[0028] A circumferential groove 23 is formed around
the body 1 and a corresponding groove 24 is formed in
the outer surface of the member 18. In the groove 23 is
an elastomeric collar (not shown in Fig 3, corresponding
to 11), which bears resiliently upon the member 18 when
this is in place in the recess 17 to urge it inwardly. The
member 18 can therefore slide smoothly and resiliently
radially inwardly and outwardly in the recess 17.
[0029] The upper surface 25 of the member 18 is
ramp profiled to facilitate insertion of a vial 3 (not shown
in Figs 3 - 6), which forces the member 18 outwardly
against the resilience of the collar (not shown in Fig 3,
corresponding to 11). This consequently causes the
members 18 to grip the vial 3 resiliently.

[0030] A particular feature of the holder of Figs 3 - 6
is that the inner face 26 of the member 18 is shaped so
as to conform and fit flush with the cylindrical shape of
the cavity 2 when the member 18 is urged outwardly in
the recess 17, and similarly the foot 20 can fit flush into
the step 22 in the recess 17. This facilitates the holding
by the holder of the invention of vials 3 with an external
diameter up to the full internal diameter of the cavity 2.
[0031] The holder of Figs. 3, 4 and 5 is also provided
with a metal base 14 (shown non-inserted) analogous
to that of Figs 1 - 4, which is a tight friction fit in the lower
part of the cavity 2. The upper surface 27 of the base
14 is shaped with an upstanding centre portion having
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arim 28 around a central conical hollow 29. This rim 28
provides a planar surface for a flat-bottomed vial (not
shown) to sit stably upon, whilst the conical hollow 29
allows a round bottomed vial (not shown) to sit stably
therein.

Claims

1. A holder suitable for holding vials (3) in a generally
upright orientation comprising a body (1) having a
cavity (2) therein open at an upwardly facing side
(4) of the body, the cavity (2) being of suitable size
and shape to receive the lower part of a vial (3) in-
serted therein, the cavity (2) having bottom (5) and
side surfaces, including an inwardly facing wall sur-
face of the cavity (2) having a plurality of recesses
(6), in each recess (6) there being a resilient mem-
ber (7) extending into the cavity (2), each member
(7) extending into the cavity (2) to a distance suffi-
cient to exert a grip upon a vial (3) inserted into the
cavity (2) characterised in that the member (7) is
resiliently movably located in the recess (6) and ren-
dered resilient by means of one or more resilient
elements (11) around the body (1), and bearing in-
wardly upon the movable members (7).

2. Aholderaccording to claim 1 characterised in that
the body (1) is of generally cylindrical shape, one of
the ends of the cylinder forming a flat base, and the
other end of the cylinder forming the upwardly fac-
ing side (4) at which the cavity (2) is open, and the
cavity (2) is generally cylindrical or polygonal with
a longitudinal depth less than the length of the vial
(3) to be inserted therein but sufficient to allow the
vial (3) to be stably retained in the holder.

3. Aholder according to any one of claims 1 or 2 char-
acterised in that each of the said recesses (6)
comprise an aperture passing entirely through the
body (1) between the cavity (2) and the external sur-
face.

4. A holder according to any one of the preceding
claims characterised in that the resilient elements
(11) are, or comprise a collar or part collars.

5. A holder according to any one of the preceding
claims characterised in that the members (7) are
provided with restraint means (19, 20, 21, 22) to
prevent the members (7) falling completely into the
cavity (2).

6. A holder according to any one of the preceding
claims, characterised by being made of plastics
material and provided with a metal base (13) to pro-
vide a low centre of gravity.
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An automated test apparatus for biological samples
which includes holders as claimed in any one of the
preceding claims and a conveyor system suitable
to transport said holders.

A method of automated testing of biological sam-
ples in vial (3) including the step of transporting a
vial (3) around an automated test operative on a
conveyor system, the vial (3) being held in a holder
as claimed in any one of the preceding claims.

Patentanspriiche

1.

Halter, der zum Halten von Reagenzglasern (3) in
einer insgesamt aufrechten Orientierung geeignet
ist, mit einem Korper (1), der in sich einen Hohlraum
(2) aufweist, der an einer aufwartsgewandten Seite
(4) des Korpers offen ist, wobei der Hohlraum (2)
eine geeignete Grofle und Gestalt zum Aufnehmen
des unteren Teils eines darin eingesetzten Rea-
genzglases (3) aufweist, wobei der Hohlraum (2) ei-
nen Boden (5) und Seitenflachen, mit einer einwarts
gewandten Wandflache des Hohlraums (2) auf-
weist, die eine Mehrzahl von Ausnehmungen (6)
aufweist, wobei in jeder Ausnehmung (6) ein fe-
derndes Teil (7) ist, das sich in den Hohlraum (2)
erstreckt, wobei sich jedes Teil (7) um eine Distanz
in den Hohlraum erstreckt, um auf ein in dem Hohl-
raum (2) eingesetztes Reagenzglas (3) einen Griff
auszuiben,

dadurch gekennzeichnet, dass das Teil (7) in der
Ausnehmung (6) federnd bewegbar angeordnet ist
und federnd gemacht ist mittels eines oder mehre-
rer federnder Teile (11), das/die um den Koérper (1)
herum angeordnet ist/sind und einwarts auf die be-
wegbaren Teile (7) druckt/dricken.

Halter gemafR Anspruch 1,

dadurch gekennzeichnet, dass der Kérper (1) ins-
gesamt zylinderférmig ist, wobei das eine Ende des
Zylinders einen ebenen Sockel bildet, wobei das
andere Ende des Zylinders die aufwartsgewandte
Seite (4) bildet, an welcher der Hohlraum (2) offen
ist, wobei der Hohlraum (2) insgesamt zylinderfor-
mig oder polygonal ist, mit einer Langstiefe, die klei-
ner als die Lange des darin einzusetzenden Rea-
genzglases (3) ist, aber die ausreicht, dass das
Reagenzglas (3) stabil in dem Halter aufnehmbar
ist.

Halter gemaR Anspruch 1 oder 2,

dadurch gekennzeichnet, dass jede der Ausneh-
mungen (6) einen Durchlass aufweist, der vollstén-
dig durch den Korper (1) zwischen dem Hohlraum
(2) und der AuBenflache hindurchpassiert.

Halter gemal einem der vorhergehenden Anspri-
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che,
dadurch gekennzeichnet, dass die federnden Tei-
le (11) ein Ring oder Teilringe sind oder aufweisen.

Halter gemaf einem der vorhergehenden Anspri-
che,

dadurch gekennzeichnet, dass die Teile (7) mit
Begrenzungsmitteln (19, 20, 21, 22) zum Verhin-
dern, dass die Teile (7) vollstéandig in den Hohlraum
(2) fallen, versehen sind.

Halter gemaf einem der vorhergehenden Anspri-
che,

gekennzeichnet dadurch, dass er aus einem
Kunststoffmaterial hergestellt ist und mit einem Me-
tallsockel (13) zum Bereitstellen eines tiefen
Schwerpunkts versehen ist.

Automatisierte Testvorrichtung fir biologische Pro-
ben, welche Halter wie in einem der vorhergehen-
den Anspriiche beansprucht aufweist und ein Foér-
dersystem aufweist, welches geeignet ist, die Hal-
ter zu transportieren.

Verfahren zum automatisierten Testen von biologi-
schen Proben im Reagenzglas (3), welches den
Schritt des Transportierens eines Reagenzglases
(3) um einen automatisierten Test ausfihrbar auf ei-
nem Fdrdersystem aufweist, wobei das Reagenz-
glas (3) in einem wie in einem der vorhergehenden
Anspriche beanspruchten Halter gehalten ist.

Revendications

Support approprié pour maintenir des éprouvettes
(3) suivant une orientation générale verticale, com-
prenant un corps (1) présentant, a l'intérieur, une
cavité (2) débouchant sur une face orientée vers le
haut (4) du corps, la cavité (2) étant de taille et de
forme appropriées pour recevoir une partie inférieu-
re d'une éprouvette (3) insérée a l'intérieur, la cavité
(2) présentant un fond (5) et des surfaces latérales,
comportant une surface de paroi orientée vers I'in-
térieur de la cavité (2) présentant une pluralité de
cavités (6), dans chaque cavité (6) étant agencé un
élément élastique (7) s'étendant dans la cavité (2),
chaque élément (7) s'étendant dans la cavité (2) sur
une distance suffisante pour exercer une prise sur
une éprouvette (3) insérée dans la cavité (2), ca-
ractérisé en ce que I'élément (7) est placé mobile
du fait de son élasticité dans la cavité (6) et rendu
élastique au moyen d'un ou plusieurs éléments
élastiques (11) disposés autour du corps (1), et ap-
puyant vers l'intérieur sur les éléments mobiles (7).

Support selon larevendication 1, caractérisé en ce
que le corps (1) est de forme sensiblement cylindri-
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que, l'une des extrémités du cylindre formant une
base plate, et I'autre extrémité du cylindre formant
la face orientée vers le haut (4) sur laquelle débou-
che la cavité (2), et la cavité (2) est sensiblement
cylindrique ou polygonale avec une profondeur lon-
gitudinale inférieure a la longueur de I'éprouvette
(3) a insérer a l'intérieur, mais suffisante pour per-
mettre une retenue stable de I'éprouvette (3) sur le
support.

Support selon I'une quelconque des revendications
1 ou 2, caractérisé en ce que chacune desdites
cavités (6) comprend une ouverture passant entié-
rement a travers le corps (1) entre la cavité (2) et la
surface externe.

Support selon I'une quelconque des revendications
précédentes, caractérisé en ce que les éléments
élastiques (11) sont ou comprennent un collier ou
des parties de collier.

Support selon I'une quelconque des revendications
précédentes, caractérisé en ce que les éléments
(7) comportent des moyens de retenue (19, 20, 21,
22) afin d'empécher que les éléments (7) ne tom-
bent entierement dans cavité (2).

Support selon I'une quelconque des revendications
précédentes, caractérisé par le fait qu'il est réali-
sé en matiere plastique et comporte une base mé-
tallique (13) afin d'abaisser son centre de gravité.

Dispositif de contrdle automatique pour échan-
tillons biologiques qui comporte des supports selon
I'une quelconque des revendications précédentes,
et un dispositif formant convoyeur approprié pour
transférer lesdits supports.

Procédé de controle automatique d'échantillons
biologiques dans une éprouvette (3) comprenant
I'étape de transfert d'une éprouvette (3) autour d'un
dispositif de controle automatique sur un dispositif
formant convoyeur, I'éprouvette (3) étant mainte-
nue sur un support selon l'une quelconque des re-
vendications précédentes.
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