DEVI CE AND METHOD FOR BREAKI NG AN AMPOULE Descri ption This inventi on %e%3S
relates to a device and nethod for breaking anpoules. In particular the
~device may be used for breaking anpoules in an apparatus for collect- ing
and transporting biol ogical specinens. An el enment comon to nost devices

for collecting and transporting biol ogical specinens is an anpoule in a
contai ner that can be broken to release nediuminto the container to keep
the swab and sanple noist. A typ-
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DEVICE AND METHOD FOR
15 BREAKING AN AMPOULE

BACKGROUND OF THE INVENTION

20

\ 1. Field of the Invention

This invention relates to a device and method for breaking
25 ampoules. In particular the device may be used for breaking ampoules in
an apparatus for collecting and transporting biological specimens.

2. Description of Related Art

30 An element common to most devices for collecting and
transporting biological specimens is an ampoule in a container that can be
broken to release mediurn into the container to keep the swab and sample
moist. A typical collecting and transporting device has been described in
several publications and most specifically in U.S. Patent No. 4,014,748.

35

A commercially available device for collecting and transporting
biological specimens is the CULTURETTE® Collection and Transport
System (trademark of Becton, Dickinson and Company) sold by Becton
Dickinson Microbiology Systems, Cockeysville; Maryland. The

49 CULTURETTE device is for collecting and transporting a biological
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i cal bollecting and transporting device has been described in several
publications and nmost specifically in U S. Patent No. 4,014.748. A
comercially avail abl e device for collecting and transporting bi ol ogi cal

speci mesamipie tvhith @UprotEcieg Fdever br Skirt %glfﬁc?ﬁm 4 t}?’%?@%@f&rﬂﬁtﬁ&ém (trade-
R?Lfogrg?%§§&@§%%§ﬁ§#ﬂ%§3?38%9&@%@3%%EP§r§d6? LTURETTE device is for
collecting and transporting a biol ogical sanple with a protective
A problem that has confronted users of collection and transport
5 devices is maintaining the viability and preventing the contamination of
any biological sample which is collected. In spite of the use of a high level
of skill and care in collecting the specimen so as to prevent contamination
of the specimen, viability of the microorganisms is not always assured by
the use of the prior art collection devices.
10
With the increased emphasis on the efficacy of medical products, a
need exists for an improved device and method for effectively and
efficiently handling ampoules. Such a device would be comparatively
simple and inexpensive to manufacture as compared to available devices.

SUMMARY OF THE INVENTION

The present invention is a device and method for breaking

ampoules. In particular, the device may be used in an apparatus for

20  collecting and transporting biological specimens to substantially prevent

the specimen collected in the apparatus from being exposed to the outside
environment.

The device is preferably a guard arrangement having two rigid,
25 movable and opposing members spaced sufficiently from one another
surrounding an ampoule. The movable members extend from a forward
end to a rearward end. Desirably the movable members are folded
together at the rearward end. Preferably the movable members are
connected by a living hinge at the rearward end.
30 -
Preferably each member comprises a wall with an outer surface, an
inner surface and an edge. The inner surfaces face each other to form a
cavity that surrounds an ampoule and the edges face each other to form a
gap. The ampoule may be placed or attached in the cavity between the
35  inner surfaces of the members while maintaining a gap between the edges.
Preferably the diameter of the cavity is greater than the diameter of the
ampoule.
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sl eeve or skirt surroundi ng the contai ner where the anpoule, which is to be
broken for use, is contained. A problemthat has confronted users of
coll ection and transport devices is maintaining the viability and
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coll ec}écf)unc e Gl%r in turn effects a force on the ampoule so that the ampoule
5  will deform and rupture.

Most preferably the wall thickness of each member is greater than
the gap that is formed between the edges of the members when the guard
arrangement surrounds an ampoule. The wall thickness substantially

10 reduces or limits fragments of a ruptured ampoule from penetrating the
walls of each member.

Desirably each member has a curved wall in the shape of an arch,

oval or the like. Most preferably the wall of each member has three sides.

15 The sides are desirably in the shape of an arch, oval or the ike. Most
preferably the walls of the members are the same or symmetrical in shape.

The guard arrangement and ampoule may be preferably included in
an apparatus for collecting and transporting biological specimens.
20 Preferably the apparatus comprises a tubular housing, a specimen
collector, a guard arrangement and a frangible ampoule located within the
tubular housing. Desirably, the frangible ampoule holds medmm that may

be released into the tubular housing.

25 To collect and transport a specimen, the specimen collector is
removed from the tubular housing. A site, such as the area of the throat,
nose, ears, mouth, wound or operative sites, is sampled by contacting the
site with the swab of the specimen collector. The specimen is removed
from the site with the swab. Thereafter the specimen collector is

30  preferably returned to the tubular housing with the swab being preferably

. positioned in contact with a swatch or pledget. The user then effects a
force, such as finger pressure, on the tubular housing where the guard
arrangement and ampoule are located. This in turn compresses the guard
arrangement so that the edges of the members are brought together so

35 there is no gap, the cavity is reduced so there is not sufficient area for the
ampoule and as a result the ampoule is ruptured. The ruptured ampoule
releases medium into the housing wherein fragments of the ruptured
ampoule are substantially limited from penetrating the walls of each

8
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-2- It is the object of the present invention to provide an inproved device
for effectively and efficiently handling anpoul es. Such a device woul d be
conparatively sim ple and i nexpensive to manufacture as conpared to

avai | aBp Ui ces. The device of the invention is defined by claim 1.

_ " The guard arrangement of the present invention improves the
standard collection type device in that microorganisms that are obtained by

s the collection device may remain substantially viable and uncontaminated
through the entire specimen collection, transport, storage and identification
phases.

DESCRIPTION OF THE DRAWINGS

10
FIG. 1 is a perspective view of the preferred guard arrangement
embodiment of the present invention, illustrated in its folded condition.

FIG. 2 is a top view of the guard arrangement of FIG. 1 in its
15 unfolded condition.

FIG. 3 is a cross sectional view of FIG. 1 taken along line 3-3
thereof.

20 FIG. 4 is a perspective view of the preferred guard arrangement of
the present invention, including an ampoule.

FIG. 5 is a cross sectional view of FIG. 4 taken along lines 5-5

illustrating the breaking of an ampoule.
25
FIG. 6 is a perspective view illustrating a device for collecting and
transporting specimens with the guard arrangement of FIG, 1.
FIG. 7 is a cross-sectional view of FIG. 6 taken along lines 7-7.
30

FIG. 8 is the cross sectional view of FIG. 7 illustrating the
breaking of the ampoule.

FIG. 9 is a perspective view illustrating a system for collecting and
35  tramsporting specimens comprising at least two ampoules with respective
guard arrangements.
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In particular,
transporting biol ogical
coll ected in the apparatus from being exposed to the outside environ-
The device is a guard a:ﬁgﬁg&ine 5 I i.gi d, novabl e and opposi ng
menbers spaced sufficie -0
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5

10

30

35

roundlng an anpoul e.

the device may be used in an appara- tus for collecting and
specimens to substantially prevent the specinen
ment .

bl e rrenbers ext end froma forward end to a rearward end.. The novabl e

menbers are foidRdHi0 $bdRiortts {dtfsfied by embodiments in many dlﬁ‘erent

forms, there is shown in the drawings and will herein be described in
detail, the preferred embodiments of the invention, with the understanding
that the present disclosure is to be considered as exemplary of the
principles of the invention and is not intended to limit the invention to the
embodiments illustrated. Various other modifications will be apparent to
and readily made by those skilled in the art without departing from the
scope and spirit of the invention. The scope of the invention will be
measured by the appended claims and their equivalents.

The preferred guard arrangement 10 of the present invention in its
folded condition as illustrated in FIG. 1, comprises two rigid, movable and
opposing members 12 and 14 that extend from a forward end 16 to a
rearward end 18 and are connected by a living hinge 20 at the rearward
end. Each member comprises a sidewall 19 with an outer surface 24 and
inner surface 25 and preferably the outer surface of each member is
marked with indicia 27.

In its unfolded arrangement, as shown in FIG. 2, each sidewall
preferably has three sides 21, 22 and 23, with sides 22 and 23 extending
from side 21. As shown in FIG. 3, sides 22 and 23 extend from side 21 at
an angle preferably less than .45 degrees to an edge 26. In its folded
arrangement, the inner surfaces of the opposing members face the other to
form a cavity 29 and the edges of the opposing members also face each
other. The distance from side 23 to side 22 of each member is greater than
the height of cavity 29 or the distance between sides 21 of the members.

In a preferred embodiment of the invention, as shown in FIG. 4,
the guard arrangement substantially surrounds a sealed frangible ampoule
40 with a space 28 between the edges of the members. The ampoule may
if desired, be secured to the inner surfaces of the guard arrangement with
an adhesive.

As shown in FIG. 5, the frangible ampoule is ruptured when the
user applies finger pressure at the marked indicia on the guard
arrangement so that the edges of the members are brought together and the
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rearward end. Preferabl y the novabl e nenbers are connected by a living

hinge at the rearward end. Each nmenmber conprises a wall wth an outer sur-

face,

an inner surface and an edge.

The i nner surfaces face each other to

forma cav thatt surreunds e and the edges face other to
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The guard arrangement and frangible ampoule may be used m a
collection device 30 as illustrated in FIG. 6. Device 30 preferably
comprises a tubular housing 32 and a specimen collector 34. Tubular
housing 32 has a closed end extremity 35 and an opposite open end
extremity 36. The tubular housing is sealed at closed end extremity 35,
leaving surface 39 to which may be affixed by heat stamp, imprinting or
other means a lot number or identification to enable traceabmty throughout
the life of device 30.

Device 30 also includes a cap 44, a shaft 45, and a swab 46. Cap
44 is preferably removably attachable to the open end extremity of the
tubular housing. The cap is preferably adapted to telescope snugly, but
slidably, over the open end extremity of the tubular housing before and
after swab 46 is used.

Shaft 45 comprises a first end 50 and a second end 52. First end
50 is preferably connected to the cap and second end 52 is preferably
connected to swab 46. The swab is contained within the tubular housing.
Swab 46 is preferably made from soft and absorbent materials including
but not limited to suitable fibrous material such as cotton, polyester fibers
or the like.

Disposed within the tubular housing and adjacent the closed end
extremity is frangible ampoule 40. The frangible ampoule preferably holds
liquid medium which may be released inside the tubular housing. The
liquid in the ampoule may be a transport medium which provides an
environment in which the specimen can remain substantially viable.
Frangible ampoule 40 is preferably made of, but not limited to, glass or
some other frangible or rupturable material which is substantially non-
reactive with the liquid therein.

Substantially surrounding the frangible ampoule 1s guard
arrangement 10. The guard arrangement is preferably oriented so that the

rearward end is at the closed end exiremity of the tubular housing. To
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arrpou'l e. As the nembers are conpressed, the edges of the nenbers are
brought together so there is no gap, the dianeter of the cavity of
guard arrangenent is reduced and the ampoul e is ruptured. The conpressed or

reduced cawtgﬁdl n t fects a, for on the oul e o_t hat thg anpoul e
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in this position and also to restrain flow of released liquid, an absorbent
plug 54 is located within the tubular housing. The absorbent plug may be
tightly telescoped within the tubular housing and preferably abuts the
frangible ampoule and the surrounding guard arrangement to prevent the
latter from sliding. Absorbent plug 54 may be made of cotton-like
material or any other suitable material baving absorbing properties, for
properly restraining flow and/or fragments or particulate matter.

The swab is also preferably in contact with the absorbent plug and
thus, as liquid is released from the frangible ampoule, the absorbent plug is
moistened and in turn conducts the moisture to the swab. The liquid
provides a moist environment for the specimen on the swab, to keep the
specimen substantially viable during transport and to prevent dehydration
of the specimen. In addition, the absorbent plug may substantially prevent
fragments of the frangible ampoule from collecting on the swab after the
frangible ampoule has been broken.

In some cases, the absorbent plug may not be employed in the
tubular housing, however, it is a preferred element, especially when the
liquid in the ampoule has a low viscosity. When the liquid has a low
viscosity, the metering effect of the absorbent plug prevents the liquid and
portions of the specimen from spreading onto the shaft or onto the interior
face of the cap and thus prevents contamination of these parts.

As shown in FIG. 7, the frangible ampoule is located within cavity
29 of the guard arrangement. The guard arrangement substantially
surrounds the ampoule while having a space between the edges of the
members. As shown in FIG. 8, as the edges of the members are brought
together and the cavity is compressed or reduced, the frangible ampoule is
ruptured. The user applies finger pressure to the outer surface of the
tubular housing section at the locations marked on the guard arrangement.
The force on the tubular housing in turn effects a force on the guard
arrangement so that the edges of the members are brought together and the
cavity is compressed or reduced and there is not sufficient area for the
ampoule. The compressed or reduced cavity in turn effects a force on the
ampoule so that the ampoule breaks and liquid is released therein. A

frangible ampoule made of glass is most preferred because it can be easﬂy
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- 3- Pfefer'ably the wall thickness of each nmenber is greater than the gap
that is forned between the edges of the nenbers when the guard arrangenent
ds an anpoul e. The wall thickness substantially reduces or limts
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the medium and/or the specimen collected.

The liquid in the ampoule may be various well known liqud
media. The particular medium used is chosen on the basis of the particular
type of culture to be preserved in the specimen collected. A liquid
medium such as Stuart's Modified Media or a liquid culture of bile, blood
or egg may be used. Gel-type media may also be used.

The tubular housing is most preferably an optically clear plastic
and the guard arrangement an opaque plastic. The opaque plastic
highlights where the frangible ampoule is located or the type of medium
enclosed in the ampoule.

Preferably, the tubular housing is made of easily compressible
material so that guard arrangement, if employed in the device, may rupture
the ampoule simply by applying pressure to the tubular housing.

To collect a specimen, cap 44 is removed from tubular housing 32
and swab 46 is pulled out of the tubular housing. A particular body
passage of the patient then is swabbed with swab 46 to obtain a specimen.
Thereafter, the swab with the specimen is returned to the tubular member
with the swab being positioned in contact with absorbent plug 54. The
user then effects a force on the tubular housing at the locations marked
with indicia on the guard arrangement to bring the edges of the members
together. In turn the cavity is compressed or reduced so there is not
sufficient area for the ampoule. The compressed or reduced cavity in tum
effects a force on the ampoule so that the ampoule breaks and liquid is
released. The liquid moistens the absorbent plug which, in turn, moistens
the swab to keep the specimen in suitable condition until it reaches, for
example, a laboratory or related facility for testing.

An alternate embodiment of a collection device is shown in, FIG.
9, that includes many components of FIGS. 6-8. Accordingly, similar
components performing similar functions will be numbered identically to
those components of FIGS. 6-8, except that a suffix "a" is used to identify
those similar components in FIG. 9.

8 il
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éhapé of an arch, oval or the like. Mst preferably the wall of each nenber -
has three sides. The sides are desirably in the shape of an arch, oval or
the like. Mdst preferably the walls of the nenbers are the sane or
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ampoule 75 is preferably made, but not limited to the same materials as
5 frangible ampoule 40a. Second frangible ampoule 75 preferably holds a
test reagent which may be released inside the tubular housing. The test
reagent may be used to detect and identify microorganisms and for
receiving detectable antigen in the device. To retain the second frangible
ampoule and second guard arrangement in position and also to restrain
10 flow of released test reagent, a second absorbent plug 78 is located within
the tubular housing. The absorbent plug is tightly telescoped within the
tubular housing and abuts the second frangible ampoule and guard
arrangement to prevent the latter from sliding.

15 The test reagent that is preferably held in the second frangible
ampoule may be one or more of various well known test reagents. The
particular test reagent used may be chosen on the basis of the particular
type of species being identified. A test reagent such as N,N,N,N-tetra-
methyl-p-phenylenediamine dihydrochloride may be used as disclosed in

20 U.S. Patent 3,876,503, which is hereby incorporated by reference, for
detecting gonorthea. Other test reagents such as di-methyl-amino-
cinnaminaldehyde, beta-d-galactosidase substrates, gamma-glutamylamino
peptidase and prolylamine peptidase may also be used as disclosed in U.S.

- Patent No. 4,767,702 which is hereby incorporated by reference for

25  detecting specific species of the genus Neisseria. Further test reagents,
may include, but are not limited to, hippuric acid for detecting Group B
Streptococcus, L-pymrolidonyl-beta-naphthylamide and esculin  for
detecting Group A Streptococcus, acid or mineral acid and sodium nitrite
for extracting Group A Streptococcus antigen and tris-buffer, sodium

30 chloride, EDTA, sodium azide and N-acetyl-cysteine for extracting
Respiratory Syncytial Virus (RSV) antigen.

It will be understood by practitioners-in-the-art that multiple
ampoules with guard arrangements may be disposed within the tubular
35 housing of the collection device wherein each ampoule 1s separated by an
absorbent plug. The number of frangible ampoules used is dependent on
the need associated with the specimen collected and/or the particular test
or immunoassay to be performed.
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wi thin the tubul ar housing. Desirably, the frangible anmpoul e hol ds nedi um
that nay be released into the tubular housing. To collect and transport a
speci nen, the specinen collector is renoved fromthe tubular housing. A
site, such as the area of the throat, nose, ears, nmouth, wound or operative
sites, is sanpled by contacting the_ site with the swab of the specinen

col | ector. Thhespellectiondevicesdinsenibet heremhmayi heused for provading
Ther eafy;gple!dpecifiens it aiaghosfic BERifY AthodS imniatbdssayd for
detecting and identifying microorganisms and for extracting detectable
s antigen. The collection devices may also be used in clinical situations to
extract bacteria or other microorganisms from a clinical specimen for
inoculation onto or into primary isolation media. The bacteria or
microorganisms extracted by the collection devices may also be used for
immunological or DNA/RNA probe testing or other tests to determine the

10 identity and/or antimicrobial susceptibility pattern of the etiological agent.

EXAMPLE 1
RAPID CHROMOGENIC/COLORIMETRIC TEST TO IDENTIFY
GROUP A STREPTOCOCCUS
15
A sampling site is contacted with a swab and a specimen,
containing Group A Streptococcus is removed. The swab is inserted into a
collection device having an ampoule associated with a guard arrangement.

20 The ampoule contains L-pyrrolidonyl-beta-naphthylamide. The
ampoule is broken by way of the guard arrangement to release the L-
pyrrolidonyl-betanaphthylamide. If the specimen develops no color, then
the test is negative, however, if the specimen turns red, the specimen is
positive for Group A Streptococcus.

EXAMPLE 2
RAPID CHROMOGENIC/COLORIMETRIC TEST TO IDENTIFY
30 AND DIFFERENTIATE GROUP A STREPTOCOCCUS STRAINS
FROM ENTEROCOCCI STRAINS

A sampling site is contacted with a swab and a specimen,

containing Group A Streptococcus or Enterococci strains, is removed.

35 The swab is inserted into a collection device having two ampoules and
each ampoule associated with a guard arrangement.

The first ampoule contains L-pyrrolidonyl-beta-naphthylamide and
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t ubul ar housi ng with the swab being preferably posi- tioned in contact with

a swatch or pledget The user then effects a force,

such as finger pressure,

on the tubul ar housing vvhere t he guard arrangenent and anpoul e are | ocat ed.
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The first ampoule is broken by way of the guard arrangement to

release the L-pyrrolidonyl-betanaphthaylamide. If the specimen develops

no color, then the test is negative, however, if the specimen turns red, the
specimen 1s positive for Group A Streptococcus.

The second ampoule is then broken by way of its guard
arrangement to release the esculin. If no color develops then the specimen
is positive for Group A Streptococcus, however, if a blue color develops
then the specimen is positive for Enterococci.

EXAMPLE3
EXTRACTION OF GROUP A STREPTOCOCCUS ANTIGEN
FROM A THROAT SPECIMEN

A throat site is contacted with a swab and a specimen, possibly
containing Group A Streptococcus, is removed. The swab is inserted into
a collection device with a tubular housing and two ampoules disposed
within. Each ampoule is associated with a guard arrangement.

The first ampoule contains an acid or mineral acid such as acetic
acid, citric acid or hydrochloric acid and the second ampoule contains
sodium nitrite.

The first and second ampoules are broken in succession to permit
the formation of nitrous acid to cause the extraction of Group A
Streptococcus antigen if present for further testing by an immunological
based assay such as DIRECTIGEN® Rapid Group A Strep Test
(trademark of Becton, Dickinson and Company, Franklin Lakes, NJ) sold
by Becton Dickinson Microbiology Systems, Cockeysville, MD.

EXAMPLE 4
RAPID PRESUMPTIVE CHROMOGENIC/COLORIMETRIC
TEST FOR NEISSERIA GONORRHOEAE IN MALE URETHRAL
DISCHARGE

A swab is inserted into a collection device with a tubular housmg
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-4- and as a result the anpoule is ruptured. The ruptured anpoul e rel eases
medi uminto the housing wherein fragnents of the ruptured anpoul e are
substantially Ii m Red from penetrating the walls of each nenber. The guard

arrang n lection type
devi ce%ﬁ% m c ggg";ﬁ% é#ﬁg{tmgr eE% Qﬁﬁy%giégfs @ﬁ@@gé(;l ﬁ‘ggﬁlhozg devi ce
may r erguardasrangesaent; | y viabl e and uncont am -
The first ampoule contains a saline wetting agent and the second
ampoule contains the reagent N,N,N,N-tetra-methyl-p-phenylenediamine

5 dihydrochloride.

The first ampoule is broken to release the wetting agent onto the
swab. The swab is then removed from the device to collect a male
urethral discharge specimen. The swab is reinserted into the collection

10 device with the collected specimen.

The second ampoule is then broken to release the reagent. If N.
gonorrhoeae is present in the specimen, the reagent will turn purple or
blue/purple.

15
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nat €d t hrough the entire specimen collection, transport, storage and

i dentification phases. FIG 1 is a perspective view of the preferred guard
arrangement enbodi ment of the present invention, illus- trated in its -
folded condition. FIG 2 is a top view of the guard arrangenent of FIG 1

inits unfolded condition. FIG 3 is a cross sectiona lm“ﬂ““:m‘u t aken
along line 3-3 thereof. FIG 4 is a perspective view “ b A guard
WHAT IS CLAIMED IS: + ot _

1. A device for breaking a frangible ampoule comprising:

two rigid, movable and opposing members wherein each member comprises a
forward end, a rearward end, and at least one sidewall comprising an inner surface, an
outer surface and an edge;

a cavity between said opposing inner surfaces of said members;

an ampoule associated with said cavity;

a gap between said opposing edges of said members that is less than the thickness
of said members; _

means. connecting said rearward end of said members such that said inner surfaces
oppose each other and said edges oppose each other; and

wherein said members are spaced sufficiently from one another to surround said
ampoule and said gap is maintained between said edges such that when said members are
compressed, said edges of said members are bought together to substantially eliminate
said gap, said cavity is reduced and said ampoule is ruptured.

2. The device of Claim 1 wherein said means for connecting said rearward ends
of said members is a living hinge. '

3. The device of Claim 2 wherein said sidewalls of said members are curved in
shape.

4. The device of Claim 3 wherein said sidewalls of said members are the same or
symmetrical in shape.

5. An apparatus for collecting and transporting biological specimens comprising:

an elongated tube having an open end and an opposite closed end;
a specimen collector disposed within said tube comprising a cap, a shaft connected
. to said cap and a swab connected to said shaft; |
a guard arrangement disposed within said tube and located adjacent said closed
end of said tube, comprising two rigid, movable and opposing members wherein each

’ i



arrangenent of the present invention, including an amunjuunnﬂl UIuI
cragss sectional view of FIG 4 taken along lines 5-5

breaking of an anpoule. FIG 6 is a perspective view i 1 dsttratt ng a “devi ce
for collecting and transporting specinmens with the guard arrangenent of

FI G fenfbeGcomprisesadonsardand; aseaiward end oind-aideas onalsedevedlboomprisiag an- 7
FIG firef sulicE Bifer SatflclNAld ¥h el a 34 bétwdedn!Sdill Wpposing edges of said

members; and a cavity between said opposing inner surfaces of said members; and
an ampoule associated with said cavity of said guard arrangement such that when
said members of said guard arrangement are compressed said ampoule is ruptured.

6. The device of Claim 5 wherein said gap is less than the thickness of said
members.

7. A method for collecting and transporting biological sample with an apparatus
having a tubular housing, a specimen collector disposed within said housing comprising a
cap, a shaft connected to said cap and a swab connected to said shaft; a first guard
arrangement comprising two rigid, movable and opposing members wherein each member
comprises a forward end, a rearward end and at least one sidewall comprising an inner
surface, an outer surface and an edge; a gap between said opposing edges of said
members; a cavity between said inner surfaces of said members; and a first ampoule
associated with said cavity, comprising;

(a) contacting a sampling site with said swab;

(b) obtaining a specimen from said site with said swab;

(c) inserting the swab with the specimen into said housing;

(d) closing said housing with said cap to protect said swab and said specimen
from the environment external of said housing;

(e) reducing said cavity and substantially eliminating said gap of said first guard
arrangement by applying force to said outer surfaces of said members, such
that said edges are brought together and said cavity is reduced and said first
ampoule is ruptured;

(f) releasing medium into said housing; and

{g) subjecting said specimen to said medium.

8. The device of Claim 7 wherein said gap is less than the thickness of said
members.

9. The method of Claim 8 wherein said ampoule comprises a test reagent for
detecting and identifying microorganisms.
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ing the breaking of the anpoule. FIG 9 is a perspecti_ve viewillustratin

g
a systemfor collecting and transporting speci mens corrﬂm mmLﬂl ﬁllltwo
anpoul es with respective guard arrange- nents. The p# I :

arrangenment 10 of the present invention in its folded condition as
illustrated in FIG 1,
16. The method of Claim 9 further comprising a second guard arrangement and a

second ampoule, positioned within said tubular member and adjacent said first guard
arrangement.
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conpkises two rigid, novabl e and opposi ng nenbers. 12 and 14 that extend
froma forward end 16 to a rear- ward end 18 and are connected by a |iving
hi nge 20 at the rearward end. Each nenber coggrises a sidewall 19 with an

outer surface 24 and i MEVICEAND MEXTHODHORDbIy the outer surface of
each nmenber is marked w PE NG AN ' fol ded arrangenment, as
shown in FI'G 2, each sﬁgewépinggg erdgpePﬁgglgﬁree sides 21, 22 and 23,
with sides 22 and 23 extending fromside 21. As shown

ABSTRACT OF THE DISCLOSURE

The present invention is a device and method for breaking an
ampoule. In particular, the device is preferably for use in an apparatus for
collecting and transporting biological specimens. The device comprises a
guard arrangement that surrounds a frangible ampoule. With appropriate
force applied to the guard arrangemént, the frangible ampoule is ruptured.
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n FIG 3, sides 22 and 23 extend fromside 21 at an angle preferably |ess
than .45 degrees to an edge 26. In its folded arrangenent the inner

surfaces of the oppos- ing nenbers face the other to forma cavity 29 and
t he edges of the opposing nenbers al so face each other. The distance from
side 23 to side 22 of each menber is greater than the height ofgcavity 29
or the distance between sides 21 of the nmenbers. In a pfeferred-enbodi nent
of the invention, as shown in FIG 4, the guard arrangenent substantial}fy

10
N
21

—

———————

FIG—2
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surrounds a seal ed frangi ble anpoule 40 with a space 28 between the edges
of the nenbers. The anpoule may if desired, be secured to the inner
surfaces of the guard arrangenment with an adhesive. As shown in FIG 5, the
frangi bl e anpoule is rup- tured when the user applies finger pressure at
the marked indicia on the guard arrangemapt so that the edges of the
menbers are brought together and the caviQly is coppressed or reduced so
there is not suffi- cient area for the frgngi bl e/anpoule. As a result, the
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conpressed cavity in turn effects a force on the ampoule to cause it to
rupture. REPLACEMENT SHEET - 6- The guard ‘arrangenent and frangible
anpoul e may be used in a collection device 30 as illustrated in FIG 6.
Device 30 preferably conprises a tubular housing 32

o
wn

FIG—-6

"



and "a specinmen col | ector 34. Tubul ar housing 32 has a closed end extrenmty
35 and an opposite open end extremty 36. The tubular housing is seal ed at
cl osed end extremty 35, |eaving surface 39 to which nmay be affixed by heat
stanp, inprinting or other nmeans a | ot nunber or identification to enable
traceability through- out the |life of device 30. Device 30 also includes a
cap 44, a.shaft 45, ‘and a swab 46. Cap 44 is preferably renovably
attachable to the open end extremty of the tubular housing. The cap

10
40
29

32

FIG—8
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Is preferably adapted to tel escope snugly, but slidably, over the open end
extremty of the tubul ar housing before and after swab 46 is used. Shaft 45
conprises a first end 50 and a second end 52. First end 50 is preferably
connected to the cap and second end 52 is preferably connected to swab 46.
The swab is contained within the tubular housing. Swab 46 is preferably
made from'soft and absorbent materials including but ne—Ljm ted to ©
suitable fibrous material such as cotton, polyester fi X

70

34q

44q
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DEVICE AND METHOD FOR
BREAKING AN AMPOULE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a device and method for breaking
ampoules. In particular the device may be used for breaking ampoules in
an apparatus for collecting and transporting biological specimens.

2. Description of Related Art

~ An element common to most devices for collecting and
transporting biological specimens is an ampoule in a container that can be
broken to release medium into the container to keep the swab and sample
moist. A typical collecting and transporting device has been described in
several publications and most specifically in U.S. Patent No. 4,014,748.

A commercially available device for collecting and transporting
biological specimens is the CULTURETTE® Collection and Transport
System (trademark of Becton, Dickinson and Company) sold by Becton
Dickinson Micr_o_biology: Systems, Cockeysville, Maryland.  The
CULTURETTE device is for collecting and transporting a biological

T
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-7 -aSubstantial Iy surrounding the frangible anf Igmﬂmﬂﬁﬂﬁﬁﬂﬁﬁﬂ}angenent
?he guard arrangenent is pref- erably orien rﬁarmard end

|s at the closed end extrenmty of the tubul ar hpu |thgég,$ﬁ itn ]t he | oose

frangi bl e ampoul e and t he surroundi ng guard arrfpnge tHi g position

and also to restrain flow of released |iquid, 84 is

| ocated within the tubul ar housing. The absorbept plug may be tldhtly

t el escoped 2
sample with a protective sleeve or skirt surrounding the container where

the ampoule, which is to be broken for use, is contained.

A problem that has confronted users of collection and tramsport
s devices is maintaining the viability and preventing the contamination of
any biological sample which is collected. In spite of the use of a high level
of skill and care in collecting the specimen so as to prevent contamination
of the specimen, viability of the microorganisms is not always assured by
the use of the prior art collection devices.
10
With the increased emphasis on the efficacy of medical products, a
need exists for an improved device and method for effectively and
efficiently handling ampoules. Such a device would be comparatively
simple and inexpensive to manufacture as compared to available devices.
15
SUMMARY OF THE INVENTION

The present invention is a device and method for breaking

ampoules. In particular, the device may be used in an apparatus for

20 collecting and transporting biological specimens to substantially prevent

the specimen collected in the apparatus from being exposed to the outside
environment,

The device is preferably a guard arrangement having two rigid,
25 movable and opposing members spaced sufficiently from one another
surrounding an ampoule.” The movable members extend from a forward
end to a rearward end. Desirably the movable members are folded
together at the rearward end. Preferably the movable members are
connected by a living hinge at the rearward end.
30 ' .
) Preferably each member comprises a wall with an outer surface, an
inner surface and an edge. The inner surfaces face each other to form a
cavity that surrounds an ampoule and the edges face each other to form a
gap. The ampoule may be placed or attached in the cavity between the
35 inner surfaces of the members while maintaining a gap between the edges.
Preferably the diameter of the cavity is greater than the diameter of the
ampoule.
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withg n the tubul ar housing and preferably abuts the fran- gible anmpoul e and
t he surroundi ng guard arrangenent to prevent the latter from sliding.
Absorbent plug 54 may be nmade of cotton-like material or any other suitable
mat eri al having absorbing properties, for properly restraining flow and/ or
fragments or particulate matter. The swab is al so preferably in contact
with the absorbent plug and thus, as liduid is released fromthe frangible
ampoul e, the absorbent pl g the masibers Aeed compressed; thenedges dfithe metmbersnirst ur e

to the swab. The I|i qbroixg_ht together so there is no gap, the diameter of the cavity of the guard
arrangement is reduced and the ampoule is ruptured. The compressed or
reduced cavity in turn effects a force on the ampoule so that the ampoule

s will deform and rupture.

Most preferably the wall thickness of each member is greater than
the gap that is formed between the edges of the members when the guard
arrangement swrrounds an ampoule. The wall thickness substantially

.10 reduces or limits fragments of a ruptured ampoule from penetrating the
walls of each member.

Desirably each member has a curved wall in the shape of an arch,

oval or the like, Most preferably the wall of each member has three sides.

1s The sides are desirably in the shape of an arch, oval or the like. Most
preferably the walls of the members are the same or symmetrical in shape.

The guard arrangement and ampoule may be preferably included in
an apparatus for collecting and transporting biological specimens.
20 Preferably the apparatus comprises a2 tubular housing, a specimen
collector, a guard arrangement and a frangible ampoule located within the
tubular housing. Desirably, the frangible ampoule holds medium that may

be released into the tubular housing.

25 To collect and transport a specimen, the specimen collector is
removed from the tubular housing. A site, such as the area of the throat,
nose, ears, mouth, wound or operative sites, is sampled by contacting the
site with the swab of the specimen collector. The specimen is removed
from the site with the swab. Thereafter the specimen collector is

30 preferably returned to the tubular housing with the swab being preferably

. positioned in contact with a swatch or pledget. The user then effects a
force, such as finger pressure, on the tubular housing where the guard
arrangement and ampoule are located. This in turn compresses the guard
arrangement so that the edges of the members are brought together so

35 there is no gap, the cavity is reduced so there is not sufficient area for the
ampoule and as a result the ampoule is ruptured. The ruptured ampoule
releases medium into the housing wherein fragments of the ruptured
ampoule are substantially limited from penetrating the walls of each
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praovi des a noi st environment for the speci nen on the swab,
speci men substantially viable during transport and f{i r )
In addition, the absorbent plug mﬁw

of the speci nen.

to keep the

[

fragments of the frangible arrpoule fromcollecting pn{the swab after

f rangi bl e anpoul
not be enpl oyed
el enent especi al

the Iiquid has a | ow - i

10

15

30

35

e has been broken. In sohe cases, the| al26DEE996
I n the tubul ar housing, however, it}i 5 a pre- ferred
2n the liquid in the anpoule hps a [ow viscosit

The guard arrangement of the present invention improves the
standard collection type device in that microorganisms that are obtained by
the collection device may remain substantially viable and uncontaminated
through the entire specimen collection, transport, storage and identification
phases.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the preferred guard arrangement
embodiment of the present invention, illustrated in its folded condition.

FIG. 2 is a top view of the guard arrangement of FIG. 1 in its
unfolded condition.

FIG. 3 is a cross sectional view of FIG. 1 taken along line 3-3
thereof.

FIG. 4 is a perspective view of the preferred guard arrangement of

the present invention, including an ampoule.

FIG. 5 is a cross sectional view -of FIG. 4 taken along lines 5-5
illustrating the breaking of an ampoule.

FIG. 6 is a perspective view illustrating a device for collecting and
transporting specimens with the guard arrangement of FIG, 1.

FIG. 7 1s a cross-sectional view of FIG. 6 taken along lines 7-7 :

FIG. 8 is the cross sectional view of FIG. 7 ilustrating the
breaking of the ampoule.

FIG. 9 is a perspective view illustrating a system for collecting and
transporting specimens comprising at least two ampoules with respective
guard arrangements.

e —— -
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visgosity, the netering effect of the absorbent plug pre- vents the |iquid
and portions of the specinen from spreadi ng onto the shaf m
interior face of the cap and thus prevents contam nation r el

shown in FIG 7, the frangible anpoule is located withinjcavity 29 of th
guard arrangenent The guard arrangenent ﬁubstantial Iy sufrdunglg ETS1998P0
whi | e having a space between the edges of the nenbers. hown 1 n FI G

as the edges of the

v)

192
D

Lo s

Lo,

DETAILED DESCRIPTION

While this invention is satisfied by embodiments in many different

forms, there is shown in the drawings and will herein be described in

5 detail, the preferred embodiments of the invention, with the understanding

that the present disclosure is to be considered as exemplary of the

principles of the invention and is not intended to limit the invention to the

embodiments illustrated. Various other modifications will be apparent to

‘and readily made by those skilled in the art without departing from the

10 scope and spirit of the invention. The scope of the invention will be
measured by the appended claims and their equivalents.

The preferred guard arrangement 10 of the present invention in its

folded condition as illustrated in FIG. 1, comprises two rigid, movable and

15 opposing members 12 and 14 that extend from a forward end 16 to a

rearward end 18 and are connected by a living hinge 20 at the rearward

end. Each member comprises a sidewall 19 with an outer surface 24 and

inner surface 25 and preferably the outer surface of each member is
marked with indicia 27.

In its unfolded arrangement, as shown in FIG. 2, each sidewall
preferably has three sides 21, 22 and 23, with sides 22 and 23 extending
from side 21. As shown in FIG. 3, sides 22 and 23 extend from side 21 at
an angle preferably less than .45 degrees to an edge 26. In its folded

25  arrangement, the inner surfaces of the opposing members face the other to
form a cavity 29 and the edges of the opposing members also face each
other. The distance from side 23 to side 22 of each member is greater than
the height of cavity 29 or the distance between sides 21 of the members.

30 In a preferred embodiment of the invention, as shown in FIG. 4,
the guard arrangement substantially surrounds a sealed frangible ampoule
. 40 with a space 28 between the edges of the members. The ampoule may
if desired, be secured to the inner surfaces of the guard arrangement with

an adhesive.

35

As shown in FIG. 5, the frangible ampoule is ruptured when the
user applies finger pressure at the marked indicia on the guard
arrangement so that the edges of the members are brought together and the
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meniers are brought together and the cavity is com W |l the
frangi bl e anpoul e is ruptured. The user applies finger, €
outer surface of the tubular housing section at the I|pcjtions nmarked jorj the

guard arrangenent.

The force on the tubular hous- inglih Ru6DEEIPREtY 5

force on the guard arrangenentso that the edges of th nbers are briojght

together and the cavity is conpressed or éreduced and fhére 1S not

10

15

30

33

cavity is compressed or reduced so there is not sufficient area for the
frangible ampoule. As a result, the compressed cavity in tumn effects a
force on the ampoule to cause it to rupture,

The guard arrangement and frangible ampoule may be used in a
collection device 30 as illustrated in FIG. 6. Device 30 preferably
comprises a tubular housing 32 and a specimen collector 34. Tubular
housing 32 has a closed end extremity 35 and an opposite open end
extremity 36. The tubular housing is sealed at closed end extremity 35,
leaving surface 39 to which may be affixed by heat stamp, imprinting or
other means a lot number or identification to enable traceability throughout
the life of device 30.

Device 30 also includes a cap 44, a shaft 45, and a swab 46. Cap
44 is preferably removably attachable to the open end extremity of the
tubular housing. The cap is preferably adapted to telescope snugly, but
slidably, over the open end extremity of the tubular housing before and
after swab 46 is used.

Shaft 45 comprises a first end 50 and a second end 52. First end
50 is preferably connected to the cap and second end 52 is preferably
connected to swab 46. The swab is contained within the tubular housing.
Swab 46 is preferably made from soft and absorbent materials including
but not [imited to suitable fibrous material such as cotton, polyester fbers
or the like.

Disposed within the tubular housing and adjacent the closed end
extremity is frangible ampoule 40. The frangible ampoule preferably holds
liquid medium which may be released inside the tubular housing. The
liquid in the ampoule may be a transport medium which provides an
givironment in which the specimen can remain substantially viable.
Fiangible ampoule 40 is preferably made of, but not lirhited to, glass or
some other frangible or rupturable material which is substantially non-
reactive with the liquid therein.

Substantially surrounding the frangible ampoule is guard

arrangement 10. The guard arrangement is peeferably oriented so that the
rearward end is at the closed end extremity of the wbular housing. To
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i |II||I I || l




sufficient area for the anpoule. The conpressed or reduced cavity in turn
effects a force on the anpoule so that the anpoule breaks and liquid is
rel eased therein. A frangi ble anpoul e made of glass is nost preferred
because it can be easily and effectively sterilized by autoclaving and it
does not react either with the nmedium ang/or the specinen collected. The
liquid in the anpoul e may be various well known |iquid nedia. The
particul ar medi um cgad theslooko fasgble ampohle dodghe swiountagpantd ungemdngpe of
culture to be in this position and also to restrain How of released liquid, an absocbent

plug 54 is located within the tubular housing. The absorbent plug may be

tightly telescoped within the tubular housing and preferably abuts the

s frangible ampoule and the surrounding guard arrangement to prevent the

latter from sliding. Absorbent plug 54 may be made of cotton-like

material or any other suitable material having absorbing properties, for

properly restraining flow and/or fragments or particulate matter.

10 The swab is alsq preferably in contact with the absorbent plug and
thus, as liquid is released from the frangible ampoule, the absorbent plug is
moistened and in turn conducts the moisture to the swab. The liquid
provides a2 moist environment for the specimen on the swab, to keep the
specimen substantially viable during transport and to prevent dehydration

15 of the specimen. In addition, the absorbent plug may substantially prevent
fragments of the frangible ampoule from collecting on the swab after the
frangible ampoule has been broken.

In some cases, the absorbent plug may not be employed in the

20 tubular housing, however, it is a preferred element, especially when the

liquid in the ampoule has a low viscosity. When the liquid has a low

viscosity, the metering effect of the absorbent plug preveats the liquid and

pertions of the specimen from spreading onto the shaft or onto the interior
face of the cap and thus preveats contamination of these parts.

As shown in FIG. 7, the frangible ampoule is located within cavity

29 of the guard arrangement. The guard arrangement substantially
surrounds the ampoule while having a space between the edges of the
members. As shown in FIG. 8, as the edges of the members are brought

30 together and the cavity is compressed oc reduced, the frangible ampoule is
ruptured. The user applies finger pressure to the outer surface of the
tubular housing section at the locations marked on the guard arrangement.

The force on the tubular housing in turn effects a forcé on the guard
arrangement so that the edges of the members are brought together and the

35 cavity is compressed or reduced and there is not sufficient area for the
ampoule. The compressed or reduced cavity in tum effects a force on the
ampoule so that the ampoule breaks and liquid is released therein. A
frangible ampoule made of glass is most prefecred because it can be easily
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preqprvéd in the specinen collected. A liquid nmediumsuch as Stuart's

Modi fied Media or a liquid culture of bile, blood or egg nay be used.

Gel -type nedia may al so be used. The tubular housing is nost preferably an
optically clear plastic and the guard arrangenent an opaque plastic. The
opaque plastic highlights where the fran%-— bl e anpoule is | ocated or the
type of nedium enclosed in the anpoule. Preferably, the tubular housing is
made of easily

and effectively sterilized by autoclaving and it does not react either with
the medium and/or the specimen collected.

The liquid in the ampoule may be various well known liquid
s media. The particular medium used is chosen on the basis of the particular
type of culture to be preserved in the specimen coliected. A liquid
medium such as Stuart's Modified Media or a liquid culture of bile, blood

or egg may be used. Gel-type media may also be used.

10 The tubular housing is most preferably an optically clear plastic
and the guard amangement an opaque plastic. The opaque plastic
highlights where the frangible ampoule is located or the type of medium
enclosed in the ampoule.

15 Preferably, the tubular housing is made of easily compressible
material so that guard arrangement, if employed in the device, may rupture
the ampoule simply by applying pressure to the tubular housing.

_ To collect a specimen, cap 44 is removed from tubular housing 32
20 and swab 46 is pulled out of the tubular housing. A particular body
passage of the patient then is swabbed with swab 46 to obtain a specimen.
Thereafter, the swab with the specimen is returned to the tubular member
with the swab being positioned in contact with absorbent plug 54. The
user then effects a force on the tubular housing at the locations marked
25  with indicta on the guard arrangement to bring the edges of the members
together. In tum the cavity is compressed or reduced so there is not
sufficient area for the ampoule. The compressed or reduced cavity in tumn
effects a force on the ampoule so that the ampoule breaks and liquid is
released. The liquid moistens the absorbent plug which, in turn, moistens
30 the swab to keep the specimen in suitable condition until it reaches, for
example, a laboratory or related facility for testing.

An alternate embodiment of a collection device is shown in, FIG.

9, that includes many components of FIGS. 6-8. Accordingly, similar

35 components performing similar functions will be numbered identically to

those components of FIGS. 6-8, except that a suffix "a" is used to identify
those simitar components in FIG. 9.
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conpressible material so that guard arrangenent, if enployed in the device,
may rupture the anpoule simply by applying pressure to the tubular
housi ng. To collect a specinen, cap 44 is renoved from tubul ar housing 32
and swab 46 is pulled out of the tubular housing. A particular body passage
of . t he - 9-
9
FIG. 9 illustrates a collection device 70 that has disposed within
tubular housing 32a, adjacent absorbent plug S4a, a second frangible
ampoule 75 within a second guard arrangement 77. Second frangible
ampoule 75 is preferably made, but not limited to the same materials as
5 frangible ampoule 40a. Second frangible ampoule 75 preferably holds a
test reagent which may be released inside the tubular housing. The test
reagent may be used to detect and identify microorganisms and for
receiving detectable antigen in the device. To retain the second frangible
ampoule and second guard arrangement in position and also to restrain
10 flow of released test reagent, a second absorbent plug 78 is located within
the tubular housing. The absorbent plug is tightly telescoped within the
tubular housing and abuts the second frangible ampoule and gunard
arrangement to prevent the latter from sliding.

15 The test reagent that is preferably held in the second frangible
ampoule may be one or more of various well known test reagents. The
particular test reagent used may be chosen on the basis of the particular
type of species being identified. A test reagent such as N,N,N N-tetra-
methyl-p-phenylenediamine dihydrochloride may be used as disclosed in

20 U.S. Patent 3,876,503, which is hereby incorporated by reference, for
detecting gonorrhea. Other test reagents such as di-methyl-amino-
cinnaminaldehyde, beta-d-galactosidase substrates, gamma-glutamylamino
peptidase and prolylamine peptidase may also be used as disclosed in U.S.
Patent No. 4,767,702 which is hereby incorporated by reference for

25 detecting specific species of the genus Neisseria. Further test reagents,
may include, but are not limited to, hippuric acid for detecting Group B
Streptococcus, L-pyrrolidonyl-beta-naphthylamide and esculin  for
detecting Group A. Streptococcus, acid or mineral acid and sodium nitrite
for extracting Group A Streptococcus antigen and tris-buffer, sodium

30 chloride, EDTA, sodium azide and N-acetyl-cysteine for extracting
Respiratory Syncytial Virus (RSV) antigen.

It will be understood by practitioners-in-the-art that multiple

ampoules with guard arrangements may be disposed within the tubular

35 housing of the collection device wherein each ampoule is separated by an
absorbent plug. The number of frangible ampoules used is dependent on

the need associated with the specimen collected and/or the particular test

or immunoassay to be performed.
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patient then is swabbed with swab 46 to obtain a speci- nen__T
the"swab with the specinen is returned to the tuly
bei ng positioned in contact with absorbent plug
force on the tubular housing at the |oca- tions it
guard arrangenent to bring the edges of_ihe nenbeys tgggpﬂ&ﬂﬂQ&n t
cavity is conpressed or reduced so thert®is not spffi~ cient are

ked with indidi

anpoul e. The conpressed or reduced cavity in turnferects a force o

anpoul e so that the

10

35

The collection devices described herein may be used for providing
viable specimens for in vitro diagnostic testing methods, immunoassays for
detecting and identifying microorganisms and for extracting detectable
antigen. The collection devices may also be used in clinical situations to
extract bacteria or other microorganisms from a clinical specimen for
inoculation onto or into primary isolation media. The bacteda or
microorganisms extracted by the collection devices may also be used for
immunological or DNA/RNA probe testing or other tests to determine the
identity and/or antimicrobial susceptibility pattern of the etiological agent.

EXAMPLE 1 .-
RAPID CHROMOGENIC/COLORIMETRIC TEST TO IDENTIFY
GROUP A STREPTOCOCCUS

A sampling site is contacted with a2 swab and a specimen,
containing Group A Streptococcus is removed. The swab is inserted into a
collection device having an ampoule associated with a guard arrangement.

The ampoule contains L-pyrrolidonyl-beta-naphthylamide. The
ampoule is broken by way of the guard arrangement to release the L-
pyrrolidonyl-betanaphthylamide. If the specimen develops no color, then
the test is negative, however, if the specimen turns red, the specimen is
positive for Group A Streptococcus.

EXAMPLE 2
RAPID CHROMOGENIC/COLORIMETRIC TEST TO IDENTIFY
AND DIFFERENTIATE GROUP A STREPTOCOCCUS STRAINS
FROM ENTEROCOCCI STRAINS

A sampling site is confacted with a swab and a specimen,
containing Group A Streptococcus or Enterococci strains, is removed.

The swab is inserted into a collection device having two ampoules and

each ampoule associated with a guard arrangement.

The first ampoule contains L-pyrrolidonyi-beta-naphthylamide and

L ———
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anpoul e breaks and liquid is released. The liquid nmois- tens the absorbent
pl ug which, in turn, nmoistens the swab to keep the speC|nen in suitable
condition until it reaches for exanple, a | aborat g~y redER ity
for testing. An alternate errbodl ment of a collectio 3 d N i
FIG 9, that includes nany conponents of,,FIGS. 6-8. siim|l ar
conponents performng simlar functions Wll be nunpe e%mmé
those conmponents of FIGS. 6-8, except that a suffixj'a

the second ampoule contatns esculin,

The first ampoule is broken by way of the guard arrangement to

release the L-pymrolidonyl-betanaphthaylamide. If the specimen develops

s no color, then the test is negative, however, if the specimen turns red, the
specimen is positive for Group A Streptococcus.

The second ampoule is then brokem by way of its guard

arrangement to release the esculin. If no color develops then the specimen

10 is positive for Group A Streptococcus, however, if a blue color develops
then the specimen is positive for Enterococci.

EXAMPLE3
EXTRACTION OF GROUP A STREPTOCOCCUS ANTIGEN
15 FROM A THROAT SPECIMEN

A throat site is contacted with a swab and a specimen, possibly
.containing Group A Streptococcus, is removed. The swab is inserted into
a collection device with a tubular housing and two ampoules disposed
20 within. Each ampoule is associated with a guard arrangement.

The first ampoule contains an acid or mineral acid such as acetic
acid, citric acid or hydrochloric acid and the second ampoule contains
sodium nitrite.

The first and second ampoules are broken in succession to permit

the formation of nitrous acid to cause the exfraction of Group A

Streptococcus antigen if present for further testing by an immunological

based assay such as DIRECTIGEN® Rapid Group A Strep Test

30 (trademark of Becton, Dickinson and Company, Franklin Lakes, NI) sold
by Becton Dickinson Microbiology Systems, Cockeysvxlle MD.

EXAMPLE 4
RAPID PRESUMPTIVE CHROMOGENIC/COLORIMETRIC
35 TEST FOR NEISSERIA GONORRHOEAE IN MALE URETHRAL
DISCHARGE

A swab is inserted into a collection device with a tubular housing

Has Been Reﬁaced
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used to identify those simlar conponents in FIG 9. FIG 9 illustrates a
col I'ection device 70 that has dis- posed within tubular housing 32a,

adj acent absorbent plug 54a, a second frangi ble anpoule 75 within a sec-
ond guard arrangenent 77. Second frangi bl e anmpoule 75 is preferably made,
but not limted to the sane mate- rials frangi bl e ampoul e 40[err].
Second frangi bl e anpoul e 75 preferably holds a test reagent which may be
rel eased inside the tubul ar housing. The test reagent may be used to detect
and identify m croorgani sns and

baving two ampoules disposed within. Each ampoule is disposed within a
guard arrangement.
The first ampoule contains a saline wetting agent and the second
ampoule contains the reagent N,N,N,N-tetra-methyl-p-phenylenediamine
s dihydrochloride.

The first ampoule is broken to release the wetting agent onto the
swab. The swab is then removed from the device to collect a male
urethral discharge specimen. The swab is reinserted into the collection

10 device with the collected specimen.

The second ampoule is then broken to release the reagent. If N.
gonorrhoeae is present in the specimen, the reagent will turn purple or
blue/purple.

15

i



for receiving detectable antigen in the device. To retain the second
frangi bl e anmpoul e and second guard arrangenent in position and al so-to
restrain flow of rel eased test reagent, a second absgrbeﬁf"prug 78

| ocatfed within the tubular housing. The absorbent plu l\‘
tel escoped within the tubul ar housing ag%t abut s the m
anpoul e and guard arrange- nent to prev t he Iatter S-I i din

WHAT IS CLAIMED IS:
1. A device for breaking a frangible ampoule comprising:

two rigid, movable and opposing members wherein each member comprises a
forward end, a rearward end, and at least one sidewall comprising an inner surface, an
outer surface and an edge;

a cavity between said opposing inner surfaces of said members;

an ampoule associated with said cavity; '

a gap between said opposing edges of said members that is less than the thickness
of said members; _

means. connecting said rearward end of said members such that said inner surfaces
oppose each other and said edges oppose each other; and

wherein said members are spaced sufficiently from one another to surround said
ampoule and said gap is maintained between said edges such that when said members are
compressed, said edges of said members are bought together to substantially eliminate
said gap, said cavity is reduced and said ampoule is ruptured.

2. The device of Claim 1 wherein said means for connecting said rearward ends
of said members is a living hinge.

3. The device of Claim 2 wherein said sidewalls of said members are curved in
shape.

4. The device of Claim 3 wherein said sidewalls of said members are the same or
symmetrical in shape.

5. An apparatus for collecting and transporting biological specimens comprising:

an elongated tube having an open end and an opposite closed end;
a specimen collector disposed within said tube comprising a cap, a shaft connected
. to said cap and a swab connected to said shaft;
a guard arrangement disposed within said tube and located adjacent said closed
end of said tube, comprising two rigid, movable and opposing members wherein each

Sheet Has Been Rer!aced

e | TV




- 10- The test reagent that is preferably held in the see-..ond frang| bl e

particul ar test reagent used nay be chosen on the basis

anpoul e may be one or nore of various well known test reaients “The -

type. of species being identified. A test reagent such as

’i”ﬁ/ !j cul ar -
N, N-t et r anet hyf - p- phenyl enedi am ne di hyd%gchl o- ride may be Gsed . ”/
C

disclosed in U S. Patent 3,876,503, whi
ref er ence,

I s hereby incorporated by
bmbtetmbHES a forward end, a rearward end, and at least one sidewall comprising an

inner surface, outer surface and an edge; a gap between said opposing edges of said
members; and a cavity between said opposing inner surfaces of said members; and

an ampoule associated with said cavity of said guard arrangement such that when
said members of said guard arrangement are compressed said ampoule is ruptured.

6. The device of Claim 5 wherein said gap is less than the thickness of said
members.

7. A method for collecting and transporting biological sample with an apparatus
having a tubular housing, a specimen collector disposed within said housing comprising a
cap, a shaft connected to said cap and a swab connected to said shaft; a first guard
arrangement comprising two rigid, movable and opposing members wherein each member
comprises a forward end, a rearward end and at least one sidewall comprising an inner
surface, an outer surface and an edge; a gap between said opposing edges of said
members; a cavity between said inner surfaces of said members; and a first ampoule
associated with said cavity, comprising;

(a) contacting a sampling site with said swab;

(b) obtaining a specimen from said site with said swab,

(c) inserting the swab with the specimen into said housing;

(d) closing said housing with said cap to protect said swab and said specimen
from the environment external of said housing;

(e) reducing said cavity and substantially eliminating said gap of said first guard
arrangement by applying force to said outer surfaces of said members, such
that said edges are brought together and said cavity is reduced and said first
ampoule is ruptured;

(£ releasing medium into said housing; and

(2) subjecting said specimen to said medium.

8. The device of Claim 7 wherein said gap is less than the thickness of said
members.

9. The method of Claim 8 wherein said ampoule comprises a test reagent for
detecting and identifying microorganisms.

—
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gonorrhea. Qther test reagents such as di-nethyl-am - nocinrartnat dehyde
bet a- d- gal act osi dase substrates. ganmma-gl utanyl am no pe

prol yl am ne peptidase may al so be used as discl ose ‘E“ﬂ@@g
4,767,702 which is hereby incorporated by refer- |ng
speC|f|c speci es of the genus Neisse- na._ Further tést reagents

i ncl ude, but are not |limted to, hi ppurllt,5 acid for detecting Group B
Strepta. coccus, L-pyrrolidonyl-beta-naphthyfam de and esculin for

detecting G oup A S4l.SRLAGEH G ¢HainP kiR cOlupeisitg a second guard arrangement and a

second ampoule, positioned within said tubular member and adjacent said first guard

arrangement.
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acid and sodiumnitrite for extracting Goup A Strepto- coccus antigen and
tris-buffer, sodiumchloride, EDTA sodium azide and N-acetyl-cysteine for
extracting Res- piratory Syncytial Virus (RSV) antigen. It will be
understood by practitioners-in-the-art that nultiple anmpoules with guard
arrangenents may be dis- posed within tg t ubul ar housing of the collection
devi ce wherein each anpoule is separated by an absorbent plug. The nunber
of frangi bl e anpoul es used i s dependent on the need associated with the

speci nmen
DEVICE AND METHOD FOR
BREAKING AN AMPOULE

ABSTRACT OF THE DISCLOSURE

The present invention is a device and method for breaking an
ampoule. In particular, the device is preferably for use in an apparatus for
collecting and transporting biological specimens. The device comprises a
guard arrangement that surrounds a frangible ampoule. With appropriate
force applied to the guard amngement, the frangible ampoule is ruptured.
Fig. 4.
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coll ected and/or the particular test or immunoassay to be performed. The
col | &ction devices described herein may be used for providing viable
specinens for in vitro diagnos- tic testing nmethods, inmunoassays for
detecting and identifying mcroorganisns and for extracting detectable
antigen. The collection devices may also be used in clin- _ I cal
situations to extract bacteria or other nicroorgan-

16
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- 11- isnms froma clinical specinen for inoculation onto or into primary

| solati on nedia. The bacteria or mcroorgan- isns extracted by the

col l ection devices may al so be other tests to deternmne the identity and/or
antim crobial susceptibility pattern of the etiological agent. EXAMPLE 1
RAPI D CHROMOGENI ¢/ COLORI METRI C TEST TO | DENTI FY GROUP A STREPTOCOCCUS

29

21

FIG-3 .




A sanpling site is contacted wwth a swab and a speci nen, containing Goup A
Streptococcus is rempved. The swab is inserted into a collection device
havi ng an anpoul e associated with a guard arrange- nent. The anpoul e
contains L-pyrrolidonyl-beta-naphthy- |am de. The anpoul e is broken by way
of the guard arrangenent to rel ease the L:pyrrolidonyl-betanaphthy- |am de.
I f the specinen devel ops no col or, then the test is negative, however, if

t he specinmen turns red, the &3
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specinen is positive for G oup A Streptooccus. -12 - EXAMPLE 2 RAPID
CHROMOGENI ¢/ COLORI METRI C TEST TO | DENTI FY AND DI FFERENTI ATE GROUP A STREP-

TOCCCCUS STRAI NS FROM ENTEROCOCCI

FIG—8

STRAI NS
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A sampling site is contacted with a swab and a speci nen, containing Goup A
Streptococcus or Entero- cocci strains, is renoved. The swab is inserted
into*a collection device having two anpoul es and each anpoul e associ at ed
wi the=a guard arrangenent. The first anpoul e contains L-pyrrolidonyl-beta-

napht hyl am de and the second anpoul e consains escu- lin. The first anpoul e

I s broken by way of the guard arrangenent to rel ease the

L- pyrrol i donyl - bet anaph- o‘?, lg
M

70

44q
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Uo9423-5 P05
thayla Rﬁ?LA(&%ﬂHﬁTéﬁﬁﬁﬂf n devel ops no color, then the test is nega??ve
T-t,he specingn jturns red, the specinen is positive for Goup A
St rept ofo Cps: A Allgegopcdng anpoul e is then broken by way of its guard

t to rel ease esculin. If no color develops then the specinen
IS posifi rept ococcus. however, if a blue col or devel ops
then thg specinen is posiftive for Enterocdécti. EXAMPLE 3 EXTRACTI ON OF

GROUP ATSTREPTOCOCCUS :
DEVICE METHOD FOR AKING AN AMPOULE

Description

This invention relates to a device and method for
breaking ampoules. In particular the device may be -
used for breaking ampoules in an apparatus for collect-
ing and transporting biological specimens.

An element common to most devices for collecting
and transporting biological specimens is an ampoule in
a container that can be broken to release medium into
the container to keep the swab and sample moist. A typ-
ical collecting and transporting device has been
described in several publications and most specifically
in U.S. Patent No. 4,014,748.

A commercially available device for collecting and
transporting biological specimens is the CUL-
TURETTE® Collection and Transport System (trade-
mark of Becton, Dickinson and Company) sold by
Becton Dickinson Microbiology Systems, Cockeysville,
Maryland. The CULTURETTE device is for collecting
and transporting a biological sample with a protective
sleeve or skirt surrounding the container where the
ampoule, which is to be broken for use, is contained.

A problem that has confronted users of collection
and transport devices is maintaining the viability and
preventing the contamination of any biological sampie
which is collected. in spite of the use of a high level of
skill and care in collecting the specimen so as to prevent
contamination of the specimen, viability of the microor-
ganisms is not always assured by the use of the prior art

collection devices. e
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ANTI GEN FROM A THROAT SPECI MEN A throat site is contacted with a swab and a
speci - men, possibly containing Goup A Streptococcus is remved. The swab
is inserted into a collection device with a tubular housing and two
anpoul es di sposed within. Each anpoule is %fsociated with a guard

arr angenent .

It is the object of the present invention to provide an
improved device for effectively and efficiently handling
ampoules. Such a device would be comparatively sim-
ple and inexpensive to manufacture as compared to
available devices.

The device of the invention is defined by claim 1.

In particular, the device may be used in an appara-
tus for collecting and transporting biological specimens

~ to substantially prevent the specimen collected in the

apparatus from being exposed to the outside environ-
ment.

The device is a guard arrangement having two rigid,
movable and opposing members spaced sufficiently
from one another surrounding an ampoule. The mova-
ble members extend from a forward end to a rearward
end. The movable members are folded together at the
rearward end. Preferably the movable members are
connected by a living hinge at the rearward end.

Each member comprises a wall with an outer sur-
face, an inner surface and an edge. The inner surfaces
face each other fo form a cavity that surrounds an
ampoule and the edges face each other to form a gap.
The ampoule may be placed or attached in the cavity
between the inner surfaces of the members while main-
taining a gap between the edges. Preferably the diame-
ter of the cavity is greater than the diameter of the
ampoule.

As the members are compressed, the edges of the
members are brought together so there is no gap, the

diameter of the cavity of the guard arrangement is
reduced and the ampoule is ruptured. The compressed
or reduced cavity in turn effects a force on the ampoule
so that the ampoule will deform and rupture.
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an acid or mneral acid such as acetic

i c acid and the second anpoul e contains

cond anpoul es are broken in suc- cession to
acid to cagﬁe the extraction of Goup A

for furthér testing by an i nmunol ogi cal

rr] Rapid Goup A Strep Test (trademark of

-13- The firs
acid, citric
sodiumnitritée.
permt the fo
St rect ococcus
based assay s

Becton, Dickinson and Co
r:%raély the wall thickness of each member is
greater than the gap that is formed between the edges
of the members when the guard arrangement surrounds
an ampoule. The wall thickness substantially reduces or
limits fragments of a ruptured ampoule from penetrating
the walls of each member.

Desirably each member has a curved wall in the
shape of an arch, oval or the like. Most preferably the
wall of each member has three sides. The sides are
desirably in the shape of an arch, oval or the like. Most
preferably the walls of the members are the same or
symmetrical in shape. |

The guard arrangement and ampoule may be pref-
erably included in an apparatus for collecting and trans-
porting biological specimens. Preferably the apparatus
comprises a tubular housing, a specimen collector, a
guard arrangement and a frangible ampoule located
within the tubular housing. Desirably, the frangible
ampoule holds medium that may be released into the
tubular housing. :

To collect and transport a specimen, the specimen
collector is removed from the tubular housing. A site,
such as the area of the throat, nose, ears, mouth,
wound or operative sites, is sampled by contacting the
site with the swab of the specimen collector. The speci-
men is removed from the site with the swab. Thereafter
the specimen collector is preferably returned to the
tubular housing with the swab being preferably posi-
tioned in contact with a swatch or pledget. The user
then effects a force, such as finger pressure, on the
tubular housing where the guard arrangement and
ampoule are located. This in turn compresses the guard
arrangement so that the edges of the members are
brought together so there is no gap, the cavity is
reduced so there is not sufficient area for the ampoule

antigen if presen



Franklin Lakes, NJ) sold by Becton D ckinson M crobiol- ogy Systens,

Cockeysvill e,

MD. EXAVPLE 4 RAPI D PRESUMPTI VE CHROMOGENI ¢/ COLORI - METRI C

TEST FOR NEI SSERI A GONORRHCEAE | N MALE URETHRAL DI SCHARCGE A swab is
inserted into a“coll ection device with a tubular housing having two
anpoul es di sposed wi thin. Each anpoule is-dsposed within a guard

arrangenent.

™° 1140 3578 et e Bingolié ié Tupirod° THE Taptured
' ampoule releases medium into the housing wherein
fragments of the ruptured ampoule are substantially lim.

ited from penetrating the walls of each member.

The guard arrangement of the present. invention
improves the standard collection type device in that
microorganisms that are obtained by the collection
device may remain substantially viable and uncantami-
nated through the entire specimen collection, transport,
storage and identification phases.

FIG. 1 is a perspective view of the preferred guard
arrangement embodiment of the present invention, ilius-
trated in its folded condition.

FIG. 2 is a top view of the guard arrangement of
FIG. 1 in its unfolded condition.

FIG. 3 is a cross sectional view of FIG. 1 taken

along line 3-3 thereof.
FIG. 4 is a perspective view of the preferred guard

arrangement of the present invention, including an
~ampouie.

FIG. 5 is a cross sectional view of FIG. 4 taken
along lines 5-5 illustrating the breaking of an ampoule.

FIG. 6 is a perspective view illustrating a device for
collecting and transporting specimens with the guard
arrangement of FIG. 1.

FIG. 7 is a cross-sectional view of FIG. 6 taken
along lines 7-7.

FIG. 8 is the cross sectional view of FIG. 7 illustrat-
ing the breaking of the ampoule.

FIG. 9 is a perspective view illustrating a system for
collecting and transporting specimens comprising at
least two ampoules with respective guard arrange-

. ments.
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| otAue 197




and the second anpoul e contains the reagent N, N, N\

t et r a- net hyl - p- phenyl enedi ani ne di hydrochioride. The first ampoule is
broken to rel ease the wetting agent onto the swab. The swab is then renoved
fromthe devicé™ o collect a male urethral discharge speci- nmen. The swab
Is reinserted into the collection device wsth the collected speci nen. The
second anpoule is then broken to rel ease the reagent gonorrhoeae is

present in the speci neThe Iprefea'gdrguami arrangepient loo@f yl‘%é?rﬁﬁﬂﬂ te.
invention in its folded condition as illustrated in FIG. 1,

comprises two rigid, movable and opposing members
12 and 14 that extend from a forward end 16 to a rear-
ward end 18 and are connected by a living hinge 20 at
the rearward end. Each member comprises a sidewall
19 with an outer surface 24 and inner surface 25 and -
preferably the outer surface of each member is marked
with indicia 27.

In its unfolded arrangement, as shown in FIG. 2,
-each sidewall preferably has three sides 21, 22 and 23,
with sides 22 and 23 extending from side 21. As shown
in FIG. 3, sides 22 and 23 extend from side 21 at an
angle preferably less than .45 degrees to an edge 26. In
its folded arrangement, the inner surfaces of the oppos-
ing members face the other to form a cavity 29 and the
edges of the opposing members aiso face each cther.
The distance from side 23 to side 22 of each member is

- greater than the height of cavity 29 or the distance
between sides 21 of the members.

In a preferred embodiment of the invention, as
shown in FIG. 4, the guard arrangement substantially
surrounds a sealed frangible ampoule 40 with a space
28 between the edges of the members. The ampoule
may if desired, be secured to the inner surfaces of the
guard arrangement with an adhesive.

As shown in FIG. 5, the frangible ampoule is rup-
tured when the user applies finger pressure at the
marked indicia on the guard arrangement so that the
edges of the members are brought together and the
cavity is compressed or reduced so there is not suffi-
cient area for the frangible ampoule. As a result, the
compressed cavity in turn effects a force on the
ampoule to cause it to rupture.

REPLACEMENT SHEET

01 AUG 1997




Clains 1. A device for breaking a frangi ble anpoule conpris- ing: two
rigid, novable and opposing nenbers (12,14) wherein each nenber conprises a
for- ward end (16), a rearward end (18) and at | east one sidewall (19)

conprising an irnner surface
-6 -

The guard arrangement and frangibie ampoule may
be used in a collection device 30 as illustrated in FIG. 6.
Device 30 preferably comprises a tubular housing 32
and a specimen collector 34. Tubular housing 32 has a
closed end extremity 35 and an opposite open end
extremity 36. The tubular housing is sealed at closed
end extremity 35, leaving surface 39 to which may be
affixed by heat stamp, imprinting or other means a lot
number or identification to enable traceability through-
out the life of device 30.

Device 30 also includes a cap 44, a shaft 45, and a
swab 46. Cap 44 is preferably removably attachable to

the open end extremity of the tubular housing. The cap
is preferably adapted to telescope snugly, but slidably,
over the open end extremity of the tubular housing
before and after swab 46 is used.

Shaft 45 comprises a first end 50 and a second end
52. First end 50 is preferably connected to the cap and
second end 52 is preferably connected to swab 46. The
swab is contained within the tubular housing. Swab 46
is preferably made from soft and absorbent materials
including but not {imited to suitable fibrous material such
as cotton, polyester fibers or the like.

Disposed within the tubular housing and adjacent
the closed end extremity is frangible ampoule 40. The
frangible ampoule preferably holds liquid medium which

may be released inside the tubular housing. The liquid
in the ampoule may be a transpart medium which pro-
vides an environment in which the specimen can remain
substantially viable. Frangible ampoule 40 is preferably
made of, but not limited to, glass or some other frangible
or rupturable material which is substantially non-reac-

tive with the liquid therein.
REPLACEMENT SHEET
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(25), an outer surface (24) and an edge (26); a cavity (29) b
opposi ng i nner sur- faces (25) of said nenbers (12,14); an a
associated with said cavity (29); a gap (28) between said opgogi ng

(26) of said nenbers (12,14) that is |ess than the thickness{o ot
menbers; means connecting said rearward endy(18) of said ne LS

such that said inner 3§me . . . o
ntially surrounding the frangible ampoaule is
guard arrangement 10. The guard arrangement is pref-
erably oriented so that the rearward end is at the closed
end extremity of the tubular housing. To retain the locse
frangible ampoule and the surrounding guard arrange-
ment in this pasition and aisa to restrain flow of released
liquid, an absarbent plug 54 is located within the tubular
housing. The absarbent plug may be tightly telescoped
within the tubular housing and preferably abuts the fran-
gible ampoule and the surrounding guard arrangement
to prevent the fatter from sliding. Absorbent plug 54 may
be made of cotton-like material or any other suitabie
material having absorbing properties, for properly
restraining flow and/or fragments or particulate matter,
The swab is also preferably in contact with the
absorbent plug and thus, as liquid is released from the
frangibie ampoule, the absorbent plug is moistened and
in turn conducts the moisture to the swab. The liquid
provides a moist environment for the specimen on the
swab, to keep the specimen substantially viable during
fransport and to prevent dehydration of the specimen. In
addition, the absorbent plug may substantiaily prevent
fragments of the frangible ampoule from collecting on
the swab after the frangible ampoule has been broken.
In some cases, the absorbent plug may not be
employed in the tubular housing, however, it is a pre-
ferred element, especially when the liquid in the
ampoule has a low viscosity. When the liquid has a low
viscosity, the metering effect of the absorbent piug pre-
vents the liquid and portions of the specimen from
spreading onto the shaft or onto the interior face of the
cap and thus prevents contamination of these parts.

: As shown in FIG. 7, the frangible ampoule is
located within cavity 29 of the guard arrangement. The
guard arrangement substantially surrounds the
ampaoule while having a space between the edges of the
members. As shown in FIG. 8, as the edges of the



faces (25) oppose each other and said edges (26) oppose each other; and
wherein said nenbers (12,14) are spaced sufficiently fromone another to
surround sai d anmpoul e (40) and said gap (28) is maintai ned between said
edges (26) such that when said mem bers (12,14) are conpressed, said edges
of said nenbers are brought together to subgtantially elim inate said gap
(28), said cavity (29) is reduced and said anpoule (40) is ruptured.
members are brought together and the cavity is com-

pressed or reduced, the irangible ampoule is ruptured.
The user applies finger pressure ta the outer surface of
the tubular housing section at the locations marked on
the guard arrangement. The force on the tubular haus-
ing in turn effects a force on the guard arrangement so
that the edges of the members are brought together and
the cavity is compressed or reduced and there is ngt
sufficient area for the ampoule. The compressed or
reduced cavity in turn effects a force on the ampoule sg
that the ampoule breaks and liquid is released therein.

A frangible ampoule made of glass is most preferred
because it can be easily and effectively sterilized by
autoclaving and it does not react either with the medium
and/or the specimen collected.

The liquid in the ampoule may be various well
known liquid media. The particular medium used is cho-
sen on the basis of the particular type of culture to be
preserved in the specimen collected. A liquid medium
such as Stuart's Modified Media or a liquid culture of
bile, blood or egg may be used. Gei-type media may
also be used.

The tubular housing is most preferably an optically
clear plastic and the guard arangement an opaque
plastic. The opaque plastic highlights where the frangi-
ble ampoule is located or the type of medium enclosed
in the ampoule. .

Preferably, the tubular housing is made of easily
compressible material so that guard arrangement, if
employed in the device, may rupture the ampoule sim-
;; ply by applying pressure to the tubular housing.

To collect a specimen, cap 44 is removed from
tubular housing 32 and swab 46 is pulled out of the
tubular housing. A particular body passage of the
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2. The device of Claim1l wherein said neans for con- necting said rearward
ends of said nenbers is a living hinge (20). 3. The device of daiml or 2,
wherein said sidewalls (19) of said nmenbers (12,14) are curved in shape.

4. The device of " aim3, wherein said sidewalls (19) of said nenbers
(12,14) are the sane or symetri - ' -9.

patient then is swabbed with swab 46 to obtain a speci-
men. Thereafter, the swab with the specimen is
returned to the tubular member with the swab being
positioned in contact with absorbent plug 54. The user
then effects a force on the tubular housing at the loca-
tions marked with indicia on the guard arrangement to
bring the edges of the members together. In turn the
"cavity is compressed or reduced so there is not suffi-
cient area for.the ampoule. The compressed or reduced
cavity in turn effects a force on the ampoule so that the
ampoule breaks and liquid is released. The liquid mois-
tens the absorbent plug which, in turn, moistens the
swab to keep the specimen in suitable condition until it
reaches, for exampie, a laboratory or related facility for
- testing.

An alternate embodiment of a collection device is
shown in, FIG. 9, that includes many components of
FIGS. 6-8. Accordingly, similar components performing
similar functions will be numbered identically to those
components of FIGS. 6-8, except that a suffix "a" is
used to identify those similar components in FIG. 9.

FIG. 9 illustrates a collection device 70 that has dis-
posed within tubular housing 32a, adjacent absorbent
plug 54a, a second frangible ampoule 75 within a sec-
ond guard arrangement 77. Second frangible ampoule
75 is preferably made, but not limited to the same mate-
rials as frangible ampoule 40a. Second frangible

_ ampoule 75 preferably holds a test reagent which may
' bereleased inside the tubular housing. The test reagent
.| ; ~maybe used to detect and identify microorganisms and
=1 for receiving detectable antigen in the device. To retain
the second frangible ampoule and second guard
arrangement in position and also to restrain flow of
released test reagent, a second absorbent plug 78 is
located within the tubular housing. The absorbent plug
is tightly telescoped within the tubular housing and
abuts the second frangible ampoule and guard arrange-
ment to prevent the latter from sliding.
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cal in shape. 5. An apparatus for collecting and transporting biolog- ical
speci nens conprising: an el ongated housing (32) having an open end (36) and
an opposite closed end (35); a specinmen collector (34) disposed within said
housi ng conprising a cap (44), a shaft (45) connected to said cap (44) and
a swab (46) connected to said shaft; and a ggyvice for breaking according to

one of

The test reagent that is preferably held in the sec-
ond frangible ampoule may be one or mare of various
well known test reagents. The particular test reagent
used may be chosen on the basis of the particular type
of species being identified. A test reagent such as
N.N,N,N-tetramethyi-p-phenylenediamine dihydrochio-
ride may be used as disclosed in U.S. Patent 3,876,503,
which is hereby incorporated by reference, for detecting
gonorrhea. Other test reagents such as di-methyl-ami-
nocinnaminaldehyde, beta-d-galactosidase substrates,
gamma-glutamylamino peptidase and prolylamine
peptidase may also be used as disclosed in U.S. Patent
No. 4,767,702 which is hereby incorporated by refer-
ence for detecting specific species of the genus Neisse-
ria. Further test reagents, may include, but are not
limited to, hippuric acid for detecting Group B Strepto-
coccus, L-pyrrolidonyl-beta-naphthylamide and escufin
for detecting Group A Streptococcus, acid or mineral
acid and sodium nitrite for extracting Group A Strepto-
coccus antigen and tris-buffer, sodium chioride, EDTA,
sodium azide and N-acetyl-cysteine for extracting Res-
piratory Syncytial Virus (RSV) antigen.

it will be understood by practitioners-in-the-art that
multiple ampoules with guard arrangements may be dis-
posed within the tubular housing of the collection device
wherein each ampoule is separated by an absorbent
plug. The number of frangible ampoules used is
dependent on the need associated with the specimen

collected and/or the particular test or immunoassay to
be performed.

The collection devices described herein may be
used for providing viable specimens for in vitro diagnos-
tic testing methods, immunoassays for detecting and
identifying microorganisms and for extracting detectable
antigen. The collection devices may also be used in clin-
ical situations to extract bacteria or other microorgan-
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Clainms 1-4. conprised within said housing (32). 6. The apparatus of Caim
5, further conprising a sec- ond breaing device (77) and a second anpoul e
(75), positioned_w thin said housing (32a) and adja- cent said first

breaki ng device. 7. The apparatus of Claim5 or 6 wherein said anpoul e (40)
conprises a test reagent for detecting and identifying m croorgani sns.

isms from a clinical specimen for inoculation onto or into
primary isolation media. The bacteria or microorgan-
isms extracted by the collection devices may aiso be
used for immunological or DNA/RNA probe testing or
other tests to determine the identity and/or antimicrobial
susceptibility pattern of the eticlogical agent.

EXAMPLE 1

RAPID CHROMOGENIC/COLORIMETRIC TEST TO
IDENTIFY GROUP A STREPTOCOCCUS

A sampling site is contacted with a swab and a
specimen, containing Group A Sireptococcus is
removed. The swab is inserted into a collection device
having an ampoule associated with a guard arrange-
ment. :
The ampoule contains L-pyrrolidonyl-beta-naphthy-
lamide. The ampoule is broken by way of the:guard
arrangement to release the L-pyrrolidonyl-betanaphthy-
lamide. If the specimen develops no color, then the test
is negative, however, if the specimen turns red, the

specimen is positive for Group A Streptococcus.
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-16- 8. The apparatus of one of Clainms 5-7, characterized by its use for
collecting and transporting biol ogical sanple with the foll ow ng steps:
contacting a sanpling site with said swab (46); (b) obtaining a specinen
fromsaid site W} | b; (c) insertfAg~the swab (46) with the

04 -AUG 1997

RAPID CHROMOGENIC/COLORIMETRIC TEST TO
IDENTIFY AND DIFFERENTIATE GROUP A STREP-
TOCOCCUS STRAINS FROM ENTERQCOCC!
STRAINS

A sampling site is contacted with a swab and a
specimen, containing Group A Streptococcus or Entero-
cocci strains, is removed. The swab is inserted into a
collection device having two ampoules and each
ampoule associated with a guard arrangement.

The first ampoule contains L-pyrrolidonyl-beta-

naphthylamide and the second ampoule contains escu-

lin.

The first ampoule is broken by way of the guard
arrangement to release the L-pyrrolidonyl-betanaph-
thaylamide. If the specimen develops no color, then the
test is negative, however, if the specimen turns red, the
specimen is positive for Group A Streptococcus.

The second ampoule is then broken by way of its
guard arrangement to release the esculin. If no color
develops then the specimen is positive for Group A
Streptococcus, however, if a blue color develops then
the specimen is positive for Enterococci.

EXAMPLE 3

EXTRACTION OF GROUP A STREPTOCOCCUS
ANTIGEN FROM A THROAT SPECIMEN

A throat site is contacted with a swab and a speci-
men, possibly containing Group A Streptococcus, is
removed. The swab is inserted into a collection device
with a tubular housing and two ampoules disposed
within. Each ampoule is associated with a guard

arrangement.

(a)



i nto'said housing (32); (d) closing said housing (32) wth said cap (44) to
protect said swab (46) and said specimen fromthe environnent external of
sai d housing; (e) reducing said cavity (29). and substantially elimnating
said gap (28) of"said breaking device (10 3by applying force to said outer
sur- faces of said nenbers (12,14), such that edges are brought together

and said cavity is redypgdfipgidapipéulé containsdn acidr optmiresral acid
such as acetic acid, citric acid or hydrachloric acid and
the second ampoule contains sodium nitrite.

The first and second ampoules are broken in suc-
cession to permit the formation of nitrous acid to cause
the extraction of Group A Streptococcus antigen if
present for further testing by an immunological based
assay such as DIRECTIGEN® Rapid Group A Strep
Test (trademark of Becton, Dickinson and Company,
Franklin Lakes, NJ) sold by Becton Dickinson Micrabiol-
ogy Systems, Cockeysviile, MD.

EXAMPLE 4

RAPID PRESUMPTIVE CHROMOGENIC/COLORI-

METRIC TEST FOR NEISSERIA GONORRHOEAE IN
MALE URETHRAL DISCHARGE -

A swab is inserted into a coflection device with a
tubular housing having two ampoules disposed within.
Each ampoule is disposed within a guard arrangement.

The first ampoule contains a saline wetting agent
and the second ampoule contains the reagent N,N,N,N-
tetra-methyl-p-phenylenediamine dihydrochloride.

The first ampoule is broken to release the wetting
agent onto the swab. The swab is then removed from
the device to collect a male urethral discharge spedci-
men. The swab is reinserted into the collection device
with the collected specimen.

The second ampoule is then broken to release the
reagent. If N. gonorrhoeae is present in the specimen,
the reagent will turn purple or blue/purple.
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(1) rel easi ng mediuminto said housing (32),

speci nen to said nedi um

-

Claims

and (g) subjﬂ_e’gt/i/ng,sa%d'

- (I

8
& ¢ L

1. Adevice for breaking a frangibie ampoule compris-

ing:
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two rigid, movable and opposing members
(12,14) wherein each member comprises a for-
ward end (16), a rearward end (18) and at least
one sidewall (19) comprising an inner surface
(25), an outer surface (24) and an edge (26);

a cavity (29) between said opposing inner sur-
faces (25) of said members (12,14);

an ampoule (40) associated with said cavity
(29y;

a gap (28) between said opposing edges (26)
of said members (12,14) that is less than the
thickness of said members;

means connecting said rearward end (18) of
said members (12,14) such that said inner sur-
faces (25) oppose each other and said edges
(26) oppose each other; and

wherein said members (12,14) are spaced

sufficiently from one another to surround said
ampoule (40) and said gap (28) is maintained
between said edges (26) such that when said mem-
bers (12,14) are compressed, said edges of said
members are brought together to substantially elim-
inate said gap (28), said cavity (29) is reduced and
said ampoule (40) is ruptured.

2. Thedevice of Claim 1 wherein said means for con-
necting said rearward ends of said members is a
living hinge (20).

3. The device of Claim 1 or 2, wherein said sidewalls
(19} of said members (12,14) are curved in shape.



S

The device of Claim 3, wherein said sidewalls (19)
of said members (12,14} are the same or symmetri-

cal in shape.

An apparatus for collecting and transporting bioclog-
ical specimens comprising:

an elongated housing (32) having an open end
(36) and an opposite closed end (35);

a specimen collector (34) disposed within said
housing comprising a cap (44), a shaft (45)
connected to said cap (44) and a swab (46)
connected to said shatt;

and a device for breaking according to one of
Claims 1-4, comprised within said housing (32).

The apparatus of Claim §, further comprising a sec-
ond breaking device {(77) and a second ampoule
(75), positioned within said housing (32a) and adja-
cent said first breaking device.

The apparatus of Claim 5§ or 6 wherein said

. -ampoule (40) comprises a test reagent for detecting
and identifying microorganisms.
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'~ 8. The apparatus of one of Claims 5-7, characterized
by its use for collecting and transporting bictogical
sample with the following steps:

{(a) contacting a sampling site with said swab
(46);

(b) cbtaining a-specimen from said site with
said swab;

(c) inserting the swab (46) with the specimen
into said housing (32);

(d) closing said housing (32) with said cap (44)
to protect said swab (46) and said specimen
from the environment external of said housing;
(e) reducing said cavity (29) and substantiaily
eliminating said gap (28) of said breaking
device (10) by applying force to said outer sur-
faces of said members (12,14), such that
edges are brought together and said cavity is
reduced and said first ampoule is ruptured;

(f) releasing medium into said housing (32),

and
(g) subjecting said specimen to said medium.
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DEVICE AND METHOD FOR
BREAKING AN AMPOULE

ABSTRACT OF THE DISCLOSURE

The present invention is a device and method for breaking an
ampoule. In particular, the device is preferably for use in an apparatus for
collecting and transporting biological specimens. The device comprises a
guard arrangement that surrounds a frangible ampoule. With appropriate

force applied to the guard arrangement, the frangible ampoule is ruptured.
Fig. 4.

l
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