I*I Innovation, Sciences et Innovation, Science and CA 3053761 C 2022/10/11

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 053 76 1
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2017/03/15 (51) CLInt./Int.Cl. A67B 5/715(2006.01),
o o . A61B 5/154(2006.01), A61J 1/14(2006.01),
(87) Date publication PCT/PCT Publication Date: 2017/09/21 AGTM 5/00(2006.01)
(45) Date de délivrance/lssue Date: 2022/10/11 .
(72) Inventeurs/Inventors:
(85) Entrée phase nationale/National Entry: 2019/08/15 BOUKIDJIAN, ROY, US:
®6) N° demande PCT/PCT Application No.: US 2017/022436 BOUKIDJIAN, GREGOIRE, US

(87) N° publication PCT/PCT Publication No.: 2017/160928 (73) Propriétaire/Owner:

e DIGNITY HEALTH, US
(30) Priorité/Priority: 2016/03/16 (US62/308,982)
(74) Agent: TORYS LLP

(54) Titre : PROCEDES ET APPAREIL PERMETTANT DE REDUIRE LA CONTAMINATION DANS DES ECHANTILLONS
DE TYPE PRELEVEMENT SANGUIN
(54) Title: METHODS AND APPARATUS FOR REDUCING CONTAMINATION IN BLOOD DRAW SAMPLES

(57) Abrégé/Abstract:

Methods and apparatus are provided for increasing compliance with the discard volume method of blood drawing. The method
includes attaching an initial discard container for discarding an initial amount of blood drawn to a standard blood culture bottle. The
apparatus, detachable and configurable with a variety of standard blood culture containers, may act as a physical reminder and a
convenient handling arrangement for drawing blood according to the preferred discard volume method that reduces sample

contamination and false positives. These methods and apparatus may be compatible or retrofit with existing standard blood culture
bottles or kits.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




wo 2017/160928 A1 |1 I} NN T OO0 O A RO

(43) International Publication Date

CA 03053761 2019-08-15

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/160928 A1l

21 September 2017 (21.09.2017) WIPO | PCT
(51) International Patent Classification: (74) Agent: COOK, Victoria, C.; Quarles & Brady LLP, Two
A61J 1/00 (2006.01) A6IM 1/00 (2006.01) North Central Avenue, Phoenix, AZ 85004 (US).
A61J 1/05 (2006.01) ABIM 5/00 (2006.01) (81) Designated States (uniess otherwise indicated, for every
(21) International Application Number: kind of national protection available): AE, AG, AL, AM,
PCT/US2017/022436 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. . BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
(22) International Filing Date: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
15 March 2017 (15.03.2017) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
(25) Filing Language: English KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
. MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
(26) Publication Language: English NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
(30) Priority Data: RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
62/308,982 16 March 2016 (16.03.2016) Us TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.
(71) Applicant: DIGNITY HEALTH [US/US]; 185 Berry . L
Street, Ste. 300, San Francisco, CA 94107 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: BOUKIDJIAN, Roy; 20230 Keswick Street, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

Unit 19, Winnetka, CA 91306 (US). BOUKIDJIAN,
Gregoire; 20230 Keswick Street, Unit 19, Winnetka, CA
91306 (US).

TZ, UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,

[Continued on next page]

(54) Title: METHODS AND APPARATUS FOR REDUCING CONTAMINATION IN BLOOD DRAW SAMPLES

26

—
—
> 22
24
16<
30
_J
—
32 b\
20
28
10< -
12
>14
FIG. 1
— _J

(57) Abstract: Methods and apparatus are provided for increasing compliance
with the discard volume method of blood drawing. The method includes attach-
ing an initial discard container for discarding an initial amount of blood drawn
to a standard blood culture bottle. The apparatus, detachable and configurable
with a variety of standard blood culture containers, may act as a physical re-
minder and a convenient handling arrangement for drawing blood according to
the preferred discard volume method that reduces sample contamination and
false positives. These methods and apparatus may be compatible or retrofit with
existing standard blood culture bottles or kits.
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METHODS AND APPARATUS FOR REDUCING CONTAMINATION IN BLOOD
DRAW SAMPLES

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is based on, and claims priority to

US Provisional Application Serial No. 62/308,982, filed March 16, 2016, and
entitted, "METHODS AND APPARATUS FOR REDUCING CONTAMINATION IN
BLOOD DRAW SAMPLES."

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
[0002] N/A

BACKGROUND

[0003] Blood tests are one of the most common medical diagnostic tools used in the
world today. One particular type of blood test is a blood culture. Blood cultures are ordered
to detect the presence of bacteria, fungi, and other microorganisms in patients' blood, to
monitor antimicrobial therapy, and to identify a blood infection or septicemia. At just one
hospital, there may be about 34,000 blood cultures ordered and drawn per year. The
results of these tests are used to guide healthcare professionals in determining the best
course of treatment to recommend for their patients. Blood cultures are relevant to life-
threatening infections such as bacteremia and fungemia, as well as focal infections,
osteomyelitis, meningitis, and infective endocarditis. These diagnoses and treatment
decisions may incur significant costs for everyone involved, including for example,
prolonged hospital stays or use of antibiotics.

[0004] Blood cultures may be contaminated by pathogens external to patients and
return false positives. When a blood culture returns a false positive, wrong conclusions
may be drawn and continue in a cascade of errors, all stemming from the initial
misinformation. Not only can false positives lead to unnecessary treatments, but they can
also cause delay in badly needed proper diagnosis and care or even adverse patient
events, including the introduction of pathogens which actually develop new blood
infections. False positives cost millions of dollars annually in unnecessary healthcare
procedures and treatments. Additionally, the time costs and untold burdens on the

patients and those around them associated with false positives are far too excessive.
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[0005] The College of American Pathologists reports that rates of blood culture
contamination can range up to 6% in participating hospitals. The Clinical Microbiology
Laboratories has set the benchmark rate for contamination at less than 3%. The
estimated additional health care costs per contaminated blood culture range from $1,000
to $10,000.

[0006] One of the common sources for sample contamination is the skin of the patients
themselves, which is exposed to and protects their internal systems from all manner of
bacteria and other microorganisms. When drawing blood from a subject, the hollow
needle first punctures the skin before reaching the vein to be tapped. This initial poke can
introcduce any of those previously mentioned external contaminants into the body and
subsequently into the blood culture container. After introduction into the sample, the
laboratory running the test may be unable to tell if any bacteria or fungi found were not
actually representative of the subject's internal system. Thus, impurities common to the
skin are reported out as indicating a more serious affliction within a patient.

[0007] Efforts to prevent this type of blood culture contamination have included
thoroughly cleansing the skin at the site before piercing with the needle, avoiding taking
samples from IV lines and using venipuncture instead, and phlebotomists using sterile
equipment and gloves. For example, innovations within these solutions have included
new applicator devices for the aseptic preparation of the puncture site with chlorhexidine.
[0008] Another way to prevent this type of blood culture contamination has emerged
called the Discard Volume Method (DVM) for obtaining blood samples from patients. In
the DVM, after the initial puncture of the skin, a small volume of blood is drawn and then
discarded along with any foreign matter it happened to contain. The unadulterated blood
sample is then collected and saved for analysis. Recent studies have shown that using
the DVM may cut down false positives from blood culture contamination by about 30%,
saving up to an estimated $1.2 million.

[0009] However, while the DVM shows promising results, it has not been widely
implemented. Without intending to be bound by theory, this lack of DVM usage may be
due to the inherent waste the method itself creates in discarding the initial volume of blood
drawn. Healthcare practitioners may perceive the DVM as a waste of time and money. In
particular, practitioners may not remember to grab extra sample vials or kits for one blood

culture out of habit. Also, blood culture bottles or kits cost from $2 up to $30 each due to
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their special coating agents, broths, and vacuum preparations. Thus, it is further
instinctive not to discard one of these expensive blood culture bottles.

[0010] Therefore, in the face of these resistant forces, it would be desirable to have
methods and apparatus for ensuring compliance with the DVM, thereby reducing the

number of false positives from blood culture contamination.

SUMMARY

[0011] The present disclosure provides methods and apparatus for reducing the
occurrence of blood test false positives by controlling against blood culture contamination.
In accordance with the present disclosure, systems and methods are provided to improve
compliance with the discard volume method (DVM) by providing a container specifically
for collecting the initial discard volume of blood from the patient. The addition of a
container provided in a readily-accessible way to receive the initial blood drawn and be
discarded serves as both a physical reminder and a convenient way to handle the
implements needed to carry out the preferred method of drawing blood for the
phlebotomist or other healthcare provider.

[0012] In accordance with one aspect of the disclosure, an apparatus for use with a
blood culture bottle and for enhancing compliance with the discard volume method for
drawing blood from a patient is provided. The apparatus includes an initial discard
container with a body having an opening and an inner volume sized to contain an initial
amount of blood drawn from the patient. The initial discard container also includes a cap
configured to cover the opening and seal the inner volume. The apparatus further includes
a connector configured to connect the initial discard container to the blood culture bottle.
[0013] In accordance with another aspect of the disclosure, a system for reducing
blood culture contamination when drawing blood from a patient is provided. The system
includes an initial discard container sized to contain an initial amount of blood drawn from
the patient and a blood culture bottle configured to contain subsequent blood drawn from
the patient to be tested. The initial discard container is detachably connected to the blood
culture bottle.

[0014] In accordance with yet another aspect of the disclosure, a method for reducing
blood culture contamination is provided. The method includes drawing an initial amount

of blood from a patient and placing the initial amount of blood into an initial discard
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container configured to be coupled to a blood culture bottle with a connector. The method
also includes drawing blood to be tested from the patient and placing the blood to be

tested into the blood culture bottle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 shows a side view of an example configuration of a standard blood
culture bottle with an initial discard container attached via a connector in accordance with
the present disclosure.

[0016] FIG. 2 shows a side view of the initial discard container and the connector of
FIG.1.

[0017] FIG. 3 shows a top view of the initial discard container and the connector of
FIG. 1.

[0018] FIG. 4 shows a side view of another example configuration of the initial discard
container and the connector of FIG. 1.

[0019] FIG. 5 shows a side view of another example configuration of an initial discard
container and a connector in accordance with the present disclosure.

[0020] FIG. 6 shows a side view of another example configuration of the initial discard
container and the connector of FIG. 5.

[0021] FIG. 7 shows a perspective view of yet another example configuration of an
initial discard container and a connector in accordance with the present disclosure.
[0022] FIG. 8 shows a perspective view of yet another example configuration of an
initial discard container and a connector in accordance with the present disclosure.
[0023] FIG. 9 shows a perspective view of yet another example configuration of an
initial discard container and a connector in accordance with the present disclosure.
[0024] FIG. 10 shows a perspective view of yet another example configuration of a
standard blood culture bottle with an initial discard container attached via a connector in
accordance with the present disclosure.

[0025] FIG. 11 shows a method for reducing blood culture contamination during a

blood draw.
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DETAILED DESCRIPTION

[0026] The discard volume method (DVM) can drastically reduce blood sample
contamination caused by an initial needle puncture introducing foreign matter from the
skin into the blood stream. In particular, the DVM includes taking a small volume of blood
collected after the initial needle puncture of the skin and discarding it. The actual blood
sample is then drawn and saved for laboratory testing. By making the DVM easier, more
accessible, and less costly, more healthcare professionals will implement it, thereby
lowering the rate of false positives caused by contamination and saving millions in
unnecessary healthcare costs annually.

[0027] The present disclosure provides methods and apparatus for enhancing the
convenience and lowering the cost of compliance with the DVM of drawing blood. As
discarding the initial volume of blood is key to the DVM, the present disclosure provides
an apparatus comprising a container especially for that purpose, thus making the DVM
easier to use. The present disclosure seeks to avoid utilizing complex mechanical
switching mechanisms to implement the DVM since these systems are not only
expensive, but more susceptible to failure because of multiple complications that could
break at any time. Further, the present disclosure includes an initial discard container
compatible for inclusion with various existing standard blood culture bottles, in some
applications with a modular connection. Thus, the initial discard container of the present
disclosure provides an improvement over prior systems and may be retrofit to work well
with many existing systems used in healthcare facilities.

[0028] In a typical blood culture procedure, a blood sample is collected from one
venipuncture and then inoculated into one or more blood culture bottles. An example
culture bottle 10 is shown in Fig. 1, including an inner volume 12 for holding, for example,
10 ml of blood. Generally, standard blood cultures are ordered as a set so that assembled
collection equipment requires both an aerobic bottle 10 and an anaerobic bottle 10. Thus,
standard blood culture bottles or containers 10 are packaged in pairs and include special
nutritionally enriched broths, agar media, coatings, or resins for helping grow bacteria or
fungi present in the cultures.

[0029] These standard blood culture bottles 10 are sized for particular trays or stacks
within computerized detection instrumentation systems and laboratory equipment

designed by the same manufacturer. These highly organized systems streamline
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laboratory processes and incorporate verification steps for reducing errors in results. The
FDA classifies blood culture bottles as in vitro diagnostic devices, and they are defined
under regulation 21 C.F.R. § 866.2860 as part of a microbial growth monitor system.
Other equipment and devices used in the blood drawing procedure of a blood culture test
are defined under 21 C.F.R. § 862.1675 as class Il tubes, vials, and other devices for
blood-specimen collection. Market regulations and the use of automated laboratory
systems have resulted in standardized dimensions for any commercially available blood
culture bottles and containers. Table 1 contains details of the most popular

manufacturers’ standard blood culture bottles.

Table 1
Manufacturer Bottle Volume | Cost
Becton, Dickinson, & Co. SEPTI-CHEK 70mL $2.00
bioMerieux BacT/Alert 40mL | $6.16
Thermo Scientific VersaTREK | REDOX 80mL | $5.50
Thermo Scientific VersaTREK | REDOX EZ Draw | 40mL | $5.80

[0030] As shown in FIG. 1, the blood culture bottle 10 includes a base 14, a neck 16,
and a lid 18. Both the base 14 and the neck 16 may be substantially cylindrical and
uniform. The base 14 makes up the lower half of the blood culture bottle 10, which then
tapers quickly at a taper portion 20 to the narrower neck 16 at an angle between 30° and
80° with respect to the vertical wall of the base 14. For example, the Becton, Dickinson,
& Co. BACTEC blood culture bottle is about 5" tall with a 0.55" diameter neck 16 that is
about 2" long.

[0031] The neck 16 of the blood culture bottle 10 includes an opening at the top which
may be sealed by the lid 18. The lid 18 may fit inside the opening of the neck 16 or around
the neck 16, such as in a screw-type fitting, for example. The lid 18 may be color coded
to represent the anaerobic or aerobic type or to identify the type of culture media within
the bottle 10. In an alternate configuration, such as a bioMerieux BacT/Alert bottle, the

base 14 of the blood culture bottle 10 may extend to the lid 18 or have a relatively short
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neck 16 (that is, the blood culture bottle 10 may not include a taper portion 20, or include
a very short taper portion 20).

[0032] Current ways of implementing the DVM include using a blood culture bottle 10,
such as that shown in FIG. 1. In particular, an initial volume of blood drawn is disposed
into the culture bottle 10, and then the culture bottle 10 is discarded. Additional blood is
then drawn for testing and disposed into additional culture bottle(s) 10. Thus, current
methods generally require three or more blood culture bottles 10: one for the initial blood
drawn to be discarded and two or more for the later blood drawn to be tested (e.g., at
least an aerobic bottle 10 and an anaerobic bottle 10). As bottles 10 are packaged in
pairs, practitioners may not remember to grab extra sample bottles 10 or kits for a single
blood culture out of habit. Also, as shown in Table 1 above, blood culture bottles 10 or
kits can be costly due to their special coating agents, broths, and vacuum preparations.
Thus, it is further instinctive not to use one of these expensive blood culture bottles 10 for
a small volume of blood that is to be discarded.

[0033] In one aspect, the present disclosure provides an apparatus for enhancing
compliance with the DVM. As shown in FIG. 1, the apparatus may be a discard volume
tube, via, or initial discard container 22 for holding the initial volume of blood drawn to be
discarded when using the DVM. The initial discard container 22 may make it more
convenient to implement the DVM because of its ergonomic design. For example, the
initial discard container 22 may be configured to be easily held in a practitioner's hand or
easily attached to a blood culture bottle 10, as further described below. In some aspects,
as shown in FIG. 1, the initial discard container 22 may be a generally uniform cylindrical
tube. Alternatively, the initial discard container 22 may be any shape, for example
spherical.

[0034] According to one study of blood culture contamination rates, discarding an
initial volume of about 5 ml was effective in lowering false positives by about 30%, versus
initial discard volumes of 1-2 ml. In order to meet this metric and in light of ergonomics, a
preferred configuration for the initial discard container 22 may be smaller than the
standard blood culture bottle 10 and include an inner volume 24 capable of holding about
6.6 ml. Alternatively, the initial discard container 22 may be any other volume within the
inner volume 24 above 5 ml, such as between about 5 ml and about 10 ml. Other volumes

below 5 ml may also be contemplated.
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[0035] The initial discard container 22 may include a cap 26 (or stopper or lid) for
sealing the inner volume 24 to prevent blood from leaking. The cap 26 may act as a seal
for a vacuum created within the inner volume 24 of the initial discard container 22. The
cap 26 may be made of rubber or other material so that a needle may be pushed through
the cap 26 to initiate blood flow from the patients' vein into the inner volume 24. The cap
26 may be coated with sterilizing material or a lubricant such as silicone. The cap 26 may
be integrally connected to the initial discard container 22 or otherwise attached to keep
the two components together. Furthermore, the initial discard container 22 may include
additional caps 26. Alternatively, the initial discard container 22 may not include a cap 26
(such as shown in FIG. 10). For example, the initial discard container 22 may be
configured such that twisting or other manipulation of a top end of the initial discard
container 22 seals the initial amount of blood drawn inside the inner volume 24.

[0036] In some aspects, the initial discard container 22 may be formed of an
inexpensive plastic or other material. The initial discard container 22 may also be
sterilized or evacuated during manufacture. In addition or alternatively, the initial discard
container 22 may be sterilized prior to use or may include wipes or other components to
conveniently sterilize the device or puncture site prior to blood draw. The initial discard
container 22 (and/or a comprehensive Kit, as further described below) may sustain a long
shelf life within healthcare facilities, which may be helpful in managing stock or purchasing
in bulk.

[0037] Advantageously, the initial discard container 22 need not include any special
substances, such as those in the inner volume 12 of blood culture bottles 10, since the
initial blood volume drawn may simply be discarded along with the initial discard container
22. Alternatively, the inner volume 24 of the initial discard container 22 may be coated
with a special compound and/or include other broths in order to prevent growth or keep
the initial discard container 22 sterile. In this respect, the initial discard container 22 may
be kept rather than discarded in order to test the success rate of the DVM in reducing
false positives from the initial blood drawn. Also, the initial discard container 22 may
include a special formula or other compound that may provide the phlebotomist with an
initial visual cue about the contents of the blood. In this way, the initial discard container

22 may act as a diagnostic device.
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[0038] In some aspects, the initial discard container 22 may be included in a kit with,
for example, two blood culture bottles 10, sterile needles, and/or other equipment.
Additionally, the initial discard container 22 may be attachable to and/or detachable from
a component of the kit or another commonly used implement in obtaining a blood culture,
such as a culture bottle 10, syringe, tubing, or tray. For example, as further described
below, the initial discard container 22 may be attachable to and/or detachable from one
or both of the blood culture bottles 10 via a snap-off, a tear-off, a lift-off, or another
connection.

[0039] In one configuration, an initial discard container 22 may be removably coupled
to a blood culture bottle 10. In one non-limiting example, as shown in FIGS. 14, a
connector 28 may provide this attachable and/or detachable functionality as a clip integral
with the initial discard container 22 and configured to be removably coupled to a culture
bottle 10. In another example, as shown in FIGS. 5-6, a connector 36 may act as a clip
integral with or capable of holding the initial discard container 22 and configured to be
removeably coupled to both blood culture bottles 10. In another configuration, the initial
discard container 22 may be formed as an extension of or extending from the lid 18 of
one of the blood culture bottles 10. In this non-limiting example, as the equipment is
prepared for the blood draw, the phlebotomist may snap-off or tear-off the initial discard
container 22 from the lid 18 before use. Alternatively, as shown in FIG. 7, a connector 40
may be integral with a cap 26 of an initial discard container 22 and attachable to a blood
culture bottle 10. In yet other configurations, as shown in FIGS. 8-10, a connector 46, 54,
62 may be completely separate from the initial discard container 22. In such
configurations, the connectors may be attachable to and detachable from both the initial
discard container 22 and the blood culture bottle(s) 10. Further, a standard blood
collection tube may operate as the initial discard container 22.

[0040] Referring to the example of FIGS. 1-4, a connector 28 may releasably couple
the initial discard container 22 to a blood culture bottle 10. More specifically, the connector
28 may include an integral initial discard container 22, an attachment mechanism 30, and
an intermediate portion 32 positioned between the attachment mechanism 30 and the
initial discard container 22. As such, the attachment mechanism 30 may be integrally
connected to a body portion of the initial discard container 22 via the intermediate portion

32. The attachment mechanism 30 can be sized to releasably attach to a blood culture
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bottle 10. For example, as shown in FIG. 3, the attachment mechanism 30 may be a
compression-fit clip configured to snap or clip onto a side of a blood culture bottle 10 (thus
providing a snap-off or tear-off connection). An attachment site for the attachment
mechanism 30 may be at the neck 16 and/or base 14 of the bottle 10, as shown in FIG.
1. In some configurations, the connector 28 may be elongated so that the attachment
mechanism 30 clamps around about half of the cylinder shaped portion of the neck 16 or
the base 14 of a blood culture bottle 10. In other configurations, the attachment
mechanism 30 may be longer to fit around between one half the circumference and the
entire circumference of the neck 14 or the base 16. Additionally, in some configurations,
the connector 28 and, more specifically, the attachment mechanism 30, may be sized
and configured so that it is flexible enough to attach to a variety of sizes of blood culture
bottles 10.

[0041] Additionally, in some configurations, as shown in FIG. 4, the connector 28 may
include a support member 34. The support member 34 may help support and stabilize
the connector 28 against the blood culture bottle 10 and/or may serve as a finger rest for
a practitioner carrying the blood culture bottle/discard container combination.

[0042] Referring now the examples of FIGS. 5-6, a connector 36 may be similar to
connector 28, but configured to attach to a set of two blood culture bottles 10. As such,
the connector 36 may include an integral initial discard container 22, two attachment
mechanisms 30, and two intermediate portions 32 separating each respective attachment
mechanism 30 from the initial discard container 22. Additionally, the connector 36 may
include a support bar 38 connecting the two intermediate portions 32. The support bar 38
can help support and stabilize the connector 36 against the blood culture bottles 10. The
support bar 38 may be substantially horizontal, as shown in FIG. 5, or may be curved
upward and serve as a finger rest for a practitioner carrying the blood culture
bottles/discard container combination, as shown in FIG. 6.

[0043] While the above examples describe and illustrate connectors 28, 36 integral
with the initial discard container 22, it is contemplated within other configurations to have
such connectors 28, 36 be separate from the initial discard container 22. For example,
the initial discard container 22 may be held in, received in, or otherwise attached to the

connectors 28, 36.
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[0044] Referring to the example of FIG. 7, a connector 40 may include a hook or loop
42 configured to couple an initial discard container 22 to a blood culture bottle 10, thus
providing a lift-off connection. The loop 42 may extend from a cap 26 of the initial discard
container 22. In other words, the loop 42 may be connected to or integral with the cap 26
via an intermediate portion 44. Also, the loop 42 may be sized to fit around, for example,
the blood culture bottle neck 16, but not the base 14. Thus, the loop 42 hangs the initial
discard container 22 around the neck 16 of the blood culture bottle 10 and rests against
an upper portion of the base 14 (such as along the taper portion 20) for convenience.
These looped initial discard containers 22 may be easily added to blood culture bottles
10 lined up in a storage closet. Additionally, in some configurations, the loop 42 may be
configured so that it can be tightened or synched. As a result, the loop 42 can tighten or
synch around, for example, the neck 16 of a blood culture bottle 10, thus providing a
secure and robust connection between the initial discard container 22 and the blood
culture bottle 10.

[0045] Referring to the example of FIG. 8, a connector 46 may be a separate
mechanism that releasably couples the initial discard container 22 to a blood culture bottle
10. More specifically, the connector 46 may include a discard container attachment
mechanism 48 that is sized to releasably attach to or clip on the initial discard container
22, and a bottle attachment mechanism 50 that is sized to releasable attach to or clip on
a blood culture bottle 10. The attachment mechanisms 48, 50 may be coupled together
by an intermediate portion 52. Similar to the attachment mechanism 30 of FIGS. 1-4, the
attachment mechanisms 48, 50 may be compression-fit clips configured to snap or clip
onto a side of the initial discard container 22 and the blood culture bottle 10, respectively.
Also, like the attachment mechanism 30 of FIGS. 1-4, the attachment mechanism 50 may
be sized and configured to attach around the neck 16 or the base 14 of a blood culture
bottle 10. The attachment mechanisms 48, 50 may each have a length sized to fit around
between about one half to one whole of a circumference of the initial discard container 22
and the blood culture bottle 10, respectively.

[0046] Referring to the example of FIG. 9, a connector 54 may be a separate
mechanism that releasably couples the initial discard container 22 to a blood culture bottle
10. More specifically, the connector 54 may include a discard container attachment

mechanism 56 that is sized to releasably attach to the initial discard container 22 and a
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bottle attachment mechanism 58 that is sized to releasably attach to the blood culture
bottle 10. The attachment mechanisms 56, 58 may include loop-type configurations that
operate in a similar fashion to the loop 42 of FIG. 7 and may be connected by an
intermediate portion 60. In some configurations, the connector 54 may allow for more
flexible connection to a greater variety of blood culture bottles 10. That is, the connector
54 may include a flexible loop attachment mechanism 58 that can shrink or expand to
attach to a neck 16 or a base 14 of different-sized blood culture bottles 10. For example,
the connector 54 may comprise a moldable material or be a coated wire that facilitates
various tensions and orientations of the connector 54 and attached initial discard
container 22 relative to the blood culture bottle 10. In such a configuration, the connector
54 may be a single integral piece. However, in other configurations, the connector 54 may
comprise two or more pieces coupled together.

[0047] Referring to the example of FIG. 10, a detachable connecter 62 for attachment
of an initial discard container 22 to a blood culture bottle 10 may be provided as a sleeve-
type connector that connects the initial discard container 22 to a lid 18 of the blood culture
bottle 10. For example, the connector 62 may be shaped like a hollow uniform tube. The
connector 62 may be flexible plastic, rubber, or silicone that fits snugly around at least a
portion of the body of the initial discard container 22 and an upper end of the lid 18 of the
blood culture bottle 10. Alternatively, the connector 62 may fit over the entire lid 18 and/or
may be integral with the initial discard container 22. In either configuration, the connector
62 may provide a lift-off type connection (that is, a practitioner can disconnect the
connector 62 from the blood culture bottle 10 by lifting the connector 62 or the initial
discard container 22 off the bottle cap 18). In one configuration, the connector 62 may be
sized and configured so that it is compatible with a standard blood collection tube with
approximate dimensions of 0.5" x 4", such as a Becton Dickinson Vacutainer® tube.
Additionally, in some configurations, the connector 62 may be a one-time-use detachable
connection between the initial discard container 22 and the blood culture bottle 10, such
as a shrink wrap or adhesive tape that may be torn off (thus facilitating a tear-off
connection). In such configurations, the connector 62 may save shelf or package space
by creating a smaller footprint than connectors which position the two containers side-by-

side. Moreover, a neck-to-container continuous connection facilitated by the connector
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62 (that is, from the bottle neck 16 to the initial discard container 22) may be more
ergonomic and easier to grab.

[0048] The connectors of FIGS. 1-10 and the initial discard container 22 may be sold
together and/or individually. For example, the connectors and the initial discard container
22 may be attached to blood culture bottles 10 that are already in stock so that when a
phlebotomist gathers the implements needed for taking a blood culture, the initial discard
container 22 is brought along with the blood culture bottle(s) 10. Advantageously, if a
separate connector is sized for connecting to both the blood culture bottle 10 and the
initial discard container 22, such as the connectors 46, 54 of FIGS. 8-9, the connectors
may be sold separately and reused with new initial discard containers 22 after the used
initial discard container 22, filled with blood, is discarded. Additionally, some connectors,
such as the connector 46 of FIG. 8, may include sufficient space for applying identifying
labels. Furthermore, one or more of the above-described connectors may provide a space
for storing extra labels to be applied to the bottles 10.

[0049] Using the connectors described above, or other suitable connectors, the
present disclosure provides a method of enhancing compliance with the DVM, thereby
reducing blood culture contaminations and false positives in blood tests. Accordingly, an
exemplary method may include attaching an initial discard container 22 to a blood culture
bottle 10 so that a phlebotomist may easily handle all the implements necessary for
obtaining a blood culture from a patient. Alternatively, the method may include forming
the initial discard container 22 extending from and/or connected to the blood culture bottle
10. In yet another non-limiting example, the method may include providing a blood culture
kit that includes the initial discard container 22 and a connector configured to connect the
initial discard container to the blood culture bottle 10.

[0050] FIG. 11 illustrates a method for reducing blood culture contamination during a
blood draw using the initial discard container and any one of the above-described
connectors. For example, the method of FIG. 11 may be used with a kit including a set of
blood culture bottles 10, an initial discard container 22, and a connector (such as any one
of the connectors described with respect to FIGS. 1-10). The method includes a first
optional step 64 of removing a connection between the initial discard container 22 and
the blood culture bottle(s) 10. Next, at step 66, an initial amount of blood is drawn from a

patient, such as between about 5 ml and about 10 ml. At step 68, the initial amount of
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blood is placed or disposed in the initial discard container 22. Additional blood to be tested
is then subsequently drawn at step 70, and placed or disposed in the blood culture bottle
10 at step 72. The method then includes an optional step 74 of reestablishing the
connection between the initial discard container 22 and the blood culture bottle 10 or an
optional step 76 of discarding the initial discard container 22.

[0051] According to the above-described apparatus and methods, the initial discard
container 22 specifically for containing the initial volume of blood drawn from a patient in
the DVM may advantageously be included in connection to or packaged with other tools
needed for the DVM. Adding the initial discard container 22 for any blood culture
preparation enhances usage of the DVM by increasing convenience, decreasing costs,
and serving as a physical and visual reminder to follow the steps of the DVM. By
enhancing the usage of the DVM, the present disclosure provides ways in which the rate
of false positives and blood culture contamination may be reduced.

[0052] The present disclosure has described terms of one or more preferred
configurations, and it should be appreciated that many equivalents, alternatives,
variations, and modifications, aside from those expressly stated, are possible and within

the scope of the present disclosure.
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CLAIMS

1. An initial discard container for use with a blood culture bottle and for enhancing
compliance with the discard volume method for drawing blood from a patient, the blood
culture bottle having an exterior surface, the initial discard container comprising:

a body with an opening and an inner volume sized to contain an initial amount of
blood drawn from the patient, the inner volume being smaller than an inner volume of the
blood culture bottle;

a cap configured to cover the opening and seal the inner volume; and

a connector integral with and extending from a bottom of the body, the connector
configured to couple the initial discard container to the blood culture bottle, the connector
including a flexible attachment mechanism configured to clip around the exterior surface
of the blood culture bottle by a compression fit, the connector including a support member
extending from the body and configured to separately contact the exterior surface of the

blood culture bottle to stabilize the connector against the blood culture bottle.

2. The container of claim 1, wherein the inner volume of the initial discard container

is between 5 ml and 10 ml.

3. The container of claim 1, wherein the connector includes an intermediate portion

that separates the flexible attachment mechanism from the body.
4. The container of claim 1, wherein the connector includes a second flexible
attachment mechanism configured to clip around an exterior surface of a second blood

culture bottle by a compression fit.

5. The container of claim 1, wherein the flexible attachment mechanism is configured

to releasably attach to one of a neck and a base of the blood culture bottle.

6. The container of claim 1, wherein the flexible attachment mechanism is sized to fit

around between half of and an entire circumference of the blood culture bottle.
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7. A system for reducing blood culture contamination when drawing blood from a
patient, the system comprising:

an initial discard container;

a first blood culture bottle larger than the initial discard container and configured to
contain subsequent blood drawn from the patient to be tested, the first blood culture bottle
having a first exterior surface;

a second blood culture bottle larger than the initial discard container and
configured to contain subsequent blood drawn from the patient to be tested, the second
blood culture bottle having a second exterior surface; and

the initial discard container including:

a body with an opening and an inner volume sized to contain an initial
amount of blood drawn from the patient, and

a connector integral with and extending from a bottom of the body, the
connector including a first flexible attachment mechanism and a second flexible
attachment mechanism extending from the bottom of the body via a first
intermediate portion and a second intermediate portion, respectively, the first
flexible attachment mechanism configured to clip around the first exterior surface
of the first blood culture bottle by a compression fit, and the second flexible
attachment mechanism configured to clip around the second exterior surface of
the second blood culture bottle by a compression fit, the connector further including

a support bar connecting the first intermediate portion to the second intermediate

portion.

8. The system of claim 7, wherein each of the first blood culture bottle and the second
blood culture bottle includes a neck and a base, wherein the connector is configured to
couple the initial discard container to the neck of the first blood culture bottle and the

second blood culture bottle.

9. The system of claim 7, wherein the support bar is curved upwardly, the support

bar being configured to provide a finger rest for a subject.
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