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Devices and Methods for Inoculating a Target

Cross-Reference to Related Applications

{6001 This application claims priority to U.S. Provisional Application No. 63/053,800,
filed on July 20, 2020, claims priority to U.S. Provisional Application No. 63/061,784, filed
o August S, 2020, and claims prionty to U.S. Provisional Apphcation No. 63/138.636, filed

on January 18, 2021, the entirety of which are incorporated herein by reference.

Technical Field

[3002] The present disclosure pertains {o devices and methods for inoculating a target.

Backeround
[B003] A number of devices have been developed for incculaiing a target. Some of these

devices include mucrobe transfer devices and/or the hike. Of the known devices and methods,
each has certain advantages and disadvantages. Thereis an ongoing need to provide alternative
devices as well as alternative methods for manufacturing and using devices, for example

devices for inoculating a target,

Brief Summary

[6004] This disclosure provides design, material, manufacturing method, and use
alternatives for imoculating devices.  An inoculating svstem is disclosed. The moculating
system comprises: an inoculating member having a transfer region and a handle region; a pre-
determined quantity of viable mucroorganisms disposed on the transfer region; and wherein the
moculating member 15 configured to iransfer the pre-delermined quantity of viable
rcroorganisns o a target during an noculation operation without having to rehydraie the
pre-determined quantity of viable microorganisms prior t¢ the inoculating operation,

[3005] Alternatively or additionally {0 any of the embodiments above, the pre-determined
quantity of viable microorganisms includes dehydrated microorganisims,

[3606] Alternatively or additionally to any of the embodiments above, the pre-determined

quantity of viable microorganisms includes lvophilized microorganisms.

-
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[6007] Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of viable microorgamsms includes freeze-dried microorganisms.

[GO08] Alternatively or additionally to any of the embodiments above, the pre~determned
quantity of viable microorganisms includes air-dried microorganisms.

[0009] Alternatively or additionally to any of the embodiments above, the pre~-determaned
quantity of viable microorganisms is coated on the transfer region.

[06010] Alternatively or additionally to any of the embodiments above, the pre~-determaned
quantity of viable microorganismes is arranged homogenously along the transfer region,

{3011 Altemnatively or additionally to any of the embodiments above, the pre-determined
quantity of viable microorganisms is arranged in a pattern along the transfer region.

[0012] Alternatively or additionally 1o any of the embodiments above, the patiern mcludes
an array of macrobial clusiers.

[0813] Alternatively or additionally to any of the erabodiments above, the patiern mcludes
a plurality of clusters that each include one or roore nucrobial cells that are designed to produce
a distinet colony fornung unit.

[0014] Alternatively or additionally to any of the embodiments above, the mmoculating
member is configured to transfer the pre-deternmined guantity of viable microorganisms to the
target by pressing the transfer region against the target.

{6015} Alternatively or additionally to any of the embodiments above, the inoculating
member 1§ configured to transfer the pre-determined guantity of viable microorganisms fo the
target by stamping the transfer region against the target.

[6016] Alternatively or additionally to any of the embodiments above, the inoculating
member s configured to transfer the pre~-determined quantity of viable microorganisms to the
target by brushing the transfer region along the target.

{B3017] Altemnatively or additionally to any of the embodiments above, the inoculating
member is configured to transfer the pre-determined guantity of viable microorganisms to the
target by pressing the transfer region along the targst.

{3018 Alternatively or additionally to any of the embodiments above, the inoculating
member is configured {o transfer the pre-determined guantity of viable microorgamsms to the

target by spreading the transfer region along the target.
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[60619] Alternatively or additionally to any of the embodiments above, the inoculating
member 1§ configured fo transfer the pre-determined guantity of viable microorganisms to the
target by contacting the transfer region to the target and then spreading the pre-determined
quantity of viable microorganisms along the target.

60201 Alternatively or additionally to any of the emboduments above, the transter region
18 movable relative to the handle region.

[6021] Alternatively or additionally 1o any of the emabodiments above, further coroprising
an actuator for moving the transfer region relative to the handle region.

{3022] Alternatively or additionally to any of the embodiments above, the actuator is
configured to move the transfer region away from the handle region.

[3623] Alternatively or additionally to any of the embodiments above, further comprising
a cap removably disposed over the transfer region.

8024 Alternatively or additionally to any of the embodiments above, the target includes

an agar plate.

[B02E] Alternatively or additionally to any of the embodiments above, the target includes
a liguid broth,
[8026] Alternatively or additionallv to any of the embodiments above, the target has a

water content of 5% or more.

60627} Alternatively or additionally to any of the embodiments above, the target has a
water content of 10% or more.

[6028] Alternatively or additionally to any of the embodiments above, the transter region
is substantially planar,

[6029] Alternatively or additionally to any of the embodurents above, the transtfer region
has a convex shape.

{3030] Altemnatively or additionally to any of the emboduments above, the transfer region
1S NON-POTOUS.

{6031} Alternatively or additionally to anv of the embodiments above, the transfer region
includes a non-water soluble material.

038321 Alternatively or additionally to any of the embodiments above, the transfer region
includes  polypropviene, polvethvlene, polvethviens terephthalate, glveol modified

polyethylene terephthalate, polysivrene, poly-lactic acid, acrvionunile butadiene styrene,
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polvetheretherketone, polvoxymethylene, nvion, polycarbonate, polytetrafivoroethylene, or
combinations thereof.

[6033] Alternatively or additionally to any of the embodiments above, the transter region
has g diameter of 1 mm or more,

[6034] Alternatively or additionally to any of the embodimenis above, the transter region
has a diameter of 2 rom or more.

[6035] Alternatively or additionally to any of the emboduments above, the transter region
has a surface area of .75 mm’ or more.

{3036] Altemnatively or additionally to any of the embodiments above, the transfer region
has a surface area of 3 nun? or more.

[B637) Alternatively or additionally to anv of the embodiments above, the transfer region
has a surface area of about 9000 mm® or less.

[B038] Alternatively or additionally to any of the embodiments above, a plurality of
projections are disposed along the transter region.

[(039] Alternatively or additionally to any of the ernbodiments above, the pre-determined
quantity of viable microorganisins are disposed on one or more of the projections.

[0044] Alternatively or additionally 1o any of the embodiments above, the projections are
arranged into an array along the transfer region.

[G041] Alternatively or additionally 1o any of the embodiments above, one or more of the
projections include a convex surface.

[6042] Alternatively or additionally (o anv of the emnbodiments above, one or more of the
projections include a planar surface.

[06043] Alternatively or additionally to any of the emboduments above, the transter region
mcludes 2 1o 1,000 projections.

{3044 Altemnatively or additionally to any of the embodiments above, the transfer region
includes 2 to 100 projections.

[3045] Alternatively or additionally to anv of the embodiments above, the transfer region
imncludes 2 to 50 projections.

[(3846] Alternatively or additionally to any of the embodiments above, one or more of the

projections has a diameter of 1 mum or more.
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[G047] Alternatively or additionally 1o any of the embodiments above, one or more of the
projections has a diameter of 1 mm to 25 mm.

[G048] Alternatively or additionally to anv of the embodiments above, one or more of the
projections has a diameter of 1 mm to 10 mm.

[0049] Alternatively or additionally to any of the erobodiments above, one or more of the
projections has a diameter of 1 mm to S mm.

(0050 Alternatively or additionally to any of the erobodiments above, one or more of the
projections has a surface area of 0.5 nim” or more.

10051 ] Alternatively or additionally to any of the embodiments above, one or more of the
projections has a surface area of 0.5 mm” to 1,000 mm®.

[0052] Alternatively or additionally to anvy of the embodimenis above, one or more of the
projections has a surface area of 0.5 mm® to 100 nm®.

(0053} Alternatively or additionally to any of the embodiments above, one or more of the
projections has a surface area of 0.5 mmy’ to 20 .

[0054] Alternatively or additionally o any of the embodiments above, the projections
melude a rounded peripheral surface,

[B055] Alternatively or additionally to any of the embodiments above, the projections
include a blunt peripheral surface.

3056 Alternatively or additionally to any of the embodiments above, the projections
include an unsharp peripheral surface.

(00571 Alternatively or additionally to any of the embodiments above, the transter region
includes a rounded peripheral surface,

[0058] Alternatively or additionally to any of the embodiments above, the transter region
mcludes a bluni penipheral surface.

10059] Alternatively or additionally to any of the emboduments above, the transfer region
includes a unsharp peripheral surface,

{0060 Alternatively or additionally to any of the embodiments above, the inoculating
member is disposable.

(0061} Alternatively or additionally to any of the embodiments above, the pre-determined

quantity of microorganism inchudes bacteria,
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[6062] Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of microorganism includes 1 to 1000 colony forming units of viable microorganisms.
[6063] Alternatively or additionally to any of the embodiments above, the pre-determned
quantity of microorgamsm includes 1 to 100 colony formung units of viable microorganisms.
[6064] Alternatively or additionally to any of the embodimenis above, the transfer region
1s configured to transfer 30% or more of the pre-deternmuned quantity of viable microorgarisms
1o the targst.

{3065] Altemnatively or additionally to any of the emboduments above, the transfer region
is configured to transfer 75% or more of the pre-deternuned quantity of viable microorgarusins
to the target.

[3066] Alternatively or additionally to anv of the embodiments above, the transfer region
is configured to transfer 90% or more of the pre-determined quantity of viable microorganisms
{o the target.

(0867} Alternatively or additionally to any of the exobodiments above, the transfer region
has a transfer efficiency of 50% or more.

[0068] Alternatively or additionally 1o any of the embodiments above, the transfer region
has a transfer efficiency of 75% or more.

[0069] Alternatively or additionally to any of the embodiments above, the transfer region
has a transfer efficiency of 90% or more.

[0078] Alternatively or additionally to any of the embodiments above, the transfer region
has g transter efficacy of S0% or more,

[0071] Alternatively or additionally to any of the embodiments above, the transter region
has a transter efficacy of 75% or more,

66721 Alternatively or additionally to any of the embodiments above, the transter region
has a transfer efficacy of 90% or more.

10673] Altemnatively or additionally to any of the embodiments above, further comprising
a package containing the inoculating member.

[0074] Alternatively or additionally o any of the embodimenis above, the package
includes a metal fol.

[B075] Alternatively or additionally {0 any of the embodimenis above, the package

meludes a desiceant,
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[60876] Alternatively or additionally to any of the embodiments above, the package
includes an oxygen scavenger.

16677} Alternatively or additionally 1o any of the embodiments above, the relative
hurmidity inside of the package is 10% or more.

[6078] Alternatively or additionally to any of the embodiments above, the relative
hurmdity inside of the package 15 10-30%.

60791 Alternatively or additionally to any of the embodiments above, the relative
humidity inside of the package is 20-30%.

{3080] Altemnatively or additionally to any of the embodimenis above, the relative
hurmidity inside of the package 1s 20% or more.

{0081} Alternatively or additionally to any of the embodimenis above, the relative
hunudity inside of the package is 30% or more.

(0082} Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of nucroorganisms are roor teroperature stable.

[00R3] Alternatively or additionally to any of the ernbodiments above, the pre-determined
quantity of microorganisms are stable at a temperature of 20°C or less.

[0084] Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of microorganisms are stable at a temperature of 4°C or less.

[0O085] Alternatively or additionaily to any of the embodiments above, the pre-determined
quantity of microorgamisms have a viability of 50% or more after 30 days.

[0086] Alternatively or additionally to any of the embodiments above, the pre-determned
quantity of microorgamsms have a viability of 90% or more after 3¢ days.

(60871 Alternatively or additionally to anv of the embodiments above, the pre~-determaned
quantity of roicroorgamsms have a viability of 50% or more at 20°C for 90 days.

10088} Altemnatively or additionally to any of the embodiments above, the pre-determined
guantity of microorganisms have a viability of 75% or more at 20°C for 90 days.

{0089} Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of microorganisms have a viability of 90% or more at 20°C for 90 days.

[0090] An moculaling system 158 disclosed.  The inoculating system comprises: an
mocidating member having a transfer region and a handle region; a pre~determined quantity of

viable microorgarusins disposed on the transfer region; and wherein the inoculating merober is
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configured to transfer the pre-determined guantity of viable microorganisms to a target during
an inoculation operation without having to conduct a spreading operation.

[6091] Alternatively or additionally to any of the embodiments above, the transter region
has a surface area of 200 mm? or greater.

60921 Alternatively or additionally to any of the embodiments above, the target has a
surface area of 200 rom” or greater.

(093] An moculating systern 15 disclosed.  The inoculating system comprises; an
moculating member having a transfer region; a pre-deternmined quarndity of viable
microorganisms disposed on the fransfer region; and wherein the inoculating member is
configured to transfer the pre-determined quantity of viable microorganisms to a target duwring
an inoculation operation without having to rehvdrate the pre-determined quantity of viable
microorganisms prior (o the inoculating operation.

[3094] Alternatively or additionally to any of the embodiments above, the noculating
member 1$ configured to remain m contact with the farget afler transfermring the pre-determined
quantity of mucroorganisms o the target,

[B095] An inoculating system is disclosed.  The moculating syvstem comprises: an
moculating member having a fransfer region. a pre-determined quantity of viable
microorganisms disposed on the transfer region; and wherein the inoculating member 1s
configured to transfer the pre-determined guantity of viable microorganisms to a target during
an inoculation operation without having to conduct a spreading operation.

[6096] Alternatively or additionally {0 any of the embodiments above, the transfer region
has a surface area of 200 mm?® or greater.

60971 Alternatively or additionally to any of the embodiments above, the target has a
surface area of 200 mm® or greater.

{3098 Altematively or additionally to any of the embodiments above, the inoculating
member 15 configured to remain in contact with the target after transferring the pre-determined
quantity of microorganisms io the target.

36991 A method for coating microorganisms onto a transfer device is disclosed. The
method comprises: applving a coating solulion onto a transfer region of a transfer device,
wherein the coating solution comprises a plurality of microorganisms and astabilizing mixture;

and air-drving the coating solution.
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[G100] Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes a sugar.

[G101] Alternatively or additionally o any of the embodiments above, the stabilizing
mixture includes a non-reducing sugar.

6102} Alternatively or additionally o any of the embodurents above, the stabilizing
mixture includes sucrose.

[3103] Alternatively or additionally to any of the emboduments above, the stabilizing
mixture includes an antioxidant,

{3104] Altemnatively or additionally to any of the embodiments above. the stabilizing
mixture includes ascorbic acid.

[3105] Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes a surfactant.

[3106] Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes Triton X-100.

(3107} Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes a nonionic surfactant.

[G108] Alternatively or additionally to any of the embodiments above, the stabilizing
muixture includes an amino acid.

[0109] Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes a protein.

0114 Alternatively or additionally o any of the embodiments above, the stabilizing
mixture includes a salt.

6111} Alternatively or additionally to any of the emboduments above, the stabilizing
mixture ncludes a polymer.

0112] Altemnatively or additionally to any of the embodiments above. the stabilizing
mixture includes a buffer.

[0113] Alternatively or additionally to anv of the embodiments above, the stabilizing
mixture includes a phosphate buffer.

0114} Alternatively or additionally to any of the embodiments above, the stabilizing

mixture includes phosphate buffered saline.

O
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[6118] Alternatively or additionally to any of the embodiments above, the stabilizing
muixture includes tristhydroxymethylyaminomethane.

[G116] Alternatively or additionally o any of the embodiments above, the stabilizing
mixture includes 2-[4-{2. 4, d-trimethylpentan-2-yliphenoxylethanol.

6117} Alternatively or additionally to any of the emboduments above, the stabilizing
raxture includes a growth nutrient,

0118} Alternatively or additionally o any of the embodumenis above, the stabilizing
mixture includes a broth,

[3119] Alternatively or additionally to anyv of the embodiments above, the stabilizing
mixture includes 0.1% 1o 15% of a sugar.

{0120 Alternatively or additionally to anv of the embodiments above, the stabilizing
mixture includes 0.01% to 5% of an antioxidant.

0121} Alternatively or additionally to any of the embodiments above, the stabilizing
mixture includes 0.001% 1o 2% of a surfactant.

(0122} Alternatively or additionally to any of the embodiments above, applving a coating
solution onto a transfer region of a transfer device includes applving 1-100 microliters of the
coating solution onto the transfer region.

[0123] Alternatively or additionally 1o any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device includes applying 5 microliters or less of
the coating solution onto the transfer region.

[0124] Alternatively or additionally 1o any of the embodiments above, applying a coating
sohution onto a transfer region of a transfer device includes applying 1 mucroliter or less of the
coating solution onto the transter region.

[6125] Alternatively or additionally 1o any of the erobodiments above, applving a coating
solution onto a transfer region of a transfer device includes applving | nanoliter or less of the
coating solution onto the transfer region.

[0126] Alternatively or additionally o any of the embodimenis above, air-drying the
coating solution includes air-drying the coating solution for 1-10 minutes.

[B127] Alternatively or additionally to any of the embodiments above, atr-drying the

coating solution includes air-drving the coating solution for 1-20 minutes.

-10-
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[6128] Alternatively or additionally to any of the embodiments above, air-dryving the
coating solution includes air-drving the coating solwtion for 1-30 minutes.

[6129] Alternatively or additionally to any of the emsbodiments above, air-drving the
coating solution includes air-drving the coating solution for 1-60 minutes.

{6130 Alternatively or additionally to any of the embodiments above, air-drving the
coating solution includes air-drving the coating solution at room temperature.

{0131} Alternatively or additionally to any of the embodiments above, air-drving the
coating solution includes air-drving the coating solution at 25°C to 40°C.

{3132] Altemnatively or additionally to any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device includes spreading the coating solution onio
the transfer region with a spreading device.

[3133] Alternatively or additionally to any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device does not imclude spreading the coating
solution onto the transfer region with a spreading device.

[3134] Alternatively or additionally to any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device includes arranging the coating solution in a
homogeneous patiern along the transfer region.

[0135] Alternatively or additionally 1o any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device includes disposing the coating solution
homogeneously along the transfer region.

[0136] Alternatively or additionally 1o any of the embodiments above, applying a coating
solution onto a transfer region of a transfer device inchudes arranging the coating solution in a
pattern along the transfer region.

61371 Alternatively or additionally to any of the embodiments above, the pattern includes
an array of microbial clusters.

{3138} Alternatively or additionally to any of the embodiments above, the pattern includes
a plurality of clusters that each inchude one or more microbial cells that are designed to produce
a distinet colony forming wnit.

[(3139] Alternatively or additionally to any of the embodiments above, further comprising

disposing the transfer device inio a package.

-11-
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[G148] Alternatively or additionally to any of the embodiments above, the package
includes a moisture barrier package.

{6141} Altematively or additionally to any of the embodiments above, the package
includes alominem

[3142] Alternatively or additionally to any of the embodimenis above, the package
mocludes a desiecant,

[3143] Alternatively or additionally to any of the embodimenis above, the package
mcludes an oxvgen scavenger,

{3144 A device for moculating a target without needing to rehvdrate prior to an
mocwlation operation 1s disclosed. The device comprises: an moculating member having a
transter region and a handle region; a pre-determined guantity of viable microorganisms
disposed on the transfer region; wherein the inoculating member 15 configured to transfer the
pre-determined quantity of viable microorgamsms {0 a target by contacting the trans{er region
with the target; and a cover disposed over the transfer region.

[B145] An apparatus for moculating a target with a quantity of microorganisms without
needing to rehydrate the microorganisms prior to an inoculation operation 1s disclosed. The
apparatus comprises: a transfer member having a transfer region and a handle region; a pre-
determined quantity of viable microorganisms disposed on the transfer region; wherein the
transfer member is configured to fransfer the pre-determined quantity of viable
microorganisms to a target by contacting the transfer region with the target; and a cover
disposed over the transter region,

[6146] A packaging assembly is disclosed. The packaging assembly comprises: a moisture
harrier contamer configured o house an moculation device having a pre-deternmined quantity
of microorganisms coated thereon; a desiccant disposed in the moisture barrier container, an
oxygen scavenger disposed in the moisture barrier container, wherein the moisture barrier
container is configured to maintain a relative humidity of 10-30% within the moisture barrier
container;, and wherein the moisture barrier container is configured to have an oxygen content
of 1% or less.

[3147] A modified atmosphere packagmg assembly is disclosed.  The mwodified
atmosphere packaging assembly comprises: a moisture barrier container configured 1o house

an moculation device; wherein the inoculaion device comprises an inoculating member having

-1 2=
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a transfer region and a handle region, a pre-determined quantity of viable microorganisms
disposed on the transfer region, and whereim the inoculating member 13 configured to transfer
the pre-determuned quantity of viable microorganisms o a target during an moculation
operation without having to rehydrate the pre-determined quantity of viable microorganisms
prior to the mnoculating operation; and wherein the moisture barrier container 1s configured to
have an oxvgen content of 1% or less.

{0148} Alternatively or additionally to anv of the ersbodiments above, the noculation
device is sealed in the moisture barrier container.

{3149] Altemnatively or additionally to any of the embodiments above, further comprising
a desiccant disposed in the moisture barrier container,

{3150 Alternatively or additionally to any of the embodiments above, further comprising
an oxvgen scavenger disposed in the moisture barrier container,

3151} Alternatively or additionally to any of the embodiments above, further comprising

a gas disposed within the moisture barner container.

(3152} Alternatively or additionally to any of the emboduments above, the gas includes
nitrogen,
[3153] A modified atmosphere packaging assembly 1is disclosed. The modified

atmosphere packaging assembly comprises: a moisture barrier container configured to house
an mnociation device; wherein the inoculation device comprises an inoculating member having
a transfer region and a handle region, a pre-determined quantity of viable microorganisms
disposed on the transfer region, and wherein the inoculating meraber 15 configured to transfer
the viable microorgamsm (o a target during an inoculation operation without having to conduct
a spreading operalion; and wherein the moisture barner container 1s configured 1o have an
osvgen content of 1% or less.

10154] Altemnatively or additionally o any of the embodiments above, the inoculation
device is sealed in the moisture barrier container.

[01585] Alternatively or additionally to any of the embodiments above, further comprising
a desiccant disposed in the moisture barrier container,

[0156] Alternatively or additionally to any of the embodiments above, further comprising

an oxvgen scavenger disposed in the moisture barrier container,

-13-
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{6157} Alternatively or additionally o any of the embodiments above, further comprising
a gas disposed within the moisture barrier coniainer.

[6158] Alternatively or additionally to any of the embodiments above, the gas imcludes
nitrogen,

[3159] An moculating systern 1s disclosed. The inoculating system comprises: an
moculating merober having a transfer region and a handle region;, wherein a plurality of
projections are disposed along the transfer region; a pre-deternuned quantity of viable
rmcroorganisms disposed on one or more of the projections; and wherein the wnoculating
member 15 configured to transfer the pre-determined quantity of viable microorganisms to a
target during an inocuiation operaiion.

3160 Alternatively or additionally to any of the embodiments above, the projections are
arranged as an array along the transfer region.

3161} Alternatively or additionally to any of the embodiments above, the transfer region
18 ION~POTOUS.

(0162} Alternatively or additionally to any of the exobodiments above, the transfer region
includes a non-water soluble material.

[3163] Alternatively or additionally 10 any of the embodiments above, the transfer region
has a convex surface.

[0164] Alternatively or additionally to any of the embodiments above, one or more of the
projections have a convex surface.

[3165] Altematively or additionally {0 any of the embodiments above, the {ransfer region
includes 2 1o 1,000 projections.

[6166] Alternatively or additionally to any of the embodurents above, the transfer region
includes 2 1o 100 projections.

10167] Alternatively or additionally to any of the embodiments above, the transfer region
mcludes 2 to 50 projections.

{0168 Alternatively or additionally to anvy of the embodimenis above, one or more of the
projections has a diameter of 1 mm or more.

[3169] Alternatively or additionally to any of the embodiments above, one or more of the

projections has a diameter of 1 mim o 25 mm.
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[G178] Alternatively or additionally 1o any of the embodiments above, one or more of the
projections has a diameter of 1 mm to 10 mm.

(6171} Alternatively or additionally to anv of the embodiments above, one or more of the
projections has a diareter of 1 o to § mm.

[6172] Alternatively or additionally 1o any of the erobodiments above, one or more of the
projections has a surface area of 0.5 mm® or more.

[6173] Alternatively or additionally to any of the erobodiments above, one or more of the
projections has a surface area of 0.5 mm” to 1,00 nun®.

{3174 Alternatively or additionally to any of the embodiments above, one or more of the
projections has a surface area of 0.5 mm? to 100 mm*.

[0175] Alternatively or additionally to anvy of the embodimenis above, one or more of the
projections has a surface area of 0.5 mm’ to 20 mm®.

[0176] A method for transferring a pre-determined quaniity of viable microorganisms to a
target is disclosed. The method comprnises: opening a package containing an moculating
device, the moculating device mcluding a handle region, a transfer region, a pre~-determined
quarntity of viable microorganisms disposed along the transfer region, and a cap disposed over
the moculating device; removing the inoculating device from the package; removing the cap
from the transfer region; and contacting the transfer region with a target.

[3177] A method for transferring a pre-defermined quantity of viable microorganisms {0 a
target is disclosed. The method comprises: removing an inoculating device from a sealed
package, the inoculating device inchuding a handle region, a transfer region, a pre-determined
quantity of viable microorganisms disposed along the transfer region, and a cap disposed over
the moculating device; removing the cap from the transfer region; and contacting the fransfer
region with a target without having to rehydrate the pre-deterrained quantity of viable
TTHCrOOTEanisms in g separate step.

{3178} A method for moculating a target is disclosed. The method comprises: removing
an inoculating device from a sealed package, the inoculating device including a handle region,
a transfer region, a pre-determined quantity of viable microorgamisms disposed along the
transter region, and a cap disposed over the inoculating device; removing the cap from the
transter region; contacting the transfer region with a target; maintaining contact for a contact

titne wherein one or more viable mucroorganisos are transferred from the transfer region o
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the target without conducting a spreading operation; removing the transfer region from contact
with the target; imcubating the target for an incubation time; and observing an indication of
arowth.

[6179] Alternatively or additionally to any of the embodimenis above, one or more viable
microorganiss are hydrated by the target at substantially the same time as when they are
transferred.

{0180 Alternatively or additionally to any of the embodiments above, observing an
mdication of growth includes a qualitative assessment.

{3181} Altemnatively or additionally to any of the embodiments above, ohserving an
idication of growth includes a quantitative assessment.

{3182 Alternatively or additionally to anv of the embodiments above, observing an
mdication of growth includes evaluating viability.

[3183] Alternatively or additionally to any of the embodiments above, observing an
indication of growth includes evaluating fluorescence.

[3184] Alternatively or additionally to any of the embodiments above, observing an
indication of growth includes detection of a fluorescent microorganism.

[G1RE] Alternatively or additionally to anv of the embodiments above, observing an
indication of growth includes evaluating optical density or absorbance.

[6186] Alternatively or additionally 1o any of the embodiments above, observing an
indication of growth includes evaluating pH.

[(3187] Altemnatively or additionally 1o any of the embodiments above, observing an
indication of growth includes evaluating a change n color.

[188] Alternatively or additionallv to any of the embodiments above, ohserving ao
mdication of growth includes enumeration of colony forming units.

10189] Altemnatively or additionally to any of the embodiments above, ohserving an
mdication of growth includes manual colony counting.

[0190] Alternatively or additionally to anv of the embodiments above, observing an
mdication of growth includes automated colony counting.

0191} Alternatively or additionally to any of the embodiments above, observing an

mdication of growth includes enumeration of 1-1,000 colony forming units.
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{6192} Alternatively or additionally 1o any of the embodiments above, observing an
indication of growth includes enumeration of 1-100 colony forming units.

[6193] Alternatively or additionally to any of the embodiments above, observing an
indication of growth mcludes visually observing a predetermuned pattern on the culiure
medium.

{0194 Alternatively or additionally to any of the embodiments above, the target 1s a hquid
broth,

{3195] Alternatively or additionally to any of the embodiments above, the target 1s a solid
agar.

[3196] Alternatively or additionally to any of the embodiments above, the mucrobial
transter efficacy is greater than 50%.

{3197} Alternatively or additionally to any of the embodiments above, the microbial
transfer efficacy is greater than 75%.

(3198} Alternatively or additionally to any of the embodiments above, the ruicrobial
transfer efficacy 1s greater than 90%.

16199] Alternatively or additionally to any of the embodiments above, the pre-determined
quantity of microorgamisms 15 between 1-1,000 colony fornung units.

(G204 Alternatively or additionally to any of the embodiments above, the predetermined
quantity of microorgamsms is between 1-100 colony forming wmits.

[G201] Alternatively or additionally to any of the embodiments above, 1 to 1,000 colonv
forming anits of viable miucroorganisms are transferred {rom the device to the target.

[G202] Alternatively or additionally to any of the embodiments above, 1 o 100 colony
formung units of viable mucroorganisios are transferred {from the device to the target.

[6203] Alternatively or additionally to any of the emboduments above, contacting the
device to the culture medium comprises pressing the transfer region against the culture
medium.

3204} Alternatively or additionally to anv of the embodiments above, contacting the
device to the culiure medium comprises stamping the transfer region against the cultwre

medium.
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[G205] Alternatively or additionally to any of the embodiments above, contacting the
device 1o the culture medium comprises spreading the transfer region along the culture
medium.

[G206] Alternatively or additionally o any of the embodiments above, contacting the
device to the culture roedium comprises brushing the transfer region along the culture mediur.
0207} Alternatively or additionally to any of the emboduments above, the contact ime s
less than 30 seconds.

{3208} Alternatively or additionally to any of the embodiments above, the contact ime is
fess than 15 seconds.

[(3209] Alternatively or additionally to anv of the embodiments above, the contact fime is
fess than 10 seconds.

[03210] Alternatively or additionally to any of the embodiments above, the contact time is
less than 5 seconds.

0211} Alternatively or additionally to any of the erobodiments above, the contact time 13
less than 1 second.

0212} Alternatively or additionally to any of the embodiments above, after the incubation
time at least one colony forming unit is distinct and countable.

[0213] Alternatively or additionally to any of the embodiments above, after the incubation
fime all colony forming units are distinet and countable.

[3234] A method for inoculating a target is disclosed. The method comprises: removing
an woculating device from a sealed package, the inoculating deviee including a handle region,
a transfer region, a pre-determined quantity of viable mucroorganisms disposed along the
fransfer region, and a cap disposed over the inoculating device, removing the cap from the
fransfer region; contacting the transfer region with atarget without having to rehvdrate the pre-
determined guantity of viable microorganisms prior o the inoculating operation; maintaining
contact for a contact time wherein one or more viable microorganisms are transferred from the
transfer region to the target; removing the transfer region from contact with the target:
imcubating the target for an incubation time; and observing an indication of growth.

[0215] Alternatively or additionally to any of the embodiments above, one or more viable
microorganisms are hydrated by the target at substantially the same timne as when they are

transferred,
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[6216] Alternatively or additionaliv to any of the embodiments above, the inoculating
device may not require or include a cap disposed over the inoculating device,

[6217] Alternatively or additionally to any of the embodimenis above, a method for
nocalating a targel may not require or include removing a cap from the fransfer region of the
inoculating device.

[0218] Alternatively or additionallv to any of the embodiments above, ohserving ao
mdication of growth includes a qualitative assessment.

{3219] Alternatively or additionally to any of the embodiments above, ohserving an
mdication of growth includes a guantitative assessment.

6220 Alternatively or additionally to anv of the embodiments above, observing an
indication of growth includes evaluating viability.

3221} Alternatively or additionally to any of the embodiments above, observing an
mdication of growth includes evaluating fluorescence,

(62221 Alternatively or additionally to any of the embodiments above, observing an
mdication of growth includes detection of a fluorescent microorganmism.

16223] Alternatively or additionally to anv of the embodiments above, observing an
mdication of growth includes evaluating optical density or absorbance.

[6224] Alternatively or additionally 1o any of the embodiments above, observing an
indication of growth includes evaluating pH.

[6228] Alternatively or additionally 1o any of the embodiments above, observing an
indication of growth includes evaluating a change in color,

[6226] Altemnatively or additionally 1o any of the embodiments above, observing an
mdication of growth includes enumeration of colony forming units.

6227} Alternatively or additionallv to any of the embodiments above, ohserving ao
mdication of growth includes manual colony counting.

10228] Altemnatively or additionally to any of the embodiments above, ohserving an
mdication of growth includes automated colony counting.

[0229] Alternatively or additionally to anv of the embodiments above, observing an
mdication of growth includes enumeration of 1-1,000 colony forming units.

(62306} Alternatively or additionally to any of the embodiments above, observing an

indication of growth includes enurveration of 1-100 colony forming urts.
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[G231] Alternatively or additionally to any of the embodiments above, observing an
indication of growth mcludes visually observing a predetermined pattern on the culture
medium.

[6232] Altematively or additionally to any of the embodiments above, the target is a hquid
broth,

[3233] Alternatively or additionally to any of the embodiments above, the target 1s a solid
agar.

{3234] Alternatively or additionally fo any of the embodiments above, the microbial
transfer efficacy 15 greater than 50%,.

[3235] Alternatively or additionally 1o any of the embodiments above, the microbial
transter efficacy is greater than 73%.

[(3236] Alternatively or additionally to any of the embodiments above, the microbial
transfer efficacy is greater than 90%.

(6237} Alternatively or additionally to any of the exbodiments above, the pre-determined
quantity of mucroorganisms 15 between 1~1,000 colony {ormung units.

10238 Alternatively or additionally to anv of the embodiments above, the predetermined
quantity of microorganisms 15 between 1-100 colony forming units.

[G239] Alternatively or additionally to any of the embodiments above, 1 to 1,000 colonv
forming units of viable microorganisms are transferred from the device to the target.

[G244] Alternatively or additionally to any of the embodiments above, 1 1o 100 colony
forming anits of viable miucroorganisms are transferred {rom the device to the target.

6241} Alternatively or additionally o any of the embodiments above, contacting the
device to the culiure mediumn comprises pressing the transfer region aganst the culture
medium.

{3242] Alternatively or additionally to any of the embodiments above. contacting the
device to the culture medium comprises stamping the transfer region against the cultwre
medium.

{03243} Alternatively or additionally to anv of the embodiments above, contacting the
device to the culture medium comprises spreading the transfer region along the culture

medium.
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{6244 Alternatively or additionally to any of the embodiments above, contacting the
device to the culture medium comprises brushing the transfer region along the culture medim.
[6245] Alternatively or additionally to any of the embodiments above, the contact time 1s
less than 30 seconds.

[0246] Alternatively or additionally to any of the emboduments above, the contact ime s
{ess than 15 seconds.

{0247} Alternatively or additionally to any of the emboduments above, the contact time s
fess than 10 seconds.

{3248] Alternatively or additionally to any of the embodiments above, the contact ime is
fess than 5 seconds.

[(3249] Alternatively or additionally to anv of the embodiments above, the contact fime is
less than 1 second.

[(3250] Alternatively or additionally to any of the embodiments above, after the incubation
timne at least one colony formang unit 1s distinet and countable.

(G251} Alternatively or addiionally to any of the erabodirments above, after the incubation
time all colony forming units are distinct and countable,

10252] The above summary of some embodiments is not intended to describe each
disclosed embodiment or every implementation of the present disclosure. The Figures, and

Detailed Description, which follow, more particularly exemplify these embodiments.

Briel Description of the Drawinges

[62583] The disclosure may be more completely undersiood in consideration of the

following detatled description in conmection with the accompanying drawings, in which:

[6254] FIG. | s a perspective view of an example inoculating device.

{3255 FIG. 215 a perspective view of an example inoculating device.

{3256 FIG. 315 atop view of an example inoculating device.

[32587] FIGS. 4-5 depict an example inoculating device and an example cap.
[3258] FIG. 6 illusirates an example inoculating device disposed within a package.
[32589] FIG. 7 13 a perspective view of an example inoculating device.

[08260] FIG. 8 13 a perspective view of an example inoculating device.

(8261} FIG. 915 a perspective view of an example iwoculating device.
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[6262] While the disclosure is amenable 1o various modifications and alternative forms,
specifics thereof have been shown by way of example in the drawings and will be described in
detall. It should be undersiood, however, that the intention is not to lmit the invention io the
particular embodiments described. On the contrary, the intention 1s to cover all modifications,

equivalents, and alternatives falling within the spirit and scope of the disclosure.

Detaited Desgription

{3263] For the following defined terms, these definitions shall be applied, unless a different
definition is given in the clatms or elsewhere in this specification.

102641 All numeric values are herein assumed o be modified by the term “about”™, whether
or not explicitly indicated. The term “about” generally refers to a range of numbers that one
of skill in the art would consider equivalent (o the reciied value (e.g., having the same function
or resulty. In many instances, the terms “about” may inchude numbers that are rounded to the
nearest significant figure.

[(265] The recitation of numerical ranges by endpoints ncludes all numbers within that
range {e.g. 1o 5 includes 1, 1.5, 2, 2.75, 3, 3.80. 4, and 5).

10266] As used in this specification and the appended claims, the singular forms “a”, “an”,
and “the” include plural referenis unless the content clearly dictates otherwise. As used in this
specification and the appended claims, the term “or” is generally emploved in s sense
including “and/or” unless the content clearly dictates otherwise.

[6267] It is noted that references in the specification to “an embodiment”, “some
embodiments”, “other embodiments”, etc., indicate that the embodiment described may
mclude one or more particular features, structures, and/or characteristics. However, such
recitations do not necessardy mean that all embodiments joclude the particular features,
structures, and/or charactenistics. Additionally, when particular features, structures, and/or
characteristics are described in connection with one embodiment, 1t should be understood that
such features, structures, and/or characteristics may also be used comnection with other
embodiments whether or not explicitly described uniess clearly stated to the contrary.

[(3268] The following detailed deseription should be read with reference to the drawings in

which similar elements in different drawings are murnbered the same. The drawings, which
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are not necessarily to scale, depict illustrative embodiments and are not intended io limit the
scope of the invention.

[6269] Precise and controlled inoculation and/or transfer of microorganisms {0 a fargetl is
useful in anumber of different seitings. For example, in a number of laboraiory settings it may
be desirable for control and/or validation testing that demonsirates the viability of certan
targets. In some instances, the farget may mmclude an agar plate. Example testimg processes
may wnclude growth promotion testing, environmnental testing, and/or the hke.  In other
mstances, it may be desirable to transfer or unilize a precise number of microorganisms,
Dnsclosed herein are devices and methods for inoculating and/or transferring microorganisms
{0 a target.

{32761 FIG. 11s a perspective view of an example inoculation device 10. The device 10
may have a number of uses such as for inoculaling a target/substrate. The target (not shown
in FIG. 1) may be a solid target {e.g., an agar plate) or a liquud target or media. The device 10
may mnclude a base or handle region 12 and atranster region 14, The handle region 12 may be
configured 50 that a user can grip or hold the device 10 duning use. The transfer region 14 may
have a pre-determined guantity of viable microorgarusis disposed thereon.  The
microorganisns may be disposed/coated onto the transfer region 14 and dried/dehydrated in a
manner that maintains the viability of the microorgamism and that allows for transfer of the
microorganisms in a relatively simple manper that does not require rehydration of the
MHCroOrganisms prior to an inoculating/transfer process {e.g., prior o contacting the target).
Thus, the use of the device 10 does not require any additional rehydration steps (g.g., where
the microorgamsms are rehyvdrated) in order to efficiently transfer the microorgamsms {0 the
farget in a relatively simple, straightforward manwer such as merely contacting the transfer
region 14 with the target.

{3271 While in some instances it may be destrable to wiilize a pre-determined guantity of
mcroorganisms, in other instances knowing the quaniity of microorganisms may not be
requited. Therefore, in the examples disclosed herein, either a pre-determined quantity of
microorganisms may be utilized or a guantity of microorganisms that is not precisely known
may be utilized.

32721 The transfer region 14 may have a suttable shape, size, and matenal composifion

that aids n facilitating the transfer of microorgamsms disposed thereon to a farget. For
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example, the transfer region 14 may have a substantially round or rounded shape as depicted
in FIG 1. Other shapes such as regular shapes, irregular shapes, and/or polygonal shapes
including regular polygons and irregular polygons (eg, having 1, 2, 3,4, 5,6, 7,8, 9, 1, or
more sides) may be utilized for the transfer region 14, In some instances, the transfer region
14 may be convex or otherwise bow/arc away from the handle region 12, In other instances,
the transfer region 14 may be substantially planar. In at least some instances, the sides or
peripheral surfaces of the transfer region 14 may be rounded, blunt, unsharp, or the like.
{32731 in some instances, the fransfer region 14 may be formed from or otherwise include
a suitable material such as metal, steel, glass, plastic/polymer, and/or the like. Some examples
of smtable polvmers may include polypropylene, polvethviene, polvethviene terephthalate,
glvcol modified polvethviens terephthalate, polystyrene, poly-lactic acid, acrvionitrile
butadiene styrene, polyetherctherketone, polvoxymethvleneg, nvion, polvcarbonate,
polytetrafluorcethylene, combinalions thereof, and/or the like. In some of these and in other
nstances, the transfer region 14 may be formed from a non-water soluble material. In some
of these and m other instances, the fransfer region 14 may be formed from a substantially non-
porous material and/or otherwise be considered to be non-porous. The device 10 may be
manufactured using a suitable process such as a thermoforming, injection molding, molding,
casting, and/or the hike.

16274} The transfer region 14 {e.g., when having a round or rounded shape) may have a
size or diameter of about 10 mm or more, or about 20 mum or more, or about 30 mm or more,
or about 10-200 vum. The surface area of the transfer region 14 may be about 15,000 mun’ or
lese, or about 10,000 mm? or less, or about 9,000 mum? or fess, or about 5,000 mm? or less, or
about 10 mmt® to 10,000 mn, or about 0.75 yant® or more, or about 3 nwn” or more, or at least
200 nun” (e.g, at least 230 mm?, at least 300 nun’, at least 350 rmm’, at least 400 mm?, at least
430 mun®, at least 500 num®, at least 350 num®, at least 600 mm®, at least 650 mm?, at least 700
mmy’, at least 750 nun?, at least 800 mumy’, at least 850 mm’, at least 900 mm?, at least 95¢ mun?,
or at least 1,000 mm?®). The dimensions of the transfer region 14 may be selected in order 1o
accommodate a particudar target (e g., the transfer region 14 may be sized for use with an agar
plate). In addition, the size/dimensions may be selected so that the transfer region 14 can be
brought into contact with target and allow for spreading action with on the target. For example,

in some instances the target may have a surface area of at least 200 ram? (e.g., at least 250
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mm’, at least 300 mm’, at least 350 mm®, at least 400 nun?, at least 450 mny’, at least 500 mny’,
at least 350 muv?’, at least 600 mum?, at least 650 mm”, at least 700 mm”, at least 750 mm’, at
least 800 mun’, at least 850 muyn®, at least 900 muyn’, at least 950 mun®, or at least 1,000 ram?).
[6275] The device 10 may also include a cap recetving region 16, The cap recetving region
16 may mnclude a generally cvlindrical section 18, Oune or roore spacer sections 20 may be
defined about the cvhindrical section 18, The spacer sections 20 may be disposed or generally
be oriented radially joward of the cvlindrical section 18, In soroe instances, the spacer sections
20 may be or resemble cutouts in the cylindrical section 18, The orientation of the spacer
sections 20 may allow for some amount of air flow or venting along the cap receiving region
16. The cap receiving region 16 may also include a recessed or grooved region 22 that may be
configured {0 receive a cap as described in more detaii herein.

[08276] In use, the device 10 may be brought o coniact with the {arget to transfer the
microorganisms. When the device 10 1s disposed within a package, the process may include
opening the package and reroving the device 10 from the package. When the target is a sohd
target, this may nclude bringing the transfer region 14 mnio contact with the target. In some
mstances, bringing the transfer region 14 into comtact with the target may include pressing the
transfer region 14 onto/against/along the target, stamping the transfer region 14
onto/against/along the target, brushing the transfer region 14 onto/against/along the target,
spreading the transfer region 14 onto/against/along the target, imprinting the transfer region 14
onto the target, contacting the transfer region 14 with the target and then spreading the pre-
determined quantity of viable microorganisms along the target, combmations thereof, and/or
the hke. In some instances, afler being brought into contact with the target to transfer the
rmcroorganisins, the transfer region 14 roay be configured to remain in contact with the target
for a contact time {e.g., about 30 seconds or less, or about 15 seconds or less, or about 10
seconds or less, or about 5 seconds or less, or about 1 second or less). In some of these and in
other instances, the transfer region 14 may be configured to remain in contact indefinutely. fn
some instances, a spreading action may be uitlized after contacting the transfer region 14 with
the target. In other instances, a spreading aciion is not required {e.g., the transfer region 14 is
configured to transfer the pre~determined quantity of viable mucroorganisms {0 a target during
an inocolation operation without having to conduct a spreading operation).  If desired, the

transfer region 14 may be removed from contact with the target.
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6277} The target may be mcubated for a suitable incubation time.  After the suitable
incubation time, a user may observe the target for an indication of growth. Observing the target
for an indication of growth may mclude a gqualitative assessment, a guantitative assessment,
evaluating viability, evaluating fluorescence, detection of a fluorescent microorgamsm,
evaluating pH, evaluating a change in color, enumeration of colony fornung units, maoual
colony counting, automated colony counting, enwmeration of 1~100 colony forming unts,
visually observing a predetermained pattern on the culture medium, combinations thereof,
and/or the like,

{3278} When the transfer region 14 is brought into contact with the target, the
nmicroorganisms may essentially simultaneously become at least partially rehvdrated due to the
water content of the target itself and transfer the microorganisms to the target. For example,
the target yoay have a water content of about 5% or more, or about 10% or more. Because the
microorganisms are able io become sufficiently hydrated/transferred by simply contacting the
transfer region 14 with the target, a separate hvdrating step/process where the microorganisms
are hvdrated prior to contact with the target or prior to the inoculating/transfer process is not
required.

16279] When the target 1s a hiqund {e.g., a liquid broth, a liquid media, a liquid buffer, a
saline solution, water, combinations thereof, and the like), the transfer region 14 mav be
submerged within the hiquid.  In some instances, the transfer region 14 mayv be swirled or
agitated to facilitate simultaneous hydration and transfer upon contact between the transfer
region 14 and the ligpnd.  Again, because the microorganisms are able to become sufficiently
hydrated/transferred by simply contacting the transfer region 14 with the liquud, a separaie
hydrating step/process where the nucroorgarisms are hvdrated prior to contact with the target
and/or prior to the inoculating/transfer process 18 not requited. To some fustances, the device
10 may be tatlored for transferring microorganisms to liquid. For example, the device 10 may
take the form of a rod having a transfer region {e.g., sinular to the transfer region 14) and a
handle region {g.g., sinular to the handie region 12}, In some instances, the rod may comprise
a polypropylene rod with silicone tubing at one end that forms the handie region. The transfer
region 14 of the device/rod 10 may be contacted with a suitable broth to allow microorganisms
{o transfer 1o the broth. The broth may be monitored for presence of turbidity, signifving the

successful transter of microorganisms to the broth. In some jnstances, the optical density of
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the broth may be measured, e.g., at a wavelength of 600 nm, to quantify the concentration of
microbial cells. In some instances, the device/rod 10 may be used to transfer the
microorgansms to a liud and, optionally, the hquid containing the microorganisms may then
be used to mnoculate a target (e.g., a growth medium, e.g., a dehydrated growth medium sach
as PetriFiim™), In some mstances, the device/rod 10 may mclude a cap (e.g., simular to the
cap 28 disclosed herein) that can overlie the transfer region 14, The device/rod 10 may also
be packaged in a pouch {e.g., sirmilar to the pouch 30 disclosed herein). In some of these and
in other instances, the device/rod 10 may not need a cap {e.g., similar to the cap 28 disclosad
herein}.

{3280} The disclosure is not intended to limit the device 10 {o transferring microorganisms
to a sohid {e.g. apar) target or liquid media as a nmumber of additional uses are also
contemplated.  In general, the device 10 may be used for growth promotion testing,
environmental control/testing, validation testing {e.g., mncluding validating instruments), as a
starter culture, to transfer a known microorganism and/or a known quaniily of macroorganisms,
combinations thereof, and/or the like. In some of these and in other instances, the device 10
may be used as a positive control device. For example, the device 10 may be brought mio
contact with a sampling device {(e.g., a microbial collection device) such as a sample collection
sponge or swab such as those used for environmental control/testing. In some instances, the
sample collection sponge or swab may be pre-wetled (e.g., pre-weited by the mamufacturer}
and the pre-wetted sponge or swab may be contacted with the device 10, After contacting the
sarmpling device with the device 10, the microorganmisms may be extracted from the sampling
device, e.g., using a solution {e.g, a hquid media}. In some instances, after contacting the
sponge with the device 10, the sponge roay be wrung out/squeezed o remove the pre~wetting
solution {e.g., a neuiralizing buffer) from the sponge and the pre-wetling soluiion may he
captured/recovered. The captured/recovered solution may be tested for the presence of the
microorganusms.  The presence of microorganisms in the recovered solution serves as a
posttive control that signifies/verifies that the microorganisms were successtully transferred to
the sponge and that the sponge is suitable for collecting microorganisms {(e.g., as part of a test
such as  environmental control/testing). The quantity of wicroorganisms i the
captured/recovered solution may be evaluated or measured (e.g., by enumeration of colony

formung units using a culture media).
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6281} In some instances, the device 10 may be undersiood to be a single use or
“disposable”™ device. In other instances, the device 10 mav be understood to a multi-use or
reusable device.

[6282] As indicated above, the pre-determuned quantity of wviable microorganisms,
schematically depicied 1o FIG. 2 and denoted with reference number 24, may be disposed on
the transfer region 14, In some wmnstances, the pre-deternuned quantity of viable
rcroorganisns 24 are coated onio the transfer region 14 and then air dred (eg, the
microorganisis are air-dried). In some of these and in other instances, the microorganisms 24
may be freere-dried, lvophilized. dehydrated, combinations thereof, and/or the like. In some
mstances, about T {0 1000 colony forming units of viable microorganisms 24 may be disposad
along the transfer region 14, or about 1 to 100 colony forming units of viable microorganisms
24 may be disposed along the transfer region 14

[3283] In some instances, the microorganisms 24 may be disposed evenhv/homogeneously
along the transfer region 14, In some of these and 1o other instances, the microorganisims 24
may disposed/arranged n a pattern along the transfer region 14, For example, the pattern may
include an array of nicrobial clusters 26 as depicted in FIG. 3. In some instances, the microbial
clusters 26 may each mclhude one or more microbial cells that are designed to produce a distinct
colony forming wt {e.g., when the transfer region 14 18 brought mto contact with the target).
This may allow for the efficient transfer of discrete colonmies/clusters that can be easiy
visualized bv a user following the transfer {e g, after a suitable incubation period the
colonigs/clusters can be visualized in the pattern),

[6284] In some instances, a cap 28 may be disposed over the transfer region 14 as
schematically depicted 1o FIGS, 4-5. For example, afier disposing the microorganisms 24 onto
the transter region 14, the cap 28 may be placed over the transter region 14, In some instances,
this may include placing the edge or lip of the cap 28 along the cap receiving region 16, More
particularly, the edge or lip of the cap 28 mayv be disposed within the grooved region 22. In
some instances, the spacer sections 20 may allow for some air flow o occur along the cap
receiving region 16, In addition, when the device 10 and cap 28 are disposed within a
package/pouch/container {e.g., as described herein), the spacer sections 20 may allow for the
atmosphere and/or conditions within the pouch to have access to the microorganismas 24, In

some nstances, the cap 28 may mclude a mechamsm or system that secures the cap to the
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device 10. For example, the cap 28 may be threaded and/or have a locking mechanism in
conjunction with the device 10,

[6285] Onee the cap 28 18 disposed over the transfer region 14, the device 10 (having the
microorganisms 24 along the transfer region 14) may be disposed in a package or pouch 30 as
shown i FIG. 6. The package 30 may include aurflow and/or moisture resistant materials that
are generally designed to control the flow of air and/or moisture nto and out from the package
30. For example, the package 30 may mclude a metal filio, metal foil, polymer film{eg, a
stretch or biaxially-oriented polvethylene terephthalate film such as MYLAR), combinations
thereof, and/or the like. In some ingtances, a particular atmosphere such as a modified
atmosphere where a gas (e g., nitrogen} may be used within the package 30. (ther atmospheres
and/or conditions may be utilized.

[03286] In some mstances, a desiccant and/or oxygen scavenger may be disposed within the
package 30, The quantities of desiceant and/or oxygen scavenger used may help to provide a
suttable environyoent for the nucroorgarisis 24 to have the desired viability. For example, a
relatively small amount of desiccant may be added to the package 30, As such, the relative
hunudity within the package 30 may be 10% or more, or about 20% or more, or about 30% or
more, or about 20-30% or more. In addition, a relatively large amount of oxvgen scavenger
may be added to the package 30. As such, the oxvgen level/content within the package may
be relatively low. For example, the oxygen content within the package may be about 10% or
less, or about $% or less, or about 4% or lass, or about 3% or less, or about 2% or less, or about
1% or less.

{6287} The blend of relatively high relative humidity and relatively low oxvgen within the
package 30 surprising resulted i enhanced viability of the nucroorganisms 24, For example,
a package 30 as described herein has been shown to result in 99% or roore viability when stored
at an elevated temperature (97 °F) for greater than 90 days. In some instances, the
mcroorganisms 24 are room temperature stable.  In some instances, the mucroorganisms 24
are stable at a temperature of 20°C orless. In some instances, the microorganisms 24 are stable
at a temperature of 4°C or less. In some instances, the microorganisms 24 have a viability of
50% or more after 30 days. In some instances, the microorganmsms 24 have a viability of 50%
or more afier 90 days. In some instances, the microorganisms 24 have a viability of 50% or
7

more at 20°C for 90 days. In some mnstances, the microorganisms 24 have a viabibity of 75%
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or more af 20°C for 90 davs. In some instances, the microorganisms 24 have a viability of
90% or more at 20°C for 90 days.

[G288] To use the device 10, the device may be removed from the package 30. This may
include cutting open or otherwise wnsealing the package. Upon removal, the cap 28 may be
removed and the transfer region 14 may be brought into contact with the target. As discussed
herein, an  additional step of rehydrating the microorganisms 24 prior to  the
moculating/transferring step 15 not required.

{3289] FIG. 7 illustrates another example inoculating device 110 that may be similar in
form and function to other inoculating devices disclosed herein. The moculating device 110
may include a handle region 112 and a transfer region 114, A plurality of projections 132 may
be disposed along the transfer region 114, The microorganisms {e.g. the microorganisms 24}
may be disposed along the projections 132 (e.g., along one or more of the projections 132). In
some instances, the mucroorganisms may only be disposed along the projections 132 {eg.,
along the top or end surfaces of the projections 132}, In some of these jnstances, the remainder
of the transfer region 114 may be free of the microorgarusms.  In other instances, the
nHcroorganisms may be disposed along both the projections 132 and along other parts of the
transfer region 114 (e.g., parts that do not include projections 132},

16294 In some instances, one or more of the projections 132 may have a convex shape
and/or otherwise mnclude a swface that is convex. For example, the top or end of the
projections 132 may bow cutward or otherwise take the form of a convex surface. In some of
these and 1n other instances, one or more of the projections 132 may have a planar shape and/or
otherwise includes a surface that 1s planar. For example, the top or end of the projections 132
may be flat or otherwise take the form of a planar surface. o addition, the remamder of the
transfer region 114 roay be convex or planar. Thus, 1 some instances the transfer region 114
may bow owtward or otherwise take the form of a convex surface, projections 132 may be
disposed along the transter region 114, and the ends of the projections 132 may also bow
outward or otherwise take the form of a convex surface.

3291} The transfer region 114 may include a suitable number of projections 132, For
example, the transfer region 114 may include about 2 to 1,000 projections 132, or about 2 to
100 projections 132, or about 2 1o 50 projections 132, or about 40 projections. The projections

132 may also have a suitable size. For exarople, the diameter or a diagonal across the
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projections 132 may be about 1 mm or more, or about 1 {0 25 mm or more, or about 1 to 10
mum or more, or about 1 t0 3 mm. The surface area of the projections 132 {e.g., the surface
area of the end surface) may be about 0.5 mm’ or more, or about 0.5 to 1,000 mum’, or about
0.5 t0 20 pun’. In some instances, the sides or peripheral surfaces of the projections 132 may
be rounded, blunt, unsharp, or the hike. The projections 132 may have a suitable height. For
example, the projections 132 may have a height of 5 mm or less, 4 rom or less, 3 nun or less,
2 mum or less, or 1 mm or less.

{(3292] The use of a transfer region 114 with projections 132 may be desirable for a number
of reasons. For example, the projections 132 may heip to reduce the amount of contact between
the transfer region 114 and the target. This may heip to reduce suction or binding between the
transfer region 114 and the targe! during transfer. For example, if the transfer region 114 was
{0 bind with the target, pulling the transfer region 114 away from the {arget could bend or
deflect the target waterial.  This may result in an uneven or imprecise transfer of
microorganisms and/or result in challenges with spreading nucroorganisms evenly across the
target. Thus, the projections 132 may help to reduce/avoid these potential drawbacks during
transfer.

[0293] Forming the inoculating device 110 (e g., including the transfer region 114 with
projections 132} may include those processes and materials disclosed herein. For example, the
inoculating device 110 mav be formed wsing thermoforming, injection molding, molding,
casting, and/or the like. In some mnstances, the mmoculating device 110 may be made from
materials such as polypropylene, polvethylene, polyethylene terephthalate, glveol modified
polvethylene ferephthalaie, polvstyrene, poly-lactic acid, acrylonitrile buladiens styrene,
polvetheretherketone, polvoxvmethylene, nylon, polyecarbonate, polvtetrafluoroethviene, or
combinations thereof. In one example, the moculating device 110 mav be formed fom
polypropylene (e g.. via an mjection molding process).

[(3294] FIGS. 8-9 illustrate another example moculating device 210 that may be simular in
form and function to other inoculating devices disclosed herein. The noculating device 210
may inciude a handle region 212 and a transfer region 214, In this example, the transfer region
214 mayv inchide a moveable platform 2338 coupled o an actuator 236 by arod 236, Actuation
of the actuator 236 {e.g., rotation of the achuator 236} may result in the platform 238 raising

and lowering. For exarmple, when in a storage configuration such as that showu 1o FIG. 8, the
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platform may be recessed or otherwise disposed closer to the handle region 212, When the
actuator 236 is actuated, the platform 238 mav shift toward a transfer configuration where the
platform 238 and/or the transfer vegion 214 can be utilized to transfer microorgamsms o a
target.

[3295] The process for disposing the nucroorganisms 24 onto the transfer region 14 may
moclude a number of steps.  For exarople, a cell suspension may be prepared with a known
quantity and/or conceniration of nucroorganisms.

{3296] The microorganisms in any of the devices, apparatuses, inoculating svsiems, and
methods provided herein can be a prokaryotic organism or a eukaryotic organism, Non-hnnting
examples of the types of microorganisms that can be included 1n any of the devices or methods
provided herein include: bacteria, fungi, algae, protist, diatom, archaea, and cvanobacteria. In
some embodiments, the microorganisms can comprise a single type of microorganism, at least
two types of microorganisms, al least three types of microorgamisms, at least four types of
microorganisims, at least five types of roicroorgamisms, or mwre than five tvpes of
DHCTOOrEanisms.

16297] In some instances, the microorganisms can comprise a homogenous population of
wdentical cells. In some embodiments, the microorganisms can comprise a heterogeneous
population of microbial cells. In some embodiments, the microorganisms in any of the devices,
apparatuses, inoculating systems, and methods provided herein can comprise one organism, at
least two different organisms, at least three different organmisms, at least fowr different
organisms, at least five different organisms, at least six different organisms, at least seven
different organisms, at least eight different organisms, at least nine different organisms, at least
ten different organisms, at least twenty different organisms, at least thirty dufferent organisms,
or more than tharty different organisms.

{3298 In some embodiments, the microorganisms can comprise one species, at least two
species, at least three species, at least four species, at least five species, at least six species, at
least seven species, at least eight species, at least nine species, at least ten species, or more than
ten species of microorganisms. In some embodiments, the microorganisms can comprise one
strain, at least two strains, at least three stramns, at least four strains, at least five sirains, at least
six stramns, at least seven strains, at least eight straing, af least mine strains, al least ten strains,

at least fifteen strains, at least twenty strains, at least twenty-five straing, at least thurly strams,
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at ieast thirty-five strains, at least forty strains, at least forty-five strains, at least fifty strains,
or more than fifty strains of microorganisms. In some examples, the microorganisms include a
gram-positive bactena or a gram-negative bacteria. In some examples, the mucroorganisms
mmclude a fungt (e.g., a veasty The microgrganisms i any of the devices, apparatuses,
mwoculating systems, and methods provided herein can mclude a spore.

[3299] In some embodiments, the roicroorgamism s selected from the group of

Acerobacter spp., Acetonema spp i3 Spp., dcinetobacter

spp.. Actinobacillus  spp., Actinomvees  spp., Aerococcus  spp., Aeromonas  spp.,
Aggrezatibacter  spp., Agrobacterium  spp., Alcaligenes spp., Alicyclobacillus  spp.,
Allalibacillus spp., Alternaria spp., Ammoniphilus spp., Amphibacilius spp. Anaerobacter

7
/

spp., Anaerospora spp., Anaplasma spp., Aneurinibaciilus spp., Anoxybacilius spyp.

3t spp., 4r spp., dspergillus spp., dvrecbasidiven spp. Azorhizobium

spp., Azotobacter spp., Bacillus spp., Bactervides spp., Bartonella spp. Beggiatoa spp..

4
)

Bifidobacterium  spp.. spp., Brevibacillus spp., Hrevundimonas spp.

Bordetella spp., Rorrelia spp., Brochothrix spp., Brucella spp., Buwrkholderia spp.,
Caldanaerobacter spp., Caloramaior spp., Calymmatobacterium spp., Caminicella spp.,
Canygwichacter spp., Candida spp., Capnocytophaga spp., Cedecea spp., Cellulosimicrobiu

spp., Cerasibacillus  spp., Chaetomium  spp., Chiamydia spp., Chiamydophiia spp.,

oo,

Chrvseobacterium spp., Citrobacter spp., spp., Clostridioides spp., Clostridium
spp., Clostridiisalibacter spp., Cohnella spp., Corynebacrerium spp., Coxiella spp.,

Cronobacter spp., Cryptococeus spp., Curtobacterium spp., Cutibacterivm spp., Deinococcus

spp.,  Dendrosporobacter  spp., spp.,  Desulfosporomusa spp.,

spp., Desulfovirgula spp., Desulfunispora spp.,

Desulfosporosinus spp.,
Desulfurispora spp., Edwardsiella spp., Fggerthella spp., Rhriichic spp., Fikenella spp.,

Elizabethkingia spp., Enterobacter spp., Enterococcus spp., E;"ysz'peiofhrix 8pp., Escherichia

spp.. furotium spp., ‘s spp., Filifactor spp., Filobacillus spp., Finegoldia spp.,
Fluoribacter spp., Francisella spp., Fusarium spp., Fusobacterium spp., Gallionella spp.,
Gardnerella spp., Gelria spp., Geebacillus spp., Geosporobacter spp., Geotrichum spp.,
Gracilibacillus spp., Haemophilus spp., Hafnia spp., Holobacillus spp., Halonatronum spp.,

Hanseniaspora  spp.,  Helicobacter  spp.,  Heliohacterivm  spp.,  Heliophilum

%
et
k=3
"

©spp., dssatchenkic spp., Klehsielln spp., Kocuria spp.,
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Laceyella spp., Lactobacillus spp., Lactococcus spp., Legionella spp., Lentibacillus spp.,
% spp., Listeria spp., Lysinmibacilius spp., Malassezia spp., Mannheimia spp., Mahella

spp., Megasphaera spp., Metabacterium spp., Methanobacierium spp., Methylobacterium spp.,
Meyerozvina spp., Microbacterium spp., Micrococcus spp., Microsporum spp., Moorella spp.,
Moraxella spp., Morganelia spp., Mucor spp., Mycobacterivm spp., Mycoplasma spp.,
Myvraides spp., Nafroniella spp., Neisseria spp., Nocardia spp., Oceancbacillus spp.,
Ochrobactrum spp., Oligelia spp., Orenia spp. Ornithinibacillus spp.. Oxalophagus spp.,
Oxobhacter spp., Paenibacilius spp., Parabacteroides spp., Paraliobaciiius spp., Parvimonas
spp., Pasteurelia spp., Pediococcus spp., Pelospora spp., Pelotomaculum spp., Penicillivum
spp., Fepiostreptococcus spp.. Piscibaciilus spp., Planifilum spp., FPluralibacter spp.,
Preumocystis  spp., Pontibacillus  spp., Porphyromonas  spp., Frevotella  spp.,
Fropionibacterium spyp., Propionispora spp., Proteus spp., Prototheca spp., Providencia spp.,
Fseudomonas spp., Ralsionia spp.. Raoultella spp., Rhizobium spp., Rhizopus spp.
Rhodococceus spp., Rickeitsia spp., Rochalimaea spp., Rothia spp., Saccharomyces spp..
Salinibaciilus spp., Safmonello spp., Salsuginibocilius spp., Seinonelia spp., Serratia spp.,

3

rhizohium spp., Sphingobacterium spp.,

Shewanella spp., Shigella spp., Shimazuella spp., Sino
Sphingomonas  spp.,  Spirillum  spp., Sporacetigenium  spp., Sporidiobolus  spp.,
Sporoanaerobacter spp., Sporcbacter spp., Sporobacterium spp., Sporchalobacter spp.,
Sporolactobacitius  spp.,  Sporomusa  spp., Sporosarcing  spp.,  Sporotalea  spp.
Sporotomaculum spp., Staphylococcus spp., wirophomonas Spp., Stomatococcus spp.,
Streptococcus  spp.,  Streptomyces  spp., Synirophomonas  spp.  Symsrophiospora  spp.,
Talaromyees spp., Tenuibacitlus spp., Tepidibacter spp., Tervibacillus spp., Thalassobacillus
spp.,  Thermoacetogenivm  spp.,  Thermoactinomyces  spp.,  Thermoalkalibacilivs  spp.,
Thermoanaerohacter  spp.,  Thermoanaerobacterivm  spp.,  Thermoanaeromonas  spp.
Thermobacillus spp., Thermoflavimicrobium spp., Thermovenabulum spp., Thiohacillus spp.,

T,

v ospp., frepomema spp., Trichophyion spp., Irichosporon spp., Trueperella spp.,

Tubertbacilius spp., Ureaplasma spp., Veillonella spp., Vibrio spp., Virgibacillus spp.,
Viridans spp., Vulcanobaciilus spp., Wallemia spp., Wolbachia spp., Yarrowia spp., Yersinia
spp., and Zvgosaccharomyees spp.

{3360] In some embodiments, the nucroorganism is selected from the group of

Acetobacter aurantius, Acidithiobacillus thivoxidans, Acinetobacter bawmannii {e.g., ATCCR®R

34~



WO 2022/020249 PCT/US2021/042213

19606™) Actinomvees israelii, Agrobacterium radiobacier, Agrobacterium fumefaciens,
Anaplasma phagocytophilum, Arthrobact lorophenolicus, Arthrobacter crvstallopoietes,
Arthrobacter hiteus, Aspergillus brasiliensis (e.g., ATCC® 16404™), dspergillus flavus {e.g.,
ATCC® 9643™), dspergilius fumigatus {(e.g., ATCC® 204305™), dspergilius niger {e.g.,
ATCC® 6275, Aspergilfus terreus {(e.g, ATCCR 1012™), Awureobasidivm puilulans,
Azorhizobium coulinodans, Azotobacter vinelandii, Bacitlus anthracis, Racillus atrophaeus,
Baciflus  brevis, Racillus cereus, Bacillus fusiformis, BRacillus licheniformis, Bocilius
megaterium, Bacillus mycoides, Bacilius stearothermophilus, Bacillus subtilis {(e.g., ATCC®
6033 Hacillus thuringiensis, Bacteroides fragilis, Racteroides gingivalis, Bartonella
henselae, Bartonella guintana, Beggiaioa alba, Bordefella bronchiseptica, Bordetella
pertussis {e.g., ATCC® 12743™Y, Rorrelia burgdorferi, Brevundimonas diminuta {e.g.,
ATCC® 19146™) Brycello abortus, Brucella melitensis, Brucella suis, Burkholderia madiei
Burkholderia  pseudomaliei,  Burkholderia  cepocia {eg, ATCCR  25416™5,
Calymmatobacterium  gramudomatis,  Caompylobocter  cofi,  Campylobacter  felus,
Campylobacter jejuni (e.g., ATCCR 33291™ and ATCC® 29428™, Campylobacter pylori,
Candida albicans (e.g., ATCCR 2091™ and ATCCR 10231, Candida auris, Candida
dubliniensis, Candida krusei, Candida glabrata, Candida lusitaniae, Candida parapsilosis,
Candida tropicalis, Chiamydia trachomatis, Chiamydophila pneumoniae, Chiamyvdophila
psitiaci, Cladosporium cladosporioides, Cladosporium resinae, Clostridium  botulinum,
Clostridium  difficile {e.g, ATCC® 43398™Gy  Closwridium  perfringens, Clostridium
sporogenes {e.g., ATCC® 11437™ and ATCC® 19404™), (Clostridium  tetani,
Corvnebacierivm ammoniagenes, Corynebacterium diphtheriae, Corynebacierium fusifornie,
Corynebaciterivim ghuamicum, Corynebacterium stationis, Coxiella burnetii, Cronobacter
sakazakii {e.g, ATCC® 12868™) Cryptococcus neoformans, Desulfovibrio africonus,
Desulfovibrio  desulfuricans,  Desulfovibrio  salixigens,  Desulfovibwio  vulgari
Desulfotomaculum  orientis,  Desulfotomaculum  wigrificans, Fhrlichia  chaffeensis,
Enterobacter aerogenes (e.g., ATCC® 13048™, Fnierobacter cloacae, Enierococcus avium,
Enterococcus durans, Enterococcus faecalis {e.g., ATCC® 29212™ and ATCL®R 51375™,
Enterococcus faecivm (e.g., ATCC® 35667T™ gnd ATCC® S1559™%, Enierococcus
gallingrum, Enterococcus hivae, Enterococous maloratus, Escherichia coli {(e.g., ATCC®

739 ATCCE® 259227, ATCC® 10536™ ATCCR 11229™ and ATCC® 351507,
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) all 7.

errobacitius ferrooxidans, Fluoribacter bozemanae, Francisella twlarensis, Fusobacterium
nucleatum, Gallionella ferruginea, Gardnerelia vaginalis, Geobacillus stearothermophilus,
Haemophilus ducreyi, Haemophilus influenzae {e.g, ATCC® 10211™, Haemophilis
parainfluenzae, Haemophilus  pertussis, Haemophilus  vaginalis, Helicobacter  pviori,
Hormaconis resinae, Kiehsiella oxytoca (e.g., ATCC® 13182™), Klehsiclia prewmoniae (s.g.,
ATCC® 4332™ and ATCC® S1503™y, Kocuria rhizophila {(eg, ATCCR 9341™)
Lactobacilivs  acidophilus, Lactobacillus  bulgaricus, Lactobacillus casei, Lactobacilius
plantarum, Lactococcus lactis, Legionelia pneumophila {e.g., ATCC® 33153™y, Leproth

ochraceq, Leptothrix discophora, Leptothrix cholodnii, Leptothrix lopholea, Leptothrix
mobilis, Listeria monocytogenes {e.g., ATCCR 19117™ ATCC® 19111™) and ATCC®
7644y Aethanobacterium exiroquens, Microbacterium multiforme, Micrococcus luteus,

"

Moraxetla colarrholis, Moraxello osloensis, Mycobacterinum avium, Mycobacierivim bovis

)
{e.g, ATCC® 35743™y  Mycobacterium  diphtheriae, Mvcobacterivm intracellilare,
Mycobacterium leprae, Mycobacterivim lepraemurivm, Mveobacierium phiei, Mycobacterium
smegmatis, Mycobacterium terrae {(e.g., ATCC® 13755™), Mycobacterium tuberculosis,
Mycoplasma  fermentans, Mycoplasma  genitalivm, Mycoplasma  hominis, Mycoplasma
penetrans, Mycoplasma pneumoniae, Mycoplasma mexican, Neisseria gonorrineae, Neisseria
meningitidis, Paenibacilius glucanolyticus, Pasteurella multocida, Pasreurella tularensis,
Penicillium chrysogenum, FPluralibacter gergoviae, Preumocvstis carinii, Freumocysiis
puwring, Porphyromonas gingivadis, Prevotella melaninogenica, Froteus mirabilis {eg.,
ATCC® 9240™8, Profeus vulgaris, Pseudomonas aeruginosa (e.g., ATCC® 9027™ and
ATCC® 15442™0 Pseudomonas fluorescens, Pseudomonas pulida, Ralstonia pickeifil,
Rhizobium leguminosarwm, Rhizobium radiohacter, Rickettsia prowazekii, Rickeitsia psittaci,
Rickettsia quintana, Rickertsia rvicketisii, Ricketsia trachomae, Rochalimaea henseloe,
Rochalimaea  guintana, Rothia dentocariosa, Salmonella bongori, Salmonella carrau,
Salmaonelia concord, Salmonella enterica {e.g, ATCC® 10708™, ATCC® 6339"™ ATCC®
4931™ 0 ATCO® 13311™ and ATCC® 14028™) Saimonella enteriiidis, Salmonella
infantis, Salmonella newport, Salmonella schwarzengrund, Salmonellia tvphi, Salmonella
fvphimparium, Servatio marcescens {e.g, ATCC® 14756™ and ATCC® 8100™), Shewanelin

oneidensis, Shewanella putrefaciens, Shigelia dysenteriae (e.g, ATCC® 11835™0, Shigella

Aexmneri {e.g, ATCCR 29508™), Shigella sonnei {e.g, ATCCR 11060™ and ATCCR
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25931™), Sinorhizobium meliloti, Spirilium volutans, Staphylococcus aureus {e.g., ATCC®
G6S38™ ATCC® 29737™, ATCCR BAA-1683™ and ATCC® 33592y, Staphylococcus
epidermidis (g.g., ATCC® 12228™) Staphyiococcus hominis, Staphylococcus saprophyticus,

Stenotrophomonas  maltophilia, Stomatococcus wmucilaginous, Streptococcus agaiactiae,

}

-

Streptococeus avium, Streptococcus bovis, Streprococcus cricefus, Streprococcus jaceium,
Streptococeus  faecalis, Streptococcus  ferus, Streplococcus  gallinarum, Streptococcus
gordonii, Streptococcus lactis, Sireptococcus mitior, Streptococcus mitis, Streptococous
mutans, Streptococcus oralis, Swtreptococcus  prneuwmonice {eg., ATCCR 63050V,
Streprococcus pyogenes {e.g., ATCCR 12384™ and ATCC® 19615™), Streprococcus rattus,
Streptococcus  salivarius, Streptococcus sanguis, Streptococcus  sobrinus, Thiobaciilus
concretivorus, Thiobacillus  thioparus, Treponema  paliidum, Treponema denticola,

Trichophyton interdigitale {e.g, ATCCR 9S33™  Trichophvion mentagrophytes {(e.g.,

g
ATCC® 9533™) Trichosporon asahii, Vibrio cholerae (e.g., ATCC® 11623™), Vibrio
comma, Vibrio porahoaemolyticus, Vibrio vuinificus, Viridans  strepiococci, Yersinia
enterocolitica (e.g., ATCCR 23718, Yersinia pestis, and Yersinia pseudotuberculosis,
including drug-resistant strains thereof. Additional microorganisms that can be included in any
of the devices or methods provided herein are contemplated.

16301} The microorganisms may be naturally ocowrring or genetically modified. In some
instances, the microorganism may be genstically modified, e.g., to exhibit fluorescence under
certain conditions. The microorganism may be sowrced from a laboratory collection or an
environmental sample. In some examples, the microorganism is sourced from a preserved
collection of reference microorganisms (e.g, ATCC®R, NCTC, NCIMB, WDCM, CECT,
NCPF, DM, NBRC, ACM, or IMVS). In other instances, the microorganism 1s isolated from
an envivonmental sample, e.g.. froro a human subject or from a surface in a manufacturing
facility. Other sources and other methods of collecting and isolating nucroorganisms are
known in the art and may be utilized.

3302} A stabilizing mixture comprising stabilizing agenis can be added to the known
quantity/concentration of microorganisms. The stabilizing agents can be inchuded to improve
the stability of the microorganisms through the coating/drving process and over time in storage,
In some embodiments, an additive may be mcluded to improve other properties of the device

and its use, e g., the transfer efficiency of the microorganisms from the device to a target. Any
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of the exemplary stabilizing agents provided herein may be included as an additive to modify
properties other than stability. Additional additives that can be included to modify propertigs
other than stability are also contemplated.

[G303] Non-hmiting examples of stabilizing agents that can be mcluded n any of the
devices and methods provided herem mclude: a sugar {e.g., a monosacchande, a disaccharide,
a reducing sugar, or a non-reducing sugar), a polvol, a polvmer {(e.g., an oligosaccharide, a
polvsacchande, a cellulose-derivative, or a synthetic polymer), an antioxidant, an amano acid,
a surfactant, and a buffer.

[(3304] Non-linmuting examples of sugars that can be included in any of the devices and
methods provided hersin include: glucose, fructose, xvlose, arabinose, sorbose, mannose,
rhamnose, galactose, trehalose, makose, lactose, sucrose, melibiose, malivlose, iso-maltulose,
and lactulose.

[(3305] Non-limiting exaraples of polymers that can be included in any of the devices and
methods provided herein include: raffinose, stachyose, meleritose, mannotriose, maltodextnin,
dexiran, starch, inuhin, ficoll, alginate, chitosan, methvlcellulose, hydroxvpropyl cellulose,
hydroxyethvl cellulose, hypromellose, xamthan gum, guar gum, pectin, carrageen,
galactomannan, gellan gum, cellilose acetate phthalate, carboxy-methyl-cellulose, a sait of
alginic acid {e.g., sodium alginaie}, hydroxyl propyl methyl cellulose, gum acacia, locust bean
gum, hydroxvethyl cellulose, hydroxypropyl methyicellulose, polvvinyl aleohol, polvvinyi
pyrrolidone, gelatin (e.g., hvdrolyzed gelatin and unhvdrolyzed gelatin}, and polveglycolic acid.
[G306] Non-hmiting examples of polvols that can be included i any of the devices and
methods provided herein inclode: sorbitol, arabiiol, xvlitol, mannitol, ervthritol, threitol, and
glvcerol.

[03407] Mon-hmting examples of antioxidants that can be included m any of the devices
and methods provided herein include: ascorbic acid, citric acid, acetic acid, a tocopherol,
propyl gallate, tertiary butylhyvdroquinone, butviated hydroxyvanisole, and butvlated
hydroxytoluene.

{3308} Non-limiting examples of amino acids that can be included in any of the devices
and methods provided herein include: glveine betaineg, sodium glutamate, cysieine, cvstine,

histidine, and methionine.
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[6309] Non-limiting examples of buffers that can be included in any of the devices and
methods provided herein include: a potassium phosphate {e.g., monopotassium phosphate}, a
sodium phosphate {e.g., monosodium phosphate and disodinmn phosphate}, sodium acetate,
sodium citrate, sodium succinate, histidine, umdazole, ammonium bicarbonate, a carbonate,
[ Trsthvdroxymethvhmethylaminolpropanesulfomce acid (TAPS), 2~{Bis(2-
hydroxvethylyamino)acetic acid (Bicine), TrsthvdroxymethvDanminomethane (Tris), 3-[N-
Trsthvdroxymethyvhoethylamino|-2-hyvdroxypropanesutfonic  acid  (Tricine),  3-[N-
Trsthvdroxymethyhimethylamino|-2-hydroxypropanesulfonic  acid  {TAPSO),  4-(2-
hydroxyethyl)-1-piperazinesthanesuifonic acid {(HEPES), 2-111,3-dihvdroxy-2-
{(hydroxymethyvlipropan-2-yi jamino]ethanssulfonic acid {TES), 3-{N-
morpholinojpropanasulfonic  acid (MOPS), Piperazine-N,N'-bis{2-ethanesulfonic  acid)
(PIPES), Dimethylarsenic actd (Cacodylate}, 2-(N-morpholino)ethanesulfonic acid (MES),
and N-cyvclohexyl-2-aminoethanesulforue acid (CHES).

(G316} Non-limtting examples of surfactants that can be included m any of the devices and
methods provided herein nclude: a polysorbate (e.g, polvsorbate 20, polvsorbate 40,
polysorbate 60, or polysorbate 80), a poloxamer (e.g, PLURONICS™) Triton X-100,
polvethylene glyveol, polvpropylene glveol, polvethyiene glvcol/polypropylene glvcol block
copolymers, polyethylene glycol alkyl ethers, polypropviens glveol alkyl ethers, and
polyethylene glycol/polypropviens glycol ether block copolymers.

[G311] Non-limiting examples of other stabilizing agents that can be included in any of the
devices and methods provided herein include: midk (e g, skimmed mulk), monosodium
glutamate, hgquid growth medium, and propylene glveol. Other stabilizing agents that can be
mocluded i any of the devices or methods provided herein are contemplated.

[6312] In some mstances, the stabilizing muxture may mchude a sugar. For example, the
stabilizing mixture may include a non-reducing sugar such as sucrose. In some instances, the
stabilizing mixture may include about 0.1% to about 15% of a stabilizing agent, for example,
a sugar or a polyol {e.g.. about 0.1% to about 10%, about $.1% to about 9%, about $.1% to
about 8%, about 0.1% to about 7%, about (0.1% to about 6%, about 0.1% to about 5%, about
(0. 1% to about 4%, about €. 1% to about 3%, about 0. 1% to about 2%, about §.1% to about 1%).
In some of these and in other instances, the stabilizing mixture may imclude an antioxidant. In

some instances, the stabilizing muxture may include about 0.01% 1o about 10% of an
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antioxidant (e.g., about 0.1% to about 10%, about 0.1% to abowut 9%, about . 1% to about 8%,

about 0.1% to about 7%, about .1% to about 6%, abowt 0.1% to about 5%, about 0.1% to
about 4%, about 0.1% to about 3%, about 0.19 to about 2%, about 0. 1% to about 1%, or about
0.1% 1o about (.5%). In some of these and in other mstances, the stabilizing mixture may
nclude ascorbic acid. Yo some of these and 1 other instances, the stabilizing mixture may
nclude a surfactant. In some instances, the stabilizing mixture may include about 0.001% fo
about 2% of a surfactant {e. g., about 0.001% to about 1.9%, about 0.001% to about 1.8%, about
(1.0019 to about 1.7%, about 0.001% to about 1.6%. about 0.001% to about 1.5%, about
(1.0019 1o about 1.4%, about 0.001% o about 1.3%. about 0.001% to about 1.2%, about
(0.001% to about 1.1%, about 0.001% to about 1.0%, about 0.001% to about 0.9%, about
(.001% to about ¢.8%, or about 0.001% to about 0.7%, about $.001% to about $.6%, about
.001% to about 0.5%, about 0.001% to about 0.4%, about 0.061% to about 0.3%, abowt
.001% to about 6.2%, about 0.001% to abowt 0.1%, or about 0.0019% to about 0.01%}. For
example, the stabillizing maxture may include a voutorac surfactant such as Triton X-100. In
some of these and in other instances, the stabilizing mixture may nclude an amivo acd. In
some of these and in other nstances, the stabilizing mixture may include a protein. In some
of these and in other instances, the stabilizing mixture may include a salt. In some of these
and in other instances, the stabilizing mixture may include a polymer. In some of these and in
other instances, the stabilizing nmuxture may inciude a buffer. For example, the stabilizing
mixture may include a phosphate buffer such as phosphate buffered saline. In some of these
and in other instances, the stabilizing mixture may include tristhydrosymethyhaminomethane
In some of these and in other instances, the stabilizing mixture may nclude 2-[4-(2,4,4-
frimethyipentan-2-vphenoxylethanol. In some of these and in other instances, the stabilizing
raxture may include a growih nutrient. In some of these and in other instances, the stabilizing
mixture may include a broth. In one embodiment, the stabtlizing mixture includes 8-12% of a
sugar {e.g., a non-reducing sugar, €.g., sucrosg), 3-7% of an antioxidant {e.g., ascorbic acid},
and 0.01-0.1% of a surfactant {e.g., Triton X-100). In a preferred embodiment, the stabilizing
mixture includes 10% of a sugar {e.g., a non-reducing sugar, e.g., sucrose), 6% of an
anttoxidant (e g, ascorbic acid), and 0.04% of a surfactant (e.g., Triton X-100). In ancther

embodiment, the stabilizing mixture includes between 12-15% of a sugar {e.g., anon-reducing
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sugar, e.g., sucrose}, 5-10% of an antioxidant {e.g, ascorbic acid), and optionally 0.01-0.1%
of a surfactant {e.g., Triton X-100}.

[6313] A suitable volome of the stabilizing mixture mixed with the known
quantity/concentration of microorgamisms {e.g., which may be referred to as the coating
solution or mixture) roay be disposed on the transfer region 14, For exarople, 1-10 nucroluters
of the coating solution may be disposed onto the transfer region 14, This may include pipetting
the coating solution onto the transfer region 14,

{3314} In some embodiments of any of the devices, apparatuses, and inoculating systems
provided herem, a volume of between 1 to 200 microliters of the coating solution mav be
applied onto the transfer region 14 In some embodimenis, 5 microliters or less {e.g., 4
microliters or less, 3 microlifers or less, 2 mucroliters or less, 1 microliters or less, 900
nanocliters or less, 300 nanocliters or less, 700 nanoliters or less, 600 nanoliters or less, 500
nanocliters or less, 400 nanoliters or fess, 300 nanoliters or less, 200 nanoliters or less, 100
nanoliters or less, 30 nanoliters or less, 25 nanolifers or less, 10 nanoliters or less, 1 nanoliter
or tess, 900 picoliters or less, 800 picoliters or less, 700 picoliters or less, 600 picoluters or less,
500 picoliters or less, 400 picoliters or less, 300 picoliters or less, 200 picoliters or less, 100
picoliters or less, 5C picoliters or less. 25 picoliters or tess, or 10 picoliters or less) of the
coating solwtion is applied onto the transfer region. In some instances, the volume of coating
solution may be applied to the transfer region in a single application or by nmultiple
applications.

[6315] In some instances, a spreading device may be used to spread the coating solution
along the transfer region 14, However, spreading is not required. The coating solution may
be allowed to air dry (e.g., dry at room temperature) for a suitable tiroe period such as 1-650
minutes. In some embodiments of any of the devices, apparatuses, and oculating svstems
provided herein, the coating solution may be allowed to air dry for 1-50 minutes, 1-45 minutes,
1-40 minutes, 1-35 nunutes, 1-30 minutes, 1-25 minutes, 1-20 nunutes, 1-15 mimues, 1-10
mimies, 1-5 minuies, or 1 minute or less. In some embodiments of any of the devices,
apparatuses, and inocilating svstems provided herein, the coating solution may be aliowed to
air dry at room temperature. In other embodiments, the coating solution may be allowed to air

dry at an elevated temperature (e.g., between 25°C to 40°C).
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6316} In some embodiments of anv of the devices, apparatuses, and inoculating systems
provided herein, the quantity of microorganisms coated onto the transfer region can be 1-100
CFU, 1-1,000 CFU, or greater than 1,000 CFU. In other embodiments of any of the devices
apparatuses, and moculating svstems provided herein, the quantity of viable microorganisms
coated onto the transfer region is not known and/or is not pre-determined. In other
embaodiments, the quantity of viable microorganisms coated ounto the transfer region comprises
at least one viable microorganism In soroe embodiments of any of the devices, apparatuses,
and moculating systems provided herein, no microorganisms are coated onto the transfer
region of the device or onto any other part of the device, and the device is used to spread
microorganisms that have otherwise been deposited onio a target.

[3317] in some examples after drying the inoculating system can comprise between about
(% to about 10% (2.g., between 0% to 5%, between 0% to 2.5%, or between 0% to 19) of
residuad waler content or residual moisture content by weight (e.g., w/w). In some examples,
the pre-deternuned guantity of nucroorganisios has a viabihity of 25% or more after 30 days
{e.g., 30% of more after 30 davs, 40% of more afier 30 days, 50% of more after 30 days, 60%
of more after 30 days, 70% of more after 30 days, 80% of more after 30 days, 90% of more
after 30 davs, or 100% of more afier 30 days).

[6318] In some embodiments of any of the devices, apparatuses, and inoculating systems
provided herein, the transfer region and/or the projection{s) along the transfer region is convex
and is curved or rounded outward like the exterior of a sphere or circle.

{03191 The transfer of microorganisms {0 a target from any of the devices, apparatuses,
and/or inoculating systems provided herein can be described in part by mucrobial transfer
effictency or efficacy. It can be appreciated that some microorganisms may be lost while
coating onto the transter region and/or during dryving. For the purposes of this disclosure, the
transfer efficiency or efficacy may be undersiood fo be the percentage of viable
mcroorganisms disposed on the transfer region that are transferred to the target during an
mocwlation. In other words, the transfer efficiency or efficacy is the percentage of dried viable
mcroorganisms that are successfuliv transferred from the transfer region to the target during
an inoculation. In some embodiments, the microbial transfer efficiency may be about 50% or

more, or aboud 55% or more, or aboud 6055 or more, or about 65% or more, or abouwt 70% or
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more, or about 75% or more, or about 80% or more, or about 85% or more, or about 90% or
more, or about 95% or more, or about 99% or more, or abowt or nearly 100%.

63243 Examples

{6321} The disclosure may be further clarified by reference to the following Examples,
some of which are prophetic in nature, and serve to exemphity some emboduments, and not to
fiut the disclosure 1o any way,

[6322] Example | — Device for direci-transfer of bactenial cells o agar media,

{03231 Staphviococcus aureus {ATCC® 63387M) was grown in nutrient broth for 48 hours
at 35°C. The culture was then diluted 5. 0E-4 mto the coating solution. The coating solution
contained synthetic broth (HiMedia M334-500G), sucrose {1% w/v, Aldon Corporation
IS28231), and Triton X-100 (0.04% v/v, Electron Microscopy Sciences 22140} in DI water.
The coating solution was prepared by first adding synthetic broth powder to DY water (16.9g/L}
followed by steam sterilization of the media. Sucrose was then added to the synthetic broth
and dissolved to vield 1% w/v. Then Triton X-100 was added to the solution to vield 9.04%
Triton X-100. This solution was then filier siertlized and the S gurens cells were diluted 1uto
it in order fo target <100 CFU/10 uL volume.

[G324] The devices were prepared by cutting circles {(1.27 diameter) of polyester film
(PET) with adhesive backing {(McMaster-Carr 8689K4d4), pealing the release liner from the
back of the PET fiim and adhering the film 1o a polvpropylene 30 mL conical tube cap (1.257
diametier, .57 tall). The assembled devices were then steam sterifized at 121°C for 20 muimutes.
[6325] The prepared coating solotion was then dispensed (10uL) onto the surface of the
sterilized device and spread over the surface of the PET film with a stenile mucrobiology
spreading rod. The coated devices were then dred at 36°C for approximately 20 nunuies or
until the water in the coating solution was substantially evaporated. The devices may then be
placed into a moisture barrier package such as an alumunum mylar pouch that also contains a
desiccant and oxygen scavenger.

3326 The assembled devices may then be removed from the packaging material. The
devices {n = 3) were then directly contacted to the surface of {rypticase sov agar (TSA) media
in a petri dish so that the coated surface of the device was n contact with the surface of the
agar media. The device was contacted to the TS A surface for approximately 5 seconds to allow

the 8. aureus cells to transfer from the surface of the device to the surface of the agar. The
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devices were then disposed and the inoculated TSA pein dish was placed into a 35°C incubator
for approximately 18 hours. The colony counts are shown in Table 1.

Table 1. Colony Forming Units (CFUs) after direct transfer from device.

Device # CFU Number
1 77
2 69
3 66

8327} Example 2 — Device for direci-transfer of arraved patiern of bacterial cells to agar

media

[3328] Staphviococcus aureus {ATCC® 6538™) can be grown in nutrient broth for 48
hours at 35°C. The culture can be dituted 1 0E-~4 into the coating solution. The coating solution
may contain ascorbic acid (1% w/v), sucrose (2% w/v. Aldon Corporation IS28231), Ix
phosphate buffered saline (PBES) in DI water. This solution can be stenilized and the 5. aureus
celis can be dihuted into 1t in order {o target between 1 and 20 cells per 100 nL volume.

6329 The device can be thermoforming out of polypropylene plastic {40 mul, or I mm
thick} ito a device with dimensions 2.57 diameter x 17 tall. The device can be sterilized by a
number of know sterilization modahities.

3330 The sterde device can then be coated with the prepared coating solution by
dispensing 100 nl droplets onio the surface of the device 1n an array pattern (7x7 pattern for
total of 49 drops) using an automated precision dispensing machine. The coated device is then
allowed to air drv at room temperature until the Ho0 m the coating solution is substantially
evaporated. The devices may then be placed into a moisture barrier package such as an
alumimun myvlar pouch or similar that also containg a desiccant and oxygen scavenger of a
modified atmosphere.

3331} The assembled device may be stored at 4°C, then removed {rom the packaging
matertal at the point of use. The device can be directly contacted to the surface of trypticase
sov agar {TSA) roedia in a petnt dish 50 that the coated surface of the device 1s in contact with
the surface of the agar media. The devices can be disposed and the moculated TSA petri dish
can be placed into a 35+/-2°C incubator for approximately 18-24 hours. The CFUs can then be

courtted and are shown in Table 2.
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Table 2. {FUs on TSA foliowing contact with instant inoculator device with arrayed coating

pattern {n=3).

Device # CFUs

j 49
2 54
3 49

Example 3 — Device for direci-transfer of bactenial cells o asar media

(3321 Bacillus subtilis (ATCC® 6633™) was grown on trypticase soy agar {TSA) for 72
howrs at 35°C. The spores were then harvestied and purified. The coating solution was prepared
by first adding syothetic broth powder to DI water (16.9 g/L) followed by steam sterilization
of the media. Sucrose was then added to the synthetic broth and dissolved to yvield 1% w/v.
Then Triton X-100 was added to the solution to vield 0.04% Triton X-100. Finally, ascorbic
acid was added to the solution to vield 0.1% w/v. This solution was then filier sterilized and
the B. subtilis spores were diluted into it in order to target <100 CFU/100 pL volume.

[6333] The devices were injection molded out of polypropylene. Fach device included 40
five mm diameter projections on the transfer region. The transfer region was about 2.25 inches
1o diaroeter and the handle region was about 1inch tall. The devices were steam sterilized prior
o coating.

{3334} The prepared coating solution was then dispensed (2.5 ul/projection) onto the
surface of the sterilized device. The coated devices were then dried at room temperature for
approximately 20 minules or until the water in the coating solution was substantially
evaporated. Sterile polypropylene caps were then placed over the transfer region of the coated
devices. The devices {4 per pouch) were then placed into an aluminum mylar pouch that
contained a desiccant and an oxvgen scavenger. The pouch was then sealed with 4 heat sealer.
[(3335] The sealed pouches were held at room temperature for approximately 1 howr in
order to let the devices equilibrate to the package atmosphere. The pouch was then opened and
a portion of the devices (n = 2) were then removed {rom the packaging material. These devices
were considered the ‘time rzero’ pull point and were directly contacted to the surface of

trypiicase sov agar {TSA) media in a petri dish so that the coated surface of the device was in
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coniact with the surface of the agar media. The device was contacted {o the TSA swrface for
approximately 10 seconds, with a spreading motion, to allow B. subiilis to transfer from the
surface of the device to the surface of the agar. The devices were then disposed and the
mnocolated TSA petrt dish was placed inlo a 35°C mcubator for approximately 18 hours. The
colony counts are shown in Table 3. The remaining devices in the pouch were omediately
sealed and the package was placed at 35°C for an acceleraled aging studv. Afler 2 days of
storage at 35°C (representative of 4-6 months at 4°C) were removed from the package and
directly contacted fo the agar and incubated as was described for the time zero pull point. The

CFU results are shown in Table 3.

Table 3. CFUs after direct transfer from device.

Device # T=0 Pull Pull | (followmg storage at 35°C for 2 days)
i 31 91
2 g1 94

[3336] Exarople 4 - Device for direct-transter_of bactenal cells 1o a sample collection

sponge.
[G337] Juantitative positive control devices for environmental monitoring sampling
sponges and procedures were prepared i the following way: Escherichio coli (ATCC®
8739} was grown in svinthetic broth for approximately 24 hours at 35°C. £ coli cells were
diluted into a sterile coating sohution containing sucrose {0.4% w/v), ascorbic acid {0.5%),
casaming acids (0.6%), and triton X100 {0.04%; to vield approximately 5.0x10° CFU/device.
[0338] Devices for direct-transfer of bacterial cells 1o a sample collection sponge were
mjection molded owt of polypropylene. Each device mncluded forty, five mm diameter
projections on the transfer region. The transter region was about 2.25 mches in diameter and
the handle region was about 1 inch tall The devices and caps for the device were steam
sterilized prior to coating.

(33391 The coating solution contaiming the /o cofi cells was then dispensed (2.5
ul/projection, tolal coating volume of 100 ul) onto the surface of the stenilized device. The
coated devices were then vacuurn dried for approximately 20 with a final pressure of

approximately 300 mTorr. Sterile polvpropylene caps were then placed over the transfer region
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of the coated devices. The devices were then placed into an aluminum myviar pouch that
coniained a desiccant and an oxygen scavenger. The pouch was then sealed with a heat sealer
and stored at 2-8°C.

[G344] On the day of testing, the pouches were removed from 2-8°C storage and placed at
ambient conditions for 15 manutes. The coated devices were then rernoved from the pouches.
The target in this study was World Bioproducts sponges (SAM-EZ-10NB-PUR) and 3M
sponges (HS1ONB). Both of these sponges come pre-wetied with neutralizing buffer from the
respective mamufacturer, and were directly contacied, i accordance with their IFU’s, with the
coated transfer region of the prepared positive control devices. The sponges were then placed
into the plastic bags thev came in and the newiralizing buffer was squeezed out of the sponges
to recover the microbes. The recovery solution was then sampled and plated onto TSA. The
TS A plates were incubated at 35°C for 24 hours. The CFU resulis recovered from the sponges
are shown in Table 4, the total volume of ligquad recovered from each sponge was used {o
calculate the CFU/device. In addition, a control set of devices were sampled ditected by
submerging the transfer region 1o 10l of phosphate buffered saline i a sterde petrt dish. A
sampile of this recovery buffer was then plated on TS A to determine the number of viable cells
per device. Average viable CFU for the control devices was determined to be 4.9x1¢°
CFU/device. This number was used to determing the percentage recovery for each sponge type.

Table 4. {FUs after dirvect transfer from device.

CFU/deavice % Recovery

WB 3V WE 3 M

1.37E+03| 2.42E+03 24%) 49%|
1.03E+03} 1.78E+03 21% 36%
2.05E+03} 1.33E+03 42% 27%|
1.28E+03] 1.04E+03 26% 219%
1.30E+03} 1.78E+03 27% 36%
Average 1.37E+03} 1.67E+03 28%, 34%

O i B e

{3341} Example 5 - Device for divect-transfer of bactenial cells 1o a liquid target,

{03421 Staphvlococcus aureus (ATCCR 6338™) can be grown in murient broth for 44
hours at 35°C. The culture can be diluited into the coating solution. The coating solution may

contain synthetic broth (HiMedia M334-500G), sucrose (1% wiv, Aldon Corporation
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[528231), and Triton X-100 {0.04% v/v, Electron Microscopy Sciences 22140} in DI water,
This solution may be filter stertlized and the S0 aureus cells can be diluted into the coating
solution in order to target <100 CFU/S L volume.

[6343] Device for direct-transfer of bactenal cells to a liquad target were prepared by
cutting § inch sections of polypropyvlene rod (1/4” outside diameter) and placing a 1.57 section
of silicone tubing at one end of the rod to create a handle region. Hollow polypropviene tubing

=159
I
i

{(1/4” mside diameter) was then cut to approximately 77 to be used as the cap or sleeve that
protects the coated end of the rod. The assembled devices can then be stear sterilized at 121°C
for 20 manutes.

[(3344] The prepared coating solution can then be dispensed (SuL) onto the end of the rod
opposite to the handle region. The coated devices can then be vacuum dried for approximately
20 munutes with a final pressure of approximately 500 wmTorr. The devices can then be capped
using a hollow tube to protect the coated transfer region. The assernbled device may then be
placed into a moisture barrier package such as an aluroinuro ravlar pouch that also contams a
desiccant and oxvgen scavenger and stored at 2-8°C until use.

[0345] The assembled devices may then be removed from the packaging material at the
time of use. The devices can then be used to directly inoculate 10 mb of trvpticase sov broth
{(TSB) by contacting the coated transfer region of the rod with the TSB and shaking the rod
briefly to allow the viable cells to fransfer to the broth. The devices can then be disposed into
bigharardous waste stream and the inoculated TSE can be incubated at 35°C for approximately
24 hours. The presence of turbidity in the TSB tubes can indicate that the TSB to be qualified
can support low levels of microbial inoculums (<100 CFU). A negative control can be run as
well to ensure that the TSB was not contanunated prior o inoculation. The expected results
are shown in Table 5.

Table 3. Presence or absence of turbidity (+/-} in inoculated TSB tubes.

Device # Turbidity {4+/-)
1 +
2 +
3 +

Negative

Zontrol

4



WO 2022/020249 PCT/US2021/042213

6346 1t should be understoed that this disclosure is, in many respects, only ilustraiive.
Changes may be made in details, particularly in matters of shape, size, and arrangement of
steps withowt exceeding the scope of the disclosure. This may include, 1o the extent that itis
appropriaie, the use of any of the features of one example embodiment being used in other
embodiments.  The invention's scope is, of course, defined in the language n which the

appended claims are expressed.
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Claims

What 13 claimed is:

1. An inoculating sysiem, comprising:

an inoculating member having a transfer region and a handle region;

a pre-deternuned guantity of viable roicroorgamsms disposed on the transfer
region; and

wherein the oculating merober is configured to transfer the pre-determuned
guantity of viable nucroorganisms to a target during an inoculation operation without
having to rehydrate the pre-deternmined guantity of viable microorganisms prior to the

moculating operation.

2. The moculating system of claim 1, further comprnising a cap removably

disposed over the transfer region.

3 The moculating svstem of any one of claims 1-2, wherein the transfer

region includes a rounded peripheral surface,

4. The moculating system of any one of claims 1-3, wherein the pre-
determined quantity of microorganism includes 1 to 1000 colony forming units of viable

HHCTOOrQATHS IS,
5. The moculating system of any one of claims 1-4, wherein the transfer
region 1s configured fo transfer 30% or more of the pre-determuned quantity of viable

microorganisms to the target,

6. The inoculating system of any one of claims 1-5, wherein the target has a

water content of 5% or more.

7. The moculating svstem of any one of claimas 1-6, wherein the target

mcludes agar media.
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g. The inoculating system of any one of claims 1-6, wherein the target

mncludes a liquid.

9. The moculating system of any one of claims 1-8, wherein the target

mncludes a microbial collection device.

10. The inoculating system of any one of claims 1-9, wherein a plurality of

projections are disposed along the transfer region.

11.  The inoculating svstem of claim 10, wherein the pre-determined quantity

of viable microorganisms are disposed on one or more of the projections.

12, The moculating svstem of claim 11, wherein one or more of the

projections include a convex surface.

13, The mnoculating system of claim 12, wherein the transfer region includes 2

to 100 projections that each have a diameter of 1 mim to 5 mm.

14. An moculating system, comprising:

an inoculating member having a transfer region and a handle region;

a pre-determined guantity of viable microorgamsms disposed on the transfer
region, and

wherein the oculating merober is configured to transfer the pre-determuned
guantily of viable nucroorganisms to a target during an noculation operation without

having to conduct a spreading operation.

15. The inoculating svstem of claim 14, wherein the transfer region has a

surface area of 200 mm® or greater.

16. An noculating svstem, comprising:

an moculating member having a transter region and a handle region;
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wherein a plurality of projections are disposed along the transfer region;

a pre~-determined guantity of viable microorgamisms disposed on one or more of
the projections; and

whergin the inoculating member is configured {o transfer the pre-determined

uantity of vigble mucroorganisms o a {arget during an moculation operation.
) P o

17, Thenoculating sysiem of claim 16, wherein one or more of the

projections have a convex surface.

18. The inoculating svstem of claim 17, wherein the transfer region includes 2

to 100 projections that each have a diameter of 1 mm or more.

19, A method for inoculating a target, the method comprising:

removing an inoculating device from a sealed package, the inoculating device
imcluding a handle region, a transfer region, a pre-determined quantity of vigble
microorganisms disposed along the transfer region, and a cap disposed over the
moculating device;

removing the cap from the transfer region;

contacting the transfer region with a target without having o rehvdrate the pre-
determined quantity of viable microorganisms prior to the moculating operation;

maintaining contact for a contact fime wherein one or more viable

microorganismas are transferred from the transfer region to the target; and

removing the transfer region {rom contact with the target.

20, The method of claim 19, wherein the contact time is less than 15 seconds.

2% The method of any one of claims 19-20, wherein the target includes agar
media.

22, The wethod of any one of claims 19-20, wherein the target includes a
hquid.
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23. The method of any one of claims 19-22, wherein the pre-determined

guantity of microorgansms is between 1 to 1,000 colonv forming units.

24. The method of any one of claims 19-23, wherein the microbial transfer

efficacy 1s greater than 30%.

25, The method of any one of claims 19-24, wherern the method further
comprises incubating the target for an incubation time and observing an mndication of

growth.

26, The method of claim 25, wherein observing an indication of growth

imcludes enumeration of colony forming units.

27 The method of any one of claims 25-26, wherein afier the mcubation time

at least one colony forming unit 18 distinct and countable.

28, The method of any one of claims 25-27, wherein the target is a culture
medium and contacting the device o the culture medium inchudes spreading the transfer

region along the culture medium.

29, The method of any one of claims 25-28, wherein (i} the method does not
mchude a spreading operation, (i1} one or more viable microorganisms are fransferred
from the transfer region to the target during the contact timne, and (111) alter the mncubation

time at least one colony fornung uoti is distinet and countable.

30, The method of anv one of claims 19-29, wherein the target is a microbial
coliection device and the method finther comprises extracting one or more viable
microorganisms from the microbial collection device, transferring the extracted viable
microorganisms to a culture medium, incobating the culture medium for an incubation

time, and observing an ndication of growth.
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