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[0188] The inlet hole of the microfluidic cartridge, or other
microchannel device, is dimensioned in such a way that the
droplet of 75 nl can be accurately propelled to the bottom of
the inlet hole using, for example, compressed air, or in a
manner similar to an inkjet printing method. The microfluidic
cartridge is maintained at a temperature above the melting
point of the wax thereby permitting the wax to stay ina molten
state immediately after it is dispensed. After the drop falls to
the bottom of the inlet hole 1901, the molten wax is drawn
into the narrow channel by capillary action, as shown in the
sequence of views in FIG. 25B. A shoulder between the inlet
hole 1901 and the loading channel can facilitate motion of the
TRS. The volume of the narrow section can be designed to be
approximately equal to a maximum typical amount that is
dispensed into the inlet hole. The narrow section can also be
designed so that even though the wax dispensed may vary
considerably between a minimum and a maximum shot size,
the wax always fills up to, and stops at, the microchannel
junction 1907 because the T-junction provides a higher cross
section than that of the narrow section and thus reduces the
capillary forces.

PCR Reagent Mixtures

[0189] In various embodiments, the sample for introduc-
tion into a lane of the microfluidic cartridge can include a
PCR reagent mixture comprising a polymerase enzyme and a
plurality of nucleotides.

[0190] In various embodiments, preparation of a PCR-
ready sample for use with an apparatus and cartridge as
described herein can include contacting a neutralized poly-
nucleotide sample with a PCR reagent mixture comprising a
polymerase enzyme and a plurality of nucleotides (in some
embodiments, the PCR reagent mixture can further include a
positive control plasmid and a fluorogenic hybridization
probe selective for at least a portion of the plasmid).

[0191] The PCR-ready sample can be prepared, for
example, using the following steps: (1) collect sample in
sample collection buffer, (2) transfer entire sample to lysis
tube, mix, heat, and incubate for seven minutes, (3) place on
magnetic rack, allow beads to separate, aspirate supernatant,
(4) add 100 pl of Buffer 1, mix, place on magnetic rack, allow
beads to separate, aspirate supernatant, (5) add 10 pl of Buffer
2, mix, place in high temperature heat block for 3 minutes,
place on magnetic rack, allow beads to separate, transfer 5 ul
supernatant, and (6) Add 5 pl of Buffer 3, transfer 1 to 10 ul of
supernatant for PCR amplification and detection.

[0192] The PCR reagent mixture can be in the form of one
or more lyophilized pellets and the steps by which the PCR-
ready sample is prepared can involve reconstituting the PCR
pellet by contacting it with liquid to create a PCR reagent
mixture solution. In yet another embodiment, each of the
PCR lanes may have dried down or lyophilized ASR reagents
preloaded such that the user only needs to input prepared
polynucleotide sample into the PCR. In another embodiment,
the PCR lanes may have only the application-specific probes
and primers pre-measured and pre-loaded, and the user inputs
a sample mixed with the PCR reagents.

[0193] Invarious embodiments, the PCR-ready sample can
include at least one probe that can be selective for a poly-
nucleotide sequence, wherein the steps by which the PCR-
ready sample is prepared involve contacting the neutralized
polynucleotide sample or a PCR amplicon thereof with the
probe. The probe can be a fluorogenic hybridization probe.
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The fluorogenic hybridization probe can include a polynucle-
otide sequence coupled to a fluorescent reporter dye and a
fluorescence quencher dye.

[0194] Invarious embodiments, the PCR-ready sample fur-
ther includes a sample buffer.

[0195] In various embodiments, the PCR-ready sample
includes at least one probe that is selective for a polynucle-
otide sequence, e.g., the polynucleotide sequence that is char-
acteristic of a pathogen selected from the group consisting of
gram positive bacteria, gram negative bacteria, yeast, fungi,
protozoa, and viruses.

[0196] In various embodiments, the PCR reagent mixture
can further include a polymerase enzyme, a positive control
plasmid and a fluorogenic hybridization probe selective for at
least a portion of the plasmid.

[0197] In various embodiments, the probe can be selective
for a polynucleotide sequence that is characteristic of an
organism, for example any organism that employs deoxyri-
bonucleic acid or ribonucleic acid polynucleotides. Thus, the
probe can be selective for any organism. Suitable organisms
include mammals (including humans), birds, reptiles,
amphibians, fish, domesticated animals, wild animals, extinct
organisms, bacteria, fungi, viruses, plants, and the like. The
probe can also be selective for components of organisms that
employ their own polynucleotides, for example mitochon-
dria. In some embodiments, the probe is selective for micro-
organisms, for example, organisms used in food production
(for example, yeasts employed in fermented products, molds
or bacteria employed in cheeses, and the like) or pathogens
(e.g., of humans, domesticated or wild mammals, domesti-
cated or wild birds, and the like). In some embodiments, the
probe is selective for organisms selected from the group con-
sisting of gram positive bacteria, gram negative bacteria,
yeast, fungi, protozoa, and viruses.

[0198] In various embodiments, the probe can be selective
for a polynucleotide sequence that is characteristic of an
organism selected from the group consisting of Staphylococ-
cus spp., e.g., S. epidermidis, S. aureus, Methicillin-resistant
Staphylococcus aureus (MRSA), Vancomycin-resistant Sta-
phylococcus; Streptococcus(e.g., ., p or y-hemolytic, Group
A, B, C, D or G) such as S. pyogenes, S. agalactiae; E.
faecalis, E. durans, and E. faecium (formerly S. faecalis, S.
durans, S. faecium); nonenterococcal group D streptococci,
e.g., S. bovis and S. equines; Streptococci viridans, e.g., S.
mutans, S. sanguis, S. salivarius, S. mitior, A. milleri, S.
constellatus, S. intermedius, and S. anginosus; S. iniae; S.
preumoniae; Neisseria, e.g., N. meningitides, N. gonor-
rhoeae, saprophytic Neisseria sp; Erysipelothrix,e.g., E. rhu-
siopathiae; Listeria spp., e.g., L. monocytogenes, rarely L.
ivanovii and L. seeligeri; Bacillus, e.g., B. anthracis, B.
cereus, B. subtilis, B. subtilus niger, B. thuringiensis; Nocar-
dia asteroids; Legionella, e.g., L. pneumonophilia, Pneu-
mocystis, e.g., P. carinii; Enterobacteriaceae such as Salmo-
nella, Shigella, Escherichia (e.g., E. coli, E. coliO157:H7);
Klebsiella, Enterobacter, Serratia, Proteus, Morganella,
Providencia, Yersinia, and the like, e.g., Salmonella, e.g., S.
typhi S. paratyphi A, B (S. schottmuelleri),and C(S. hirschfel-
dii), S. dublin S. choleraesuis, S. enteritidis, S. typhimurium,
S. heidelberg, S. newport, S. infantis, S. agona, S. montevideo,
and S. saint-paul; Shigella e.g., subgroups: A, B, C, and D,
such as S. flexneri, S. sonnei, S. boydii, S. dysenteriae; Pro-
teus (P. mirabilis, P. vulgaris, and P. myxofaciens), Mor-
ganella (M. morganii); Providencia (P. rettgeri, P. alcalifa-
ciens, and P stuartii); Yersinia, e.g., Y pestis, Y.



