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CLAIMS:
1.

comprising:

2.

An instrument for processing a biological sample, the instrument

a tape path;ecennected-to-thechassis;-along which a tape with a matrix of
wells can be autematieally advanced through the instrument;
a dispensing assembly; for aspirating the biological sample and a reagent

and cenneeted-to-the—chassis;-for dispensing the biological sample

and a reagent into the matrix of wells of the tape to form a
biological sample and reagent mixture;

a sealing assembly;—econnected—te—the—echassis; for sealing the biological
sample and reagent mixture in the tape; and

an amplification and detection assembly;—eenneected—to—the—ehassis; for
detecting a signal from the biological sample and reagent mixture

in the matrix of wells in the tape-, wherein the amplification and

detection system includes a thermal unit positioned on the tape path

that is configured and arranged to control the temperature of the

biological sample and reagent mixture in the matrix of wells of the

tape; and

a pressure chamber mounted on the thermal unit on the tape path to

pressurize an area over the tape.

The instrument of claim 1, wherein-the—instrumentis-posttioned-en—a—eart

assembly further comprising an analytics system to analyze data that is collected from the

biological sample and reagent mixture.

3

The instrument of-elaimtand-further comprising:
| k. i he_chassis_wit Bof . |

any preceding claim. wherein the instrument is capable of both isothermal

amplification and polymerize chain reaction.
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4, The instrument of

biological sample—er—thereagentinto—thetape—in—thetapepath: any preceding claim,
wherein the thermal unit includes a heat pump.
5. The instrument of elaimt-and-furthercomprising:

ool - i to-the chassis. thats q | :

any preceding elaim, further comprising tape which includes a first matrix of

wells and a second matrix of wells offset from the first matrix of wells.

6. The instrument of elaim—5;-wherein-the-dispensing-assembly-can-aspirate

any preceding claim,

wherein further comprising a tape which has a first matrix of wells and a second matrix of

wells offset from and interlaced with the first matrix of wells.

7. The instrument of elaim—t—and-wherein-the-dispensing-assembly—further
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any preceding claim, wherein the tape path includes at least a portion which

extends through the instrument and defines a path along which the tape with the plurality

of wells can be automatically advanced or retracted.

8. The instrument of elaimF-and-further comprising:
lodi . i he-alaBdE: b the 6 ey
sample dispenser;and
y N | — b the ti -
reazentdispenses

any preceding claim, wherein the tape path which extends through substantially

the entire length of the instrument and defines a path along which the tape with the

plurality of wells can be automatically advanced or retracted.

% The instrument of elaimt-whereinthe-tapepath-furthercomprises:

any preceding claim, further comprising a plate rack coupled to the chassis.

10. The instrument of elatm1;-whereinthe-tape-path-further comprises:

any preceding claim, further comprising a plate rack coupled to the chassis, with a

nest that is configured to receive a plate containing the biological sample or the reagent.

1. The instrument of elatm—10;~wherein-the-tape-cutter-can-sigulate-thetape
so-that-a-single-array-of tape-with-a-matrix-of wells-can-move-through-the-nstrument: any
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preceding claim., [urther comprising a plate shuttle, coupled to the chassis, with a nest that

1s configured to receive the plate from the arm of the plate stacker.

12. The instrument of elaimt—andfurthercomprising:
a-tape-rewind-—pesitioned—adjacent-to-a-second-end-of-the-tape—path—to

any preceding claim, further comprising at least one dispensing assembly wash,

coupled to the chassis, to wash porlions of the dispensing assembly.

13 The instrument of elain—l—wherein—the—amplification—and—detection

any preceding claim, further comprising a drive mechanism to automatically

advance the tape along the tape path.

14, The instrument of elatm—tandforthercomprising:
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e | . g he_biolosieal

any preceding claim, wherein the tape path further comprises a tape infeed

positioned adjacent a first end of the tape path to feed the tape mnto the instrument, and a

tape cutter positioned near the first end of the tape path to cut the tape.

15. The instrument of elaim—t—wherein—the—nstrument—is—eapable—of-beth
isothermal-amplification-and-pelymerize-chain-reaetion- any preceding claim, wherein the

pressure chamber is heated.

n
ol

n amanlificatian and Adotastinn  ctatinn nacitinnoad alana tha wath and
bl

: . | : g
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e biolosical simple andreapent mpvireanda-deteetiorto
detecta-signal from the biological smple-andreasent-mixture:
———The-strumentobelaimoand-further comprising:
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20— The-mstrment-of—cliim—Y9—wherem-the-plurality o amphihication —und
| . . ] oned ) " =

2 The-mstriment-of -elaim— 9 —wheretn—the phirahity—el—amplitication—and
i . . ] oned _. " her

22— The-instrimment-of—ehimm—I8—wherem a—drive—mechanism is positioned

along-the-path-to-advanee-the-tape-along-the path:
Y The i ¢ claim 22 wherein the dri hanismineld bel
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rerpenmb e t-the-phsahbeotwelsm-the-tpe-
29— Themnstrmment-otchim2 v wherein-the-plate-in-the plate rack—can-contain

s Fhe—nstrument ot elmm-—28—wheretn—the—tist—plurality—of —tips—ot-the

deckoor the tape:

33— The-instrument-of claim- 28 —wherein—the-second-phratity-of tips-of-the
af-nspatefromthe-phie-ontheplate-shuttlethe-plate-on-the-plate

deel-or-the-tape:

atm—28—wherein- the-second-pluratity—oftps—ot-the
spenstig-assembhy-can-dispense-into-the-plate-on-the-plate-shuttle -the-plate-on-the-plate
cheehe e
35— Fhe-mnstrument-of-claim 28 wherein-the-instrum
suppert-edch-compeonent-the-tnstrment:
3o An—instrent—for—proeesst

atana vwith o nlbealitv af walle wwharatn tha tama hoo o Feat rmaateiy AF aalla
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39— A-method-of unalyzing a- biological-sample—and—reagent—xtire—h—an

ol advanci . . . -
: » ;

nntnnmantionllyr advinneing thao foma to o nanf\ﬁd nacitioan A tho tana math in

t—pvmtmwn—nxvmp

he i o the de hani i oned alone
paths

Aicmancing o lhanlaaisnl camanla snta tho mmatrmiv oaf vralle 1 tha tana vnth o

tana nath wharain o hinlagical camnls and vroncant mivtira 1o
WITOTCITT O Oron
k

formed:

canling a canl Avrar tha snateiy ~F salle 10 tha tana vt o tana coanlor vishan
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43 The method of elanm 39 and-Furthereompristie:

46— The method of claim 39 and further comprising:
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Fitine the second posttion—and the fourth-pestton—from-afiest-level 1o a

oo | : L callv ad
with-a-matepe-obwells-to-the-hirstposttion-ofthe-tape-pathi-and

ato ~nf rallave hao a firat rr\]] n 1{1r\nor‘ r\? A firct cide Af tha tnina and a coannn A vallar

f— ST SHae -6 mtaptoht—a-SCEont—Tontr

49 —wherein—the—first-set-of—roters—is

82



10

15

20

25

re‘t*‘li eted 13 e Siti e ‘q .
S thetapepath-assembly—ofelaim—S53—v H&emna—%he—e*temh&e—pm HOR-18

50 Tho tana nath nccamhlyy Af alatva AQ and Favtlh e st oy,
s T TP pPatl aooS Uy UT STATT 1o, aia rartoor COUTnprisitg.

FRPESHIE - SeRsor—for

deteetinga-posttion-at-which-to-eut-the-tape-
bliade and a-towerblade:
62— Tthe-tape-path-assembly—et-elaim—6—wherein—the tower-blade—is—driven

63— Thetap
64—————Fhe-tape-path-assembly-of-elaim-63wheretn-aspring—toaded-tape-holderis
eonfizured-to-hold-thetape-against-the-upper-fixed-blade-while-the-tape-is-cut:

‘ﬁ—Fhe—Hﬁeﬂ}t&?H%ﬁlﬂﬂf—ﬂﬁ—%m—M—M%&ﬁmemHMdM—ﬂw
spring-toaded-peholderare-conlivured
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o £ leve at the f Lot e
a4 pairof second pulleys at the back end-otf-thetape-path-and

tpatof-dive-heltssetn-paratlelat-about-a-width of the tape, wherein

kN Tha tana math accomhly Af ~latmn 74 vharain the Lift tmachaniconm 1o drivyon
ToT i ap e paul GootHIoTy O Sraii 7 wire S STt TeSaniot

T 1o OrIrverl
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nacitinnad An tha tnna nath that
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83— TFhe-instrnment-of-elaim-82—wherein-the-plurality-ofeavities—n—the-frst
4 The mstrumentof elim-S-and-Hurther comprising:

O Tha nnnaratinge nf olalm QQ wharatin f_}%o cannnd lavor ic a nannar lavar
T Incappadratao Or CIammir OO0, ywIICTOHIT T 0
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O, Theupparatus-of-elatm-SSwherem-apyrolviic graphite sheets positioned

V5 —————The-apparatus-ofclaim-88 -wherein-a-pyrohtie-graphite-sheet4s-positioned

—————————a-Statenary-frame-connected-to-the-tape-path:

n mavahla frama cnnnantad 4 tha ctatinnney Fenman vrdth o bileagn i amd
S TOOT TUTIT

——————————ah-tehttor-connected-to-the-stationaryframe-and-the-movable frame:
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snctriimant  fose

ST T TCTIT T

St'riﬂg 9 hinlagicnl
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Hstrament—to—indicate—whenthe plate—rack—t5-—positioned—h—the

hAstrument:
HooThenstrumentofelamm-Hdwherem-the-arm ot the plate stacker further
. N : = ool ol thelate.
0. he i  elaj ) wherein i o further ineludes:

tha nlneality, oaf cnrnaer cnmnarto 1o nacitinnad 11 Ana ocnrmnaor af tha
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d—rat—attached-to-the-support-and-extending -in-the -horizontal-direction
through-the instrument:

a driving-mechanism attached to-the support:

tre—nest—has o plurabiby ol corner—supporis—that—re—eapable—af
o thats ble of sicki | o of C the nlurali :

shutewherein-the spatula-has-asupportmemberthatis-capable-of
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20— TFhe-instrnment-of-elatm—1 27 wheretn-the-nestin-the-plate-shuttlefurther
plurahity-of-cornersupperts-is-positioned-in-one corner of the nest
and-attached-to-theframe:

aslet-on-oneside-of theframe-

B A-methodHormoving-a-plate-tn-an-instrument - the-method-eomprising:

Liftinag tha nlata ~FfFf ~AFf tha nact ~f tha nlatoe chuttla vicing tha cnatula
TS UHC PIates U —OT v IIvoT U T pPrott oo tavy uoiilg  vhv opatora

122 A _tono canling nccamhlyg nr\r\f\r\r‘.oinn-
T I r 3

a-spootholderforholdingasealweb:
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3 ﬁeel 1a]ate loeated-downstream-ofthe 5‘1388] he]der;
a—backer take-up mechanism-located-downstream—of-—the—peel-plate—for

ape-seating-assembly-of-claim133wherein-the surface-is-a-tape-with

35— Thetape—sealing—assembly—of—<laim—133—wherein—the spool holder
comprises-aroHereonfigured-to hold the speolk:

B Fhe tape seahneassembheot-clim— e —vherem-theJdockinemeehanism

far cancinag n nacitian aftho canl A tho rnaal
T UIT t1Iv PeTT T

H5—————Fhetapeseahmeassemblyol el wheretn-the-uppheatoreomprises
arotatable head-having a convex-surfnee:
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L46. Ty 5 b g 0.  bercin o . :
: —hrHﬁbHﬁ—hﬂ—melﬁﬂu—tm—mesull—
e Ty Bl y blvof cla; _wherein the plurali :

o oy i ) "l ’ . | |
mechanism-is-configured-to-advance the-seal-web-as-the-head-rotates-to-peel-the-seal-from

150 Fhetape seahing-assembly of elaim- 36 wheren the shafias-conhected-to
anaetaator:
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+60.—————The tape sealing assembly-of-claim 133 -wherein-the tape seahingassembly

the-surface:

16— TFhetapesealing-assembly-of-elaim 133, wherein-the tape sealing assembly
. e — : . i

the-surface.

62— The tape sealing assembly-of-elaimt6t—andfurthercomprising a-y-axis

stage—attached to the x axis stage for moving the tape sealing-assembly-to-a—peosition
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: Haeal; - -
168 The-dispenstng-assembly-of claim 164, wherein-the-dispensing—enclosure

) o d I
+69——— The-dispensing-assembly-of elaim164-wherein-the-non-contact-dispensing
unit-comprises-aplurality-ofjet-tips:

‘ . : . ) whereind I : |
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12— Fhe—method—of-elam— T —wherein—the —y-axis—track—of the—gantey—is

o
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