Vs

1/58

¥



2/58

N 7

Lo

O

\ &
LANUNT WOURTN

\

ALY

RN

/0\ 23
SPECIMEN
2., | M
28 20, ! R4
a SAMPLE SAMPLE
LIS PREPARATION ANALYSIS
STATION STATION
20 LR, ! R
SAMPLE ! SAMPLE
NETWORK PREPARATION fe+>=  ANALYSIS
CONTROLLER | | | CONTROLLER
|

FIG. 2



3/58

VE€ Ol

on W(@w@v P
S o v
o e o T (R A A
@) I R A
A S S S S? ) _¥
) o]\ fo \l
Z XL YZ N NYZ Y o [© OB IEIEINEIEIE s
//O\ /Q\\ /O\ /O\ //OM\ oNe oA 1811 119! (9] 8 Ammmmmm../\mN
\w/\w//\w/\w/\\w/ 95/ m m %wmmmm mmm;_ﬁ 2 >/
DG/ 0 @©@® of |0 o| o] [0 1855555553
oY oY o oY oY Qmwl SHs SIS (a1 (121881 >
N ™~ O~
o g 2 9
7 & Gecced (68383882828
» %\ﬂ 222209 105959059550 00l \
M gasesd|sasssssssss|sees
75 il
\m.\\n\.\..( ©0OOOO00000 \
090000070 Q) og
Y VY
. Y, 7 06 76 Y
)
x,w 4 %



4

8‘4

58
\

90’
\v/

{

[
1

63 63

a0’
/

/l
0\

\

N

4/58
g
iie
S joig
Billg
jelig
SRR

O\ /O N /O\ /@
—1Ei§|€;siiiibi%§é i?iiiiii::
ollo ©0/\C0\@®
O @/ \o/\@
D\ /O

O
00000060000
%Egggggﬂgga

© O O © O O
.. @@ L L OO @@
R
Eﬁ%@@’@gggég

@)
OO

@)

Ay
SN

O AR XS [oxe
—{Eiamiiagigw!gggigiQQB

O O @ O
] J

\*.

N

Clelelele)
[Slelelele)
©eOOO
(olelelele)
[elelelele)
Clelelele)
. 158

48

54' 48"

O) o) (O
O} KOJ) (O) (O
O) (O} (O
9 1(® 1]

O O)(O O

A |

[coo00000O0O

[co00pQLO0O0

o

[oooovoooO

[cooo0000O

[co00000O0

0000000

000000000000
000| 000000000000

7

000000000000 000000000000
0000000

0] 000000000000
3900 009000000000
00,
Q

000000000

LY A4

O

O

\ 4

7

Ra' 44 48"

2

74

)
K{

77<

48

FIG. 3B



5/58

T T T 66
) Wi 6J
5%1 ﬁ? 7
0¥
/j
~ b - U
j, jji VW) 7
USRS
= \
ot 685 0 9
i 73 05
m@\ L QQ\. s
w.%vﬁ:&.mumu } ,:: - T



6/58

s =
R R

-

/ TN AT

o O
\ NS VAN
e 6 v=a AT

Nl'lw/ NN

« Wi 8

R ‘—v/ | TR AY

'R

FIG. 3D

(




7/58

o

104h { 156

15b

/{4 //Slé

144

FIG. 4B

"5

\ 108
4a

n

/;(’0

"o 154
T 148




70—

FIG. 6A

8/58

N ———F

FIG. 5

7/

72

FIG. 6B



9/58

[ ——

-————-

-— -— -— “ “
gy e e
T I S 1. "— |
R R S
S % |
g : “
. o —_
R o R I bttt S R [ T
R | -
| e iyttt pstpstestynt M ) Rttt - _ _
_ m 4_| [ _ M , mm- _
_ { (s o
T3 I ]
]! X N VTl T
I 7S] Q 1 Vg
=" MHJ = S x

FIG. 7A



10/58

| |
e Q N
L o S ] [ &N o
_ S S
| N L v ) R —
e e R N =
——= ey 1 ——— =
Wﬂ ' TTTTTTTTTTTTTTTTTTTTTTT T T T T T % _ ||||| “
N N
S S
WW/ COSSSSINNCSSIINNTY V |||||||||||||||||||||||||||||||||| — W _1 |||||

|
L
|
|
|
4

L—

_ i mmMV//VMMMV//%mM , - T e , o |
| o I _I\I— | —_—— ™~
e Q A TV E SR
| N9 a < T
_éé? Vad R Q RN Q)
QR N S8 ¥R
~

—_——— ]

FIG. 7B



11/58

FIG. 7C

FIG.7D



12/58

prody
oo

)

ﬁ <o
0Ed
yeey

7

oY g%
oy L N,

o4
Vs

ovel

gect

7% g5y

gt
P}

T
ool
[l
0P o)
7w Koo
J |
K gecl
AN :
~Q.\\ —_ _
WSl
N £
7073 )
e
AT
g0 0¢)
orel
gecl

gecs
vyocy

7

8 'Ol
)
G

i

/¥
vy

gocy

gecl
Pt



B 13/58




14/58

T YN e T

n

oLt
r A LA
NS 22NN NN -
== S =\ w@\ ot
/u 5 N '/ mk _ {
[N R S 7AANAANNNNNY # :
PRS0 i (i 77 ANSANNNNNNN
1_\ ﬁ ; ,; —_ _/ N.ﬁmx\ POs)
:L" o\ A1 g %& :: 99051
..... o X\ 7% | ) M _ =
o S goct )E | —F= -
s IEE 1 El =62
. I_L_.< j, | S — _ 1 —
e = . qosl TUE] P
el Vel
7ed \ GlEl
vl glEl

g6 Ol




J6 Ol

15/58

T YN e T

B

77 e 068 GLY U 2T mmm\l L
NN 2N NN NN |
R — ﬂ%_v ; wer [ NEN L, e
| | [= > — | 05%)
_ | TR SN bl
[ /, AN N e _&V///////// #m
e LN P e N2/ NNNNANNANNN &
SOl = unPsn / N yoel 106
..... W.L; NN i 203 —E=F
% K SN Zz 7 - m%\ww\ - &M —
e ) e T N n&m\\uém\
75¢ o o o
t

vl gl



16/58

de 9l4d
L
7901 % roa | v
- ) i%; daer ¢ ~
7 ] 05
NSy | e
s@ essscosd P YZAN NN
N ] _\é| /\M_Z// _//_/ /////
//7/ \Z e | |
B e *@_ .QQ%\ T
e 07 we | g6 iy 7% i

el



17/58

46 9ld
e
P9 o9 Qmm\ w%&\ w%,& me\\
o AW~ A ~
/7/%7//7/\// _\/Q//\ 1N\ - _J Jcy «Q\ﬂm«\
%S/ xe WEAZENNN //////
N AP TR
/// > | e
. NN | 062 054 B | e
75 07e 1081 , m\& 752 4 q@ 967
Yer



18/58

46 'Old
o e ' L,
. 5 j ﬁ& /Q/ mm‘mu\ KQ\Q@\ 7
wrf; = SN D ZZ\NNANNNWN tog
EFETEEri 3¢ N _ ,
g . j ///J//////\
YA NN ST P\
7 - - \_ ~WNNQ\ \W%m\ 71 VQM:\
| 0P | S
| | 9061~
| P —— = =
L E— e
W\w\ ——| W MH-H\
ﬁ.ﬁvL Wvl \NQSQ
————— e T\ 8 pe
177

{
N 728



19/58

96 "9l
%%%\Jxm\ g LY

a N~ G R

f = [TRAY I N NN EC
I r: ; = N7 BNE NN\
o | SN b N NG 7S AN AN

s ; = //_2//@7/ T RNzt ||

L e @w N W[ T A

o L, %mm& Ay 768



20/58

WASTE INJECTION

—_———_ —————

~o e PORT 104a

MULTI-PORT

Be o PVE
LOOP
MOBILE
LCMS PHASE
INJECTION
WASTE - ===~ ~ LT PORT 104a
\ /
Réba
\\
e, [ilo WREET o
LOOP
MOBILE
LCMS 2 P PHASE

-
—— -—_—”

FIG. 10B



21/58

e

207

8,8\
MEMORY ~ 300
0S
PREPARATION —t
AND CONTROL |1
APPLICATION I
306, 30
NETWORK USER INPUT
NETWORK I/F ‘L 300 308 [|_DEVICE
110
375"\ EZR CPUE) P pE”
ASI\?M%IIES > SYSTEM j OUTPUT
CONTROLLER J IF DEVICE
304
315h c
L 3150 MASS
SAMPLE STORAGE
PREPARATION
STATION
Y
30 N
TN
ASSAY
| CLEARED || PENDING || INVALID |
Il 261h” 1c”
34 368
CALIBRATION/QC SAMPLE
PARAMETERS ASSOCIATION
E7EN 36, 30
SCHEDULER/ RESULTS LOG



¢l 'Ol

22/58

.12
TOYINOD JOYINOD
YO0T NOILNT0S
/43N0 HSVM
J
%43 CVEE
H¥3AVOT cOEE
PHE Y3113dId $0110904 WAL TO4INOD
9z ¥3TIOYINOD . ~ J1SYM
SISATYNY I1dNVS INOY4/0L HOLOANI = P#E gee
V1vYa TIAITMOT
qiE dind | e
> ONISSIO0Nd JONIYAS
PpE— aVINYNL ONILH043Y S17NS3Y 431NA3HOS A|_|'
™ 7 J < - _ H3aavol
RN 75E 7S¢ 43ud T1dNYS 72 yOvd TasSan— OFF
NOILISINDOY = OG¥ 7 H
NOLyHOSN T04LNOD m N JONAININD
952 gre— m_wmum_ ¥3asn zor
NooF N
92 ¥43T104INOD IN3ID 41S[]
SISATYNY F1dIAVS INOY4/0L SISATYNY X
Y1¥a TIATTHOH oo mis_ﬂm <Jor o

%3



Rb

23/58

e | 406
SAMPLE \ o~

MEMORY

~ 402

0S

SAMPLE ANALYSIS
SYSTEM APPLICATIO

1
N2

400

408

v

PREPARATION

SYSTEM

I/F

CPU(S)

1/O

4D

USER INPUT
DEVICE

I/F

CONTROLLER j
237 315h

-

404

MASS STORAGE

LOG ~405a

DATA
CONFIGURATION(S)

~405b

REGISTERED VI

CONFIGURATION(S)

~405c

AR

OUTPUT
DEVICE

000

FIG. 14

603

RECEIVE TEST
REQUEST

404

COLLECT
SPECIMEN

b

606

DESIGNATE ASSAY & PRIORITY

AND LOAD SPECIMEN

o008

-
PREPARE AND
ANALYZE

40

PROVIDE REPORT
DETAILING ANALYSIS

FIG. 17



24/58

Gl 'Ol

994 DI
AMANISSY
SANTVA SdiANd d113dIld
—~— [ 40103
Vel %
S
J
el
JHVMINSIH FJHVYMINGI4
o5p” Sos¥
¢¢ 4371104 1INOD
IASN IAXNIA NOILYHYd3dd F1dINVS
NOY4/0OL v1va 13A3T MO
gor” | ol ek
ERICER)
NOILISINDJY
N 4
o
¢¢ 431104 1INQOD
m_m_w.ﬁ/ﬁ_”_.q_\/_ NOILYHYd3dd F1dINVS
JOINGES NALSAS |2l NQOY4/01 Y1vd 13AITHOIH
SISATYNY FT1dNVS
J
ooy N
I



25/58

V9l "OId

[ 181160748010

M SIN| peojumoqoLfpesy SuoRenwIS
Sy >QUcEw IXNeLy :.mC_.:DUO< S OL\S
s adA] snjels aWeN 8018 _ = _.
. snjeIs saine(] _ 'SIS9| MIIA _.
) _ sasnielg sjepdn _.
_wwsmn_ _ 70 _ Qo[ Pe10sjes sAoWsY _.
_ dors _ _ dois _ _ "189] 8|PUIS JWANS _.
_ Hels _ _ 1els _ s1s9| snieig @l e|dwes _ ~5dwes 1581 IWANS _.
oomea 1es se|dwes papiwagng spuewwoy) sjdweg 1ss|
spuewwoy uonisinboy ]
I
O | [ wenowel
| |
g0 s

AN




26/58

d91 "Old

G

mummll.l‘_ Em:_ Je)Iwang

006 — w 00k = ewnion

645 ——1000') [2] woroe- onnig
c poud g uw| =] anseyojewi)

/i

Q\\n\ll{._\/_ m:ow_:ooo_v\f_ :odA] Aessy

V\\m‘lll\_ ajdweg ﬂw&_ :awep s|dwes

E a|dwes 3s9] 9|buis dnjesg

i



27/58

J91 "Old

_ MOPUIAA 8S0]0) _..) i
_ HNSeY MOIA - ors
BuLinboy ! 3UOSIHO20.PAY ec £ _ }iNSed 199 _. i Qrﬁ. \n‘l
ealy £ | snjes ejepdn %3
yead q1s| Baly Yesad snjels lauueyn >mww< 2podleg d| Aessy SUBIIIoS,
ez{oes- -9z - -6S9 9 :q| a|dwes 10} s3sa]
IO ] | POYASYeZyoRy-1190-924b-ALP6-6G9L1ZZ
1439 .
3%



28/58

asgi "old

0l

L0

SCyoveye ‘HY
¢/'505996 VY

(uw) 1y
S0

€0 ¢0 1’0

Ayisusiu| snne(ey

|
o
o
-~

1901y | mopup eso0 k-e%s
€6 :8pooleg o

GIZP'Z TN BUOSIIO00IPAY €6 =sWep _ HINSSA MSIA _..) ors
"'8Y98€C96CE689 | T'GLILCCL G0G9GE pajo|dwio ) 8U0S|020.pAY (3 (54 _ WS 109 _. T QMWN
e galy eoly Yeed snjeig [euueyn Ressy spooJeg Q| Aessy _ smes spepdn _..) 7%G

eed LSl Jpuewiwioy

IO ] POYASYeZyoR)-1190-924-ALP6-662L1222 1Al dldwes 4oy sjsaL

|
1432 .
32



29/58

499

 auop10u dn-11e1s |




30/58

o/
g
T

@
a3
&

491 "Old

5/0
inagsg
wMIAIST

aly
negEg
¥ieoast

yrEjac
£1R33s1

HhesEs
13351

‘z7n
on+ T
(2101

au0p 1ou dn-1se15 |




31/58

091 Ol

il

juabiess Buissiu/iioy

Ewmg@ mem_E Ju ugm

AHpurnt

puryr

~suop1ou dn-1ie1g




SPECIMEN
LOADED
?

b4

STORE TIME SPECIMEN LOADED AND
DETERMINE ORDERS(S) FOR SPECIMEN

\ !

o406

DETERMINE INFORMATION ASSOCIATED WITH ORDER(S), INCLUDING
ASSAY(S) TO PERFORM AND TTR FOR EACH ASSAY, STORE SAME

48
\J SELECT ASSAY FOR SPECIMEN |

250
| SCHEDULE SAMPLE PREPARATION |

éjé\ MOVE NEW VESSEL TO

SAMPLING STATION

<_ SPECIMEN
> 2 Pid

~N 0 re
~ 7

655 W

54
™ LOAD SAMPLE INTO VESSEL

b |

I LOAD ONE OR MORE REAGENTS AND/OR ONE OR MORE |
| INTERNAL STANDARDS TO VESSEL ACCORDING TO ASSAY :

&5 'FI\EO_V_E_V_E_S§E_L_T_C)_I\;|![I)_(II_\IES_S?ATTTO_N_ATI\I_D_'
N 1
| ___ MIXACCORDINGTOASSAY 1
bb) 1T s T s  —

|
| AND SEPARATE PRECIPITATING SOLIDS FROM RESULTING |
| SUPERNATENT ACCORDING TO ASSAY :

\JMOVE VESSEL TO ANALYSIS
STAGING STATION

END



33/58

N
( START >
o7
CALIBRATION/QC
REQQ)IRED
o,

DETERMINE INFORMATION ASSOCIATED WITH
CALIBRATION/QC ASSAY, INCLUDING CALIBRATION/QC
ASSAY TO PERFORM AND TTR FOR EACH, STORE SAME

oo
\l SELECT ASSAY FOR CALIBRATION/QC ASSAY |

78
\J SCHEDULE CALIBRATION/QC |
680,

[MOVE NEW VESSEL TO SAMPLING STATION|

58 [ LOAD ONE OR MORE

STANDARD(S) TO VESSEL
N |
ILOAD ONE OR MORE REAGENTS TO VESSELI
| ACCORDING TO ASSAY |

S
\J MOVE VESSEL TO MIXING STATION AND MIX |
o ACCORDINGTOASSAY |
&95\_ _____________ } _______________
I MOVE VESSEL TO MATRIX INTERFERENCE |
| REMOVAL STATION AND SEPARATE PRECIPITATING |
| SOLIDS FROM RESULTING SUPERNATENT LIQUID |
| ________ACCORDINGTOASSAY _______ 3

MOVE VESSEL TO ANALYSIS STAGING STATION

END

FIG. 19



34/58

700
N
START
704 702
— USER
TTR = USER SPECIFIED
SPECIFIED TIME
N SPECIMEN
TTR = SPECIMEN TYPE DEGRADES
TYPE TTR RELATIVELY
QUICKLY

TTR FOR
AS §AY

| TTR = SYSTEM TTR |

708

TTR = ADJUSTED SPECIMEN
TYPE TTR, ADJUSTED
SYSTEM TTR, OR
PREDETERMINED PRIORITY

"

TTR = ASSAY
TTR

o
SETTTP

77

<~ ADJUST h

LY
<o TIP -

|
=l ADJUST TTP!

END

FIG. 20



35/58

START

7R

TEST WITH
RTTR LESS THAN
THRE%HOLD

720

ASSAY
WITH PENDING
CALIBRATION
/C))C

7%

SELECT OLDEST
SPECIMEN

!

732
CALIBRATION/
QC TEST WITHRTTR
LESS THAN
THRE%HOLD

SELECT
CALIBRATION
/QC WITH
SMALLEST

RTTR

SELECT TEST OF
OLDEST
SPECIMEN WITH
SMALLEST RTTR

SELECT TEST
WITH SMALLEST
RTTR

\

708

738 —| DETERMINE PREPARATION STEPS CORRESPONDING

TO THE SELECTED ASSAY
740 — DETERMINE TIME REQUIRED FOR
PREPARATION STEPS AND ANALYSIS
ZEN I

RESERVE SAMPLE PREPARATION STATION
COMPONENTS TO PREPARE VESSEL FOR
SELECTED ASSAY PROTOCOL APPROPRIATELY

END

FIG. 21



750\

778,

OUTPUT AND/OR STORE
INFORMATION ABOUT
ASSAY TYPES INCLUDING
STATUS AND ANY MISSING
CONSUMABLES

END

2.,

CLEAR ASSAY
CONSUMABLES
FLAG

36/58

START

ALL
TYPES OF
ASSAYS

CHE%‘KED

754,

SELECT NEXT
ASSAY TYPE

ORDERS
FOR SELECTED
ASSAY)TYPE

SUFFICIENT
CONSUMABLES
FOR SELECTED
ASSA\,() TYPE

SET ASSAY
CONSUMABLES FLAG

74 —{ [ CHECK CALIBRATION] |

CALIBRATION OR 766

QC PENDING

SELECTED NOT OK

FLAC}) SET

ASSAY TYPE
STA)T us

8

INDICATE THAT
SELECTED ASSAY
TYPE IS INVALID AND
STORE INDICATION IN
INVALID ASSAY LIST

FLAC}) SET

7%-, 78 N
INDICATE THAT SELECTED INDICATE THAT
ASSAY TYPE IS PENDING A SELECTED ASSAY
CALIBRATION OR QC TEST TYPE IS VALID AND
AND STORE INDICATION IN STORE INDICATION IN
PENDING ASSAY LIST CLEARED ASSAY LIST

FIG. 22




780
N START
784, 782
CALIBRATION
SETLYEF(;ETE%%SKAY N GATA FOR SELECTED

37/58

ASSAY} TYPE

766
CALIBRATION
DATA FOR SELECTED

788

ASSAY TYPE

OR QC TEST FOR
SELECTED ASSAY
IYPE P’I?ENDING

SELECTED ASSAY
TYPE PENDING

SELECTED
ASSAY TYPE OK

END

FIG. 23



é00

808.,

OVERRIDE
TEST WITH

CALIBRATION
TEST

8-,

INCREMENT
RUN INDICATOR
ASSAY TYPE

38/58

START

FREE

a0

VESSEL RACK
POS[;FION

CALIBRATION
TEST FOR ASSAY TYPE
PENEING

e,

NUMBER OF
RUNS FOR ASSAY
TYPE = STABILITY CHECK
INDICATOR OR QC ASSAY
SCHEDULED FOR
ASSAY)TYPE

4.,
| RESET RUN INDICATOR |

ol

SUFFICIENT
CONSUMABLES FOR
QC "I;EST

530.,

OVERRIDE ASSAY
TEST WITH QC TEST

[

SYSTEM
COMPONENT
RESERVATIONS
COMPORT WITH SYSTEM
COMPONENT
AVAILA)BILITY

8RR

84
| EXECUTE TEST |

88,

INDICATE AND/OR STORE
DATA INDICATING
INSUFFICIENT CONSUMABLE
FOR QC TEST

804,

CANCEL SAMPLE
PREPERATION STATION

RESERVATIONS FOR
TEST

END

FIG. 24



430

39/58

( START >

832
CENTRIFUGE N

AVAILABLE IN X
SEC(gNDS

834

VESSEL(S)

10 CEN];RI UGE

LOAD VESSEL RACK(S) WITH
VESSEL(S) TO BE CENTRIFUGED

FULL
VESSEL
RACK(S) FOR
CENTRIFUGE
?

838

VESSEL(S)
PREPARED

ALL

?

843,

LOAD AND RUN CENTRIFUGE WITH
APPROPRIATE VESSEL RACK(S)

844
N MIXER
AVAILABLE IN'Y

SEC(’;NDS

ALL
VESSEL(S)

PREPARED
?

850
2 RULL S
VESSEL RACK(S) >
~FOR I\/IIXEB//

N

SN -
Ty
854
LOAD AND RUN MIXER WITH

APPROPRIATE VESSEL RACK(S)

FIG. 25



%0\ ( START )
<]
8-, Bb4
INJECTION
INJECTION PORT
\ AVAILABILITY DATA PORNT QE@%@EEE p
?
Y
TEST
WTHRITR S PENDING
PREDETERMINED CALIBRATION
THRE%HOLD 1QC IEST
Y
SELECT
878 CALIBRATION/QC
TEST CALIBRATION TEST WITH
WITHRTTR < /QC TESTWITH RTTR < SMALLEST RTTR
CRITICAL TIME PREDETERMINED
? THRE%HOLD |
7 0. |
SELECT CALIBRATION/QC SELECT TEST WITH
TEST WITH SMALLEST STW?\#LG/SQCRJETSR
RTTR
48 CURRENT ASSAY
TEST TYPE PERFORMED
THAT MATCHES BY SAMPLE
CURRENT ASSAY TYPE ANALYSIS STATION
PERFORMED BY SAMPLE
ANALYSIS
STATION
?
884
SELECT TEST THAT
MATCHES CURRENT
ASSAY TYPE PERFORMED
BY SAMPLE ANALYSIS
STATION
880-,
SELECT TEST WITH
SMALLEST RTTR

&

FIG. 26A



41/58

88b-, ?

RESERVE SAMPLE ANALYSIS STATION
COMPONENTS TO PERFORM ASSAY
FOR SELECTED TEST

555\ MOVE VESSEL FOR SELECTED

TEST TO ROTATABLE TABLE

89 ! 89
TRANSMIT DATA REGARDING DATA ASSOCIATED \

ASSAY TO PERFORM TO SAMPLE
ANALYSIS CONTROLLER WITH ASSAY

894 — ASPIRATE PREPARED SAMPLE|

898..
LOOP AVAILABLE TO N
ACCEPT PREPARED ACé\éAPl%é%%EPX%ED
SAMPLE SAMPLE
900
TRANSMIT COMMAND TO COMMAND TO SWITCH
SWITCH VALVE TO A “FILL VALVE TO “FILL IN
IN LOOP” POSITION LOOP” POSITION
906~ 904
\ VALVE SWITCHED SV}I/GLC\}/%EED
?
908
SEND COMMAND TO COMMAND TO
FILL LOOP FILL LOOP
IR~ y

MOVE INJECTOR PIPETTE ASSEMBLY TO
INJECTION PORT AND DISPENSE
PREPARED SAMPLE TO INJECTION PORT

FIG. 26B




42/58

W, M

INJECTION PORT
READY

SUFFICIENT
PREPARED SAMPLE
DISPI%NSED

STOP DISI:ENSING i
PREPARED SAMPLE AND |\ COMMAND TO SWITCH \

VALVE TO “IN-LINE”
TRANSIT SOMMAND TO POSITION TO FLUSH LOOP

P4 92
\ VALVE SWITCHED

Rb.,

MOVE REMAINING PREPARED SAMPLE
TO WASTE, WASH INJECTOR PIPETTE
AND INJECTION PORT

6

FIG. 26C

VALVE
SWITgH ED




B 43/58

934 s

~
INJECTION PORT
|SEND INJECTION PORT AVAILABILITY DATAl—;\ AVAILABILITY DATA\

938,

DATA ASSOCIATED
WITH ASSAY
RECEIVED

ASSOCIATED WITH
ASSAY R?ECEIVED

SELECT ASSAY
TO PERFORM

949 !
4 PREPARE SAMPLE ANALYSIS
STATION FOR ASSAY TYPE

944

LOOP
AVAILABLE TO
ACCEPT PREPARED

SAMPLE

94

TRANSMIT INDICATION THAT LOOP AVAILABLE TO
LOOP AVAILABLE TO ACCEPT ACCEPT PREPARED
PREPARED SAMPLE SAMPLE

958, 950

COMMAND TO SWITCH
VALVE TO “FILL IN

LOOP” POSITION

954
| SWITCH VALVE TO “FILL IN LOOP” POSITION I

SWITCH
VALVE TO
“FILL IN LOOP”
COMMAND

958.,

COMMAND TO
FILL LOOP

FIG. 27A



44/58

%J 960

IPRESSURIZE LOOP|

\

9682

SUFFICIENT
PREPARED SAMPLE
DISPE}NSED

< b4

Qb6
-
[TRANSMIT INJECTION PORT READY INDICATION |—§{‘“ECTF'{CE’%’YORT \
an.,
COMMAND TO SWITCH SWITCH
VALVE TO “IN-LINE” VALVE
POSITION TO FLUSH LOOP ?
., 3 .
SWITCH VALVE TO “IN-LINE” POSITION VALVE
AND TRANSMIT INDICATION AS SUCH SWITCHED



45/58

980
N START
%80, %4,
DATA ASSOCIATED WITH DETERMINE ASSAY
ASSAY PROTOCOL TYPE TO PERFORM
9B BUILD METHODOLOGY AND

999
N

N [PARAMETERS TO PERFORM ANALYSIS

OF DETERMINED ASSAY TYPE AND
VALIDATE TEST WITH COMPONENTS

988

CONFIGURATION
DATA

!

GENERATE DATA STRUCTURES
REQUIRED TO IMPLEMENT

METHODOLOGY OR STORE RESULTS

99"3\ SUBMIT METHODOLOGY

AND PARAMETERS TO
ACQUISITION SERVICE

9%, |

LOG AND
TRANSMIT EVENTS
TO SAMPLE
PREPARATION

CONTROLLER

MONITOR
FOR EVENTS
AND TEST
COI\/IPI{.)ETION

COMPLETE

DETERMINE POST-PROCESSING FOR
RESULTS AND PERFORM SUCH

POST-PROCESSING, IF APPLICABLE

!

/000\ STORE PROCESSED RESULTS
AND TRANSMIT TO SAMPLE
PREPARATION CONTROLLER

END

FIG. 28



01 START
0 0\ ( )

WVt

REGISTERED VI
CONFIGURATIONS

w4
\|DETERMINE AND INITIALIZE VIRTUAL INTERFACES FOR SAMPLE ANALYSIS STATION|
8.
METHODOLOGY METHODOLOGY
FORTEST RECEIVED

?

1022 Y

NOTIFY VIRTUAL INTERFACES OF TEST
1024 1
DETERMINE ORDER FOR TEST AND APPROPRIATE
LC-CHANNEL FOR RECEIVING PREPARED SAMPLE
1026 Y
INDICATE READY TO RUN TEST
1028 Y
REVALIDATE TEST WITH COMPONENTS
1030 7
\| DOWNLOAD METHODOLOGY AND PARAMETERS TO COMPONENTS
032 7
COLLECT ANALYTE FROM LC AND DISPENSE TO IONIZATION SOURCE
1034 Y
IONIZE ANALYTES
036
DATA FOR IONIZED
ANALYTES

?

1038 Y

ACQUIRE DATA
1040
ACQUISITION
COMPLETE

?

1042 Y

SEND DATA TO SAMPLE ANALYSIS STATION SERVICE MODULE

FIG. 29 END




47/58

/050\ ( START )
0R. A
MS
> AVAILABLE IN X
SECONDS

AVAILABLE TO
RECEIVE PREPARED,
SAI\{I}PLE

1062-.

INJECTION PORT FOR 2ND|  |INJECTION PORT FOR 1ST
LC-CHANNEL AVAILABLE LC-CHANNEL AVAILABLE

] 1064
DETERMINE RETENTION TIME OF ANALYTE

AND RESERVE MS TO MEASURE ANALYTE
WITHIN RETENTION TIME WINDOW

GENERATE INJECTION PORT AVAILABILITY DATA FOR //Oéé

APPROPRIATE INJECTION PORT FOR SAMPLE
PREPARATION CONTROLLER TO DISPENSE
PREPARED SAMPLE INTO INJECTION PORT IN
ACCORDANCE WITH THE RETENTION TIME WINDOW

END

FIG. 30



070
N
N 109
1080 c
-~ '||:_,{AEFS(L)J|R_TAL|_ CALCULATE QC
CALIBRATION TESTS ~>= RECS;Lllegll-RIlEJﬁ!I'NG
ECEIVED CALIBRATION CURVE
1082 CALCULATE SAMPLE
CALCULATE | 788 RESULTS USING
CALIBRATION 2 CURRENT ALL QC TESTS
CURVE OUTPUT CALIBRATION CURVE RECEIVED
“CALIBRATION 2

CURVE
ACCEPTABLE?” Y ///00
1092 ANALYZE ALL
N
N RESULT IN VIEW QC RESULTS
OF CURRENT CALIBRATIO 00
CURVE ACCEPTABL
LN ' RESULTS
CALIBRATION OUTPUT 7 ACCEPTABLE
SAMPLE o _
CURVE RESULTS —
AUTOMATICALLY ACBESTLTS OUTPUT “QC
ACCEPTABLE?”
104
QC RESULTS
AUTOMATICALLY
ACCEPTED
0o
AUTOMATICALLY RESERVE
SAMPLE RESULTS FOR 0
NEXT QC REVIEW -
RELEASE SAMPLE
RESULTS FOR
v REPORT

END
seng \8
REPORT

FIG. 31



49/58

START

RACK WITH <
THREE VIALS
?

1A

SELECT VESSEL RACK WITH
LESS THAN THREE VESSELS

VACANT

SPACE IN ADDITIONAL

VESSEL RACK(S)
?

N

MOVE ONE OR MORE VESSELS IN
SELECTED VESSEL RACK TO VESSEL
RACK(S) WITH VACANT SPACE

//‘30\

i

END
FIG. 32
START
EEN
|SELECT SPECIMEN|
134

ALL 136

TESTS FOR
SPECIMEN

N

SELECT NEXT
SPECIMEN

COI\/II?)LETE

138..

SPECIMEN CAN BE
DISCARDED

FIG. 33




50/58

1310
N
B, ( START )
\
TURN ON
\ X 15
CLIENT & SERVICE
BOOTUP
i 1336
134 L
J TRANSMIT COMMAND COMMAND PUMP(S)
TO START PUMP(S) STARTUP
Be8 —outeUT SYsTEM
BOOTING’
1330 !
1334, N OUTPUT “LOGON’
PUMP(S) STATUS &  \
OPERATION PARAMETERS \
1332
PUMP
STABILITY TIME
COMPLETE
B2 oumeur “PUMP(S) READY
AND VACUUM LEVELS OK’
b5, 1340
MOBILE
OUTPUT “MOBILE PHASE
PHASELEVELS LEVELS ERROR’
B4 B4
OUTPUT “WASTE
CONTAINER CONTAINER LEVEL ERROR’

LEVI;?L OK

FIG. 34A




51/58

1345

AREROLE OUTPUT “NEEDLE
BUFEER OK WASH BUFFER LEVEL ERROR’
?
Y
1354 85 [ TRANSMIT COLUMN COMMAND CHECK
a\ LIFE COMMAND COLUMN LIFE
COLUMNLIFE  \ 7752
REMAINING |
1356 P 1358
COLUMN OUTPUT “COLUMN
LIFE OK LIFE ERROR’

START

FIG. 34B



52/58

/i

3&0\

Béc, ( START )

\ STARTUP \\ 1364 1366
TRANSMIT PRIME COMMAND PRIME

B PUMP(S) COMMAND PUMP(S) \

\ PUMP STATUS \\

1380.,
SYRINGE PROBE  \

[

1Bovs B 137
PUMPS OUTPUT
PRIMED “PUMP ERROR”
//’374 //j’%
TRANSMIT PRIME COMMAND PRIME
SYRINGES & PROBE SYRINGES & PROBE
WASHES COMMAND WASHES

WASH STATUS ~ \{

1390.,

|

1378 B 1382
SYRINGES
N_| OUTPUT “SYRINGE AND/OR
8 PROBE WASHES PROBE WASH ERROR”
?
1384 /.35&
TRANSMIT MASS COMMAND MASS
CALIBRATION CHECK CALIBRATION CHECK
COMMAND METHOD

MASS CALIBRATION '\
CHECK STATUS ~ \

[

CALIBRATION
PASS?/FAIL

FAIL //398

1394

TRANSMIT MASS

COMMAND

FIG. 35A

COMMAND MASS
CALIBRATION METHOD CALIBRATION

\

METHOD




53/58

1398,
MASS CALIBRATION \
STATUS \
13% 1400
MASS -
CALIBRATION X\ FAIL OUTPUT “MASS
PASS?/FAlL CALIBRATION FAILED”
[A>—=1PASS 100 104
908 TRANSMIT DOUBLE BLANK COMMAND DOUBLE
N METHOD COMMAND BLANK METHOD
DOUBLE BLANK  \
METHOD STATUS  \ [

1406

DOUBLE PENDING
BLANK STATUS
#10., [ COMPLETE
OUTPUT

“I DLE”

STANDBY

FIG. 36
FIG. 37

STANDBY, OR
SHUTDOWN

SHUTDOWN

FIG. 35B



54/58

120
N
2R ( START )
\ STANDBY \\ > //’484 /4/%
TRANSMIT COMMAND COMMAND
TO INITIATE STANDBY STANDBY METHOD
/4‘35\ OUTPUT “ENTERING
STANDBY”
3 0\ PREPARE AND RUN SINGLE
434 SAMPLE ACCORDING TO
h STANDBY METHOD
STANDBY METHOD ~ \
STATUS
432
STANDBY \
METHOD
COMPLETE
430

N OUTPUT “STANDBY”

i

WAKEUP
COMMAND
RECI??IVED

#40-,

INITIATE STARTUP
METHOD

END

FIG. 36



2N
N

55/58

( START )

\ SHUTDOWN \\ //454 f/4_5‘é
TRANSMIT COMMAND COMMAND
TO SHUTDOWN SHUTDOWN
M52 = 5\ OUTPUT “SHUTTING
N DOWN”
SHUTDOWN  \
STATUS \
#4460

SHUTDOWN
COI\/II??LETE

1464
\

OUTPUT “SHUTDOWN
COMPLETE”

END

FIG. 37



56/58

INJNNYLSNI Ol -——=——=

8¢ 'Ol

43TT0HLINOD
NOILVHVYd34d
FTdINVS

(4

¥oH

067

L

74

N
U

e

T

/
v

SuH



57/58

m MOPUIAA UonNg

V6¢ 'Ol

(W) INIL NOILNTLTY
Z MOpUIAA uonN[g

| MOPUIM uonn|g

TEETTTT] :E o
§¥R Egg 23
ftfttftffﬁﬁgégg_ =
=0
MJ\N
R !
T .E..EZE:._I
Z 9|dwes




3
S RELATIVE INTENSITY 3

58/58

Sample 2 Raw Data Fraction 1

Sample/Assay
Identifier

Analyte|RT|AA|AH|TIC

FIG. 40

FIG. 39B
(u;)l
=
[®)
& /
L
L o
Z / [analyte 2](lg)
i FIG. 39D
[analyte 1](ug) L
=
FIG. 39C L
o
[analyte 3](ug)
FIG. 39E
Yy
5 it (-) {f b {f
| Sample 1 o Sample 2 P Sample 3 Sample 4
TIME (min)



