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= Adapt the best, most proven design aspects from ACQUITY
to create a new UPLC common platform sample manager
— Implement direct injection technique supporting the full UPLC
pressure range
o Simpler operation
o Great sample recovery
o Excellent carryover specifications
— Using already proven ACQUITY fluidics and software where
appropriate for high reliability
— Simplify sample pickup by designing a new R-Theta movement
algorithm

— Keeping system dwell volume and bandspreading as low as
possible

= Make it cost competitive
— Use common platform for both FTN and Fixed Loop versions

— Use molded rigid foam panels to insulate and hold components
in place
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Sample Compartment Door _ Inject Valve and
Insulating Foam R-Carriage SM Syringe
Assembly

Rotary Tray Sample Rotary Tray Injector Seal /
Calibration Pin Compartment Needle Wash
Housing Assy.
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Sample Compartment o  cPU2000, Control
Top Insulating Foam and Driver PCB

Inject
Valve
Internal ,
Fluidic
Components Heater/Cooler Power Supply

Engine Fan
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CPU2000, Control Sample Compartment
and Driver PCB Insulating Foam

Needle Drive

Assembly
Rotary Tray and R-Carriage Inject Block
Heater/Cooler D ty Dy- Drive )
Insulating Foam atum Lrive Assembly
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» Fluidics

= R-Theta Drive Assembly

= Sample Heater/Cooler Assembly
= Electronics

= Software Components
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Inject Valve

Metering Syringe
Valve

Check Valve and Union
(for Purge Solvent waste)

Leak Sensor
Connections

Wash Solvent Inlet
Line (not degassed)

Sample Metering
Syringe
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Seal Extension Tube
To Check Valve

To CH-A and Column

To Pressure
Transducer

From Pump

To Sample Needle

COMPANY CONFIENTIAL - For Internal Use Only © 2011 Waters Corporation. All rights reserved.




“"; Global Training
“ & Development

FC9 FC10
-
[ UNION T13l
3 i
| Pressure I
FC8
| Transducer .

.0051D S8

T
ROM PUMP

.01 1D ss

INJECT VALVE
INJECT POSITION

| |
I I
SAMPLE /
| —f | n Wash | 8 METERING
I o0t oy | PUMP I | SYRINGE
I 6 | i __________________________ |
I
| I
| | . |
@] 1 |
| z | | I
| I
| solencid | ! |
#4
Valve  Fed | | To Waste :
|+ : SAMPLE :
| o } T | |
I
L I ! FC5 !
! Injection
|
|
]
1

|
Port i
|

COMPANY CONFIENTIAL - For Internal Use Only © 2011 Waters Corporation. All rights reserved.




% Global Training

& Development

Inject Valve Motor

Assembly To Inject Valve Port 3

Pressure
SM Syringe Drive Transducer
Assembly
Needle
Wash
Room Solenoid
Temperature Valve
Sensor
To Needle Wash Wash Pump To Metering Syringe
Solvent Bottle Valve Port 3 To Inject Block Wash

Solvent Inlet fitting
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Needle Carriage
Assembly

Needle Lug Latch

SS Needle
Needle tubing
channels
Needle Guide Needle Seal
Wash Housing
Assembly
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Vespel Seal \ X

N 2

Stationary Side Cup =——__ - :
Assembly ——i

Seal Extension Tube =~
(to inject valve)

Compression Spring

]

Spring Cup
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to Port 4
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SM-FTN Injection Sequence
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Hardware in injection
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15uL needle 0.1 to 10pL 0.2 to 10pL

30uL needle 0.1 to 25puL 0.2 to 25uL
Any needle 50uL Up to 50puL 2 to 50uL

Any needle 100pL Up to 100puL 10 to 100puL
Any needle 250uL Up to 250puL 25 to 250puL
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Excellent carryover performance @ 0.0002% was achieved
for chlorhexidine (a basic and difficult-to-remove
compound) with the new sample manager flow-through-

needle (SM-FTN) design.
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3.5 AU Full Scale

AU

0.006 \

AU

Chlorhexidine

Stress Injection @ 2mg/mL
0 000 1st Blank Injection
Carryover = 0.0002%

oo o5 100 150  2.00 250 3.00
Minutes

Excellent carryover performance @ 0.0002% was achieved for Chlorhexidine (a basic and
difficult-to-remove compound) flow-through-needle (SM-FTN) design.
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R-Theta Drive Assembly
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Power Switch Plate Selector Switch

Power and Status LEDs Magnetic Door Sensor

Rotary Tray
(Plate Holder)
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Top View Bottom View

T20 Torx Screw Guide Pin Hole
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Rotary Tray Drive Bearing
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Theta Drive Bearing
(T20 Torx)

Guide Pin Hole Guide Pin
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Theta Drive Belt
Adjustment Screws

Theta Drive Belt Theta Access Encoder
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Adjust Theta Drive Belt
tension to 7 |bs force.

Alternate adjustment is 3mm displacement with
finger tension here.
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Sample Heater/Cooler Assembly
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Power Supply
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AC Line Input

ront Panel Power
Switch
(contact closure)

Ground

+24 volts
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J1
Cable to J102 on e 13
Control PCB LS To Ethernet
Switch PCB J6
-
s
L=
-
el
: o - Panasonic
- a-iil CR2032
3V Battery
LILEL I
Mac Address -
|8 0000C408209F - E

WL TRt iz
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J25
CPU2000 3V
Connecter
J102
Cable to J1 on
CPU2000 3V

The function of the Control PCB is to Monitor the sensors and
encoders in the SM-FTN. The Control PCB also drives the CHA via the
QSPI connector as well as providing event and RS232 support.
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The function of the Driver PCB is to drive most of the motors in the SM-FTN.
Examples of some of the motors are: the Wash Syringe, Metering Syringe,
Metering Syringe Valve Zp, Z and Theta drive motors.
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UPGER 10, J11 U8 J9 U7 U4 J15 S8 J100 T 18

EMF HETEMP FLUDSEMS JDUCER LEAKDETS WEMC THETAENC THETASINS ESRPOWEN WSASYSENS WHSENS

J35  J36  J37  J3B U39 40 J41 J42 43 Jd44 Jd45 J46 447 LOWER i

MIVYMTR MESVMIR METSYRMTR WASMEYRMTR DETAMTE  WASH SEL  wiax STRONG WASHELK WASHPWP FAN SPDRVY SPORYT P’EB

Cable Connections Key
Located below PCB
connectors
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J7- +24 volt supply from
J100 on Control PCB

P Ghdddaddaaaa

EEEFEEVEEETS! EERTEEEREEREME ~ I EEEETTEL] EERREREREERED
- » Ll o -
™ Ta T4

®

J6- Ethernet Connector
to J3 on CPU 2000
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The PCB Ethernet Switch PCB can easily be
remove and replaced from the rear of the SM-
FTN by removing the two T20 Torx screws.
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CH-A Connector Inject Start and Inject Hold

For HyperTerminal
Diagnostics
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A ACQUITY UPLC Console for System SMDI_B3_BSM_CM_TUV on Node CPSM_TESTSTACK1 - [Sample Manager DI Interactive Display]
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= Instrument Method Menus
= ACQUITY Console Diagnostics and Control
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& Untitled in SMDI_B3_BSM_CM_TUV as System/Administrator - Instrument Method Editor [= |[E](X]
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File Edit Wiew Help
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A ACQUITY UPLC Console for System S5MDI_B3 _B5M_CM_TUY on Node CPSM_TESTSTACK1 - [Sample Manager DI]
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e o e o e e o e e e e o et e 2 [ S B S o e Y P e ey e o
=10.00 -8.00 2,00 =r.00 .00 -5.00 -4.00 =3.00 -2.00 -1.00
Firbes
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A ACQUITY UPLC Console for System SMDI_B3_BSM_CM_TUV on Node CPSM_TESTSTACK1 - [Sampla Manager DI Interactive Display]

Opsi  #

Injection
Walve

& Power

L —

~ ACQ.UITY HELE alem Contral - Configure Maintain - Troublezhoot  Help
+|- Binary Solvent Manager
ger DI
e Dizplay Sample
Rotary Mechanizm Springe Valve
# T Detectar
# Column Manager il Meedle
Plots
- Maintenance Counters
Logs
& Home
0.5%
Sample
Syringe

:_;} System Status

SAMPLE

Needls

COLURAMN

& eCord

]

Estenzion
Lagp 0.0%
power
0.0
Off
Binary Solvent
tanager
Roam
0.0%
power
#|
24.3 1.7
off “C W azte

& Fun

Control

COMPANY CONFIENTIAL - For Internal Use Only

© 2011 Waters Corporation. All rights reserved.



Global Training
& Development

A ACQUITY UPLC Console for System SMDI_B3_BSM_CM_TUY on Node CPSM_TESTSTACK1 - [Sample Manager DI Rotary Mechanism]
@ Power @ Run

= AEE!_UITYUPLC st Contral - Configure Maintain - Troubleshoot  Help
+ Binary Solvent Manager
- Sample Manager DI : &
- Interactive Dizplay Z' Home & *z

Raotary Mech
+ T Detectar
+ Column Manager
2'# I

Flots
- Maintenance Counters

Logs

Cantral

Plate 2

Plate 1

Drain wash

_F) sea «

_:} System Status
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Calibrate Needle 7 Axis

Keypad Displacement per keystroke:

l[}}D.lmrn C}l.Dmm

Results

Z offset: mm
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Characterize Needle Seal

Characterize Needle Seal 3

"™\ Global Training
& Development

Run time: Run time:
[ Qi ) ( 0.0 #in | Start |
0.0
[ Results 3> ] I Cloze ] 0.0
<4 Results I Cloze |
Results
= 3 Print... I
1 Passed: Yes
| B L Seal Constant: 10.33 N/mm
= Distance To Seal: BE6.9 mm
1 Foot Dffset: 0.6 mm
Seal Force
32.00—
5 v ]
b -
- e .
. L =
N B = % .
7 N = R _
- . ]
_1 uu - T T T | 0 T T | 0 T T | T T | T T T I T T T I T T T | T T T I T I T T 0 |
220 200 -1.80 160 -1.40 -1.20 -1.00 080 06D 0.40
Minutes
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Needle Seal Readiness Test 8

Before starting this test, please establish an appropriate
pump flow and pressure.

Run time:
D.[D i \ << Fesults I Start |
Close |
Results
Frint... |
Passed: Yes
IS Syatem Pressure . - ) v
450 00— ressure Difference: 131 psi
N Flow: ml/min
pa— —, .| — -_— o
= o
2 The pressure difference is measured between
| section A and B above.
i . . . . The test registers a Pass if the delta
Section A is measured in the region above where i .
- A . pressure difference between section A
the flow is bypassing the Needle and seal. : o
and B is a positive value.
Section B is measured after the flow is routed
) back through the Needle and seal.
4?5000_ T T T I T T T T I T T T T | T T T T | T T T T I T T T T | T T T T I T T T T I T T T T | T T T T
-1.50 -1.40 -1.30 -1.20 -1.10 -1.00 4040 40.80 070
Mirites
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Leak Test
Farameters| Status | Results \
Pressure Solvent End Point
Accumulator: - psi A @ () ¥ent ¥alve
Primary: 7000 psi BE O (%) Column {Active Pre-heater Outlet)
Include Sample Manager Needle and
(E Seal
b O
[[] Prime
Leak Test
Retry the test if it fails, up to a maximum of El additional attempts. Baramokers ESrabis | Fasiilks |
Accumulator Primary Test Attempk: 1
3‘) Please plug the outlet of the Leak Rate {nL/min}: 31 o Previous
active pre-heater, then press DK. Result:
Pressure {psi): 000 11
518 ] [ Cancel
A
1500 L
=3 - e
1 Realtime
0.00—
QM Accumulstor @g‘)

. 000.0—]
= E
(=3 g /

oo ¥
25K Primary Leak Rate &‘«@\)}

Test £
=
Parameters | Stalus Results| 5 1600
= |
Accumulator Primary o : \
£ -
Rosult:  Passed Pacsed Eeem UD:QSM Accumulstor Leak Rate
= 1 M
Leak Rate: 15 nL/min 18 nL/min U'UD-""I""I""I""'I""I""|""|""I""I""
<300 ~4.50 =4.00 =3.50 =300 =230 =2.00 -1.50 -1.00 .50
Minutes
Maximum Pressure: 9017 psi 7022 psi
Run Time: .
e - O 5 “onioring leak tate
monitoring leak rate
Compressed Volume: T uL 4 uL 0.0
Compression Attempts: 1 1
Test Attempts: 1
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Calibration Pin
is located in
SM door foam
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Calibrate Rotary Tray

Step 1 of 3
Remove Plate 1.

WARNING: Keep clear. Mechanism will begin moving when you
press Continue.

Tray is moved manually _Calibratiqn Pin is inserted
Resuts>> | [ Okse | into the lined up holes to

until these holes line up.

lock the location.
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= Compensated for accurate needle
positioning with 384 wellplates

= R-Calibration

— Analogous to the X-Y calibration of . Well width
the ACQUITY Sample Manager / N
o But only one axis
= Calibration in user diagnostics . 1{_2c‘;i1{363t8c1tal clearance
= Basic description of routine: N J
— Insert calibration pin in calibration > B%’“Ct”re Needle
iameter

hole on platter as shown

— The calibration pin has a small
hole in the tip

— Using diagnostics controls, move
the needle back and forth until it
lines up with the hole

— Save calibration
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