Waters

THE SCIEMCE OF WHAT'S POSSIBLE.”

Acouityzr

upPLC® CLASS

ACQUITY I-Class Overview

Global Training Rev. 2.0 1/26/2011

& Development

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



ACQUITY UPLC I-Class Attributes G oo
- Meaningful Impact +

¥ .
S
/
P

/4

L L ey /

COMPANY CONFIENTIAL — For Internal Use Only

© 2012 Waters Corporation. All rights reserved.



Naming Convention ) oo s

Bl & Development

= Reinforces that each ACQUITY UPLC Family
member has a unique feature set - “built for
purpose” to address specific user needs

" The name support the expansion of the
brand...

= _..introducing ACQUITY UPLC I-Class
— Inlet

HE U i

— Innovative

— Investigative

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



. : Global Training

Resolution Management
Is Critical in UPLC

Rs =
N 4 o k + 1 S
& S
N %
Q %
Maximized in UPLC Maximized in UPLC

Separations by: Separations by:
Ultra-low dispersion system ® Range of chemistries
Small (< 2 pm) particles ® Multiple particle substrates
Higher pressure capability = Wide usable pH range (BEH)
Well-designed columns m Higher retentivity (HSS)

Instrument factors
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Instrument Contribution to ) -
Extra-Column Effects —

2 2 2 2 2 2 2 2
Gv,total = Gv,injector + Gv,precolumn + CTv,column + Gv,postcolumn + Gv,detector + z-detector -F
Injection Tubing Column Tubing Band- Time-based
volume between volume between spreading Band-
+ injector + column inside the spreading
injector and frits and detector in the
band- column detector cell n
spreading + Detect_or
tubing (Sampling
Rate; Time
Constant)

= Engineering developments have specifically improved
dispersion
— Injector, fittings, flow path, sealing surfaces
— Reduced tubing volumes
— Improved flow cell dispersion
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Tubing Size, pL/foot and Usage

Transfer lines from pump to autosampler 0.040" ID
(250 pL per foot)

Transfer lines and pump plumbing 0.020" ID
(0.020” ID - 62 pL per foot) '

Transfer lines from pump, injector, column,
detector and outlet of detector if appropriate 0.009” ID
(0.009” ID - 12 uL per foot)

Narrowbore systems )
(0.005” ID - 3.5 pL per foot) 0.005" ID

H-Class system APH )
(0.004" ID - 2.5 pL per foot) 0.004" 1D

I-Class system APH

(0.003” ID - 1.3 pL per foot) 0.003" ID

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



%% & Development

System Band Spreading:
Effect of Tubing ID and Length '

= Tubing with a large ID increases the overall system
volume and contributes to band spreading

= Excessive tubing lengths contribute to band spreading

= Decreasing tubing ID and increasing length increases
system pressure

?Dfﬂs'Le:;tJ L _/L> N
e @ ) 0
0

0.003" .020" ) 0.040"

Shortest length is best
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Lower Dispersion 2 i, P
I-Class versus Competitor '

P Pl & Development
Qe v

90.00"
72.001

Average Peak Capacity at 50 : 42

54.00

36.00]
0.004
0.07 0.14 0.21 0.28
M

Competitive UHPLC System: 21uL extra column band spread

AU

0.35 0.42

0130
o100 Average Peak Capacity at 50: 70
oo7e
:
0.000 ~
00 0 o oz 08 035 042

ACQUITY UPLC I-Class: 5uL extra column band spread
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- - B . Global Training
Improved Dispersion

ACQUITY UPLC I-Class System Vendor B UHPLC System

— 7T L e e ———
0.40 0.50 0.60 0.70 0.80 0.40 0.50 0.60 0.70 0.80
Minutes Minutes

Resolution and sensitivity is improved

Isocratic Separation of Tetracaine and Impurities
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Comparing 3.0mm, 2.1mm, and 1.0mm

Columns

AU

AU

et --'- %,
é # % Global Training

LN W & Development

f s % 1.0mm Column
0.010 S =z g
1 = £ = >
] 22 3 ;
: Lower plate count
\ A__A
0.000- JANAN AN YARERVAN A/\,
i
=
; 2.1mm Column
- - ©
5 3 4
g e B )
0.005-] ° g z
— ; ;
| A
0.000 1'A|"“ JAANAVAY ,JA AN AN ,/\,
&
~
, : 3.0mm Column
0.010- z
z x T g
z 3 S
0.005; é g :‘f
] g ] é
(2]
e A A A
. '(r /A.L\‘ JAVA /7&‘ JAN A JAGAN JAN A
0.00 l.‘OO 3.‘00 4.‘00 5.00
Minutes

Isocratic Elution of Barbiturates
2.1 x 50mm BEH C,; 1.7um
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Nts

CPSM-FL in black FTNin blue

3D ko) » ko) a

Compound FTN 5 Sigma PW (min.) FTN 5 Sigma Peak Cap. FL 5 Sigma PW (min.) FL 5 Sigma Peak Cap.
2-acetylfuran 0.0768 36.2 0.0612 45.1
acetanilide 0.0776 35.8 0.0718 38.6
acetophenone 0.0557 49.4 0.0454 60.5
propiophenone 0.0506 54.3 0.0418 65.6
butylparaben 0.0512 53.8 0.0407 67.3
benzophenone 0.0560 49.2 0.0430 63.8
valerophenone 0.0581 47.5 0.0417 65.8

B Y
-"f*‘i, Global Training

;g‘ & Development

PW = peak width
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I-Class BSM
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ACQUITY UPLC I-Class System &)
Binary Solvent Manager —
= What's New?

— 18,000 psi pressure envelope

— Hardware to support 18,000 psi
0 Heads

o0 High pressure seals

o Seal wash housings

o Vent valve

o Mixers (50, 100, and 380puL)

— Gold gasket check valves standard
— Some tubing changed to MP35N
— Transducers

— THF/Hexane kit available
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ACQUITY UPLC I-Class BSM i P

Pump A- Primary Head Pump A- Accumulator Head Pump B- Primary Head Pump B- Accumulator Head

Seal Wash Pump Degasser Chamber

Vent Valve 18K 50ul Mixer

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.




= ’A“*‘, Global Training
BSM- Primary Head Closup

20K Transducer

>’

\ ) 1 ﬁ._-;- " r
: N Ii Gold Gasket

. Check Valve Cartridge

18K Pump Head Assy

Inlet Filter

12V Valve

MP35N Tubing
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BSM 18K Pump Head Assembly it

>

Head Outlet to
Transducer Inlet Tubing Seal Wash Seal
(MP35N)

PFTE O-Ring (Fixed)

20K Transducer

Plunger, .0787 dim X
1.415

Dual Spring
HP Seal

Dual Spring

Dual Spri
Pump Head, ual Spring

Seal Wash Housing
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Updates to Heads, Seals, and Seal Wash  [= < ein
Housing |

= New 18k psi seals have
2 sealing surfaces

— Better seal lifetime

= New seal design
requires new heads and
seal wash housings

= A new 0.045 High
Pressure Seal and Seal
Wash Housing has been
Implemented into the |-
Class Binary Solvent
Manager beginning with
serial number
G12BUR641M

— See |-Class BSM Service
Note for retrofit procedure

© 2012 Waters Corporation. All rights reserved.




Updated Mixers 2, iy oo

= Torqgue increased for robustness at 18k psi

= Inlet nut and cartridge housing material change from SS to
Nitronic 60 to improve sealing

= Same volumes available 50uL, 100uL, and 380pL
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Upcatec Tubing Haterial & o

= Tubing In the pump
flow path that
experiences high
pressure swings can
develop pin holes from
the stress and leak

= New MP35N lines have
a smoother interior
surface and are more
robust to this
phenomenon
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P ressure E nve I (o) pe ‘ EIZ::;:::::

ACQUITY UPLC Pressure Envelope

Pressure
(psi) A
15,000
Pressure
(ps|) A 9,000
18,000
Flow Rate
12,000 N 1 2 (mLmin)
. Flow Rate
1 2 (mL/min)

ACQUITY UPLC I-Class Pressure Envelope
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T i Global Training

Pressure Table- Flow Rates above 1mL/min

L5 _ gg;\’ & Development

The pressure limit stays above 15000 psi for most of the flow rate
conditions

Mobile Phase composition (%B)

0

1 18000
1.1 17400
1.2 16800
1.3 16200
1.4 15600
1.5 15000
1.6 14400
1.7 13800
1.8 13200
1.9 12600

2 12000

Flow Rate (mL/min)

10
18000
18000
17520
16980
16440
15900
15360
14820
14280
13740
13200

20
18000
18000
18000
17760
17280
16800
16320
15840
15360
14880
14400

30
18000
18000
18000
18000
18000
17700
17280
16860
16440
16020
15600

40
18000
18000
18000
18000
18000
18000
18000
17880
17520
17160
16800

50
18000
18000
18000
18000
18000
18000
18000
18000
18000
18000
18000

60
18000
18000
18000
18000
18000
18000
18000
17880
17520
17160
16800

70
18000
18000
18000
18000
18000
17700
17280
16860
16440
16020
15600

80
18000
18000
18000
17760
17280
16800
16320
15840
15360
14880
14400

90
18000
18000
17520
16980
16440
15900
15360
14820
14280
13740
13200

100
18000
17400
16800
16200
15600
15000
14400
13800
13200
12600
12000
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System Volume Measurements

S %/ & Development

Program Step Gradient First Derivative
: — .
FTN 92.8uL
FL 85.1puL
H-Class (FTN) 360puL
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Matching System Volumes

L W & Development

ACQLJIT)X Binary Solvent Manager

UPLLC*

General l.-'l‘-.naing Iflutl Eventsl

Salvents Preszure Limitz Seal Waszh: ? |

|."1".'|j |Water j ﬂ Ly ||:| psi IT mik
B1 +| |Acetonitile -] High: [15000  psi

=]
Gradient:

Titme Flata | Whp |
(min) (mLAmin) WA, weB Curve :‘
0.600 100.0 0.0 Gradient Start:

{7 Al injection

{+ Befare injection

{7 After injection

|'IEI ul

nlon| &) w| ka2l —

Cormment; J
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- = - ; ‘;' obal Trainin
Ballistic Gradient ) e

10 Second Gradient

<€— SD = 12ms (6 replicates) Peak Capacity = 46

0.50

Y2 Height Width = 88ms
>

AU

UL

T T T T T T T T i T T T T T T T T
0.00 0.05 0.10 0.15 0.20

e 2mL/min @ 90°C

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.




\
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[ Modify ACOUITY Binary Solvent Manager Instrument Method
i i
HCOUITY Binary Solvent Manager Flun Time: |4.00 min ACQUITY Binary Solvent Manager Fun Time: |4.00 mir|
ures urce J
General | Dats | Analog Dut | Events | General | Dats | Analog Dut | Events |
Solvents Pressure Limits Seal'Wash 7| 100 A A
W > [waer x| W] e o pi | [fo min ] g &
|E'I j |¢u;|:||;|nt|ilg L Highe {17000  pas %
= [
Grait 0 min 0w H
Tene Fiow | Wpp Time: Fiow | pp
EE (mn) | {mLénind %4 ®E | Curve ﬂ @3 fmind | (mLémind %ohh %E | Curve
1 0600 q0.0 10.0 Gradent Start 1 0600 90.0 100 Gradient Start
2 |07 DGO0 900 100 i & Abiriection 2 |07 DGOD 900 100 i & Abiriection
3 [3.00 0600 510 95.0 [ £ Before iniec 3 |3.00 0600 510 95.0 [ £ Beiore ininct
4 |310 0600 &0 5.0 B T Tyt 4 |310 0600 &0 5.0 B T Tyt
5 |3.30 0600 a0.0 10.0 fi | " After mjection 5 |3.30 0 600 90,0 10.0 fi | " After mjection
an nan 4 alnl sl ann 4 > =l alnl 4 alnl sl ann 4 >
= :11 aly (Al =aly n 1 I— |_|L = :11 als (Al =aly n 1 I— |_|L
Comment; J Comment; J
Carcel_| Carel_|

(1 ;:‘;; [:L'Tm"l’m i | %8 |O..|rv=

1 0600 400 100

z 075 0600 900 100 6

3 |00 0600 50 95.0 B

4 |20 0600 50 250 6

5 [3.30 0600 900 100 B

§ |00 0800 g0n 100 11

7

5

5

10

"

12

13

14

15 'I
Cace|
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& Development

BSM Top Level Menu

A ACOUITY UPLC Console for System none on Node localhost - [Binary Solvent Manager]
= ACGUITY UPLC System
3] Blinary Scolver] Manages

+ Sample Managsr
+ TUV Dratactar

Contiel  Comfiguie  Mainlain  Troubleshool  Help

+/ Colamn .
P|l:l|$ L} HIH’IIIIIII'\ rli‘rrﬂlrlllﬂ“l. e m
E:;gm"lt'-‘ EOMRD S &ﬁ ?? s & E'D _ﬂ b B5M Total wolume pumped l;luw
g -
0.500 mimn Bl  50.0 % 8
T 2.000 S
pressure ripple {psi, 1 min) Aop Flowt
Degasser: Yent Yalve: Plindrmm *asinmum Delta "
0.52 psilal System 6673 6679 6 (s
Hismas
3,
Tanp = ey A Ruakim
AL L LT e
:- | I |
10 oW Accomutor A

- . 6700.00—
IQI Sypstem Status 5 = w ‘I]}l
B250 00 =

E=M Primary B

”:BSMP- fotor B
_ETI:II:I']']—_ CELmL ——r P
E ff/;ﬂ’h

="
BN ——— T

-10000 -3.00 -8 .00 -7.00 £ 00 =500 400 -3 00 -2 00 -1.00

Minubes

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.




Waters

THE SCIEMCE OF WHAT'S POSSIBLE.”

I-Class SM-FTN Fluidics

B Y
-"f*‘i, Global Training

;g‘ & Development
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& Development

SM-FTN Mechanics: Sealing Procedure

Tt g

Hardware in injection
port stays the same
as the H-Class

Assembly
motion

Sealing force
Increased to enable
18k psi

Force transducer
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Seal Extension Tube

%% & Development

= Improved Dispersion
—0.003” ID Tubing

—Protruded end

0 Modified “V” Detail
* Positive contact point

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



Hypo-Extended Tubing ") oo s

Foa o

= The hypo-extended tubing benefits

— Aids in a better mating of the tube with the injector valve
stator port surface

— Allows for more repeatable and acceptable installation of the
tubing into the injector valve

— Reduces the risk of carryover within the system by eliminating
chances of dead volume at the tube and port interface
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Hypo-Extended Tubing Installation =, i

= Connection guidelines for a new fitting:

— Caution: Carefully tighten so that the hypo tip is not damaged
or crushed.

— Use your fingers to tighten the fitting into the port and stop as
soon as you feel resistance.

— Use a 1/4-inch wrench and tighten until you feel the resistance
on the wrench.

— Tighten an additional 1/2 turn with the wrench to finish.

= Hypo-extended tubing fitting connection guidelines for a
previously installed fitting:
— Note: Reconnect only to the same port

— Use your fingers to tighten the fitting into the port and stop as
soon as you feel resistance.

— Use a 1/4-inch wrench and tighten until you feel the resistance
on the wrench.

— Tighten an additional 1/6 turn with the wrench to finish.
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SM-FTN Flow Diagram 2, i Fob

FCa FC10
[ =]
—{ union | 13
T11
I T2 To Waste
ssure
Tra nslducer FCT
T10

2 INJECT VALVE .
INJECT POSITION Seal Extension

Tube reduced

from 0.004” to

0.003” to

reduce

I dispersion

when compared

- to the H-Class

[ ]

SAMPLE /
Ird Wash T8 METERING
SYRINGE

e
I—E oUT Lea Pu mp
Ta 5 | I

To Waste %

SAMPLE

o]
=

Solenoid g4
Valve FC4

Olf 7

FC5

Injection
Fort
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Wrong Seal Extension Tube Effect

% & Development

NEW ACN Diode Array

Range: 1.26

1.6
1.4

1.2 N

8.0e-1 B
6.0e-1 ||
4.0e-1 |
2.0e-1 |
0.0t I ———— N

010 020 030 040 050 060 070 0.8 090 1.00 110 120 130 1.40 150
System Precision_FPO_04 Diode Array

0.68 Range: 1.984

1.6 [
1.4 [l
1.2

1.0 ||

AU

8.0e-1 [
6.0e-1 |
4.0e-1 ||
2.0e-1 |

0.0 HH\H‘w‘Hw“H\‘HwHH\HH\"H\HH\H‘w‘Hw‘”w‘Hw;‘”w\‘\‘ﬁwHwHH\HH\HH\HH\HH\ e [ ime

010 020 030 040 050 060 070 080 090 1.00 110 1.20 130 1.40  1.50
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Wrong Seal Extension Tube Effect

Global Training

.\ & Development

Gradient_Performance 02 _JP Diode Array
Range: 2.261e-1
1 2.35
2.l20 |
h
B ‘ \
1.5e-1é
.2 ’ 1.,‘72
1.0e-1- \‘
p 0.79 1.25
f ;"\ .
; | | ”
5.0e-2- I | I | \‘ 245
] [ | I
. i | | H | I
] i | I
oo ——n — S ]I /8 R B Y I N | N —
A A I R R R I R R R I R I R R R R R AR RN AR RN AR RN
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
Gradient_Performance 01TW Diode Array
2.‘44 Range: 2.638e-1
2.29 \
1 P
b 1..85
1.56-1- 147 H |
] | ‘
2 ] \‘ 2.14 |
1.0e-1- ”
] ‘ h 254
1 1.11 H H | !
5.0e-2- i | ‘ H ‘
] [
; i | | |
] /‘\\ ‘M‘ \“ H “ | I
0.04— | i i o
— ]\ )\ Il A )
T T T T T T T T T T T T T T T e e S T T S e e e e e [ime
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 .20 2.40 2.60 2.80 3.00
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SM-FTN Sample Loading €7 ) cov e

o

To Waste

To Column

From Pump

Inject Valve
Load Position

Y

Syringe / Sample Metering

To Waste
From Sample
RiNSE e—
Pump
Injection
Port
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SM-FTN Sample Injection €0 ) oo e

o

To Waste

To Column

Inject Valve From Pump
Inject Position

Y

Syringe / Sample Metering U

To Waste %

From Sample
RINSE e
Pump
Injection
Port
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SM-FTN: Injection Cycle Times ) o

Base Cycle Time (with ~17s
Empower Overhead)
Time/uL +2s/uL
Post Wash Os
Pre Wash time configured
PDA +3s (average)
Pre-Injection Volume Os (if time to deliver is subtracted
from re-equil time)
Load Ahead (with Empower ~17s
Overhead)
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SM-FTN Priming Recommendations 2 iy Beambioi

To Refresh Solvents For New Solvents
v Wash Solvent: SEC v Wash Solvent: 1z0 SEC
[+  Purge Solvent: cycles [+  Purge Solvent: cycles
] Cancel ] Cancel

= Selecting Wash Solvents
— Sample should be very soluble in the wash solvent

— Purge solvent does not contact sample (use wash solvent)

— Purqge solvent should not contain additives
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I-Class with SM-FTN Interactive Menu

& Development

-___ﬁ. ACQUITY UPLC Consale for System non b x.
ACQUITY UPLE System il T o
onirol  Cond Merisin Troubleshoot Hel er
1l Brnary Solvert Manager TN o o d @ Powes & mAun
-| Sampie Manager FTN
Seric hisgion
Flatary Mechaniam Syninge Valve 'u'ah-el/ Q [ COLUMN
M ,a—r » SR SN 01913117915725 @
rlersctve Display L Maadle L = -y
7 Calum / i SteFow
Piots Extension Aote Frabesar —
[Hairtenance Counters Loop 3.7 &
Lags P I I B LN
peet Conrok
0.0 pL
0.5% 24.4 n
Sample off L]
Symnge .
Home
Binary Sobvent
e Manager
\nfagh Pump
e sauPLE E
\iash
Syslem Stohes Valve Reom
: 0.0%
power
25.9 22.0
| Of = asle

© 2012 Waters Corporation. All rights reserved.

COMPANY CONFIENTIAL — For Internal Use Only




SM-FTN: Low Volume Injection
Linearity

S 5*4 & Development

640000~ : =
480000~ = =
I = < -
o [ = -
E 0.00 L—/ = =
320000 ' Minutes ' ' = ” _ =
// 5 Benzocaine R2 = 0.99996
A e Procaine R? = 0.99995
o —* Tetracaine R? = 0.99992
0 /2/
0.00 | | | | 0.50 | | | | 1.00 | | | | 1.50 | | | | 2.00
Amount
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SM-FTN: MS Carryover of Omeprazole

Omeprazole 10ng 0403

MRM of 1 Channel ES+
346.083 > 198.068 (Omeprazole)

100+ » V 7.06e7
1uL Injection of High Concentration |
Standard @ 10ng/mL
B 3
0 O.‘56 0.58 0.60 0.62 0.64 0.66 O.é8 0‘70 0.72 0.74\ h 0.76 0.78 0.80 0.82 0.84 O.éG O.éS
Blank1 10ng 0403 MRM of 1 Channel ES+
100+ 346.083 > 198.068 (Omeprazole)
H “ ~ “1 4.42¢3
|
| | “‘ || Blank shows No carry over
\ ~ i 1
| \ Lol ||
10 ol M H | | ' ,\ i |
“I'l L M | ‘ (LTI \\ I L I 1yl J‘ ‘ o 1] ‘
i M | HHHM I ”““w\‘f‘\ i M ,““ W‘ \ (| “‘\ I i ‘”‘\“““ “}\ \m Wi p \
‘J | ‘ Y ‘M‘ I “ W I \‘\ “ |
’\H‘ ﬂum‘ “‘ ‘\H w“‘ V) H “\ “\ i ‘”‘H‘ M\ i ‘n “\‘WM HM"“\ w ‘H‘ “ | "‘ ‘ \" limTi ‘\\‘ |
] ‘\HM N ' “‘ J ‘ \ ‘ ‘H | ‘ v‘ HH \ I ““ ‘ M ‘\ ‘ “ "“ | ’ ‘ \ \ ‘w | U ‘ “ h \ H\ ihv ‘” \\“\‘Uv\ ‘ “\M
(AL L A N (B L L ] \ ‘“M‘f
| | \v
0 0‘56 0.58 ‘ 060 0.62 064 ‘ 066 Oé8 O.‘70 O.‘72 0.‘74 0.‘76 0.7 8 0.84 0.86 0.88
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r‘.\ Global Training

SM-FTN: Low Carryover Extends
Quantification Ranges in MS '

Compound name: Omeprazole

Correlation coefficient: r = 0.999985, r2 = 0.999970

Calibration curve: 134101 * x + -12.3789

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

1200000+

1000000+

800000

Response

600000

400000+

200000

1 pg on column
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
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I-Class SM-FL Fluidics

B Y
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SM-FL Overview &)

= Implementation of the ACQUITY Classic fixed loop injection
technique on the new Common Platform SM

= Most parts not specific to fixed loop injection and post
Injection washing are the same as the SM_FTN

= 18K psi capable

= Lower dispersion

= Reduced carryover

= New Wash Syringe drive
= Updated valve manifold
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SM-FL (Fixed Loop)- I-Class Only &)

VDD
from SM Classic
R-Carriage
Assembly 18K Inject Valve
SM Syringe
L / Assembly
Peek Needle

Classic Style
Injector Seal /
Needle Wash
Housing Assy.
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e A
8855 Global Training

SM-FL: Injection Port

= |njection port moved to front
of SM-FL

-
-
-
-
-
-
—

= Needle volume reduced

= New routing of needle in
sample manager

-
-
-
-
-
-

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
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SM-FL: Injection Port €% ) cov e

>

Same function different position.
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Wash Block- Pressure Assist Function B v raeng

bw

Wash / Inject Block Internal Detail

A
Puncture Needle
Wash Range
~11.25 mm
INJECT / WASH \
PORT A
Sample Needle
Wash Range
~34.25 mm
BPR HOLDER
WASH BLOCK !
FRAME ) Needle Tip Position
~1 mm iti
/ / In Seal Position
Y Needle Overdrive
FLUID INPUT LINE Area ~ 5 mm

WASH / INJECT BLOCK
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Seal Port O-Ring Replacement =, il Do

Needle
wash
housing

i
Needle
wash
seal port

O-riNQg = g
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SM-FL: New Sample Needle ) oo

o & Development

= New default needle volume -
? ) %
PN
" Needle volume reduced N 'rj \AJ 1S
1 ‘,
= New fittings for Needle and T s
VDD

= Available Sample Needles
—PEEK (Available Now>
— PEEKSII
— Steel
—FEP
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SM-FL: Inject Valve B i e

& Development

= |nject Valve
— 18Kk psi compatibility
—New rotor

o Pod not
Interchangeable with
ACQUITY UPLC

—Minimized dispersion
— Improved carryover

= New sample loops
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SM-FL: New Loops ) cowm

& Development

New sample loops

Pre-swaged to
prevent poor
installation

Smaller o.d. tubing
with more
consistent i.d. for
better loop to loop
consistency

Better carryover
performance due to
hypo fitting
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SM-FL Component Overview €% ) oo

>

Vacuum Pump

Wash
Syringe Drive ASSY
(Direct Drive)

Valve Manifold
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Wash Syringe Drive Assembly

Strong
wash line

fitting

Upper -lx__

mounting —.r__ ' 1
bracket .

Strnngwash%_[;—_fl = |

Wash

syringes

Knurled
SCrEws
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Weak wash
line

Weak wash
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I-Class SM-FL Interactive Menu

A ACOUITY UPLC Console {Local) - [Sample Manager Interactive Display]

A

\
% Global Training

& Development

i—
Q System Status gample 0.0%
nnge pover

Sample Manager; Prime; Springas

Priming strong solvent

‘Wake

| Pun Time: 0.6 min 5

0.0

= ACOUITY UPLE Systern C i
anliel  Configuie  Mainlal Troubleshoal He ¥ Power
= Binary Solvert Manage o e . vt
Irteractive Diplay
Performance ) Sample Loop
= Sample Hun T 100 L
Irteractive Dizphay Azt e
Aetaiy Mechanism e Injection
+ TUWY Dretector d Walve el
+| Cohenn 142 psi = m Inject }
Flots i
Mantenance Counters ] o
o0t
Logs Wazh -
= B 6
5 . SARPLE
Binary Solvent
Manager E + ’ Hamss
““-':I:a‘!l-:lnn ¥ Hama Headie
W s 0.0%s L
COLLN
' E:nul
& u:Cud - Wi
Extended
SN DZ2003132115735
REOOM  piercing Haadla

269 226 238

D.0%%
power

/|

oir °C O
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SM-FL: Injection Mode Recommendations

- - - Advanced Settings  x
= Specified in the Advanced Settings S »
aE?ﬂrfa?llngzh;Tnfo owiing ophions bo override the l
— Full loop » L
I+ Injection Mode More info | Automatic (PLNO) =
(0] BeSt preCiSion [ Full Loop Crerfill Factor
0 Requires lots of sample - 3x or more | e
_ _ _ T
— Partial loop with pressure assist W np e

0 Weak wash injected along with the sample P

Needle Crverfill Flush

0 Inject up to 50% of loop volume I o Inecton
0 Recommended only for 20 and 50uL loops ]

Cancel

0 Recommended for fast injection-to-injection cycles
0 No extra sample consumed
— Partial loop needle overfill
o0 Widest injection volume range: 10-75% of loop volume
0 More reproducible than partial loop with pressure assist

0 Requires minimum 3 pL more than the injection volume
« Default will be less than 15uL, TBD
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SM-FL: Full Loop - 1 Q) oo ree
Sample Drawn

Q.+

Drawn Up Needle

Sample

Syringe

Sample 3X Weak

Injector
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SM-FL: Full Loop - 2
Sample Loaded

Pressure assist,
150 psi, delivery
of weak wash

Sample
Syringe

3
Needle
Injector BSM
Weak Sample 3X Weak
Air ga/
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SM-FL: Full Loop - 3
Sample Injected

Valve turns, injection made
Only sample is in the loop

Sample
Syringe
Needle
CMum$
4
Injector BSM
Weak Sample 3X Weak
Air ga/
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SM-FL: {:‘ & Development
Partial Loop (Pressure Assist) - 1
Sample Drawn

Drawn Up Needle

—

‘ Sample ‘

Sample
oo
Weak yringe
Inject 3
I:Iﬂ'
’\ / Columi
Air gap
4 uL Injector BSM
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SM-FL: Partial Loop - 2 &) o
Sample Positioned

Weak wash

Pressure Assist Air gap compressed
by Pressure Assist

—

Sample
Syringe

CMum$

4

/ Injector BSM

150 psi
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SM-FL: Partial Loop - 3 &) o
Sample Injected

Weak wash

Pressure Assist Air gap compressed
by Pressure Assist

—

Sample
Syringe

CMum$

4

BSM

Injector

NOTE: Air gap injected
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SM-FL: Partial Loop Needle Overfill
(PLUNO) — 1 Sample Drawn

. & Development

Drawn Up Needle Q l

Sample 1 =
Post Pre Weak gjﬂgg
" |nject "t 3 6
Pre Cdum%
Airgap 4
Injector BSM'

Note: Since ICOP version 1.30 the default setting is 15uL extra sample per injection.
This can be modified
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2! & Development

SM-FL: Partial Loop Needle Overfill - 2
Sample Positioned

Sample | \ - Sample
Post Pre Weak positioned
WL |niect 4HL 1 after the

2 1 Injector
TL A Valve in the
: Volume
Sample
Alr gap/ Syringe Detector
° 6 tube
CMum}
\ 4
: BSM
Air Injector
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SM-FL: Partial Loop Needle Overfill - 3
Sample Loaded

.:/ & Development

e Sample
/ pushed into
the Injector
loop
e Mobile
= phase fills
Sample remainder
Syringe of |00p

CMum%

BSM

Sample

Post ] Pre
1uL 14pL

Weak

Mobile Pre

1uL
phase Air Gap

6

4

\ Injector
Air
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SM-FL: Partial Loop Needle Overfill - 4 [ &R
Sample Injected

W) & Development
RS .‘ P

Sample e Sample
Post Pr Weak injected with
= i some mobile
: phase
Mobile = e No weak
phase girw@:: wash solvent
injected
e No air
injected
Cdum}

\ 4

BSM

Air Injector
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SM-FL: ‘Double-Click’

= After injection and cleaning
of the valve and sampling
mechanism there is a part
of the valve fact that is not
cleaned (Noted in RED)

—

= By actuating the valve

] . Sample
during the run the material Syringe
IS pushed into the sample 3
loop and then ‘injected m

during the end of the
gradient

4
BSM

Injector
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SM-FL: Cycle Inject Valve

& Development

Modify ACQUITY Sample Manager Instrument Method E
ACOUIT}/ Sample Manager Run Time: [5.50 rin

uUPLC®

General] Data  Ewents l

Initial Switch States 2
Chart Qut: J

1. |NoChange w| 3 |MoChange | |5 ample Pressure -]

2 |MoCh - 4 |MNoCh -
| o e J | e J Modify ACQUITY Sample Manager Instrument Method E
ACOUIT}/ Sample Manager Run Time: [5.50 in

[V Fun Events =
Time General ] Data  Ewents l
. Ewvent . )
(LTI Initial Switch States -
1 |z.00 Cycle Inject Yalve j Chart Dut:
2 Swvitch 1 1: Mo Change :‘v 3 |MNoChangs :" 5 ample Pressure j
3 Swyitch 2 _ _
- Stk 3 2 |MoChange - 4 |MoChange -
Swyitch 4
5 Sample Temperature
G Column Temperature
= Sample Temperature Off I Run Events
Column Temperature Off .
Cycle Inject Walve Time Evert Action -
[min)
1 3.00
2
3
P
5
i =l
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A

Determining Duration of Gradient Time %, Do

>

Bi Modify ACQUITY Binary Solvent Manager Instrument Method E 2 Chromatogram - [Cycle IV run?]

=] Fie Edk Display FProcess Tosk Window [ ]
ACOUIT}X Binary Solvent Manager Run Time: |2.00 i FRARBBHE LA @A BAD XX me s
HPLE® Cycle IV testCycle Inject Valve Test 12-Jan-2012
General lData ] Analog Dut] Event&] : 1?305315
Cytle v run? NEE AT Ay
Solvents Pressure Limits Seal Wash: % 023 Range: 1 99091
v| |90zwater 10z 40N w| (] | Low: |0 pi [0 min 2813
B2 *| |Acetonitile | High: [15000  psi g 1'
. A 1021
Gradient:
o) Time Floas ~|
fl imiry | omLming ot B | Curve :‘ J _ 80e2 ‘
1 0.600 8.0 95.0 Gradient Start: 1
2 3000 0600 5.0 94.10 11 & At injection P
3
7} " Befare injection
5 J ™ After injection e
) -

’—uL

20824

Comment; J
oo — - . r Time
ol | Lz | 025 050 075 100 125 150 175 200 235 250

Set up an isocratic method to run at the end Inject your sample and determine the
conditions (highest percent organic) of your time it takes for all your compounds of
gradient method. interest to elute. If the organic is high

enough, the compounds will most likely
co-elute (as seen above).

This would indicate the time you need to
add to your end condition segment.
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Evaluating Cycle Inject Valve Result SR e

Chromatogram - [Cycle I¥ run3 1min] g@@
File Edit Display Process Tools Window Help -8 X
A E fe B By B e @QABFRD QQOQUQ e ]

Cycle IV test TminCycle Inject Valve Test 12-Jan-2012

15:10:33

Cyele W rund min Dinde Array
0.22 Range: 1.944e-1

1.4e-14

1.2e-14

1.0e-14

g.0e-24

6.0e-2

4 .0e-24

2.0e-24

Al

EI.EI:—u—-— \(u

In this example, a Cycle Inject Valve event was set for 1 minute end condition conditions.
at the time it takes for all your compounds of interest to elute. The compounds of
interest co-elute at 0.22 min. A slight blip in the baseline can be seen at 1.22 min.
indicating possible carryover of material between ports 1 and 2.
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8855 Global Training

SM-FL: MS Carryover Improvement with |5 %brstisi
‘Double Click’

1 Carryover PLNO PLNO with Double Click
1 #1: Diphenhydramine 0.0005% 0.0001%

1s000.04  #2: Oxybutynin 0.0011% 0.0001%
| #3: Terfenadine 0.0053% 0.0004%

12000.04

Intensity

6000.04

0.0

0.00 1.00
Minutes

1st Blank Injection after High Concentration Standard PLNO
1st Blank Injection after High Concentration Standard PLNO with ‘Double Click’
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SM-FL: UV Carryover Improvement with  [&&eahmw
‘Double Click’ - Caffeine '

Partial Loop Needle Overfill (PLNO) Partial Loop Pressure Assist (PL)
Blank1 Blank1
Blank1 with DC Blank1 with DC

PLNO No 0.00100%
PLNO Yes 0.00062%
PL No 0.00064%
PL Yes 0.00024%
FTN -- 0.00034%

COMPANY CONFIENTIAL — For Internal Use Only © 2012 Waters Corporation. All rights reserved.



NEW Active Pre-Heater

= 18,000 PSI capable

= Improved Dispersion

—0.003” ID Tubing

—Protruded end
o Modified “V” Detall

* Positive contact point

LA

)
! L
L €

279002401 31655”:):5 T

COMPANY CONFIENTIAL — For Internal Use Only

© 2012 Waters Corporation. All rights reserved.




Improved Active PreHeaters

= Annealed 5X improved " Original APH

APH —Label on the APH,
—Label on the APH, 279002002
279002309 —{279002002 314551} cht[[[[ji:l
—— ey T - —Dated code on the box is
_ 18-March-2012
Dated code on the box is (03/18/12) and earlier

March, 19 2012
(03/19/12) and later

03/19/12

Waters Quality Parts' /Waters

e DT
2050 0

0073
ACQUITY UPLC APH S8 12.5LG

orv il v Ea W

WATERS CRITICAL CLEAN™ PER 735001035

Product of:
USA
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Where is 205000730 used?

D g & Development

Part number Description Where used
CM-A CM-Aux CH-30A CH-A
205000730 ACQUITY UPLC APH v v v v
SS 12.5LG

Standard length
used in 2-column
and 4-column con-
figurations
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ACQUITY UPLC I-Class System &) -
Column Management |

= \What's New?

— 2 supported configurations
o Single Column Heater

0 Dual Column Manager

* Not recommended with 4-50mm columns
because of dispersion

0 Aux Column Manager
* Not recommended because of dispersion

— CH-30A is compatible where HPLC columns
must be supported

—H-Class performance only
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COI u m n M a na g e ment “‘&, Global Training

& Development

Column Capacity Single column Up to 2 columns
Di - Max. 150mm length x 1.0 or 4.6 mm ID Max. 150mm length x 1.0 or 4.6 mm ID
imensions . - - o
w/ prefilter or guard column in-line w/ prefilter or guard column in-line
Temperature Range Ambient +5°C to 90 °C 4 °C to 90 °C
ces s . . independent control of each column with
Solvent Conditioning Active Pre-Heating (APH) Active PresHeating (Pt
Access to MS inlet Door slides across Inlet/Outlet configurable Left or Right
Column Fittings 18 K PSI- New design 18 K PSI- New design
Advanced Functionality None Column selection or 2D
High Pressure Valve None TWO valves - 18 K PSI, Dual 9 port valve
Configuration 2-column selector
2D Functionality None TWO valves - 18 K PSI, Dual 2 position

column selector

= Column management options equivalent to H-Class, lower
dispersion, higher pressure, optimized fittings

= Maximum 2 columns and 1 Column Manager
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A

ACQUITY UPLC I-Class System %, ity oo
Optical Detection |

= \What's New?

— 500nL flow cell has been optimized for reduced
dispersion
o Flow cell body is the same

o Inlet and outlet tubing i.d. has been reduced
« .0025” ID inlet PEEK tubing
* .0035” ID outlet PEEK tubing

— 250nL / 183 pum version for 1Imm chemistry

0 Reduced flow rate range

« still being characterized — information available via
shortly.
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TUV Interactive Display s

ACQUITY UPLC Cansele for
ACQUITY UPLE System

ICqﬂlrd ﬁur.ﬁgur: Mert=in  Trovkieshool Hdp
i Binary Sahvenl Mansger -

-] Sampie Manager FTN )
Interactive Display Lamp Housing
Ratary Mechanism
TUV Detector
+ Calumn
Piots .
lairtanance Counters Shutter
Logs Filter
el
y
L
Ellipaoidal s
Flow Cell type oo o r |
and S/N is read T———_——  SonLiGTeflonAF  Grating

: D028

# SN
0009 mA  Sample Flow Cell

D.0000 AL
;
."’I -

1.;} System Staks P
v, 250 pai -

from chip

230 nm

" Reference
#" Regulstor L

0.012 n&
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New TUV Preferences Menu

TUY Preferences

Shutter Control

Close shutter:

() After 10 minutes of inactivity

() Mewer

Optics Temperature Stabilization
Setting:
{®) Normal temperature
() Elevated temperature

() Maximum cooling

Component Identification Requirenent

Require for operation:

[] Lamp resident identification

[] Flow cell resident identification

COMPANY CONFIENTIAL — For Internal Use Only

5
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- B 5,,& & Development

You can set the type of environment that
is present in your lab, based on a general
temperature rating.

In the Optics Temperature Stabilization
field, you can specify the following
settings:

Normal temperature - Use this setting if the
temperature in your lab is normal room
temperature.

Elevated temperature - Use this setting if the
temperature in your lab is slightly higher than
normal room temperature.

Maximum cooling - Use this setting if the
temperature in your lab is consistently much
higher than normal room temperature.

Require for Operation

If the fields are checked, it would require the
presence of the electronic Lamp and/or Flow Cell
serial numbers to be present to start a run.
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" AR -
% & Global Training

I-Class PDA Flow Cell Qs * poormen

-Smaller outlet tubing
-Smaller AF tubing (250nL only)
-Thinner gaskets (250nL only)

-Smaller inlet tubing
-Thinner gaskets (250nL only)
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Current and New Flow Cell Configurations bl

Flow Cell | Pathlength | Teflon AF ID | Inlet ID | Outlet ID
Current 10 mm 240 um .005” .005”
Analytical
Low Disp 10 mm 240 pm .0025” .0035”
Analytical
New 10 mm 183 pm .0025” .0025”
250nL
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Volume (nL) & Bandspreading

oy gg;\’ & Development

Improvements
Flow Cell Inlet Optical Outlet Total
Tube Volume Tube Volume
Volume Volume
Current 1078 448 1207 2733
Analytical
Low Disp 270 448 591 1309
Analytical
New 250nL 270 263 302 835
Standard 6.38uL —-
Analytical
Analytical with 5.78uL 9.4%
0.0025"
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