THE SCIENCE OF WHAT'S POSSIBLE."

ACQUITY UPLC® Systems Course
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Course Overview

Full coverage of the ACQUITY Product line
ACQUITY H-Class system as an introduction

ACQUITY I-Class
As it differs from the H-Class systems
It similarities with ACQUITY Classic

ACQUITY Classic as it differs from H-Class and I-Class
Add-on components (eg. Sample Organizer, CM-A
ACQUITY Detectors

Workbook based
Brief lectures to give an overview and then follow the workbook

Test each system before and after performing all service
procedures

Taking the modules apart is encouraged as long as you can
successfully put it back together

Follow the procedures on the portal as much s possible
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Outline for this Presentation

Brief ACQUITY Chemistry Overview

Overview of current ACQUITY System Components
ACQUITY H-Class
ACQUITY I-Class
ACQUITY Classic
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Chemistry Overview

ACQUITY UPLC® Service Training
Introduction
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ENGINEERING BULK SYNTHESIS
& Mew column hamdware ® Rugged and alficert 1T pm BEH and | 8 pm HES particlas
& Low band broadening ® Mot echnoleg sl by advancod porows particles ever crestad
B Innovatte s rhlm:l‘;" B Lombinstion of kighest efficsnces, widest
pH range and sugerior mechanicsl simngi
® Subls columes beds & UPLE preessuruy

COLUMN PACKING

COFTWARE ! ® Cofumns must withs tare UPLC

m Papariess racking of volumn B PR

hisranyg with alord wdvnalagy B Now propritan; pack ing methors

B New t&t mstnumenty

ACOQUITY UPLE columna
feature #Cord techeology

*From the ACQUITY UPLC Columns Brochure
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Smaller Particles - The enabler of productivity

Existing HPLC
Technology

Optimum
combination of
speed, resolution

and sensitivityl

S KM Particle

0 0.5 1 15 2 2.5 3 3.5 4 5 6
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Particle Size and Flow Rate - Van Deemter
Equation

Aterm + B term + C term

H= a(dp) +b +c(dp)°u

u
£ C Term
2 g * (Mass transfer)
H g =
?f .~ |
g .
2 ot -~ A Term
N N . (Particle size and how well
m ~ - B Term bed was packed)
* P = = e o (AXial Diffusion)
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A Term- Particle Size and Packing Efficiency

EDO um Human Hair

L.7 um
ACAQUITY UPLC® Particles

5 um
Optimal Particle Size

Analytical Particles

(can fit 12 across hair) _ Pistribution
(leading to lower A term)
Images are on For Max Efficiency
same scale at a given Pressure

(Bar = 10 um)
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Particle Size and Flow Rate - Van Deemter
Equation

Aterm + B term + C term

H= a(dp) +b +c(dp)°u

u
g C Term
2 g * (Mass transfer)
H g =
?f .~ |
g .
2 ot - A Term
N N . (Particle size and how well
m ~ .- B Term bed was packed)
T _ . v o — — _(Ax_ial Diffusion)
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Chromatography Principles - Mass Transfer /
Diffusion

Mobile Phase

Particle
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Smaller Particles - The Enabler of Productivity

10 um Particle HPLC
2 1970's
H 15 5 um Particle
E 1980's
T .
P o 3.5 um Paril ‘Optimal velocity range:
1990's
m
[um] >
e ACQUITY UPLC™ System
= 1.7 um Particle il
' S
2004 .
0 T T T T T I
0 1 2 3 4 6 7
Flow Rate [mL/min]- Linear Velocity [u, mm/sec] >
ID=1.0 mm 0.04 0.07 0.10 0.13 0.17 0.20 0.24
ID=2.1 mm 0.15 0.3 0.45 0.6 0.75 0.9 1.05
ID = 4.6 mm 0.7 1.4 2.1 2.8 3.5 4.2 4.9
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Summary of Key System Attributes
Constant column length

Aterm + Bterm + C term

H= a(dp) +b +c(dp)u
u

Resolution Speed Sensitivity
Improvement | Improvement | Improvement

5to 1.7 um particles 1./7X 3X 1./7X
3to 1.7 pm particles 1.3X 2 X 1.3X
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Fixed Column Length: More resolution faster

; : - Theor
5 um, 0.2 mL/min, 354 psi eIy
000 ] K P 1.7X Resolution
Bozo . 3X Faster
o [ — 1.7X Sensitivity
I AN 27X Pressure
000 200 400 6.00 Minm:.soo | 10.00 12.00 o i5_00
1.7 um, 0.6 mL/min, 7656 psi o
30-030 f | 1.5X Resolution
<0020 | | ‘ 26X FaStel"
0.010 | “‘ ‘  \ 14X SenS|t|V|ty
oo e ————_ 22X Pressure
0.00 1.00 ‘ 2.00 Mi:;czzs 4.00 5.00 6.00
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Speed, Resolution, Sensitivity Options

Whether your obfective fs maximum speed or

1, UPLC technology provides

maximum resc i
you with the flexibility to achieve both 1
! Rs 5 =2.90
e
E 13X | 0.6X | 4.6%
4
|
0.00 0.50 1.00 1.50
.03

HPLC

2.1x 150 mm, 5.0 pm
0.04

Absorbares d 0 e
L
-
]
L
=]
L
i
i
Ln
[= 4}

l 8X |SAME | 3.6X

Rs pq = 4.57

Hacrbares ot 270

000 500 1000 1500 2000

Absorbance ol 270

Rs = 6.18
‘ 4x | 13X | 1.8X
o |

£
l 2.7% | 16X | 1.2X
i
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Column Length VS Separation Difficulty

I.IFII.-E Column Efficiency Separation Typs Choosing a UPLC mh:rmn |

ngth | - (M) based upon the relationship
30 mm  Ire00 5875 Easy between UPLC column length,
50 mm 29,400 11,750 Moderately Challenging length to particle size ratio
100mm | 58800 23500 | Difficult (Vdp), efficiency (N) and
150mm | 88200 35000 | ExtremelyDifficult separation type.

*do=1.7pm

*From the ACQUITY UPLC Columns Brochure
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ACQUITY UPLC® Column Chemistries

= BEHC18 _0o
. . —0m'5 AAANAANAAAN
— Trifunctionally Bonded C, g 36“

— Proprietary Endcapping
— Widest pH range

= BEH CS8 ”‘
— Trifunctionally Bonded Cg ~r
— Proprietary Endcapping
— Widest pH range

= BEH Shield RP18
— Monofunctionally bonded

— Embedded polar group

= BEH Phenyl . N\,VO
— Trifunctionally Bonded C4 Phenyl 05

— Proprietary Endcapping

= BEH HILIC
— Unbonded BEH particle
— HILIC for very polar bases

= HSS T3
— T3 Bonding & Endcapping
— Superior Polar Compound Retention o_’;‘/\/\/\/\/\/\/\/\/\
e
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Method Transfer Options using the ACQUITY Calculator

@ ACQUITY UPLC Columns Calculator - Untitled E5&

File Edit Help

Analytical Factors
(*) Isocratic Muolecular Weight: Column Temperature:  Retention Factor (k') ‘

) Gradient 0-100 v| Da oL Calculate

HPLZ (Binary ) W From HPLC # Tao UPLC UPLC (BSM) L
From HPLC L/dp = 30,000 To UPLC Lidp = 29,412
Column Length {L): 150 | mm Column Length {L): 50 | mim
Column Diameter: 4.6 [ pam Column Diameter: 2.1 | mm
Particle Diameter {dp): (5 | pm Particle Diameter (dp): (1.7 | pm

Injection ¥Yolume: pL Maximum Pressure: 14997 psi

Organic Mix
Original Isocratic Flow Acetonitrile: (100.00 | %4 Methanol: Tin
862 psi
%, 2
Time (rmin) Flowe (rrLfrmin (.l’-‘«qun:;us]l {OrgaBnic]l Caolumn Yalumesz

» 1 [T 1 oo |100.0 0.0 |--
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Method Transfer Options using the ACQUITY Calculator

I ) P.=99

1 1 1 1 = 1 I 1

(L0 vl 1] -1} &0 00 THLED 1200
Flieciml

Geometrically Scaled
HPLC Linear Velocity

i

| ]

P.=251

b0 W60 1590 amoe 3500 sope 3500

Maximum Peak Capacity
Equivalent Analysis Time

G0 SID 000 1580 00 Bee 0O 3500
[ RS
/ Original HPLC \
Gradient Method
U I P.=B5 N P=97
:J'x- -:.L'-:u 1_-5.'.:. :L:- 2.-Ix| r.lsa:u _u':::- :Il'i-'.'l 4.'313 '-‘--"1{' '! 00 |_5-:| u.-:: E-'_=:| J.!xu ]:'5-3 .ﬂ_;:l[:l

(L

Geometrically Scaled
UPLC Linear Velocity
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Equivalent Pealc Capacity
Shortest Analysis Time
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Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Acou

upPLC® : CLASS

ACQUITY H-Class I-Class Systems

Rev. 2.0 4/28/2010
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ACQUITY H-Class System

= Allows customers to move up to UPLC while making it
easier to run existing HPLC methods on the same
instrument

= The ACQUITY H-Class System consists of the following:
— Quaternary Solvent Manager (QSM)

o Four solvent low pressure gradient mixing
o Supports UPLC Pressures
o Low gradient delay volume

— SM-FTN (Sample Manager-Flow Through Needle)
o One injection mode- direct inject type
o Much simpler- Just specify injection volume
o Excellent recovery and precision

— CH-A
o High temperature column heater with active pre-heating
— CM-A
o Dual Column Manager for up to 4 columns
o Up to 6 columns are supported with CM-Aux slave units

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



ACQUITY H-Class System

Detectors
TUV, PDA eAPDA, FLR, ELSD

CH-A
High Temperature Column Heater
Active Pre-Heating

SM-FTN

Sample Manager-Flow Through Needle

QSM

Quaternary Solvent Manager
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H-Class QSM- Low Pressure Mixing

. 100ul Mixer
Primary Head Accumulator Head

Vent Valve

=g A"

« D

\
Low Pressure ' Degasser Chambers
Manifold

Gradient Proportioning Valve Pairs Seal Wash Pump
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Common Platform SM- (FTN or FL)

Sample Manager - FTN AQ%Y
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SM- Common Component Overview

Sample Compartment Door _ Inject Valve and
Insulating Foam R-Carriage SM Syringe
Assembly

Rotary Tray
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ACQUITY UPLC H-Class System- SM-FTN

= SM-FTN Only
— Designed for best combination of
performance and ease of use
— One injection mode
o Just select the injection volume

— Less stringent requirements for wash
solvents

N
N |
-

K
W
2
=
3
N
=
=
=
=
=
=
=
=
=
=
=
o
o

o Needlewash solvent washes outside of
needle only

o Purge solvent does not contact sample

I
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ACQUITY I-Class System

<€ Detectors
TUV, PDA eAPDA, FLR, ELSD
Low Dispersion Flow Cell Available

CH-A
High Temperature Column Heater
Active Pre-Heating

€—— SM-FTN or SM-FL

Sample Manager-Flow Through Needle
Sample Manager- Fixed Loop

BSM 18K

Binary Solvent Manager
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ACQUITY UPLC I-Class System

= Binary Solvent Manager (18K PSI Capable)
= Sample Manager (2 options)

— Fixed-Loop (FL) Sample Manager

— Flow-Through-Needle (FTN) Sample Manager
= Column Management (2 options)

— Single Column Heater

— Dual Column Manager
o Max 2 columns
o Optional 2D Technology feature

= Detection
— MS
— TUV or PDA only - new lower dispersion flow cells

= New ACQUITY UPLC Systems Driver Pack (June 2011 DP)

= Existing ACQUITY UPLC Chemistries
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I-Class BSM Fluidics

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
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ACQUITY UPLC I-Class System
Sample Manager

= FTN or FL Configuration
— Lower dispersion injector components
— 18K psi capable

— Select based on application needs and
laboratory work flow
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All Modules are Ethernet Controlled
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ACQUITY UPLC System - ACQUITY Console /7 System Driver

Plug and Play open architecture
Software and firmware packaged together
Simple upgrade strategy
Instrument Control Software
Separate portable application folds into:
MassLynx
Empower
Standalone

Other vendor’s software
Minimizes learning curve
Simple diagnostics - graphical
Single On-line Help
Connection InSight™ Support
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Instrument Driver Install Menu

W Deployment Manger : Welcome Page : - EHEIEI

Waters

THE SCIENCE OF WHAT'S POSSIBLE.

Welcome to the setup wizard.

Thiz wizard will guide you thraugh installing, and/or upagrading, or
remaving ‘waters components

Install / Upgrade

Femowe

- F-“.-ﬂl.‘
summ mm s

Woaters

THF SCTFRCE OF WHAT'S FOSETRCE.

Cancel
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ACQUITY UPLC Console

&2 ACQUITY UPLC Console (Local) - [System]

Hethe Control  Configure  Maintain - Troubleshoot  Help -
Binary Solvent Manager ‘t\C(\! J|_[-\.F
A )

[+ Sample Manager

[+ Sample Organizer
2 R 2 PDA Detector Column Manager
[+ PD& Detector - -
! N &
7 T

[+ Colurmn Manager

Flats gl Shutter Closed 26.8 °C A

Maintenance Counters = T \ Column Flo
Logs 1 Off @
Stop Flows

Column Selection ii' }

Column 1 3
Lamp

Sample Manager

23.0 °c
Off

Sample

R 26
Q Spstem Status nam 21.4

Binary Solvent Manager

1320 psi 1

0.100 miL/min
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ACQUITY Method Editor for Empower

&3 Untitled in UY_PQ Project as System/Administrator - Instrument Method Editor EHE'@
File Edit Wiew Help
0 (@] 21%]|[oury Acou
et [ Srge

AC-B5M AC0-5M ACO-TLY

ACOUIT}/ Binary Solvent Manager

General I D ata ] Analog I:Iut] Events]

Salventsz Preszure Limits ﬂ
- |“'W'ater jJ Low: |0 p3i

Seal wWash:

B w| |*Acetonitile | High [15000  psi 50 min

Gradient;
Time Flrnany . =
(mir) | (mLimin) itors wH | Curve

1 0.250 100.0 0o

2

3

4

5

? 5

Comment: ] J =l

-
. T

Ready
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ACQ UITY UPLC Syste m - Solve

nt Delivery

15 K psi performance
Accurate and precise flow rates
Accurate and precise composition

Low delay volume for gradient
applications

<120 pL System Volume
Long term reliability

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



Single Pump Pressure Example

&2 ACQUITY. UPLC Console for System acquity._training on Node WATERS-KKGKZ3F - [Binary Solvent Manager]

= ACQUITY UPLC Spstem
1 Binary Solvent Manager
+ Sample b anager
+- Colurnn
Plots
Maintenance Counters conditions performance

Control — Configure Maintain  Troubleshoot  Help @ Power 2 Flow

L 12533 psi Al 100.0

0.500 mL/min

L Pumped ¥olume
o

0.000

o
—
(=]
(=]

Stop Flc

Pressure Ripple {psi, 1 min)
Degasser: ¥ent Yalve: linirmum Maximum Delta

0.52 psia System 12464 12651 187

[>)

Home

&

16000, Frimary & Realtim

>

1
hamy

pEi

Y Y Y P Y Y P PP
- S
O

-2000.0=
16000, L Accumulstar 2
&P SvstemStatus E
= =
QDDD.D:III"""'u-....u|-..||-.-....-|--|.......u||
-5.00 -4.50 -4.00 -3.50 -300 -2.50 -2.00 4150 -1.00 -0.50 0.00

Minutes
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BSM Instrument Method

[ Modify ACQUITY Binary Solvent Manager Instrument Method

ACQUW}/ Binary Solvent Manager Run Time: [1.00 At
General l D ata ] Analog Dut] Events]
Solvents Prezzure Limits ? |

41
B2~

* ! ater jJ Lovar: |'||:||:| psi
Seal Wwash:
* Acetanitrile j High: |15EIEIEI pai |5.EI min

Gradient:
Time Floay Y
(min) (mLimin) ol B Curve
1 0.600 10.0 490.0
2 0.20 0.600 10.0 490.0 kR
3 0.60 0.600 40.0 10.0 11
4 30.00 0.00a 90.0 10.0 11
=)
E v
Cammett; J
QK. Cancel
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Acouityzr

Column Heating and Cooling Options
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CH-A
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Installing the Active Pre-Heater
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Finger-tight APH Fitting

Dual-threaded
finger-tight fitting

Stainless

Ferrule cap nut

Figure 13 - Finger-tight APH fitting
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Finger-tight APH Fitting Procedure

= Remove the APH assembly from the column compartment.
= Loosen stainless-steel cap nut from the finger-tight fitting.

= Insert the stainless-steel tubing with ferrule and fitting into
the column.
— Make sure the stainless-steel tubing protrudes beyond the ferrule.
= Seat the ferrule by securely finger-tightening the fitting into
the column.
— Do not engage the stainless-steel cap nut when seating the ferrule.
= Complete the connection by finger-tightening the stainless-
steel cap nut onto the fitting.
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CM-A (2 or 4-Columns)

= CM-A
— 2 X 150mm, or, 4 x 50mm* columns
— 2 independent heat/cool zones
— 2, 9-port switching valves

— Movable active pre-heaters (APH) allow for either left or right inlet
plumbing of the same module
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CM-A and CM-Aux (4-Columns)

= CM-A and CM-Aux
— 4 x 150mm columns

— 4 independent heat/cool
zones

— Active pre-heaters (APH) as
standard in all zones
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4 x 150mm Configuration

N
Dark Grey

Detector

ark Orange |=|j|l:olumn clip H I Active
=] cowmn 23 Preheater
Upper Column Manager AUX Buttons
| E ﬂculumn clip E I Active Il
| || Column 24 | FPreheater |
L
Brown O | Butmnso
Dark
{ Outlet Inlet
Switching Switching
k“ Valve Valve
—~
| Buttons \
Q Q Right
Dark Green =_”culumn clip Active J fﬂIEt
= column #1 ! Preheater |
Column Manager
Il g nl.‘.mumn ciip | Active | I ‘lrill::‘ba
II | column g2 |_Preheater |I

I I Sample Manager
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H-Class 30cm Column Compartments

= New 30cm Column Heater (CH-30A) -
176015046
— Single column heater
— Heats to 90°C
— Supports up to 4.6mm ID <
— 2 APH locations

o Enables optimum tubing configuration
for both HPLC and UPLC applications
(comes standard with HPLC length APH)

— Requires v. 1.45 ICS or later

= Existing ACQUITY 30cm CHC - 186015011

— For HPLC legacy support for >4.6mm ID
columns

— Requires H-Class compatibility kit
(205000761)
— Requires v. 1.46 ICS (June 2010 Driver Pack)
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THE SCIENCE OF WHAT'S POSSIBLE."

upPLC® : CLASS

Common Platform Sample Organizer
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ACQUITY UPLC System - Optional Sample
Organizer

Offers flexibility on sample format
22 thin (microtitre) plates (8,448 samples max)
15 medium height plates
8 full height (vial) plates (384 x 2mL vials)
Temperature controlled
Programmable Access any sample location

Complements Column Manager

Run diverse samples, with diverse methodologies

maintains high sample throughput by accessing
different chemistries
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Major Functional Assemblies

Sample Compartment

Pneumatics
Shelf
. R
Z-Drive \ §
<y
X-Shuttle
Air Compressor v
'( 3 ™
" '!'j,
: Y-Shuttle



Sample Organizer
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&3 ACQUITY. UPLC Console (Local) - [Sample Organizer Interactive Display]
‘= ACQUITY UPLC System
[# Binary Solvent Manager
[+ Sample Manager
(= Sample Diganizer

= PDA Delector
Interactive Display

(# Column Manager

Plots

Maintenance Counters

Logs

Q System Status
Sample Manager: Configure

sample Organizer: Please
close the door

Run Time: 0.0 min

[if:}

Contrel  Configue  Maintain - Troubleshoot  Help

°

7 —

] z

-

4 [

3 ———

2 A

Home.
Home:
*
= Shuttle ¥
@
Home @

Prievmatic:
106 psi 22.7°C
off
0.0% power
@
Shuttle X

Shuttle Transfer Time (sec)

Home to Away  Away to Home
X 0.000 0.000
Y 0.000 0.000

* Power

@ Run

$top Flow

[\.

7

ity

S

Centrol

D)

Home
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Shelf Stability Bracket

Shelf Stability Bracket

New wider Shelf
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Shelf Position Sensor and Flag

Shelf Sensor and Flag
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X-Shuttle Assembly Installed

SM-FTN Sample Compartment

X-Shuttle

Rotary Tray Drive for SM-FTN
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Rotary Tray Drive for Sample Organizer

- Plate Latch

Plate position fq
Sample Organizer

V1-V4 Vial
locations

Fixed Tray for.
SM-FTN plates

Calibration Pin
inserts here for
calibrating
rotary Tray
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THE SCIENCE OF WHAT'S POSSIBLE."

ACQUITY Classic System Overview

ACQUITY UPLC® Service Training
Introduction
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ACQUITY UPLC Classic System

DETECTOR OPTIONS

PDA eA, PDA, TUV, FLR,
ELS, SO0, AND TOD

COLUMN MANAGER

OPTIONS
SAMPLE DRGAMNIZER ]

HIGH TEMPERATURE
COLUMN HEATER,
COLUMN HEATER/COOLER,
AND COLUMN MANAGER

SAMPLE MANAGER

BINARY SOLVENT
MANAGER
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ACQUITY UPLC Classic System

Sample Organizer
Expands capacity (22/15/8 Plate/Vial Trays)
Shuttle plate feeder, heated/chilled
Column Manager (3 Choices)
Single column: ambient to 90°C
Column heater/chiller: 10 to 90°C

Column heater/chiller with 4 column switching

Column heater/chiller for legacy methods
ACQUITY UPLC Detectors

Introduced in 2004 Tunable UV, PDA, Fluorescence, ELSD, MS and MS/MS
Binary Solvent Manager Optimized for UPLC...
Binary high pressure blending Ultra-low dispersion

W/ 4 solvent capacity UPLC compatible sampling rates (80 Hz)

Low dispersion design, UPLC pressure

capable Sensitivity

Multiple Data Systems
Empower™, Empower 2 & Empower 3
MassLynx™ 4.0 and 4.1
Stand-Alone Control w/ Console

Sample Manager
Fast variable volume injector
Dual wash - low carryover

Plates and/or vials (4-40°C) Compatible with many of ABI/Sciex, ThermoFisher and

Bruker Mass Spectrometers
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ACQUITY UPLC System - Sample Management

Fast cycle times
High speed injection sequence
Smaller scale
Carryover <0.005%
Dual wash
1 through 50 pL loops
High pressure
Rugged valve switching design
Withstand high pressure actuation
No impact on column life

XYZZ Sample transport
Being replaced by new Common Platform SM
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Sample Manager Fluidics- Loop Based Injector

Fluidics Draw Everflow Inject Valve
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Supports Two ANSI STD Plates in XY Plane
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Needle-in-Needle Design

1. Locate sample 2. Puncture the 3. Lower sampling
vial cover probe and
aspirate sample
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Needle-in-Needle Design
Advantages

= Virtually eliminates blockage of the sampling probe or
injector by debris from the puncture of the cap of the
sample vials

®» Low dispersion in the sampling needle

)

\/l
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Sample Manager Method Editor

£ Modify ACQUITY Sample Manager Instrument Method g|
ACQUiW Sample Manager Run Time: [1.00 i

General lData l Events] Colurnn Manager]

_ 2
sample Laop Option Please Fead Loop Offline: J

" Partial Loop Disable v| min

{* Partial Loop ‘with Meedle Osverfill

C Full Loop [ Load Ahead
Wazh Saolventsz Temperature
Wieak: Colurn; Alarm Band:
M0/a0atNavaer <[] B0 L | 1 5
Strong: S ample:

11002 Acetonitrile | 200 L 250 T W i

Cormment:

J - Advanced

oK | Cancel
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ACQUITY UPLC System
Sample Management — Instrument Method

Full Loop
Using Pressure Assist injection technique
First choice (variable wastage & max cycle time)
Partial Loop

Using Needle Overfill injection technique
Best recovery/accuracy
15 pL sample wastage & longer cycle time

Using Pressure Assist injection technique
Fastest
No sample wastage
Other parameters
Loop Offline
Load Ahead
Variation of wash composition & duration
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Classic Sample Organizer
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Sample Organizer - Open Side-View
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Pneumatic - Driven Transport Shuttles
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SM Configuration with Sample Organizer

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




ACQUITY UPLC System
3 Column Management Configurations

Sample Manager w/ Column Heater Module

Heating only- Ambient to 90°C
Sample Manager w/ Column Heater/Cooler Module

Heating and cooling- 109C to 90°C e

Sample Manager w/ Column Manager
Heating and cooling 10°C to 90°C + 2 valves

4 column selection e =
Bypass column and divert to waste Lﬂ] .
ACQUITY UPLC 30 cm Column Heater/Cooler —
Accessory with the three system option above

iii"t
i
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HT Column Heater with Passive Heating
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Column Heater Compartment

In-line Filter Column Stabilizer
Assembly
(Passive Heating)

IIM PSSR S AT AT P M | AP T

ACQUITY Column Finger-tight Reusable fitting

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



B Modify ACQUITY Sample Manager Instrument Method

ACQUIW Sample Manager

General lData l Events] Colurnn Manager]

Sample Loop Option

Pleaze Headl

" Partial Loop
{* Partial Loop ‘with Meedle Osverfill
" Full Laop

Wwiash Salvents

wieak:
M0/a0atNavaer <[] B0 L
Strong:

11002 Acetonitrile

| 200 L

Cormment:

m

Sample Manager Method Editor

X
Run Time: |1.00 ik
Jid

Loop Offline:

Dizable = | rmin

[ Load &kead

r
Temperature

|
: Colurmnn: Alarm Band: I
S ample:

|25.D ~|'C M |5 HE:

= Advanced..

IIIK|

Cancel
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ACQUITY UPLC 30cm Column Heater/Cooler

To accommodate two 30cm HPLC Columns
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ACQUITY UPLC System - Detectors

ACQUITY TUV, PDA and eAPDA
10/25 mm path and 0.5/2.4 pL volume
Sampling rate 80 Hz

Wide wavelength range
TUV: 190 to 700 nm
PDA: 190 to 500 nm
eA PDA: 190 to 800 nm

Other detectors available today:
ELSD
FLR - flow cell <2uL
Waters SQD and TQD
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Light Guided Flow Cells- Total Internal Reflection

Light Path

0‘4|_ Mobile Phase

Light rays entering the liquid core of the flow cell are internally reflected

when they meet the Teflon AF boundary.
These rays are transmitted through the cell without loss, except for absorption

by the sample
Allows for good sensitivity while keeping flow cell volume (and

consequently dispersion) to a minimum
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ACQUITY UPLC System
Low dispersion UPLC flow cells

No effect of UV Cell on MS Data

Column 2.1x100mm

0.67 |
. 400uL/min
2292
0.78
No UV cell
" s 11.20
21.10
2031
1713 18.26 19.43
J 5.1561 6.497.33.93 o 1451 jga
o — e e e
e 23.05
23.30
UV cell In line
11.62
75/500/75
"%
2L.23 30
21.19%%
14.78 17.3218.38 19.5020.40
0‘ TTrTTT T T ““““““‘H““““““““““‘““““‘H‘““““““H“H“H““H““““““““\‘““\\\\‘\““““‘Time
2.00 4.00 6.00 800  10.00 12.00 1400 16.00 18.00 20.00 22.00 2400 26.00 28.00  30.00
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ACQUITY TUV Detector

Light-Guided Flow Cell

High-Intensity e ™, : :
Lamp : Y =7 . . Uiva Parformance LC

g 7

Backpressure
Regulator
(250psi)

Shortest possible column outlet tubing
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ACQUITY TUV Method Editor

5 Untitled in U¥_PQ_Project as System/Administrator. - Instrument Method Editor E]@|@
File Edit “iew Help
D|=a] 8|
UPLC PLC
sovett, |l ohager
ACO-BSM | ACQ-SM | | ACo-TLY
A H W avelength Mode )
COUItY TUV Detector et o

Channel & lﬁ-‘malog Out 1 ] E\-'entsl

Iv Lamp On ?
W avelength: D ata Mode:

254 nm |p‘-‘-.|3$|:|r|3ance j

Sampling Fate:

I ~ | paints/sec W Auto Zero On Inject Start

Filter Time Conztant; Auto Zero On wavelength Changes:

|N|:urmal ﬂ | 280 |Maintain Baseline j

Cormment;

Ready
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ACQUITY PDA Detector

Light-Guided Flow Cell

High-Intensity
Lamp

1900 ol MAX PRESSURE
70 bairs MAX PRESLUTE
So0nL

Backpressure Regulator (250psi)
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ACQUITY PDA Method Editor

Modify ACQUITY PDA Instrument Method g|
ACQUJW PDA Detector Fun Time: [1.00 miiry

General l 20 Ehannels] Analog I:Iut] Events]

v Lamp On b

[+ Enable 30 Data

;".., R ange: 210 nmo ta a00 hir

Reszolution; 1.2 *| nm

Modify ACQUITY PDA Instrument Method X
Sampling Rate: Filter Time Congtant: Exposure Time; i . .
CQU|W PDA Detector Run Time: [1.00 i

20 =| pointsdsec |N|:urmal ﬂ | FEC At - | mgec

General 20 Channels l.ﬁ.nalag I:Iut] Events]

Data Mode i El

[ Use UV blocking filker [below 21 Onm)
¥ Charinel 1 |Absurbance ﬂ |254 | nmrezolution

Comment:
¥ Channel 2 |Absurbance ﬂ ]230 |1.2 ﬂ rnim rezalution

| B

[ Channel 3

Ok (2

ak. ‘ Cancel |
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ACQUITY UPLC System
Flex cart

Optional UPLC FlexCart

Primarily for UPLC use with Mass
Spectrometers

Mobile, adjustable height
Provides platform for complete UPLC
system

Electrical outlets

Supports PC, monitor, etc.

Waste management
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THE SCIENCE OF WHAT'S POSSIBLE."

End of Presentation
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