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Next Generation Instrument Design

ACQUITY UPLC™ is a fully integrated modular system
which delivers unprecedented uptime, throughput and
productivity. The application of advanced system
diagnostics, eCord™ technology and Connections®
INSIGHT™ remote monitoring capabilities will be
discussed.



UPLC™ Technology Review
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* A new class of separation science
— Based on chromatography columns with very small particles

— Based on instruments designed to take advantage of the small
particles

* Provides improved resolution, speed, and sensitivity

 Suitable for chromatographic applications in general
— Appropriate for improving existing methods
— Appropriate for developing new methods
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HPLC: 7 Analgesics in 25 minutes

Components

Peak #1 — Acetaminophen
Peak #2 - 2-Acetomidophenol

Peak #5 - Acetylsalicylic Acid

Gradient Table
Time Flow %k %B %e %D Curve Peak #3 - Caffeine
1.00 98.0 2.0 0.0 0.0 Peak #4 - Acetanilide
2500 1.00 75.0 5.0 0.0 0.0 6
25,01 1.00 98.0 2.0 0.0 0.0 6 Peak #6 - Salicylic Acid
§0.00 0.05 9a.0 2.0 0.0 0.0 g Peak #7 — Phenacetin
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UPLC™:7 analgesics in 25 seconds
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Moving from HPLC to UPLC™
Increased Productivity and Solvent Savings

Column | System Re- Total | # of Solvent
Volume | Volume equili | cycle | injections | consumed
(X5) (x3) bra_ltlo time in per injection
n time :
(min.) (min.) | 24hours
HPLC 1.0 1.66mL | 620uL 10.2. {352 |41 35.2mL
46x1005u | ™M g 3mL) | (1.86mL)
25 min. run
time
UPLC™ 1.3 0.20mL | 120uL 1.04 1.45 003 1.9mL
21x501.7u | ™/MN | (1.0mL) | (0.360mL)
0.41 min run
time

Total Liters of solvent for 1000 injections:
HPLC: 35.2L Vs. UPLC™: 1.9L




Moving from HPLC to UPLC™
Improved Resolution
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Why Change from HPLC to UPLC™?
Improved sensitivity
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100 pg/mL
1.72 Mass1 > Mass2
2.08 796

HPLC

Rt = 2.08 min, Customer Compound A,
100pg/mL, 10uL injection.

Phenomenex column 2.0x30mm, 4um
Peak Width = 6 secs

%

G S A A A AN AN AR 1‘06 T 2‘06 ‘3'06"T|me
100 pg/mL
q 0.83 Mass1 > Mass?2
Rt = 0.83 min, Customer Compound A, 1.15e4
100pg/mL, 10pL injection. 054

ACQUITY UPLC™ Column C18 2.1x50mm, 1.7um
Peak Width = 1.8 secs

%

UPLC

o0 o0& 1,00

Method Comparison 100pg/mL, 10uL injection

Nicholas Ellor



2nd Generation Hybrid:
Bridged EthylSiloxane/Silica Hybrid Particles
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Waters Patented Technology
No. 6,686,035 B2

Bridged Ethanes
In Silica Matrix

Acoui

T™

| /; | Ultra Performance LC
N 4
EQ @ OEt Ot |
| t \...//o\s’-_ - N
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o Q 0 | =—— * 4 EOg -0t
/ \ / EO” T “OEt ] \
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| EtO OEt OEt | n o _J
Polyethoxysilane Tetraethoxysilane  Bis(triethoxysilyl)ethane
(BPEOS) (TEOS) (BTEE)

Anal. Chem. 2003, 75, 6781-6788



WC]erI’S ACQUITY UPLC™ Technology

Ultra performance by design
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Detectors: C:(DL""-L_\/I

i Ultra Perf Lct
Optical and/or Mass Spec ra Performance

Tunable UV or Photodiode Array
Optimized flow cell for UPLC™
High speed data sampling for

System Considerations:

Small Footprint

Redesigned tubing and fittings
Consolidated waste management
Integrated system diagnostics
Connections Insight™ remote diagnostics

Sample Organizer: (option)
Expands capacity (22/15/8)
Shuttles plate feed
Heated/chilled

Column Manager:
Innovative pivot design
Positions column to detector
E-Cord™ connection

Sample Manager:
Low dispersion XYZZ' Format
Fast cycle times

Low carryover

Plates and/or vials

Optional Sample Organizer

Binary Solvent Manager:
High pressure blending
Binary gradients

Four solvent choices
On-line degassing

Low dispersion design
UPLC pressure capabilities




Next Generation Instrument Design:
Synergistic Design: Hardware and Software
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Integrated hardware and software
— Visual system status indicators on hardware
— Instrument Control Panel

Instrument Console

— A customizable Instrument Console enables operators to easily
stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user
diagnostic capabilities.

eCord™ Technology
— Accurate permanent record of column history

Connections® INSIGHT™ remote monitoring capabilities



ACQUITY UPLC™ Modules:
Visual Indicators of Hardware Status
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* Front Panel LEDs

* Power LED (left)
— ON GREEN
® |nstrument is on, has power

* Flow LED (right)
— OFF

= Currently idle, not flowing,
appears in good health

— ON GREEN

= Pump is currently flowing, in
good health

— FLASHING RED

® Pump has stopped on error,
no longer flowing

— ON RED

m Serious system failure
prevents further operation




ACQUITY UPLC™

Instrument Control Panel from Run Samples View
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= ACQUITY_PDA in prm_PittCon_2005 as mcconvipfAdministrator - Run Samples Z E'E'

File Edit Wew Inject Actions Customize Diagnostics  Help
ﬂ ‘ ./ @ ':i' ‘@ ‘ ‘ ‘ | ‘ k? ‘ |F|ur‘| Only j |Eu:-ntinue on Fault j
Zample Set Method: Urtitled 1
| as0] ACO-2996 st 242,00 - PDA 210 0t 3500 nm at 1.2 nm
Flatettel | Samplebame ] ]
040
111:8,.1 analgesics mix ]
0.30-
=,
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0.00- WJ
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T e T | | | S I
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4]k E,Samplel g s J J J
ACQUITY Binary Solvent Manager FI" ACQUITY Sample Manager R" Instrument bethod:
L [Tly]
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10293 psi A1 930 % sample 150 °C Cotumn 849 T Edt | Moritor | [ Setp |
1.300 mijmin  B1 7.0 % @ 15.0 65.0 @
For Help, press F1 Systemn Idle - Sample Set Complete analgesics ﬂ# 1:E,1 -24;;“_; o=




ACQUITY UPLC™
Instrument Control Panel from Run Samples View

# ACQUITY_PDA in prm_PittCon_2005 as mcconvip/Administrator - Run Samples |'._||'E|r5__(|
File Edit Wiew Inject Actions Customize Diagnostics  Help
ﬂ ‘ / @ ':i' ‘ @ ‘ ‘ | ‘ ‘ kt? ‘ |F|un Oy ﬂ |En:|ntir'|ue an Fault j
Zample =et Method: Urtitled 1
| as0] ACO-2006 st 242.00 - FDA 2100 to 3500 nm at 1.2 nm
Platesrvell | SampleMame ]
0,40
1 [1:8,1 analyesics mix ]
D.SD—: Prime A/B Solvents
J = D_ED—: Salvent Line(s) to Prime SR
] Va o la - min
0.10- VE Bt
0.00
El 3 ow |
——— T Skark Elnse| — T T
0.00 0.05 0.35 0.40 0.45 .50
4 »
4| E,Samplel 1 i J J J
ACQUITY Binary Solvent Manager & ACQUITY Sample Manager R" Instrument Method:
[Ty]
Prime &/E solvents, .. |analgesics ﬂ
: « | Prime seal wash
10293 psi A1 93.0 % C Column 47 °C Edit | banitar | Setup |
1,300 mifmin Bl 7.0 % REsEE 5 65,0 @
Help
For Help, press Fl Swstem Idle - Sample Set Complete analgesics f]# 1:B,1 .ﬁ‘é 10 =




& ACQUITY_PDA in prm_PittCon_2005 as mcconvipfAdminisirator - Run Samples

ACQUITY UPLC™

Instrument Control Panel from Run Samples View

S[=/e3

File Edit Wiew Inject Actions Cuskomize Diagnostics Help
ﬂ ‘ / @ ‘ 'i ‘@ ‘ ‘ ‘ | ‘ k? ‘ |Hun Orily ﬂ |I:|:|ntinue an Fault j
Sample Set Method: Untitled r
| as0] ACG-2996 &t 242.00 - PD& 2100 to 350.0 nm at 1.2 nm
PlatesMiell | SampleMame
0.404 . i
1 (1:B1 analgesics mix ] Prime Syringes
0.0 " Sample syringe only
J = ] * Sample syringe and wash syringes
0.20
y Mumber of cycles:
EI.1EI—_
000 Ok Cancel |
hd
T T T T T " T I T
0.0a 0.0s 00 015 0.20 0.25 0.30 0.35 0.40 045 .50
Minutes
4 3
4Pk E,Sample] 1 i J J J
ACQUITY Binary Solvent Manager ; I?w ACQUITY Sample Manager Prime syringes. .. t Method
Wash neede... CE ﬂ
: Turn lights off .
10295 psi Al 93.0 % sample % °C Column ? Moritor | Setup |
1,300 mi/mn Bl 7.0 % 15.0 Reset SM
Help
Far Help, press F1 System Idle - Sample 5 lgesics f]# 1:E,1 .zé’é 10 @'




Next Generation Instrument Design:
Synergistic Design: Hardware and Software
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* Integrated hardware and software
— Visual system status indicators on hardware
— Instrument Control Panel

* Instrument Console

— A customizable Instrument Console enables operators to easily
stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user
diagnostic capabilities.

« eCord™ Technology
— Accurate permanent record of column history

« Connections® INSIGHT™ remote monitoring capabilities



ACQUITY UPLC™
Instrument Console

¥ ACQUITY_PDA in prm_PittCon_2005 as mcconvip/Administrator - Run Samples '._ E|[Z|
File Edit Wiew Inject Actions Cuskomize Diagnostics  Help
ﬂ ‘ ./ @ ‘ 'ﬁ' ‘@ ‘ ‘ ‘ ‘ | k‘? ‘ |F|ur'| Oy j |Eu:-ntinue on Fault j
Zample =et Method: Urtitled 1
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=l
: 0 .
10291 psi £1 950 % sample 170 °C (g | e |
1,300 mlfmin  B1 7.0 % @ 15,0
L R BCQUITY UPLC I
For Help, press F1 System Idle - Sample Iet-ls aunch ACQ a..a.gm.-_:ansae [:_]#1:511 Q@nm =1




ACQUITY UPLC™
Console Main View

P

<= ACQUITY UPLC Console for System ACQUITY _PDA on NMode CORE-ACQUITY -04 - [System]

= '&'I:L_J'IllTITJ LIPS S Caontral  Configure Maintain - Troubleshoot  Help
[=- Binary Solvent Manager -
Interactive Dizplay C U'
Perfarmatice R R &
Sample kanager N _
Colurmn @
flow
Plats LT -
b aintenance Counters Al — Floe
Logz ol
10032 ps 93.0% @
Stop Flow
1.300 mL/min 7.0%
- g B1
temperature
System Status -
Q ! Column 65.0 °c
65.0
Sample 15.0 °c
..... 15.0
Room 239 -C

ACQUITY UPLC™
Console same in Empower™ and Mass Lynx™




ACQUITY UPLC™
Console Main View: Help!
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C Console for System ACQUITY _system3 on Node WATERS-KKKGF4Y - [System]

- Wi £ il Control  Configure baintain - Troubleshoot | Help
[+ Binary Solvent Manager A *
o al e ACQUITY UPLE Conscle help...  F1 CQUIT
= TUY Detector R H | About ACOUITY UPLE Conscle... | e L}
Interactive Dizplay \ N )
[+ Colurnn E;h
Plotz " Hox :
i B1 %
Maintenance Counters e G [ S— i
Logs &
TUY Detector : % )
SM FO4UIPTOZEM 4 L L=k
Wer 1.1,1145 (Jun 25 Z004)
mL/min ?)
Calurnm I e L;r.np
S M41452E05
)
temperature absorbance —
: Auto Zero
Spsl  Sample Manager L 26.1 =C
a Sh EQ4UPSO39M Column -0.0024 au 4
Ver 1.0.96 (Jul 12 2004) Off A -
254 nn & kdode
20
| Sample 29.1
Ooff
Binary Solvent Manager
SN ED4LIPEDESM
Yer 1,0.54 (Jul 07 2004) Room 26.2 °C
|




ACQUITY UPLC™
Console Main View: System Set-Up
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& ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [System] =13

.I'-'l,|_:|_-J_|”T'-|" I_IF'LL. -:I-|r|:'_-:tEEr|-| |:|:|r'|t[_||:|| I:Dnﬁgure Maintain TrDublEShDDt HElp

[=I Binary Salvent kanager '
Interactive Display Set flow... C U|
Perfarmance =

Sample Manager _

Coalumn Prime A/8 zalvents. ..

)2
&

Flaots Prime zeal wazh 'T\ flow

Maintenance Counters Wizible syztem identification & - Fow
ose 93.0%
10033 psi —_—
Stop Flow
1.300 mL/min 7.0%
- g ﬂ
temperature
Q System Status ol 65.0 °C
65.0
Sample 15.0 ~c
15.0

Room 239 ~C




ACQUITY UPLC™
Console Main View : System Preferences
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&2 ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY -04 - [System]

- B)X]

= 'LII"I:I'_J'IHTI.TJ UPLC System Contral | Configure | Maintain - Troubleshoot  Help
(= Binary Solvent Manager H
T e Systemn preferences. . C U|
Perfarmance ‘H R =
Sample Manager N _
Colurmn
Flots .' (B1 ] 0 —
M aintenance Counters . g Al — Flaw
Logs System Preferences —
) 93.0%
psi e
Inits af Pressure M
top Flow
{* psi " bar (" kPa
miL /min 7.0%
k. l [ Cancel ]
Syzstem Status o
0 ! Column 65.0 °c
65.0
sample 15.0 °c
15.0

Room 239 °C




ACQUITY UPLC™
Console Main View: Log Entries
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&2 ACQUITY UPLC Console for System ACQUITY _PDA on Node CORE-ACQUITY -04 - [System]

ACOUITY LPLI &ri
(= Binary Salvent Manager
|nteractive Dizplay

Control  Configure | Maintain | Troublezhoot Help

Create log entry...

Ferformance —

Sample Manager Create Log Entry
Calurin @
Flotz Applies bo: Operator: [LTH '
M aintenance Counters System 2 e —— | _1 m — Flaw
Logs ¢ Solvent Manager 03 .0% @

Sample Manager -

System Stop Flow

7.0%
- e B

0 System Status




ACQUITY UPLC™ :
Console Main View: Service Mode
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& ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [System] M=1E3

.-"-'-.I:ZI_'-J_IIIT"'r' UPLC System Contral  Configure  Maintain | Troubleshoot | Help
[=I Binary Salvent kanager ) H
Interactive Dizplay Service mods... C L,“
Perfarmance R Save semrvice profile...
Sample Manager . Submit Connections [nsight™ request...
Colurnn
How ’
Flots L -
kaintenance Counters Al — Flawy
Logs T
10029 s ekt @
Stop Flow
1.300 mL/min 7.0%
temperature
System Status @
Q ! Column 65.0 -c
65.0
Sample 15.0 °c
15.0
Room 24.0 °C




ACQUITY UPLC™ Binary Solvent Manager :
Main Interface
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&2 ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Binary Solvent Manager]

= .-'-‘-.EEJITYF'LE System Contral  Configure Maintain - Troublezhoot Help & Power @ Flow
(=1 Einary Solvent Manager
|nteractive Dizplay
Perfarmance
=) Sample Manager
|nteractive Dizplay conditions performance ﬁ
=2 Mechanizm ko
= Column 10270 psi ﬂ M LT Pumped Yolume Flaw
Calumn GC | 41.390 L |
Con BI 7.0 % ®
Care and Lze
Plats pressure ripple {psi, 1 min) Stop Flow
b gintenance Counters Degasser: ¥Yent Yalve: Tinirnum Mairnurm Delka (“
Logs 10257 10277 20 b
Home
Realtime

Q Spstem Status Solvent A: Solvent B: {\ ‘,.5
B | 1 e

L [
‘ -4.00 -3.50 -5.00 =250 -2.00 -1.50 -1.00 -0.50 0.0a




ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing
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€ ACQUITY. UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Binary Solvent Manager]

(= ACAUITY UPLC System C .
ontral - Configure aittain | Troubleshoot  Hel £ *
Binary Solvent Manager 4 2 & Power & Flaw
[=- Sample Manager Heads...
Interactive Dizplap Static decay test...
#rZ Mechanizm Fleset dvol
Clumn conditions ezel pumped volume. .. petformance @
Flots . Create log entry... e
Maintenance Counters 10452 psi — e Pumped Yolume Flawy
Logs .
Head Maintenance ‘
L.000
Stop Flows
A
A B H;:rne
.ﬁr L4 _lﬁ - Re-altime
Primary Accumulator Primary Accumulator I —— e P
af o)
L
Q Spstem Status
Mowe Forward ] [Mu:-ve Backward ] 6@
L
M
—r
10300004 “ . M L
T O T O I O T O T | T T T T I T O T O | O O O O | O O O T | T T T T I T O T O I O T O T | T T T T I —
-10.00 -9.00 -8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 o.0o
Minutes



ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing
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€ ACQUITY. UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Binary Solvent Manager]

= ACQUIT PLE System Contral - Configure | Maintain | Troubleshoot  Help & Power @ Fow
Heads. ..
Interactive Dizplap Static decay test...
#rZ Mechanizm ~
Colurnn conditions A RS performance ?‘
Plots . Create log entry... T
10452 psi

Maintenance Counters

Static Decay Test

o 1.300 mL/min
Filling cylinders _
Degasser: N . |
0 psila] Test Parameters un Time
. 0.3 min ]
Module: .

System Pressure

104500 -
10260 00— << Results Cloze
a Spstem Status Frimary &

psi

10000,
H
= Results .
0. il
Accumulstor &
o TS —Primary —hAccumulator
] _
1030000 e __.
e
-10.00 -8.00
Decay Rate: psi/min Decay Rate: psi/min
Leak Rate: pL/min Leak Rate: pL/min
% of Stroke: L % of Stroke: L
Final Pressure: psi Final Pressure: psi
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ACQUITY UPLC™ Binary Solvent Manager :
Automated Maintenance & Performance Testing

Static Decay Test

Module:

Results

Test Parameters

Accumulator:

& w
14000 psi

Run Time:

0.0 min

)
4.9

Cloze ]

[ <4 Results ] [

—hAccumulator

—Primary

Test Passed

Decay Rate:
Leak Rate:
%o of Stroke:

Final Pressure:

87 psi/min

0.063 pL/min
13.5 %
11507 psi

Test Passed

Decay Rate:
Leak Rate:
%o of Stroke:

Final Pressure:

92 psi/min

0.062 uL/min
15.1 %
13472 psi




ACQUITY UPLC™ Binary Solvent Manager :
Real Time Interactive Display
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&% ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Binary Solvent Manager Interactive Display]

(= ACEAUITY UPLC System C : A
; ontrol  Configure Maintain - Troubleshoot Help £ F
(= Binary Saolvent Manager @ Power & Flow
1.209 mL/min 93.0 %o 0.091 mL/min 7.0 %
Performance LT T T T T ~.
Sample Manager PRIMARY ~ ACCUMULATOR | FRIMARYT - ACCUMULATOR |
Calurmmn * 3 psi - ! * 4 psi / Sample @
Plots Manager
Maintenance Counters Flow
Logs @
Stop Flawy
; e
b Went Valve
.-‘lr *5ystem
, T
,rf Solvent Select (et
L Walves ¥
Il'III @
i 10259 psi -
! 1.300 mL/min Home
"IISeaI Wash Pump Degasser
Pumping sy Degassing R
- —if o 4l
0 Spztem Status 5.0 min & 0.49 psi[a]
Al Lz El EZ
Seal Wash 0.1% Formic,/Water 0.1% Formic,/ACN ‘i aske *u




ACQUITY UPLC™ Binary Solvent Manager :
Real Time Performance
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¢ ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY -04 - [Binary Solvent Manager Performance] IZIIEIEI
ACQUITY UPLC Syst L
= Bﬂeinar}l Sore ;Sazr;ger Cortrol - Configure  Maintain  Troubleshoot  Help & Power & Flow
Interactive Dizplay
Performance
Sample Mge[ heads pressure ripple (psi, 1 min)
Column ﬁ;
Plats A B A B A
taintenance Counters Flow
Compression-
Logs Decompreesion  1.28 1.39 Minmum 10251 10183 @
{C/D}) Ratio
Stop Flowe
Compressibility 0.60 0.89 Maxinmum 10271 10198
Delta 20 15 :;me

0 System Status
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ACQUITY UPLC™ Sample Manager:

Main Interface

< ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager]

= ACAUITY UPLLC System

[=) Binary Solvent Manager
|nteractive Display
Perfarmance

Sample Manager

Colurmit

Flots

Maintenance Counters

Logs

Q System Status

Control — Configure Maintain Troubleshoot Help
fonditions temperature lsample
“C
sample Pressure: Column 64.9 Current: 1:B,1
- 65.0
Injections
15.0 -=cC
s | . e
Injector Yalve: ampie 15.0 . LSS ]
. A=lo ] 100000
Inject
Room 23.4 °C
Sample Temp

d 15-04_:“44_‘“_'“—/_’_V_A_A—ILW_W_V\_N_M_\_“N A N
14 987 ) i f

& Power & Run

Flowy

Stop Flowe

A

Home

®

Realtime

Calumn Temp

5] T s
B4 51

Foom Temg

-6.00 -5.00 -4.00
Minutes




ACQUITY UPLC™ Sample Manager:
Real Time Interactive Display
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&% ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager Interactive Display]

= ACAUITY UPLC System C - s e
; ontrol - Configure Maintain - Troubleshoot  Help £
Binamy Salvent b anager ¥ Power @ Run
(= Sample Manager
ve Display - Sample Loop
e Mechanizm PTESSL:TE 5.0ul
ERstu Asist S ample Syringe
Plats "
. Injection
Maintenance Counters - ] balve
Logs Opsi = Inject /I
Wazh
Select
5 SakiPLE
Binary Solvent
kM anager m
& Home Strong Heedle Y a
! 100.0% B v
COLUkH Crip
i Contral
I 2r eCord < 1:B,1
SM01141434910M28
WO ROOk Mezdle
@ SystemStatus _— - e
\wash gam:"e 44.3%
S ACE aurer
winges P
5.0 §23.1 15.0
*C 15.0
Water 5050 ACN/Water Wigshe

@<

Stop Flowy

S

Contral

D

Home
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ACQUITY UPLC™ Sample Manager:
Real Time Interactive Display

[i=]E

& ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 gample Syringe Valve

= ACAUITY UPLC System
Binamy Salvent b anager
(= Sample Manager

Cantral

Interactve Dizplay

Configure

taintain  Troubleshoot

Help

Yalve position:

" Needle (Sample syringe to needle)

#1E Mechanizm
Calurn
Plots
b aintenance Counters
Logz

Sample Spotlight
o System Statu

Turn light:
O off

+ on

Pressure
Azzizh

Wash
Select

" Fill {Sample syringe ko wash solvent)

Sample Syrig

&
Yalve * Bypass (Wash solvent to needle)

6

_T‘-__—-r

Binary Solvent
kM anager m
4 Home
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= ACOUITY UPLC System
[=) Binary Solvent Manager
Interactive Display
Performance
(=) Sample Manager
Interactive Diz

#=rZ Mechanizm
Column
Flots
Maintenance Counters
Logs

Q System Status

Cantral

& Home

===

YWazh
Syringes

Caonfigure

ACQUITY UPLC™ Sample Manager:
Characterization, Maintenance and Testing Functions

@ ACQUITY UPLC Console for System ACOQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager Interactive Display]

Stop Flowe

Maintain | Troubleshoot  Help & Power @ Pun
Characterize r | MWeedle and loop volurnes...
Feplace Meedle zeal... Samflle Loop
Calibrate needle & axis...
Leak test » fuinge -
e |njection
Back pressure regulator test. Opsi  # Walve
. Hle
Dizable motars
Park, injection valve ey
Defrozt... @
Resget injection count... - S&hPLE
Binary Solvent
Create log entry. .. k anager E
L nl
Meedl:
¥
COLURM Crrip
(o] Control
Characterize Needle and Loop Volumes
Meedle
q 'ash
Measuring
o
Run time:

Mominal Configuration

5.0
30

Loop volume:

Needle volume:

0.0

pL
pL

Results >

T

Flow

V@

Caontral

®

Home
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ACQUITY UPLC™ Sample Manager:

Characterization, Maintenance and Testing Functions

£2 ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager Interactive Display]

®

Flow

@

Stop Flowe

S

Caontral

=

Home

= ACQUITY UPLC System C - "
; ontrol - Configure | Maintain | Troublezhoot  Help £
[=) Binary Solvent Manager - ¥ Power @ Run
Irteractive Display | Characterize r | MWeedle and loop volurnes...
Performance Feplace * Meedle zeal.. Sample Loop
=) Sample Manager Calbrate needle 2 axis...
Interactive Dizplay » 5.0 pL
=2 Mecharizm Leak test b phinas o
e |njection
Calumn Back pressure regulator test. Walve
Plats :
Maintenance Counters Disable maotors
Logs Park, injection valve
Defrozt...
Reset injection count... Characterize Needle and Loop Yolumes
Create log entry. ..
& Home ] ST
100.0% Wash :
k.4 ’ Nominal Configuration Run time:
( 0.0 min L
Loop volume: 5.0 pL 0.0
Needle volume: 30 pL
Q System Status [ -
Samply << Results Close
wlash Springs l [ ]
Syringes
Results
Measured volume
System volume with loop: 47.1 L
Water 50,50 ACN,/'Water System volume without loop: 41.0 L
Loap: Pass 5.8 HL
MNeedle:  Pass 33.56 HL




ACQUITY UPLC™ Sample Manager:

Characterization, Maintenance and Testing Functions
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&2 ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager Interactive Display]

= ACAUITY UPLE System C . —
) ontrol  Configure | Maintain | Troubleshoot Help £
Binary Solvent tanager - N & Pawer @ Run
=) Sample Manager Characterize
Interactive Display | Replace » | Sample syringe Sample Loop
#rZ Mechanism Calibrate needle £ axis... “Wazh springes 5.0 pL
Calurnn ,
Plats Leak test » Meedle - b
. njectian
haintenance Counters Back pressure requlatar test. _ i W alve 7
Logs - Opsi  # Inject
Dizable motors /
Fark injection valve Stop Flov
Defrost. . @
Reget injection count... - S&hd PLE s iy
Binary Solvent -—
Create log entry... b4 anager E v . Contral
& Home ST Home Heedle ¥
OFf ‘
ST B A oore .
Crrip .
Replace Sample Syringe TR Fntral Home
bl |
WARNING: Meedle will start moving when this action is accepted, Keep clear of chamber. F 00k Headle
Q System Status i =t
Instrument must be reset ko return to normal operation, TR

power

3.1 15.0 %
o0 °C  15.0
0 ) U

Water 50/50 ACN,/Water WWashe
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ACQUITY UPLC™ Sample Manager:

Characterization, Maintenance and Testing Functions

&2 ACQUITY UPLC Console for System

= ACAUITY UPLC System
Binary Solvent kanager
[=) Sample Manager

H1E Mechanizm
Colurnin
Plats
Maintenance Counters
Logs

o Syztem Status

QUITY_PDA on Node CORE-ACQUITY -04 - [Sample Manager Interactive Display]

Control - Configure | Maintain | Troubleshoot Help @ Power
Characterize 4
Feplace r Sample Loop
Calibrate needle £ axis... 5.0 pL
Leak, test L4 i i L
Sample synnge [static)... et
Back prezsure regulatar test... e T e Walve
Lol wellers Meedle seal [static]... /
Fark, injection walve
Defrost... @
Fezet injection count... - Sebd PLE
Binary Salkwent
Create log entry... M anager m i v
#® Home o S0P Home Headle
' “Wwazh 0.0% ¥
COLURMN Drip
(o} Caontral
v eCord < 1:B,1
SND1141434910M28
ROOM Meedlz
—— - i
Wash Sarmple 56.1% 44.3%
i Suringe
Syringes power power

Water

50,/50 ACN/"Water

Waste

646 23.1 150
650 *C

15.0

& Fun

T

Flowy

@

Stop Flow

Control

=

Home




ACQUITY UPLC™ Sample Manager:
Sample Manager XYZ Mechanism
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&3 ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Sample Manager XYZ Mechanism] =13
= ACAUITY UPLC Spst
= Bina Solvent ;Sai:ger Control  Configure  Maintain - Troubleshoot  Help & Power @ Pun
Interactive Dizplay
Performarce Meedle Position: Up
= Sample kanager Up
Interactive Dizplay > H @ @ 71 ﬁ;
=re Mechanizm ome ame b
[+ Colurmn Flow
Plots
Maintenance Counters Drain Wash
Logs I- I L Seal Stop Flow
Vial 1 Vial 2 Vial 3 Vial 4 Control
K l;l:IITIE
@ X Reference @ ¥ Home
Q System Status
Z'Plate @ se s@f = YHome
Plate /
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ACQUITY UPLC™ Sample Manager:
Sample Manager XYZ Mechanism

& ACQUITY, UPLC Console for. System ACQUITY._PDA on Node CORE-ACQUITY-04 - [Sample Manager XYZ Mechanism]

= ACOUITY UPLC Spstern
Binary Saolvent b anager
(= Sample Manager
Interactive Display

#YZ Mechanizm
[+ Column
Plots
b aintenance Counters
Logs

' System Status

Control

Confiqure  Maintain | Troubleshoot | Help

Rear panel...
Calibrate ¥ and Zp axes...

Service mode. ..

P - . .
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Submit Connections [nzight™

request....

Position: Up

Vial 1 Vial 2

B 0

<}I
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0
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Drain Wash

Seal
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@ ¥ Home

Z' Plate & s1@ ) + YHome
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& Power & Fun

Contral

o
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ACQUITY UPLC™ TUYV Detector
Interactive Display
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@ ACQUITY UPLC Console for System Core_AcquityB_Stk11 on Node CORE-ACQUITY-02 - [TUY Detector Interactive Display] 10O x|
= ACQUITY UPLE System : —

T Contral  Configure w Troubleshoot  Help F 2

[#1- Binary Solvent M anager - @ Power & Lamp
= Sample Manager

. o Interactive Display

Lamp Housing

oot UL
£l TLY Detectar ﬂ
Ly ‘
[} Column s
- Plats
- Maintenance Counters SN: L;T;:D:: Nao filter @
LDgS : ; WI;:!;EErl Aaito Tero
A
1 LAY
Ellipsoidal ¥ hlode
tdirror

S

Control
1.329nA  Sample

<i

=

0.0540 AU Home

Q System Status

250 pzi
Fiegulator

\'\‘"f Reference
6.970 nA
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Colurnn

Injects Remaining: 1
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ACQUITY UPLC™

96 hours of performance information

& ACQUITY UPLC Console for System ACQUITY_PDA on Node CORE-ACQUITY-04 - [Plots] Mi=1E3

= ACAUITY UPLE Swstem
= Binary Saolvent b anager
Interactive Dizplay
Performatnice
= Sample Manager
Interactive Dizplay
=rE Mechanizm
(=) Colurmn
Column GIC
Batch QC
Care and Usze
Plots
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Logs

Q System Status
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®
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pEi
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Configure  Maintain - Troubleshoot
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Help
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1027800 3
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e ®
©
.. #
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1021 0.004
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| T T 1 T | T T T T e T T T | T T T 1 |
-2.00 -1.50 -1.00 -0.50 0.0a
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ACQUITY UPLC™
96 hours of performance information
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&2 ACQUITY UPLC Console for System ACQUITY_PDA nn Nnde CORF-ACOIITY-04 - [Dinte]

= ACCAUITY UPLE Spztem
[=I Binary Salvent kanager

Interactive Dizplay
Perfarmance System Pressuge Print plat. ..

102760
= Sample Manager & ceryi 4 MWW} A .
Interactive Dizplay = BIVIEE MOCE.. &
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Save Plot File

Include channels:

&, Composzition

B Compozition
Primary & Connections Insight™ Request

ALY

Accumulator &
Prirnary B
Accurnulator B Marne: |F'atri|:ia b cCornville |
Degazser

teazured Flow Bate &

<

<

[

Telephane: |BEIEI-252-4?52 w2B71 |

—Time Range

Ernail: |pat_mccnnville@waters.cu:um |

Include poinks as old as:

Descripkion:

-
v |

| February 21at S:21:20PM % |

.oand as recent as:

| February 25at 5:22:02PM 4| J

File location and name:

< Click Browse. .. ta enter a file name and lacation > | [ Browse, .. l

o

Subrnit l [ Cancel
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ACQUITY UPLC™ Maintenance Counters:
User defined “warning” levels

&2 ACQUITY UPLC Console for System ACQUITY _PDA on Node CORE-ACQUITY -04 - [Maintenance Counters]

(= ACELITY UPLC Spztem
[=- Binary Solvent Manager
Interactive Dizplay
Ferformarice
[=)- Sample Manager
Interactive Dizplay
#=rE Mechanizm
[=I- Colurnr
Colurmn QC
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Logz
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predictive maintenance indicators
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20000.000

Sample Manager Injections
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D 100000

Column Total Injections

0

Sample Manager Injections Indicator

Enable Sample Manager injections
warning leyel

injeckions
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&2 ACQUITY UPLC Console for System ACQUITY _PDA on Node CORE-ACQUITY-04 - [Maintenance Counters]

ACQUITY UPLC™ Maintenance Counters:
Notification when “warning” level exceeded

= ACQUITY UPLC Syztern
= Binary Solvent Manager
|nteractive Dizplay
Ferformance
=) Sample Manager
|nteractive Dizplay
#=rE Mechanism
[= Colurnh
Column QC
Batch QC
Care and Uze
Pliots

b ainterniance Counters

Logz

System Status

taintain - Troublezhoot  Help

predictive maintenance indicators

Pumped ¥olume

[ 41.400L ]
100000.000

Sample Manager Injections

6087 injections ]

5000

Column Total Injections

1]




©2005 Waters Corporation

ACQUITY UPLC™

Logs

£ ACQUITY UPLC Console for System A

(= ACAUITY UPLLC Spztern
(= Binary Solvent Manager
|nteractive Dizplay
Performance
(=) Sample b anager
|nteractive Dizplay
#rZ Mechanizm
(= Colurnr
Colurnn GIC
Batch GIC
Care and Usze
Plotz
Maintenance Counters
Logz

0 System Status

LITY_PDA on Node CORE-ACQUITY-04 - [Logs]

Maintain - Troubleshoot  Help
Dates: Content: System or Module:
All W Errorz W | | Current System W
_| Today
1 Since Yesterday
| E:z: w;:ti Severiby Instrument Message A
Past 'ear I Information  ACQ-SM#CO4IPS0 Injection count exceeded {a087) B
m Information  ACQ-BSM#DO4UPE Swskem: Liters pumped maintenance limit exceeded
212512005 12:59 PM Errar BCO-BSMADO4UPE Sywstem: Syskem over pressure, (14959 psi)
21242005 5:01 PM Error ACQ-BSM#DO4UPE Pump A: General Failure, {Initialization timeout on Pu
2l24/2005 4,59 PM Error ACQ-BSMEDOAUPE  Syskem: System over pressure, (14103 psi)
212412005 4:59 PM Information  ACQ-SMECO4UPS0 eCaord connected: Serial Mumber: 01141434910M25 ,
2124/2005 4:57 PM Information  ACQ-SMRECO4UPS0 eCord disconnecked: Serial Mumber: 01021502710M2
21242005 4:44 PM Error ACQ-BSMEDOAUPE  Syskem: Swstem over pressure, (14110 psi)
2/11/2005 2:59 PM Information  ACQ-SM#CO4IPS0 eCord connected: Serial Mumber; 01021502710M20 ,
2112005 2:58 PM Information  ACQ-SMRECO4UPS0 eCaord disconnecked: Serial Mumber: M41951C03 , Inj
21112005 2:58 PM Information  ACQ-SMRACO4UPS0 eCord connected: Serial Mumber: M41951C05 , Inject

||

> ‘%'Ilnm

details of current record

Injechion count exceeded [E037)

®

Fefresh

Home




Next Generation Instrument Design:
Synergistic Design: Hardware and Software
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Integrated hardware and software
— Visual system status indicators on hardware
— Instrument Control Panel

Instrument Console

— A customizable Instrument Console enables operators to easily
stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user
diagnostic capabilities.

eCord™ Technology
— Accurate permanent record of column history

Connections® INSIGHT™ remote monitoring capabilities



ACQUITY UPLC™
Column Manager with eCord™

©2005 Waters Corporation

eCord™ Technology

* Column Information
— Certificate of Analysis

» Column Usage History
— Total number of samples
— Injections
— Pressure/Temperature history
— And much more...




ACQUITY UPLC™ Column:
Complete Column Record View in Console
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&2 ACQUITY UPLC Console for System ACQUITY _PDA on Node CORE-ACQUITY -04 - [eCord]

= .&EBUITY UFLC System Configure  Maintain - Troublezhoot  Help &>
[=- Binary Solvent Manager
Interactive Digplay column
Elelameee Part Mumber, Serial Number:
= Sample Manager Waters ACQUITY UPLC™ BEH C18 1.7pm 186002577, 01141434910
Interactive Dizplay
#=rE Mechanizm -
usage counters environment Refresh
Flat B
D.S Total Injections Maximum Pressure: First Injection: &
kaintenance Counters -]
Logs [ #Zinjections ! 2/25/2005 2/24,/2005 -
0 13282 psi _ Frint
Total Samples Maximum Temperakture: Last Injeckion: ‘
B T 2/25/2005 2/25/2005
0 65.3 °C

Total Sample Sets

CT T
L]

Q System Status

column history

# | Date Started  Sample Set Mame | User Mame | Swskem Mame | Injections | Samples | Max psi | Max #C e
2 1 Z/24/2005 5:0 Single Injection Syskem ACOUITY _PDa 1 1 G944 64,9

2 2§24/2005 5:1 Single Injection Syskem ACQUITY _PDa 1 1 10725 64,9 =

3 202412005 5:1 Single Injection Syskem ACQUITY_PD& 1 1 10521 64,9

4 Z2i24/2005 5:1 Single Injection System ACQUITY _PDA 1 1 10525 64,9

5 Z2J24/2005 5:2 Single Injection Syskem ACQUITY_PDA 1 1 10860 64,9

6 2024/2005 5:2 Single Injection Syskern ACQUITY_PDA 1 1 10841 64,9 o
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ACQUITY UPLC™ eCord™

Column QC

C Console for System test on Node CORE-ACQUITY

= ACAUITY UPLE System
(= Binary Solvent Manager
Interactive Display
Performanie
= Sample Manager
Interactive Display
HAZ Mechanizm
1= Calumt
Calumn GC
Batch QC
Care and Use
Flots
Maintenance Counters
Logs

0 System Status

Configure  Maintain  Troubleshoot  Help

P/N: 186002350

i
Waters ACQUITY UPLC™ BEH C18 1.7pm S/N: M41681E01

Part Humber: 186002350
Colwnn Dimension: 2.1lmm x 50mm
Hame: Waters ACQUITY UPLC™ BEH C18 1.7m

Ultra Performance LC™

Column Serial Ho: MA1681E01 Batch Humber: 105

Test Method
Eluent: RAcetonitrile-Water 55:45 (viv)

|

Print

Home

Sample:
1. Thiourea 0.0Img/nL
2. Naphthalene 0.05mg/mL
3. Rcenaphthene 0. 2mg/mL

Flow Rate: 0.43 mL/fmin

Detection: 254 mm

Temperature: Fmbient

Injection Volume: 1.2 pl

000 |

005

Ay

0030

oo |

oo L

0000

Mhies

Test Results For: Acenaphthene Retention Time (min.): 2.20

USP Tangent Efficiency: 11363 Retention Factor: 8.07
USP Tailing: 1.03 Accepted By: SJS

Pressure (psig): 5011 Date: 671672004 7:35:57 IM

ACQUITY UPLC and Waters are trademanks of Waters Corporation. @ 2004 WWaters Corporation

300




ACQUITY UPLC™ eCord™
Certificate of Analysis

©2005 Waters Corporation
ACQUITY UPLC Console for System test on Node CORE-ACQUITY-01 - [Column Batch QC]
= ACQUITY UPLE System

(= Binary Solvent Manager

Interactive Display
Performance Waters ACQUITY UPLC™ BEH C18 1.7pum P/N: 186002350
Q o S/N: M41681E01

Configure  Maintain  Troubleshoot  Help

(=) Sample kanager
Interactive Display

2 Mechanizm
= Column

Calumn BC

Batch QC

Care and Uze
Plats e =
MarlenarceCarter Certificate of Analysis
o093

Vi Performanse LET ACQUITY UPLC™ BEH C, 1.7 ym
Batch# 105

Analytical Results for ACQUITY UPLC™ BEH C,,, 1.7Tm

Eesult
Analysis of Unbonded Particles
90 % /10 % Diarmeter Ratio 1.35
Particle Consistency Pass
Pore Structure
Pore volume 0.68 cmi/g
Average Pore Diameter 131 A
o System Status Surface Area 184 miig
mietal Impurity Concentrations
Ma 5 ppm
Al 4 ppr
Fe & ppm

Analysis of ACQUITY UPLC™ BEH C ., 1.7 im
Total Carbon Content 17.60 %
. Surface Coverage 3.14 pmolsm?




ACQUITY UPLC™ eCord™
Column Care and Use Instructions
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-

Options » X

\Wo ters

ACQUITY UPLC™ BEH Column

Care and Use Instructions

l Pages\q Layers\q Signatures \q Bookmarks

4
y

Thank yeu for cheosing o Waters ACGUITY UPLC™ BEH column. Conients
The ACGUITY UPLC™ BEH packing materials were designed L. Getiing Stared
specifically for use with the Waters ACQUITY UPLC™ system a. Column Conneclors
and are monufactured in o <GMP 150 9002 certified plant b. Calumn Installation
using ulira pure reagents. Each batch of ACQUITY UPLC™ BEH <. Column Equilibration
material is tested chromubgraphicu”}r with ucidic, basic and d. aCord™ Installation
neutral anolytes and the results are held to namow specifico- e. Initial Celumn Efficiency Determination

tion ronges to assure excellent, repreducible performancs.
Every column is individually tested ond o Performance
Chrematagram and Certificate of Batch Analysis are provided

. Calumn Use
a. Sample Preparation

0 k. pH Range
E on the eCard™ intelligent chip. c. Salvents

E d. Prassure

3 &. Temp=raturs
L i



ACQUITY UPLC™ eCord™
Column Care and Use Instructions
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Table 2. Buffer Recommendations for Using ACQUITY UPLC™ BEH Columns from pH 1 1o 12
Addclifive /Buffer pEa Buffer rangs Walatility Llad For Comrerits
[£1 pH umit] | Mass Spec

TRA 0.3 “alatile Yos lon pair additve, con suppress M5 signal, vesd in the Q0240.1% ronge.
Acstio Acid 4.78 alatile fos FMaxirmum buffering obhaired when vssd with ammonivm acetabs salt. Lhed in 00.1-1 0% range.
Farmic Acid A75 Wilatile fas FMaximum buffering chkbaired when veed with ammonivm Fermate salt, Lsed in 0.1-1 0% rargs.
Acstabs NH_CHECCOFH A7& 3746 -574 Walakils Yamg Ll im the 1-100 mdd ranige. Mais that sodiom or podassium salts are not velatile.
Fomnate [HH COOH) A75 275 -4ATF5 “alatile fas Used in the 1-10 m# ronge. Mok that sodium or potassium salts are not vokatile.
Phosphate 1 215 1.15 -3.15 Fansolatils e Traditizral low pH buffer, good LV fransparercy.
Phosphate 2 7.2 &£.20 - B.20 Fansolatils e Above pH 7, reducs temparatursfconcsniration and ves a goard colurn to rraximize liktime.
A-Mathrdmopholins ~B.4 Fd4-94 “alatile Yas Garerally vesd ot 10 mM or less.
Ammaonia (HH,CH] 0.2 B.2-10.2 alatile Yas Kesp concentration below 10 mi and tempsraturss below 30 °C.

10,3 [HCSO) Lked in the 510 mM ronge (for M5 work keep source = 150 °C ). Adjust pH with
Amrmonivm Bicarbonais .2 I:NHl'l &8-11.3 Wolatile AH amronivn hydrosids or acetic acid. Good bulfering capacity at pH 100

&3 HCO) et ues armmeniven bicaronats MHHCC), net ameeniom carbonate {[MH 0O ).
Ammmznivm [Acekols] 9.2 8.2-10.2 “alatile Yas Used in the 1-10 md range.
Amrnonivmn {Formmas] 9.2 8.2-10.2 alatile Yoz Used in the 1-10 mdd ronge.
Borate 0.2 B.2-10.2 MHar¥olatile M Reduce emperaturs/conceniration and use a guard colurn o maximize lifstime.
CAPSD Q7 87 - 107 Maor-¥olatile Ma Lwitisrionic buffer, compatible with acstaniirils, vssd in e 1-10 mbd rangs. Low ador.
Ghycires 2.4 %8 B.8-10.8 MHarr¥olatile M Lwitlsrionic buffer, can give longer liktimes than boraks buFfer.
1-Mesthd pipearidins 10.2 P.3-113 Wolatile A Used in the 1-10 mM range.
CAPS 10.4 P5-11.5 MHar-¥olatile e Lwitksrionia buffer, compatible with acstanifrils, vssd in e 1-10 mbd rangs. Low ador.
Tristybarrire 107 eFr-17 Walatle e Lheed i e 0011 00 ramges. Viaiibe only when iaied with acetic acid [nethydredhbonic or phosphoric).
[as acetoie walt) Lked as iorpair for DA anakysis af pH 742
Pyrralidine 1.3 103 -123 “alatile Yas Hild bulfer, gives long lifstirmes.




ACQUITY UPLC™ eCord™
Column Care and Use Instructions
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c. Solvents

To maintain maximum column performance, use high quali
chromatography grade sclvents. Filter all aquecus buffers prior

use. Pall Gelman Laboratory Acrodisc® filters are recommended
Sohlvents containing suspended particulate materials will generall
clog the cutside surface of the inlet distribution fit of the column

This will result in higher operating pressure and pecrer performance

Degas all sohents theroughly before use to prevent bubble formation
in the pump and detecter. The use of an online degassing uni]
is alse recommended. This is especially important when running
low pressure gradients since bubkble formation can oceur as g

result of aquecus and erganic solvent mixing during the gradient

d. Pressure

ACGQUITY UPLC™ BEH columns can folerate pressures of up td
15,000 psi (1034 bar or 103 Mpa).

ll. SCALING UP/DOWN ISOCRATIC METHODS

The following formulas will allow scale vp or scale down,
while maintaining the same linear velocity, and provide new

sample loading values:

If column i.d. and/or length are altered:
F,=F (/v
load, = Load, r/r FIL/L)
Injection volume, = Injection volume, (r./r * [L,/L,)

Where:

r = Radius of the column

F = Flow rate

L = Length of column

1 = Qriginal, or reference column

2 = Mew column




Next Generation Instrument Design:
Synergistic Design: Hardware and Software

©2005 Waters Corporation

Integrated hardware and software
— Visual system status indicators on hardware
— Instrument Control Panel

Instrument Console

— A customizable Instrument Console enables operators to easily
stay in control of all system functionality including instrument
control, interactive system monitoring, status monitoring, and user
diagnostic capabilities.

eCord™ Technology
— Accurate permanent record of column history

Connections® INSIGHT™ remote monitoring capabilities
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» Customer calls Waters asking for support
» Customer describes system problem

» Field Engineer is
now onsite, but
finds a completely
different problem,
consequently, parts
and tools he
brought will not
work for this repair

Today’s Service Delivery Model

\ » Support Engineer asks a series of questions
* Name, Location, Serial #, Verify entitlement

& —“
ol .

I/ >\\Engineer tries to work through the problem
/ Process Results In: \
I > Increased Repair time \
I Challenges in getting info \
I Difficulties in diagnosing problem |
| > Increased instrument downtime & lower
| productivity l,
) » Lower Customer Satisfaction /

\
N /
~ ’
~ ”

~ -
“7-Support.Enginéer believes all the information
he needs is correct and dispatches Field
Engineer to Customer site.



Today’s Laboratory Challenges
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* Minimize * Reduce time
Instrument to assess
downtime & diaghose

problems

* Increase * Lower
laboratory support
productivity costs

Meeting today’s challenges demands proactive and timely service



Connections® INSIGHT™
WO-I-erS . ...a Proven Technology

« Connections® INSIGHT ™ uses proven Intelligent Device
Management (IDM™) technology that has been
successfully implemented in highly regulated, maximum
security medical devices and medical records
environments

« Connections® INSIGHT™ |everages the Internet to
proactively and securely connect the ACQUITY ULPC™
system to Waters’ service experts

» Connections® INSIGHT™ creates the “virtual presence”
of a service Engineer in the customer lab that monitors
the ACQUITY UPLC™ system to ensure its maximum
uptime and system performance



What Does Intelligent Device
Management™ Do ?
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Connections® INSIGHT™
Solution Architecture
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Key System Performance
Parameters Tracked

Temperature has
exceeded
threshold

Operating Performance (Status)

System Pressure
& over Pressure Lost remote
Conditions : communication

L Liters
# Injections Pumped
Per column

Lamp

Hours
System

Injections # of Cycles

& PM Cycles

Diagnostics

Column

Replenishment (parts/consumables)
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“Connections® INSIGHT ™Request” Feature

2 ACQUITY UPLEC Comsola for System ACQUITY _PDA on Mode CORE-ACQUITY -04 - [Sample Manager]
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Ernail: |pat_mccnnville@waters.cu:um
Descripkion:
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Log File Example
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This is a portion of the contents of the “zipped” log
file that is received and analyzed in Milford

..'f,;',wl.n'ilp = Connections Insight Profile.zip

En&:ﬁamﬂpthmthb

Do~

\..-"
Add

A Qe

2

Mew Open | Fssontes Em&ﬁ
Hame Dae  Tine Sce Rato Packed Path

E'IEEIJUIIYBSM Dugroshe Datastt 1072304 1535 0 ox 0

M| ACQUITY Logbd 1072804 1536 13650 92% 15%

ACOUITY SM Diagnostc Data 102804 1535 0 0% 0

ACQUITY TUV Dusgrostic Dataf 12374 153 0 o0x 0
] AcqutyConsolelog b 072804 1535 44640 S6% 1,702 Empower\Inctnuments\Logh
u| AcqutyServerllog bl 1002804 153 0 ox 0 Empowesr\Instruments\Logh
M| Contest b M 1535 o B 4 173
=] Scarnednstiuments. 1072304 153% 41 20% ]
B]Syﬂenmm 1072804 153% 215 S2% 104
) Appbeation Evert Log dat 1072804 1535 163940 89% 17380
H| Corrmctions Inssght User and Desenption bt 1072804 153% 4 0x 108
M| merdobd 1072804 153 248090 89% 38034
) System Evers Log dat 1072804 153 285592 4% 16503
M| defragtd V204 153 1,392 68X 477
M| poonfigbd 02 153 1473 65% 520
u| Drectones ba 10728704 1535 i e 424
8| Ingtabed Progesms bt 1072804 153% 95080 90 9429
M| Waters Reguby Setting: bt 072804 1535 14932 84% 2428
E]MMH%SWM 072804 0318 1.0M6 57% 437 Ernpowetnstnerents\HTMLAACO-SMA
‘2] AcquityBSM Ceefiy-Snapshot 1072204 0317 23 29y 229 EmpoweiNnstrument s \HTMUVACO BSMA
2] AcquityTUV-Conhg-Snapthot sl 1072804 0317 6 B/ 252 Empowed\Inatnaments\HTMLVACO- T,



Connections® INSIGHT™
Alarm Email Example
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Example of an alarm email initiated by customer
This message would be sent to the Engineer monitoring the system

To: john_d_walshi@wsatars com

CC:

From: john_d_wealshi@watars com

Date: 10/25/2004 04:26:03 B AST

Subject: Acguity Request #1396 for asset Johralsh _AS01_204UP599950

Dear walzhij,
The following alearm has been generated by asset JohnWalsh AS01 Z04U0PIES993M:

Alarm Name = Fault generated by Asset

Alarm Description = C:ZConnectionsInsight/Connections Insight Profile.zip

Alarm Detmil = Uploaded new £file: C:ZConnectionsInsight/Connections Insight Frofile.zip
Generated Ar = Z2004-10-29T1G6:Z2G6:23 EDT

Alerrt Nams Acgulcyissiscance

Asser Names Johnlalsh L3I01 ZO4UPSS359H
Error Code HEW_FILE

Abstract = FILE UPLOAD

Alarm Eventc ID = 1425

Alarm ID = 1

Alarm Extension =

Force Reason =

Thiz meszsage oan be customized by adding a content prefix to the sassociated alert.




Connections® INSIGHT™ has
a Robust Security System
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Security at system, network and enterprise server levels...

» Uses SSL (Secure Sockets Layer),
a multi-level authentication standard
that is the same technology used
for credit card transactions

* Only diagnostic parameters are
transmitted — Waters has no visibility
to customers’ data (one-way
communication)

 Utilizes customers’ existing security
infrastructure — no special
network requirements needed
(VPNs, modem pools)

* |nitiates all communications
from behind customers’ firewall
(system contacts us)

» Supports multiple network protocols



Implementation Benefits
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Why Would You Want to
Implement This?

« Maximizes system uptime and
productivity by proactively
scheduling maintenance

« Gain confidence in the accuracy
and quality of your results

* Predict potential problems by
monitoring component and
consumable usage

— Avoid problems
— Decrease time to repair

* Lower operating expenses through
increased instrument utilization

Why Waters Want to Have This
Implemented?

Deliver proactive service to
customers

— Detect or predict problems before
they occur or escalate
Increase instrument uptime
— Shorten the service response time
Shorten MTTR (Mean Time to
Repair)
— Arrive on-site with the correct parts
the first time

Highest customer satisfaction



m How Is It Available?
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» Connections® INSIGHT™ is available for the Waters’
ACQUITY UPLC™ System

* Available at no additional charge to customers who are
under an ACQUITY UPLC™ warranty during the first year
of service

» Value-added feature of ACQUITY UPLC™ Total
Assurance Plans and Warranties

« Customer Requirements:

— ACQUITY UPLC™ must have Empower or Masslynx software
Installed

— Customer’s PC will need access to the Internet



More Information?
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» Contact —Tina Ferreira, 508.482.3558

— Questions/issues about Connections® INSIGHT™

— Coordinate with the appropriate experts to get solutions
— Arrange customer visits

— Schedule webcasts



« ACQUITY UPLC™ System Is synergistically
designed...chemistry, hardware and software developed
hand-in-hand to deliver outstanding performance, up-time
and ease of use.

« Connections® INSIGHT™ provides remote monitoring
and proactive troubleshooting capabillities for fast service
and support allowing both Waters Service and our
Customers to be always alert to any system issues

* ACQUITY UPLC™
— Taking Liquid Chromatography to a whole new level



Acouity

Ultra Performance LC

Thank you for your time.
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