Acouityz
(& <) 21 42

H—Class % &4




= ACQUITY UPLCTM i i
— BEH - Z4b Bikib 2
— Waters Bigiii K
— B
— eCord

= ACQUITY UPLCTM &+ {E At

©2011 Waters Corporation

* ° Woaters

THE SCIENCE OF WHAT'S POSSIBLE."



ACQUITY UPLC Hisi{b=¢

o AEZRALI B - i A HAT AR AU L BE I 1.7 pmiih
— oG T RpHERUETE
— BGE TREIRIAERS It
— —HheH#EC18 Ak
— BERpHERE M
o LAl AL HEOR
— AR B R

©2011 Waters Corporation

* ° Woaters

THE SCIENCE OF WHAT'S POSSIBLE."



(ollprge = Sid: DPIIE RS S

A, R RES
- BHEW
(ER) | - 2zIEgmn

HR-O « BPHGEE
Re | . BEEIBEIER
(%) | - weeews

it A

N

R (

- ES) TR

2011 Waters Corporation



HF—HRIMEBIR (1999)

(FRES-fix-AE) Risil

©2011 Waters Corporation

E

MethylPolyethoxysilane
(MPEOS)

H

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

erraTM

COLUMNS

FEZAL AR H
(CEEFRIETE)

FH

AEZRAL AL A ER
(RpH&A T HIK& )

EtO

|

Si
| TOFt
EtO

e

E

Si
e / ~oF
EtO

Tetraethoxysilane Methyltriethoxysilane
(TEOS)

(MTEOS)



"’“ — -t 1t ]:ij( ﬂ;ﬁ ﬁ THE SCIE\N{D/OE:\‘NISS"ESSIBLE?

o X ZEERE /R BB

(£t0 CHyCH, OEt  OFt |
——\Si/ \S//O\Sl—o--Et K EO EtO OEt w
\O é \O 4 él + EtO\éi /CHZ\S/.,GEJ[
/ \ / ' BO”™ | ~OEt CH,
”//Si\o /?i\o/S\i\o-—Et EO =O Ot
EtO Ot Ot o _J

— —n

Polyethoxysilane Bis(triethoxysilyl)ethane
(BPEOS) Tetraethoxysilane (BTEE)
(TEOS)

©2011 Waters Corporation 6



HEOE K
8 2 B AE & b/ BRI AR 1B WL

©2011 Waters Corporation



" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

T FBE L I3 PP O Z

Accpuigy

Ultra Performance

BEH Fiihi #4248 b

= fitE s

= 5 pHSEMA (1-12)

= S (1.7 ym)

= EERIENEREENE

H H H H H 4~ ~ H H H
Surface.| I-?co-b.|.

? T) |O k? ? cl) ? \ (l)
o [ .
wWall HS-Gh o0 o0 0o 0 0 O O o

©2011 Waters Corporation 8



PEAE B/ INIRL AR R 7T 5

= 1.7 uym ik
— FTRIL R AL kL
o IREESMNERERNREEIL 4R
— ETRBAELLENZ T
— QIFTHITH R
= B AEEG
— FTRIT AR B LUE R B /N
— i OB LR LUES L T A
= EREFEA
— BitHIER kT 20,000 psi
— BFREAR

©2011 Waters Corporation

* ° Woaters

THE SCIENCE OF WHAT'S POSSIBLE."



ACQUITY UPLC& ik H1L=F

’0\5‘/\/\/\/\/\/\/\/\/\
OII

=0
©2011 Waters CorporgJonS P L 1

BEH C18
¢  HEHIRE Cpg
*  LRIMuREE AR
& i pH Jul

BEH C8
¢  HAEEH#E Cq
o  LRIMuREE AR
& i pH JulH

BEH Shield RP18
s  PEBEHRSE
& IR

BEH Phenyl
& HEEHHE Cg Phenyl
& LRIRHREEE HEAR

BEH HILIC
—  RHEEA) BEH ki
—  HILIC H TR K&y

— T3 #E L
— R E IR R B

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

FRFh UPLC® ERk:

*Ethylene Bridged
Hybrid (BEH)

*High Strength Silica

(HSS)

ANEE RV
SHA OB

10



® ~ 1 1
,lflgléc 1 %7}; 4 " Waters

5 ﬁﬂ THE SCIENCE OF WHAT'S POSSIBLE."

= HSS T3
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— AKAIHEANY Cyg 12 oy S
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= HSS C18 Ligand Type Tifunctional Cig  Trifunctional ;g Trifunctional Cq
— % {E‘l\%_: Iy EE@E%% C18 /HS%L’
1:% Ligand Density* BEFITUIOE 1.6 pmol /m? 1.6 pmol/m?
— WHP, m3k Cg iz
\ ol arbon Load® 15% 8% 1%
— AT P R s T P
EBIZ* Endcap Style Propriefary None Proprietary
— Tk ROk e
= HSS C18 SB pH Range 1-8 28 248

— SB: Selectivity for Bases
— Joim AL 1 B A e B
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Chemistry

Ligand Type

Ligand Density*

Carbon Load*

Endcap Style

pH Range

8

o_:o}; AAAAAAAAA

Shield RP18

Q==

CHy

Phenyl

5L

HILIC

HSS Particle
Cis C;SB
-'OEiSIMAAAMM -73635./\/\/\/\/\/\/\/\/\
=0 e <

Trifunctional C Trifunctional Cy Emb!ggg?;i{;:“g:oup Tréiu;f::&al — Trifunctional C Trifunctional C, Trifunctional C
3.1 pmol/m? 3.2 pmol/m? 3.3 pmol/m? 3.0 pmolUm? — 1.6 pmol/m? 3.2 pmol/m? 1.6 pmolUm?
18% 13% 17% 15% — 11% 15% 8%
Proprietary Proprietary ™S Praprietary — Praprietary Proprietary None

1-12 1-12 2-11 1-12 1-8 2-8 1-8 2-8

* Expected or Approximate Values

Launch

Date

Mar
2004

Mar
2005

Mar
2005

Mar

Dec
2005 2005

Sep
2006

Jun
2007
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UPLC™ HILIC BF ikt &8 wulNaters

Conditions
Column: ACQUITY UPLC™ BEH HILIC 2.1 x 50 mm, 1.7um
Mobile Phase A: ACN:10 mM NH,CH,COOH, pH 5.5 (95:5)
Mobile Phase B: ACN:10 mM NH,CH,COOH, pH 5.5 (50:50)
Flow Rate: 0.5 mL/min .
Gradient: Time Profile 1 ] .
(min) %A %B : 1 3 Injection 10
0.0 99 1 0.30
2.0 1 99 f 2
2.1 99 1 ]
25 99 1 2 0.20
Injection Volume: 2 uL ]
Sample Diluent: ACN:MeOH (75:25) .
Sample Concentration: 25 yg/mL 0.10
Temperature: 30°C i
Detection: UV @ 254 nm 1
Instrument: ACQUITY UPLC™ System 0.00 -— T
with TUV 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Minutes
Compounds ]
1. Uracil 2 a0] 1 % | | Injection 2000
2. 5-Fluorocytosine ] 2
3. Cytosine S 020
< ]
P 0.10-
No loss in efficiency, peak |
shape or retention over the 0.00-
course of 2,000 injections. 000 020 040 060 080 100 120 140
Minutes

©2011 Waters Corporation 14
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Isocratic Aging Experiment THE SCIENCE OF WHAT'S POSSIBLE

IO TE AL E AR -
Compounds 1. Install and equilibrate column.
1. Ketorolac (208 u g/mL) in MeOH 2. Setflow rate to 0.5 mL/min (6,000 psi), inject and record data.
2.  Naproxen (13 u g/mL) in MeOH 3. Increase flow rate to 1.25 mL/min to achieve backpressure of 13,000 psi.
4. Inject 200 to 400 times.
5. Reduce flow rate to 0.5 mL/min (6,000 psi), inject and record data.
ACQUITY UPLC™ BEH Shield RP,; 2.1 x50 mm, 1.7 um 6. Cycle and repeat steps 2 - 5.

w0 INitial injection 1

0.20

NO loss in efficiency
or peak shape after

o 20 300 | 4,000 injections at

13,000 psi and 65°C

2 o.o&ﬂ [\M

: A A e e e e o e L B e e LA R e
0.00 020 040 060 080 100 120 140 1.60
Minutes

ZA

180 200 220 240 26
Injection 4,000 1 ]\

180 200 220 240 26

0.40-
0.20
2
2
000+—/| [M———
AR R S AR AR
000 020 040 060 080 100 120 140 1.60 60 2380 3.0

Minutes

Data courtesy of Dr. Ken Wehmeyer, The Proctor & Gamble Company1 ]

©2011 Waters Corporation
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UPLC™ Amino Acid Analysis

©2011 Waters Corporation 16



HPLC %0 UPLC &£

RITiE

b
33 &
— |
©
>
©
< = ko)
>
e =
<) 2
o a
-t
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00
Minutes
g 2
>
= i)
<
5
%) . ® © g
4 ©
Sw2> o
9 |52 33
-
£ o
= © o
s 2> = <
» 9 o o
i) 7]
T <
™
I
z
T T T T T N DA N T N N N T T T N
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
©2011 Minutes

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

HPLC
50 74t
JE SIS TR

UPLC™
10 7%
JE S I ]

17



SFEIESI-MS 3714 wulNaters

B IEIE NS YR 700 ul/min

3.416 Peak 1 - ZQ F1 Scan 100.00-600.00 ES*, Col g 5.261 Peak 2 - ZQ F1 Scan 100.00-600.00 ES+, C
A 1.4x10%

1 276.1 1 260.1

| 1.2x108

77 ]
6x10°7 1.0x1081

8.0x107~
6.0x107

1 71
2107 4.0x10"

71
1 171.2 2.0x10°3 171.0

[y R — .. ‘ s L " 0. 07 Ay J " —_—
100.00 200. 00 300 00 400 00 500 00 100. 00 200 00 300 00 400 00 500 00
m'z m'z

4x1 07{

Intensity
Intensity
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= RO EEA
— ACQUITY UPLC ik 25 kit B QCHa
o ACQUITY UPLC™ BEH130 C18 1.7uym, 2.1mm x 50/100/150mm
o ACQUITY UPLC™ BEH300 C18 1.7uym, 2.1mm x 50/100/150mm

= FATFACQUITY UPLC
i RE REE UV K llEs
— (B

— B
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Conditions

Columns:  ACQUITY UPLC® BEH
2.1 x50 mm, 1.7um
ACQUITY UPLC®HSS T3

2.1 x50 mm, 1.8 ym
Mobile Phase A: 0.1% HCOOH in H,0O
Mobile Phase B: 0.1% HCOOH in ACN

Flow Rate: 1.0 mL/min

Gradient: Time Profile
(min) %A %B Curve
Initial 98 2 -
1.50 75 25 5
1.51 98 2 6

Injection Volume: 1 pL

Sample Conc: 0.01 - 0.02 mg/mL

Temperature: 35 °C

Detection: UV @ 240 nm

Instrument: ACQUITY UPLC® System
with ACQUITY UPLC® PDA

Compounds

. Acetaminophen

. 2-Acetamidophenol
. Caffeine

. Acetanilide

. Acetylsalicylic Acid
. Salicylic Acid

. Phenacetin

NOoO O~ WDN -

©2011 Waters Corporation
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c, o 5
- il J A_/U\
c, . s 7
S J\ Jiul
Shield RP_ | 3 J 5 7 )
il e
ot
Phenyl | 3 4 j\f‘\ j’\
V4

T T T T T T T T T T T T T T
0.50 0.75 1.00 1.25

Minutes
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Conditions
Columns: ACQUITY UPLC™ BEH Cyg 2.1 x 50 mm, 1.7 ym

Mobile Phase A: 0.
Mobile Phase B: 0.

Flow Rate:
Gradient:

Injection Volume: 1

1% CF3COOH in H,0
08% CF3;COOH in ACN

0.5 mL/min

Time Profile
(min) %A  %B
0.0 92 8
0.1 92 8
4.45 50 50
4.86 10 90
5.0 92 8
6.0 92 8

uL

Sample Diluent: 50:50 H,0: MeOH with 0.05%

Sample Concentration:

Temperature:
Detection:
Instrument:

100 pg/mL

40 °C

UV @ 330 nm

ACQUITY UPLC™ System with
ACQUITY UPLC™ TUV

Compounds

Caftaric acid
Chlorogenic acid
Cynarin
Echinacoside
Cichoric acid

abhowh =

©2011 Waters Corporation

Curve

(o)) M) BN e}

CF5COOt
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Ultra Performance LCHYit =14 wuNaters

PR I A M) X A
- A102]90% F BF 69154146 E 1000.K # 45
- RE: 55°C
- & AEA): 8500psi
« #ik: 1.3ml/min

0.35]
0.30] ACQUITY UPLC™ C,4 Column
0.25] 2.1 x 30mm 1.7 ym
:0.20*
<15 | Mt SRR
010l f 551000k HEAf “
: \
0.051 h f’l \\\
I\ /i \\
0.00 === ==t el e e
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75

Minutes
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MR UER

XTerra® MS C,,

Silica C,;— G2 A

Silica C,;—G2h& B

v, I HAE (555250 H)
[ uisRLE (it >250h)
]
|
o

Symmetry® C,,

0 50 100 150 200 250 300
ZE 50mM TEA thSCIOf i (pH 10, 50° C)
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ACQUITY UPLC #Ifh& A C18 f 1
WAL & MR | Rcters

ACQUITY UPLC Column
21 x50 mm, 1.7 v m
P = 6875 psi

Nysp 10853
T, 1.26

Brand AC,g
2.1 x50mm, 1.8 1 m

Nysp 1853 P = 4428 psi
T, 4.39

\%

11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

©2011 Waters Corporation 25
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4.0%
= 35% — B4
£ s0% — A
S 25%
_‘It_g 20% | Wider distribution = higher backpressure
§ 1.5% - /
£ 1.0%

0.5%

0.0% - |

0.5 1.5 2.5 3.5 4.5

Particle Size (um)
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RIUARL R /N FE R0 2 s B 82 00

500,000

450,000

400,000

350,000

300,000

250,000

Efficiency (N/m)

200,000

150,000

100,000

50,000

0

©2011 .. oC el
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| 3) ACN/H,O ¥, 40°C

1y RERIRE21%

fBe:

1 1) 100 mm K£E 1.0 1

2) ARELEE T HBKRE

14 um

RIEIBR79%

ERIRE70%

1/ REIEF780%

$10.0 um

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
15,000psi  30,000psi Backpressure (bar) 135,000psi

28
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ACQUITY UPLC

FTHY B AN L

ACQUITY l - 0.080 - 0.090"
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=
HY
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BEAO

ANHNE B
0.005" i.d.
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0.004"7 i.d.
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(= ACQUITY UPLE System

Coriecl Configue Maintain Troubleshoot  Help
Binary Solvent Manager
Sample Manager
TUV Detectar T AR R RS R P/N: 186002350
= Column atersiAED SEM gN: M41922B10
Column 5
Batch OC
il Part Number: 186002350
Flats Column Dimension: 2.1mm x 50mm
Maintenance Counters Utra Porfomance L) Hame: Waters ACQUITY UPLC™ BEH C18 1.7pm
Logs H
Column Serial No: MA1922B10 Batch Humber: 106 e
Test Method
Eluent: Acetonitrile-Water 55:45 (v/v) PJ,!’N: 18600235“
Fmola: Waters ACQUITY UPLC™ BEH C18 1.7um
1. Thicwes 0.0imginl H 5/N: M41922B10
2. Naphthaleme 0.05mg/mi
3. Acenaphthene 0. 2mgfml -
Flow Rate: 0.43 mlinin -~
Detection: 254 mm Part Humber: 186002350 ==
Temperature: Tmbient 2
Injection Yolume: 1.2 pl Column Dimension: 2.lmm x 50mm
Ultra Parfammancs Lo™ Wame: Waters ACQUITY UPLC™ BEH €18 1.7m
o
oiz | Column Serial Ho: M41922E10 Batch Humber: 106
0.0 Test Method
Eluent: Acetonitrile-Water 55:45 (vfv)
Las Sample:
2. i. Thiocurea 0.01mgfmL
2. Naphthalena 0. 0%5mg/mL
] 3. TRcenaphthene 0. 2mg/mL
Flow Rate: 0.43 mL/fmin
ooz Detectio: 254 nm
Temperature: Fmbient
@ sustemStatus o ; Injection Yolume: 1.2 pl
ob ol om ok il 1m a1 1m0 am 26 am 2m am
ik
Test Results For: Acenaphthene Retention Time (min.) : 2.59 Hiiker)
USP Tangent Efficiency: 11326 Retention Factor: 8.72 i | i
USP Tailing: 1.04 Accepted By: DM =
0.0 -
005 -
Ed
005 -
o004 -
o -
o
IR i i ) L e e g e T
02X D40 0ER  0F 10 1 e 180 1) 20 23 240 260 280 3
Hhves
Test Results For: Acenaphthene Retention Time (min.) : 2.59
USP Tangent Efficiency: 11326 Retention Factoxr: 8.73 B
USP Tailing: 1.04 Accepted By: DGM

©2011 Waters Corporation 34



T ACQUITY UPLC Console for Systemn TEST2 on Mode WATERS -KKHPNOB

= ACOUITY UPLC System
= Binamy Solvent Manager
E| Sample Manager
= TUW Detector
==

Colurmn QC
B atch QC
Care and Uze

Maintenance Counters
* Logs

' System Status

[Eatrtral

column

Configure baintain  Troublezhoot

Help

YWaters ACOUITY UPLC™ BEH C18 1.7pm

usage counters

Total Injections

[eCord]

Part Mumber, Serial Mumber:

186002350, M41922810

environmenkt

I|

Total Samples

09/14,/200
13922 psi

Maxinum Pressure:

MMaximum Temperature:

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

First Injection:
08/17 /2004

Laskt Injection:

65/25/2004 05/ 14/2004
- 28.2 °C
Total Sample Sets
(1]
column history
# | Date Started | Sampls Set Mame | User Mame | System Mame | Injections | Samples | Max psi | Max © |
> 1 0g/17fz2004 1 Training.SPL administrabo WATERS-KEHP 1 1 Fo30 2%.8 |
= OSf17/2004 1 Training.SPL Administrako WATERS-KKHP 1 1 FoOs9 24.8
] 03172004 1 Training.SPL WATERS-KKHPE 1 1 5313 24.9
< 03192004 0 Training. SPL Administrako WATERS-KEHP 2 1 G345 23.6
5 og/20/2004 1 Training.SPL &Sdministrako WATERS-KEHP 1 1 a415 25.4
(=] 0gfz2fz2004 2 TestMix_z00Inj_Op Administrato WATERS-KKHFP S0 1 40535 28.2
i 0g/23/z2004 1 TestMix_z200Ini_0Op Administrato WATERS-EKHP 7 1 ao0z Z8.2
=) 03/23/2004 1 TestMix_z00Ini_Op Adrministrato WATERS-KEKHP 3 = 2049 28.2
9 OSf23/2004 1 TeskMix_200Ini_Op administrato WATERS-KKHP & 1 8885 28.2
10 05f23/2004 1 TestMix_2Z00Inj_Op Administrato WATERS-EEHP 4 1 g912 28.2
11 05f24/2004 1  kimingkest.spl Administrabo WATERS-KEHP 1 1 3810 24.5
12 05f24/2004 1  kimingkest.spl Sdministrako WATERS-KEHP 1 1 3FET 24.5
13 08/25/2004 1 kimingkest,spl &Sdministrako WATERS-KEHP 1 1 D837 Z26.0
14 05f25/2004 1  Eimingkest,spl Sdministrabo WATERS-KEHP 1 1 SE01 0.0
15 0S5f25/2004 1 EHimingkest.spl administrato WATERS-EEHP 1 1 S965 Z6.0
16 052572004 1 kEimingkesk.spl Administrako WATERS-KKHP 1 ik 5788 26.0
17 0S8f25/2004 1 kimingkest.zpl Administrabo WATERS-KEHP 1 1 5872 26.0
18 O0S5f25/2004 1  kimingkest.spl Administrako WATERS-KEHP S 1 5855 26.0
19 05f25/2004 1  kimingkest.spl Sdministrako WATERS-KEHP 1 1 5855 0.0
20 08/25/2004 1  timingktesk.spl Sdministrako WATERS-KEHP 1 1 TETFS Z2G.0
21 05/25/2004 1 Limingktest.spl &Sdministrato WATERS-KEHP 1 1 SE55 Z26.0
22 08J25/2004 1 timingktest.spl administrato WATERS-EKEHP 1 1 SEE4 0.0
23 05J25/2004 1 timingktest.spl administrabo WATERS-KEHP 1 1 SE30 Z6.0 as
<1 i 5

Refresh

Frint

Home

©2011 Waters Corporation
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= eCord XAMERIEHL

= HEESHA B TECHESHEIB ISR X
= EHEBEEEEFER)RE

= EEAAIMHER

= FAS R LRE R AR IE k4K
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BEH &4k {& FI 15 B Waters

= F—iReiaEHESEMEELINe Il EMmMAraFEUTER ERILS.
M358, USPELERE. USPIEERF. RERFLUR B IESEE
= XEZIERFEeCord HEeis A H, A LMENLUENSE
= eCord™ Zi
— {FeCord™ gt AHEARFE M meidgs £
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= [FHACQUITY & H & %

= ACQUITY UPLCTM AR GEHC & 1 ™ ka8 il 2 2290 [l & s A < 4R 22, LA
{RAE B IMEATEAMATR

= PRSI AT RIS A I K R, R AR AN DE R RIAE 2k 1T
JEA O

= BEERE K0, 1mI/min, FH100% 1A P (R 205 ) b (i 4T, 76
543802 W E T 20.5ml/min

= YL BHAHE A S N, LI I E A 1 v 2 A
o IXFER] DL A R UE AN BRI 28 R ST,  MIMAR PR At FE 2k 115

©2011 Waters Corporation
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AT AN G EREEYS T IERT KRR B Ik 1T

= REEICIEMREL, F X ERE D b

= FEEN M RIHERS, AN R — BRI MaLEHNE — T, LUt B E i £ e,
BFARMUPLCEIE RS RIERE. FBIENR, REGUEFF. Wi E
UURAEFEHHIRERANATRE, FL75ER N FEMESRLE
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" ARAFRRFRERE RIS HMNESEFREEEN

= FHHIACQUITY UPLC™ BEH# BRTFE100% 2l 8. 4 &t %t 548
A BT ERR S RIUE, ST ASEREFERFIK/ AIRES B TIXK
R

* FIASRTRAZ A EERSREEEMNFISE N4 R A E(LEINER60% HEE
40%Zz & 2 i, St FA60% B B B K S R AR BIGHIR D)
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