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21- 22°C
1.50 mL/min
nHERR (100 1 g/mL)
AfkZE)e ] (33v1g/mL)
3-2 " Wd(39 v g/mL)
/N 500 amu
—HILVH(DMSO)
10p L
254nm
A: 0.05% TFA /K%
B: 0.05% TFA Z 5w
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fEy/E 0 1.5 95 5 *
2 15 1.5 5 95 6
3 20 1.5 5 95 1
4 30 1.5 95 5 1
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= Alliance® 2695 = 1.04 ml
= ACQUITY UPLC™ = 0.109 ml

= XS R e R AAN A ?
— Alliance 2695 fifif] 4.6 x 150 mm (&
— ACQUITY UPLC™ f§if] 2.1 x 50 mm i+
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" RS A
— ACQUITY UPLC BEH Cy4
— ACQUITY UPLC BEH Shield RP4
— ACQUITY UPLC BEH C4
— ACQUITY UPLC BEH Phenyl
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. Waters Spherisorb® S5 P = ™
XBridge™ 85 A(ETERMZER), REBBIM
3.3 ™
= ¥EHRF UPLC™ .
c 3 - ACQUITY UPLC™
_GC’ ACQUITY UPLC™ BEH
| P , BEH XBridge™ C18
E 2.7 Waters Spherisorb® S5CN XBridge™ Phenyl
[} @ Nova-Pak® CN HP Waters Spherisorb® ODS1
© 24 @ Inertsil® Ph-3 ” Resolve® C18
c * Hypersil® Phenyl
Q |
0 2.1
© V'S :
Wat: h ® ODS2
3 18 - VS uBonfiapak™ C18 aters Spherisorb® ODS
_E . YMC-Pack™ YMC J'sphere™
> 15 Fypersil® &PS Cyano Inertsil® CN"3 Phenyl @ ODS-180 @ Nucldosil® C18
o * @ Nova-Pak® Phenyl @ YMC fsonere™ ODS-ME0
— | . . 'sphere —
:E 1.2 Hypersil® BDS Phenyl ¢ YMCbasic™ Chronfoliti™ Nova-Pak® /' vic Jisonere™ ODS.H80
= 0.9 . * XTerra® 4 pp_4 ng P *
9 Phenyl Nova-Pak®| Luna ™M@ ypMC-Pack™ ODS-AQ™
2 YMC-Pack™ CN YMC-Pack™ Pro C4™ ¢ ¢ @C8 henyl ngyw Alantis®dC18 N
— . BEH erra® MS cg Luna® . 4 M Zorbax®| XD?@%I%S 3
c 0 3 XBridge"“ Cc8 Cg%YMC-Packz‘ . 2 * . nertsi -
— . n . Pro C18™ SunFire ™ C18
= SunFire ™ C8XTerra® MS C18 1 Grp. #s,rmorve Gl
0 SymmetryShield™ RP8 ) y y
XTerra® RP184, orbax® SB C18
® & SymmetryShield™ RP18
-0.3
XTerra® RP8  pcquiTy UPLC™ YMC-Pack™ PolymerC18™
BEH &
-0.6 T ' XBridge™ | '
Shield RP18
-1.5 -0.5 0.5 1.5 2.5 3.5
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: & Chromolith™ RP-18 ACQUITY UPLC™
1.0 - BEH
: ACQUITY UPLC™ XBridge™C18
/G-J\ O 8 - - BEH
S ' E XBridge™ Phenyl @ supelcosil™ LE DB-C18
c : YMC-Pack™ ODS-AQ™
S - Atlantis® dC ‘—]0
g 0.6 /V. \’ 18 @ Zorbax® Rx C18
~ ™ _ Zorbax®TEcIipse® XDB C18
§ oa ACQUl;\é I_LIJPLCTM SunFire™ c, | 2™ Pro : S | 4Luna OB nortsi® 0DS-3
~ . L ) .
) . ™ XTerra® MS C18 * ® Luna™ C18(2) .
£ XBrldge. C8 erra Prodigy® C18 SunFire™ C,, .
.B‘ 02 - . Hypersil® HyPurity Elite C18 ¢ * ®
g- : . Hypersil® Elite C18 o Symmetry® C18
:E & Polaris™ C18-A
@® 0
B Supelcosil™ LC-ABZ+Plus &
s 02 XTera®RPIS o & & _SymmetryShield™ RP18
: ACQUITY UPLC™ BEH
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Shield RP18
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H bRk ACQUITY UPLCHE: B Vaters

= M 4.6 x 150 mm XTerra MS C18 (5 pm@iki) 45 %] 2.1 x 50
mm ACQUITY UPLC BEH C18 £ (1.7 um k)
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o 5E AR HRE A
— IR
— [FIFF MRS 1 2L
w PO N AR AR B ERE AR

4.6 x 150 mm

20 pL HEEE/2.49 mL = 0.8%

2.1 x50 mm
[ 20 uL#HEE8/0.17 mL =12%
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HEHAIR = RREEFER X =panpn

4810 10 L iHEE M 4.6 x 150 mmE) 2.1 x 50 mm

10 pL x 3:14x1.1* x50 _

3.14 x 2.32 x 150

10 uL x217 = 19 L x0.068
2.49

=0.7 uL
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R = Rigg x L5 e
B

— e \ d2 o\
R = FISRR x— gz 2

B 1.5 mL/min ;$3EM4.6x150mm FJ2.1x50mm

: 2.12
1.5 mL/min. X 4,62

= 0.31 mL/min.
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Acouity

Ultra Perfarmance LC=F

F] About this calculator

| Isocratic Separation  [7] Brochures & Literature  \Visiers

ACQUITY UPLC ™
References Columns Calculator

r: Gradient Separation B3 Visit Waters ACQUITY Version 1.0
UPLC™ Website
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| Isocratic Se parations

File Run Help
. - - W
S Isocratic Separations ~ @ B
Select your existing HPLC conditions here: 2+ 2005 ' aters Corporation
Column Column Particle MW of Fi Rat Temper- Retention
Length Diameter Size Sample Llow Bale  Siue Factor
Aem A 4Emm A 10pm A (100 A |1_E|E| $| | an ﬁl | g ﬁl
28cm  |40mm |8 pm 200 = 5 :
15em & |35mm B |5um & |00 = [mL/min] [Celsius] (k]
Solvent Composition Results With Existing Column
M Plates
— telH J— tMeCM =
Zhqueaus =0 P, %0 Blun Time mmin
Pressure® bar
Pressure Units Injection Yolume
b Ps5l MP =
St OPSI O wes [z @l
I Select Maximum Column Pressure 689 bar Change This dialog box will display
Click here for your ACQUITY UPLC™ column cheices. | I"formation as you click on each
Calculate Frint Reszet itern’s label.
Results I Explanation of Fleaultal
Conditions of Maximum Conditions of Shortest
Conditions of Equal Efficiency Efficiency [10 cm Column Analyziz Time [5 cm Column
Length] Length]
Column Length _ cm Max. Plates _ Hun Time
Hun Time _ min Hun Time _ min FPlatesz
Flow RHate _ mL/min Flow Rate _ mL/min Flow Rate
Preszure™ _ bar Preszsure™ _ bar Preszure™
Column 1D _ mm Column 1D _ mm Column 1D
In). Yolume _ pL Inl. Yolume _ pnL Inj. Yolume

©2011 Waters Corporation 39



HPLC 444

BR Isocratic Se parations

Acm A A [10pm A 100 A
2hcm — [40mm —— |8pm =
15 crn Dl PSR T wil o W

Solvent Composition

— b elH b e
mquenus EI:I = la--"---ﬁ--.l:l | [N I I I R I N B N | ?‘;4':'
Pressure Units Injection ¥olume
O bar @ PSI ( MPa 10 % |[uL]

File Run Help
- Isocratic Separations - @ ¥,
Select your existing HPLC conditions here:
Column Column Particle MW of Flow Rat Temper- Hetenhion
Length Diameter Size Sample TIOW DAE  Shure Factor

160 & 23 B =

[l i) [Celziusz] [k]
B esults With Exizting Column
M| | Plates
Bun Time min
Pressure® Fsl

-l
]
]
3

I Select Maximum Column Pressure 10000 P51 Change

|socratic retention factor,

Click here for your ACQUITY UPLC™ column cheices.
| | Frinit | | Reset | | E =it |

| Calculate

maximum wvalue = 20. The
retention factor is the analysis
time divided by the column dead «

[ |

©2011 Waters Corporation

40



B Isocratic Se parations

File Run Help

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

. Isocratic Separations @ W,

Select your existing HPLC conditions here:

Column Column Particle MW of Fi Rat Temper- Retention
Length Diameter Size S ample Tlow DAl ature Factor
em A A |10um A 100 -~ [0 88 |23 @8 | B &
25cm  (40mm . |8pm = : 3
~ |29 mm & ~| 00 I~ [mL/min] [Celziuz] [k]
Solvent Composition Besults With Existing Column
M Flates
kelH FeCH 7,
Z&quenus =0 ,,J z40 Bun Time rin
Pressure” Psl
Prezzure Units Injection ¥olume
b Psl MF =
Oba @Fsl Owpe  [10 |k
I Select Maximum Column Pressure 10000 PS| Change |5':”3_rﬂti'3 retention factor. |
Click here for your ACQUITY UPLC™ column choices. mtﬂx':ﬂu"f} V;'UE_ :ED- Th? _ =
Calculate Frint Feset E it el e S e s i
] [ ] [ ] [ ] time divided by the column dead | |

Feszults I E uplanation of Hesultsl

Conditions of Maximum Conditions of Shortest
Conditions of Equal Efficiency Efficiency [10 cm Column Analysiz Time [5 cm Column
Length] Length]

Column Length _ cm Max. Flates _ Hun Time _ min
Run Time _ min Run Time _ min Flates _

Flow Hate _ mL/min Flow Rate _ mL/min Flow Rate _ mL/min

Freszure™ _ P51 Pressure™ _ P51 Freszure™ _ P51
Column ID _ mim Column 1D _ mm Column ID _ mm
Inj. Yolume _ nL Inj. Yolume _ pL Inj. Yolume _ nL

©2011 Waters Corporation
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Result: I E zplanation of Heaultal

Conditions of Maximum Conditions of Shortest
Conditions of Equal Efhiciency Ethciency [10 cm Column Analysiz Time [5 cm Column
Length] Length]

Column Length Cm Max. Plates 21025 Bun Time 1.3
Bun Time : min RBun Time 87 min Plates 8393
Flow Hate mL/min Flow Hate | 0242 mL/min Flow RBate | 0782 mL./min

Pressure™ N Pressure™ 6096 Psl Pressure™ | 10000 | P51

Column ID . mm Column ID 2.1 mm Column ID 2.1 mm
In). Yolume . pL LU Yolume 1.4 pL Inj. Yolume 0.7 pL

LRSS AR — M

©2011 Waters Corporation 42



B [ FE < wuNaters

Initial 0 1.5 95 | 5 * 0 0
2 15 1.5 5 |95 6 15
3 20 1.5 5 |95 1 5
4 30 1.5 | 95 | 5 1 10

©2011 Waters Corporation 43



B LB IR AR OR A d

¥ F1.5mL/min 7Z£ 4.6 x 150mm #_Eiz47154%8h

BEAR = HRiE x ME =1.5mL/min x 15min = 22.5mL

HEfR=nxr xL = 3.14x2.32 x150 = 2.49mL

ﬁ‘g% (cv) — :E:QK*/\
TR
REEEER = 225mL g g3 ¢y

249 mL
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B o | vk | %A | s | me | PR WL
(min) (cv)

Initial 0 1.5 95 5 * 0 0
2 15 1.5 5 95 6 15 9.03
3 20 1.5 5 95 1 5 3.01
4 30 1.5 | 95 5 1 10 6.02

©2011 Waters Corporation




BRI I) 12)

ACQUITY UPLC({TM) Columns Calculator

Q

Select a calculation

Acouity

Ultra Perfarmance LC=F

Waters

: | Isocratic Separation

[L_,I Gradient Separation

©2011 Waters Corporation

] About this calculator
Brochures & Literature
< References

B Visit Waters ACQUITY

UPLC™ Website

Waters

ACQUITY LUPLC Tw
Columns Calculator
Version 1.0

THE SCIENCE OF WHAT'S POSSIBLE."
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UPLC FfE 7 &

©2011 Waters Corporation

Gradient Separations

|
g 7 - WS
A Gradient Separations P @ — e

Select wvour existing HPLC conditions here:

Column Column Particle Mw of Fi Rat Temper- Injection Instrument
Length Diameter Size Sample ow Dale Sture Yolume Delay
30cm A [46Emm A [10wm &) 1000 &) [100 ©] [ 20 | [ 20 | [0 o]
25 cm 40mm |8 pm —_ 200 == . P

15 cm 1i 2.9 mm :! 5 L :l 200 1' [I'I'IL."II'I'III"I] [EEISIUS] [|.|.L] [I'I'IL]

B esultz With E xizting Column

Organic Modifier in B Pressure Units
bdeCM I hdeOH Peak Capacity
=100 =0 @ bar O PSI O MPa Preszure” bar
Time Col
Step Time Flowse A =B S egment olumry
[min] Yolumes
Init Cond. 0.00 1.00 100 n} 0.00 -
It Hold
3
4
5
[
Fi
B
9
10
Select Maximum Column Pressure 659 bar Change
Click here for your ACQUITY UPLC™ column choices. Calculate

47



HPLC FfiRE 771k

Gradient Separations

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

a ;;ﬁ_'-':l ]
m. L L F ) ds o
=~.. Gradient Separations ~ (@ =¥ ..
Select your existing HPLC conditions here:
Column  Column_ Particle MW of EicwitE Temper-  Injection Instrument
Length Diameter Size Sample i DAk ature Yolume Delay
ggcm ~ 10pm 100 15088 [ =2 B | 10 @ [1.00 8
I 4.0 rarn 2 pm
29 mm | ~| |20 [mLfmin]  [Celsiuz] [nL] [mL]
Organic Modifier in B Pressure Units Results With E zisting Column
teCM I tMeOH Peak Capacity
Z100 z0 O bar @Fsl O MPa Preszure® PS5l
Time Col
Step Time Flow A %B Segment U“ ol
{min] olumes
Init Cond. 0.00 1.50 95 ] 0.00
Init Hold 0.0o 1.50 95 ] 0.00 0.00
3 15.00 1.50 ] 95 15.00 1368
4 20.00 1.50 4] 95 5.00 456
5 an.oo 1.50 95 G 10.00 912
6
7
8
9
10
Select Maximum Column Pressure 10000 F5l Change
Click here for your ACQUITY UPLC™ column choices. Calculate <

©2011 Waters Corporation
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HPLC #f 1 7715

©2011 Waters Corporation

Gradient Separations

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Select your existing HPLC conditions here:

Column Column Particle M of

—— Gradient Separations  ~ @ W

Temper- Injection Instrument

Select Maximum Column Pressure 10000 F5] Change

Click here for your ACQUITY UPLC™ column choices.

Length Diameter Size Sample Flow Rate ature Yolume Delay
om a A [0pm & [00 ] [150 8] [ 22 $][ 10 £][1.00 %]
Zocm  (d0mm — [Bpm N . :
¥ 3.9 g —— s —! [ml]
+" Maximum Pressure |K| -
Organic Modif =—sting Column
Melh -
=100 J_ —Select Maximum FPressure: P
I b—
1 1 1 1 1 1 1 1 1 1 1 i
Step Tim 5000 15000 I:es
I] 4Fiﬂﬂ PSl
Init Cond. | O :1|ﬁ]
Init Hold 0.0 11 1 e
3 16] [ SetasDefaul |3 22
E-—
4 20. oK | 6|3 53
5 30, z |3l SS
6 3
7 ol =§
8 3 3
9 3
10 _1|
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Gradient Separations

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

. 1 1 -. 4 :
=~.. Gradient Separations - 2
Select your existing HPLC conditions here:
Column  Column Particle MW of Flow Rate Temper- Injection Instiument
Length Diameter Size Sample L¥ B ok ature Yolume Delay
ggcm Al JE Bl:lum 100 EEF RIEN N g |
(S]] ] mim m
39mm ¥/ 200 [mL/min]  [Celsing] [pL] [rL]
Organic Modifier in B Preszure Units Results With E xisting Column
MelH | MelH Peak Capacity | 119
Z100 Z0 O bar @ Fsl O MPa Pressure® | 1407 | PSI
Step Time Flow ZA ZB Segment D I
(min];  |-¥olumes
Init Cond.| 0.00 1.50 35 5 0.00 :1|§|
Imit Hold Q.00 1.50 95 5 Q.00 0.00 1 =
3 15.00 1.50 5 a5 15.00 1368 | 3 E-'E
3 2000 150 5 35 5.00 156 | 4| 53
5 30.00 1.50 95 5 10.00 912 _1| oo
(L
6 3
7 k1
8 3
9 3
10 3
Select Maximum Column FPressure 14000 F5S1  Change
Click here for your ACQUITY UPLC™ column cheices.

|
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" Waters
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Gradient Results |E|

B esults With E xisting Column

Peak Capacity: 119 Column Length: 15 cm | Particle Size: Bopm
Pressure” [PS] 1407 Colurne Diameter: 4.6 mm | kS of Sample: 200

Geometically Scaled UPLC(TM) Method Choices | Optimaly Scaled UPLCITM) Method Choices |

| Scaled Gradient 2.1 mm Column
[HPLC Linear ¥elocity]

21 mmID

Injection Detailed
Flow Peak Bun Time Pressure® VYolume  Gradient
mL/min  Capacity [min] [B51] [nL] Profile
0.313 124 L | 3619 07
0.313 180 101 7237 1.4

Change Flow | [ Calculate ]I[ HPLE Linsar Velosity ]I[ LIF'LE[TM]LinearVeI::nc:ity]

Scaled Gradient 1.0 mm Column

HPLC Linear ¥elocit
Injection  Detailed

Length 1D Flow Peak Bun Time Pressure® VYolume  Gradient
[cm] [mm] mL/min  Capacity [min] [P51] [pL] Profile

S5cm 1.0 0.0# 74 51 3619 0.2
10 cm 1.0 0.0A1 129 101 F237 0.3

Change Fluwl ’ Calculate ]

Geometrically Scaled UPLC[TM] Method Choices

[ HELE Linear Yelocity ]I[ LIF'LE[TM]Linear*-.-’eI::ucit_l,l]
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JLI4EE] UPLC J7is: B Vaters

Geometrically Scaled UPLC[TH) Methad Chaices | Optimally Sealed UPLCITH] Method Choices | [ Prit |

Scaled Gradient 2.1 mm Column
[HPLC Linear Yelocity]

Injection Detailed
Flow Peak Bun Time Pressure® Volume Gradient

mL/min Capacity [min] [P51] [ITIR Profile

0.313 124 5.1 3619 | View

0.313 180 10.1 7237 1.4

Change Flow Calculate | I | HPLE Linear Yelosity | || UPLC[TM] Linear elacity |
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2 . 1 X 50 m m )—L,fﬁ,l‘éfﬁﬁ& : THE SCIXXE]\AIS!SSSIBLE?

Geometrically Scaled Gradient: 2.1 X 50 mm

Time

Time Flow a 5 eqment Column

2l [min] ‘mL/min [min] Yolumes

Init Cond. 0.00 0.313 95 0.00 -
Init Hold 0.00 0.313 95 0.00 0.00
3 5.00 0.313 5 5.00 13.68
6 b7 0.313 5 1.67 4 56
10.00 0.313 95 3.33 9.12

Injection Yolume: 0.7 pl Pmax = 3619 P51

Frint
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PREERA R R 2. 1x50 mmiE:

FEA R R ATt 3] 2.1 x 50mmit:

Bz | W | %A | %B | g %f:fﬁ *ﬁiﬁf‘
Initial 0 0.31 95 5 * 0 0
2 5 0.31 5 95 6 5.0 9.03
3 6.67 0.31 5 95 1 1.67 3.01
4 10.00 0.31 95 5 1 3.33 6.02

©2011 Waters Corporation
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Gradient Se parations

.. Gradient Separations  »

Select your existing HPLC conditions here:

Preszure Units

Column  Column Particle MW of Flow Rate Temper- Injection Instrument
Lenagth Diameter Size Sample el ature Yolume Delay
ggcm A 10 um 100 [150 @ [ 23 @ [ 10 & [1.00 3
M 4EImm apm
29 mm | 00 [mLfmin]  [Celzivz] [pL] [mL]

Results With Exizting Column

Organic Modifier in B

FSI

Peak Capacit 113
X0 J— w0 Oba @FS OMPa o paeer (T4
Time
Step Time Flow ZA ZB Segment | Column
{min) Yolumes
Init Cond. .00 1.50 95 5 .00
Init Hold Q.00 1.50 95 ] .00 0.0o
3 15.00 1.50 ] 95 15.00 1368
4 20.00 1.50 5 95 5,00 4.56
L] 30.00 1.50 95 ) 10.00 912
b
T
8
b
10
Select Maximum Column Pressure 14000 FS| Change

Click here for your ACQUITY UPLC™ column choices.

Rezet

1
3
2
2
=l
]
2
2
3
[

o B
ator

£S5
i
(==
o

Waters

THE SCIENCE OF WHAT'S POSSIBLE."
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2.1 mmiID

1.0 mm ID

©2011 Waters Corporation

Gradient Results |g|

Besults With Existing Column

Peak Capacity: 119 Column Length: 15 cm | Particle Size: B
Prezsure” [P 1407 | Colurnn Diameter: 4.6 mm | b of Sample; 200

Geometically Scaled UPLC[TM] Method Choices | Optimally Scaled UIPLC(TM) Method Chaices |

Scaled Gradient 2.1 mm Column
[HPLC Linear Yelocity]

Injection  Detailed
Flow Peak Bun Time Pressure® Yolume Gradient
mL/min  Capacity [min] [P51] [ul] Profile
0313 124 L | 3619 0.7
0D.313 180 101 F237 14

Change Flpw | Calculate ] I[ HPLE Linear Velocity ] I[ UPLE[TM]Linearvemcity]

Scaled Gradient 1.0 mm Column
[HPLC Linear ¥elocity]

Injection Detailed
Peak Bun Time Pressure®™ Yolume  Gradient
Capacity [min] [P51] [ul] Profile

74 5.1 3619 (T
129 10.1 7237 0.3

Change Flow | | Caleuste |

[ HELE Linear Velacity ]I[ UPLE[TM]Linearvem.:ity]

Geometrically Scaled UPLC[TH] Method Choices

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

56



" Waters

FH A 25 ™ B4 55 B UPLC Jy 33 B Vvaters

Geometrically Scaled UPLC(TM) Method Choices | Optimally Scaled UPLC(TM] Method Choices | [ Print

Scaled Gradient 2.1 mm Column
[HPLC Linear Yelocity]

Injection Detailed
Peak Bun Time Pressure®™ Yolume Gradient

Capacity [min] [P5I] [ITI ] Profile

0.313 124 5.1 3619 0.7
0.313 180 10.1 7237 1.4

|Eham:|e Flow| 08 | Calculste ||| HPLC Linear Velocity ||| UPLCITM) Linear Velocity |

UPLC ;3% 0.6 ml/min

©2011 Waters Corporation
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FE 45 1™ 435735 51 UPLC 74 B Vvafers

Geometrically Scaled Gradient: 2.1 X 50 mm

Time

Seqgment
min

Init Cond. 0.00 0.00 -
Init Hold 0.00 0.00 0.00
3 2 b1 2 b1 13.68
3.47 0.87 4 56
.21 1.74 912

Column
Yolumes

Time

Step (min)

Injection Yolume: 0.7 pl Pmax = 6945 PS5l

Print
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U P LC Z"Ezb Tﬁ% THE scxlz\ri{:/ogntgsrgssmLE?

43| 2,1 x 50 mm #F UPLC %3 0.6 ml/min

B I ] Ik | %A | %B ith 2k %i% ﬁ()(%ﬁf

Initial 0 0.6 95 5 * 0 0
2 2.61 0.6 5 95 6 2.61 9.03
3 3.48 0.6 5 95 1 0.87 3.01
4 5.22 06 | 95 | 5 1 1.74 6.02

©2011 Waters Corporation 59



Pt 2] UPLC: 771+

©2011 Waters Corporation

Gradient Resulis |i|

Besults With Existing Column

Peak Capacity: 119 Colurmn Length: 15 cm | Particle Size: B pm
Prezsure” [PS] 1407 | Column Diameter: 4.6 mm | bW of 5ample; 200

Geametricaly Scaled UPLC(TM) Method Cheicss | Optimally Scaled UPLCITM] Method Chaices |

Maximum Peak Capacity at Equal Bun Time
[Optimized Linear Yelocity]

Injection  Detailed
D Flow Peak Bun Time Prezszure® VYolume  Gradient

[mm] Ll | Capacity [min] [P51] [ITIN | Profile

21 0.591 179 15.0 6845 0.7

21 0.616 23 15.0 14001 1.4 Wiew

Shortest Analysis Time at Equal Peak Capacity
[Optimized Linear Yelocity]

Injection Detailed
1D Flow Peak F1 M I T-M Prezssure® VYolume — Gradient

[mm] mL!min  Capacity [min] [PSI1] [nL] Profile

21 0.998 120 23 11490 0.7

2.1 0.618 120 26 14001 1.4

O ptimally Scaled UPLC[TM] Method Choices

Waters

THE SCIENCE OF WHAT'S POSSIBLE."
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15 cm | Parhicle Size:
olumn Diameter: 4.6 mm | kW of Sample:

Bpm
200

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

%]

Peak
Capacity

Bun Time

[min]

179 15.0
15.0

Pressure™

[PS1]

6845
14001

Injection  Detailed
Yolume  Gradient
[nl] Profile

07
14

1D Flow Teak
[mm] mL/min Capacity

Bun Time

[min]

0.998 120 2.3
0.618 120 2.6

Pressure™

[PS1]

114390
14001

Injection Detailed

Gradient
Profile

Yolume

[ul]

0.7

14 e

Optimally Scaled UPLC[TH] Method Choices
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AH [ e 5 B8 1) e 53 A T

Step

Init Cond.
Init Hold
3

Injection Yolume: 0.7 pl

Time
[min]

0.00
0.00
2.27
3.02
4.53

Frint

©2011 Waters Corporation

Flow
‘mL/min

0.998
0.998
0.998
0.998
0.998

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Yolumes

0.00
19.79
6.60
1.51 13.19

Pmax = 114390 PS5l

62



At F] UPLC B
AR5 S ] P K ie B s

Gradient Resulis

R eszults With Existing Column

Peak Capacity: 119 Caolumn Length: 158 cm | Particle Size: 5 pm
Fressure” [PS 1407 | Columnn Diameter. 4.6 mm | Mw of Sample: 200
Geometrically Scaled UPLC(TM) Methad Chaices | Optimall Scaled UPLC[TM] Method Chaices| [ Print |

Maximum Peak Capacity at Equal Bun Time
[Optimized Linear Yelocity]

Injection Detailed
Flow Peak Bun Time Pressure® Yolume Gradient

LS | Capacity [min] [P5I] [uL] Profile

0.591 179 15.0 6345 0.7
0.616 231 15.0 14001 1.4
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AR IR 1) Py B A e 2 i B \aters

Time

Time Column
[min]) Seament Yolumes

Init Cond. 0.00 0.00 -
Imit Hold 0.00 0.00 0.00
3 15.00 15.00 Fi. bl
20.00 5.00 25.87
30.00 10.00 51.74

Step

Injection Yolume: 0.7 pl Pmax = 6845 PS5l

Prirt
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o BiRE ek
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= R3] UPLC &g
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HPLC ¥4 3] UPLC

Absorbance 254 nm
Absorbance 254 nm

I I 1 D N 1.

20 30 0

10 Minutes 10 Minutes 20 30

[R5 30 .35p HPLC 5% 5.2 5%p UPLC



JUCTIEAT T3 e 1) 20 IR

o B TR
o ek
o PR F AR
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— HAZ
o IR R b F bR 1
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o AT
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— A
— R (LOD)
— = (LOQ)
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Jiidf HPLC J5i%

2 4.6 x 150 mm, Sum
3 ANBIRE 1/2 = 12
1 NBIEE 23 = 28

Absorbance 254 nm

0 10 20 30
Minutes



UPLC/ &

5 HPLCAHA [A] i) 18] oy i
2 ~
3 UPLC {i#t, 2.1 x 50 mm
1 NEE 112 =11
£ DEE 2/3 =26
S
X
3
g
o
<
-
0 10 20 30

Minutes



1% LB O IE

Absorbance 254 nm

2 UPLC {ff{t, 2.1 x 50 mm

va)-
va)-]

Z 1/2 =11
E 2/3 =26

2.6

Minutes

5.2



JRaG ) 30434 HPLC Jy vk = -
i Waters

H u
=R AN .
1’& % ZB ]j THE SCIENCE OF WHAT'S POSSIBLE."

2, EARA I8 NS

Absorbance 254 nm

0 10 20 30
Minutes
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5.2 43t UPLC =41 70 UK K

, BRI EAE R BE

Absorbance 254 nm

LL@A W

Minutes
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AL LAY [ 773 B Vaters

= ACQUITY UPLC™ F1x AHHPLCiz F 1) & [ A ) 2 ig
= ZAFFTH— U1 B 5R &
— T (A 2 AR AT 8%
— FIr A BRI AT AR 5 22 HiAH A
— PR — S DUk i IR R, G e IWHPLC | —#F

u U R BT, HRDFE S RN R
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= Jiikn LAHPLCH£:5:# 2 ACQUITY UPLC™
— RN
— AN
— ol R A B
o 2 E] IR 5 AR PR LORAIE SRR Y 25 R

" VR RIEAE A
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