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BRI EFEZNBE TR

1. IAFECI8HGAH — FRIRZ, ARG A

a) MR A R AT T LAy g i T A B )

b) /N B A EURIE A% AT LA J B 1] P 8 o T 75 1) 0 8

c) Eclipse Plus C18ta k] LABUHE 73 B 45 R — B8 4 BRI 7B
2. JEFERRITBIAE — nEE, JFidE H 2 PO A

a) KH: BERZEH pH 3, =8 L1, B IR

b) HHUAH: ZJEE R

3. VRIS ANAS 2 B HAR R LR A S
a) T AT IE Y 12 B (Rs 3 2.0) — ANV AR AR 2L
b) H—MERREERTRDETL
c) ) BINRIAE20 BN — B4
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0.00 : ‘ ‘ : : :
Plates: 5000 10000 15000 20000 25000
Alpha: 1.10 1.35 1.60 1.85 2.1
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JEFEE
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Eclipse Plus C8

Greatest Resolution for this sample

Vol

B R LEBRAKIAR

o
Q

aulayes

aj0zexoylaweyns

o Resolution
peaks 1,2 1.68 6.12
peaks 2,3 1.4 4.97

T T T T T T T T

0 1 2 | 3 | 4 min
Eclipse Plus C18

Cols: 4.6 x 150, 5 um

a Resolution m.p.: 40% MeOH, 60% water

peaks 1,2 1.33 3.55
peaks 2,3 1.31 3.82

o 1 2 3 4 min
Eclipse XDB-C8
a Resolution
peaks 1,2 1.43 4.15
peaks 2,3 1.29 3.55
o T 2 3 4 min
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Eclipse Plus C18 —
DA SR AR - PR HENNRIR AR L

1. MEBE (Bk) 2. B(%)  UaEhAH: 60/40 K/IZFE

1
Eclipse Plus C18 2

Ace 5 C18 I 2

SunFire C18 1L 2
XBridge C18 1& 5

Discovery HS C18 JL 5

Luna C18(2) 1 /k 5
N
Gemini C18 1j \ 2
XTerra MS C18 L/ 5
o o 1 15 2 25 3 ggmn
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ZORBAX Eclipse Plus
E F BRI IR Eh B AH o 0 B B KB PRI T e

Amitriptyline ~ 0.1uyg 80% Methanol 8mM total Potassium Phosphate Buffer pH 7.0,
Detection: UV 215 nm, Flow Rate: 1.0 mL/min Columns: 4.6x100mm 5y columns

Tf = 1_%Eclipse Plus C18

Tf = 1_25/L Phenomenex Gemini C18

Tf =1.26

Tf = 1.20 /\ Waters SunFire C18

Tf =1.92

VAl Ace C18(2)
Inertsil ODS (3) /\Tf =1.11

Peak Shape is normally better in Methanol mobile phases.
Eclipse Plus is superior under these conditions.
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Eclipse Plus
TE P S5 p HIE B & = ZRRE N7t v] L3R fit B8 fip e 7

Conditions: Columns: As listed Mobile Phase.: 20% MeOH, 80% 20 mM phosphate pH 7.0 Flow Rate =1 mL/min.
Detection: UV 254 semi micro flow cell

)

Eclipse Plus C18 4.6 x 75 mm 3.5 ym

1. Famotidine N=7800
3. Pirenzipine TF: 1.00 C
0 2 4 6 8 10 12 14 16 18 min
N=5700 N=4300
0 2 4 6 8 10 12 14 16 18 min

High efficiency with a 3.5um particle is easily achieved with Eclipse Plus
No mobile phase modifiers are needed for perfect performance!
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1. FARRHTH#HITIRIEF EZFF 4 :
KHERFRRHT C18t 1S E7E i 18] A 153 5 m A

Column: 4.6 x 50mm, 1.8um Mobile Phase: A= 0.1% Formic Acid, B=ACN + 0.1%Formic Acid (95:5) Flow rate: 1.5 mL/min Inj.
Vol: 2 ul Sample: Xanthines: 1. 1-methylxanthine, 2. 1,3-dimethyluric acid, 3. 3,7-dimethylxanthine, 4. 1,7-dimethylxanthine

1 RRHT SB-C18
2 3 4 4.6 x 50mm, 1.8 um
! ‘ [ ! ‘ ‘ ' [ ‘ ‘ ! ! \ ‘ ! ‘ ‘ [ ‘ ‘ ! ' [ ! ‘ ‘ ! [
0.5 1 1.5 2 25 min
12 3 4 RRHT SB-CN
4.6 x 50mm, 1.8 um
' ‘ Vl ' ‘ ‘ ' [ ‘ ‘ ' ' \ ‘ ' ‘ ‘ l ‘ ‘ ' ' l ' ‘ ‘ ' l
0.5 1 1.5 2 2.5 min

@The C18 gives the most effective resolution — and with a 4.6 x 50mm, 1.8um column the
initial results are achieved in just a couple of minutes, with the highest efficiency.

@The 50mm length is short and fast — methods can be approximated or completed in
just minutes!!
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JRRHTE

A

5 4
3
1o, 2 A StableBond
“ | SB-C18
1 2 3 4 5 min
1 4 Eclipse
XDB-C18
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ITREFTEIT K
EI'J ZORBAX RRHT C188 & HT EH AN

Eclipse Plus C18

Mobile phase: (69:31) ACN: water
Flow 1.5 mL/min.

Temp:30° C

Detector: Single Quad ESI
positive mode scan

Columns: RRHT

4.6 x50 mm 1.8 um

Sample:

1. anandamide (AEA)

2. Palmitoylethanolamide (PEA)
3. 2-arachinoylglycerol (2-AG)
4. Oleoylethanolamide (OEA)

AR ) BE A AT R AT AN R Y
SRR, AR P B A
I FEIE GBS A
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AEFERERTR

@IEPE— M REDL BT C18aY C8H S
FAAVE N TV R IR GG, IR BE 5 AH Y.
XTI Bl A R A B s mT DA A1
TP T R OR B

Wl 11 B AL AR FAT HUFE 92 A 2 3
| B

Vi B R T T, AR R A K
| scsomsmimie.

DHpHAEL-2kF, HEFE SB-C18

WRME T HRRHT AR, X PR
A] MR H ST, FAFERBETER
RBEANKRT -
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mAU
400~
300-
200~

-

MEpHIEF I, BEBH14HE LB

Eclipse Plus C187E Z &t shtH 53 #7 JL#h5E 1L 51

Column: ZORBAX RRHT Eclipse Plus C18, 4.6 x 50 mm, 1.8 mm
Mobile Phase: A: 25 mM NaH,PO, , pH 3.0 B: ACN
Flow Rate: 2.0 mL/min Temperature: 30° C Detection: UV 240 nm
Sample: Cardiac Drugs 1.Pindolol 2. Diisopyridamide 3.Propranolol 4.Dipyridamole 5. Diltiazem

40% ACN

RRHT Eclipse Plus C18 7] ATE{RFH HLAH L ot piAb 75 v

100-
oM

mAU—
125+
100
75—
50
25—

RE=N NN

w DU W53 5 P
30% ACN DRI 5y B

mAU -
60~
40-
20
0]
-20-

20% ACN
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Mﬁ&pH{E?Fﬁn , WIER AL LB

JEclipse Plus C187E F B aNAHH 74 JLFsE O 5
_ Column: ZORBAX RRHT Eclipse Plus C18, 4.6 x 50 mm, 1.8 mm
Tg;’, Mobile Phase: A: 25 mM NaH,PO, , pH 3.0 B: MeOH
] Flow Rate: 2.0 mL/min  Temperature: 30° C Detection: UV 240 nm
3007 Sample: Cardiac Drugs 1.Pindolol 2. Diisopyridamide 3.Propranolol 4.Diltiazem 5. Dipyridamole
200-
“f:j 70% MeOH
\ ‘ ‘ T
2

: R RRHT E IR AE AT ARG U H
. R

o DR, (AT FIEK
- h /\ 50% MeOH E

mAU

80
60|

2§ i \ J\ N /\ 40% MeOH - - k= 4911
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HEFR - EF/HEFE
LR R LU

Column: ZORBAX RRHT Eclipse Plus C18, 4.6 x 50 mm, 1.8 mm
Mobile Phase: A: 25 mM NaH,PO, , pH 3.0 B: organic
Flow Rate: 2.0 mL/min Temperature: 30° C Detection: UV 240 nm
Sample: Cardiac Drugs 1.Pindolol 2. Disopyridamide 3.Propranolol 4.Diltiazem 5. Dipyridamole

3 4

5 Resolution of pairs
(2,3), (3,4), (4,5)

50% MeOH s better in MeOH.
Peak 5 selectivity shift

Resolution of critical pair
30% ACN (1,2), is better in ACN

HPLC Method Development
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AEBIEEMSREFRMA LB
ERAARE IR HE
- KE, bR, 2BE
1 RRHT SB-CN 4.6 x 50 mm, 1.8um ; Estr"d_ |
. - . . stradio
1.5 ml/min 1 pl injection 3. Ethynyl Estradiol
4. Dienestrol
6 5. Diethylstilbestrol
6. Ethynl estradiol methyl ester
A
> RRHT SB-CN 4.6 x100 mm, 1.8um a: water
4 1.5 ml/min 2 pl injection B: 30 % MeOH/ 70 %MeCN
5 40 % B
6 Detection: UV 210 nm
L A
° -5 10 SB-CN 4.6 x150 mm, 5um
4 . .. .
2 3 c 1.0 ml/min 3 pl injection
6
Y 5 75 10l 125 15 17.5 mif
RRHT Columns allow rapid resolution optimization during initial method
development. Column lengths compared quickly.

HPLC Method Development

‘i3~ Agilent Technologies
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T HHEH-ZEEvs. BES
KX HZORBAX Eclipse XDB-CN 4B HEB =

Column: ZORBAX Eclipse XDB-CN  Column Dimensions: 4.6 x 150 mm, 5 nm  Mobile Phase: As shown
Flow Rate: 2.0 ml/min Injection Volume: 200 M Column Temperature: 25 ° C  Detector: UV, 210 nm

Mobile Phase: 35:65 ACN:Water sample:
. EE 1. Estriol (0.00130 ngy/m),
. . 2. b-Estradiol (0.00130 ng/mi),
Solvent comparison with all 3. Ethinyl Estradiol (0.00147 ny/i),

i mi 4. Dienestrol (0.00123 ng/m),
samples can yleld Optl m |zed 5. Diethylstilbestrol (0.00128 ng/m)

3 5 methods. 6. Ethynylestradiol 3-methyl ether
(0.00103 ngy/m)
6 ! 7. Ethynodiol Diacetate (0.00139
/ JAN my/mi)
0 2 4 6 8 10 12 14 16 18  min
4 Mobile Phase: 47.5:52.5 MeOH:Water

HPLC Method Development
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Endocannabinoids dissolved in methanol
(1 mg/mL) and diluted 1:100 in water.
Mobile Phase is 69% acetonitrile at 1.5
mL/min., 30° C. MS s ESI, positve mode,

I AT LURIR St 3% B B AL AH RO
RRHT & &4 AT LURIE == H
——EKFEEBEREEFNTEE
1 2,35
: Eclipse Plus-C18
77% ACN | 4.6 x 50 mm 1.8um
. — total ion scan.
; 1 5
E LA’\—JUML 1. Anandamide (AEA)
: 2. Palmitoylethanolamide (PEA)
69% ACN 3. 2-Arachinoylglycerol (2-AG)
T 4. 1(3)-Arachidonylglycerol
; 5. Oleoylethanolamide (OEA)
3 1 4,5
; 2
_ 1 5
. Eclipse Plus-C18
69% ACN - 4.6 x 150 mm 1.8um

Agilent Technologies
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AT AR ERESHZA M

DA )5 A AT T AR AE S AR AL S B AR AN R
D AR B A AR A IN AT DA Sy e VR 0 B BT el s 0 B IS
XA RRHTHEAT -5 AH HYE#E AT ISR & TAER !
DRI, DI Z M RRHTEE & AH ] bk £ |

Tl
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A S AR L

mAU -
100
0+

[
1

A

RRHT SB-CN
4.6 x50 mm, 1.8 mm

RRHT SB-Phenyl

100?M4.6 X 50 mm, 1.8 mm
0

T T T T T |

1 2

RRHT SB-AQ
100 4.6 x 50 mm, 1.8 nm
OM M
] 1 2
mAU -
oo AJ N RRHT Eclipse Plus C18
Oj-ﬁJU | | 4.6 x 50 mm, 1.8 mm
1 2
mAU

RRHT SB-C18
4.6 x50 mm, 1.8 nm

Agilent Technologies

A R EE
—— M3 A 30% ACN

@ 5 FhAS [E B A A bh

D F— e TR R F2 58
O FEBAEF YA LB T B
@ W2 +EE UL
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Column: ZORBAX Eclipse XDB-CN
Mobile Phase: 35:65 ACN:Water

10

WEESHES BXEERS
ettt R S HEC18/C8RYERR I L&k

Column Dimensions: 4.6 x 150 mm, 5 mm
Flow Rate: 2.000 ml/min

Injection Volume: 2.00 m

Column Temperature: 25 ° C

Detector: UV, 210 nm

20 min
Column: ZORBAX Ecllpse XDB-Phenyl
Mobile Phase: 48:52 ACN:Water Sample:
1. Estriol (0.00130 ny/ni),
7 2. b-Estradiol (0.00130 ng/m),
L — - | 3. Ethinyl Estradiol (0.00147 ng/mi),
10 15 20 4. Dienestrol (0.00123 ng/m),
i 5. Diethylstilbestrol (0.00128 ng/m)
5 : _
1, Column. ZORBAX Eclipse XDB-C8 6. Ethynylestradiol 3-methyl ether (0.00103 ng/mi)
3 5 Mobile Phase: 54:46 ACN:Water 7. Ethynodiol Diacetate (0.00139 ng/mi)
T ‘ ‘ ‘ ‘ \ N ‘ \ ‘ ‘ \ 7\ \
0 5 10 15 20 @ Eclipse XDB-CN is the
45 _ optimum bonded phase —the
1 %/ Column: ZORBAX Eclipse XDB-C18 | h | I
Mobile Phase: 60:40 ACN:Water only one that can resolve a
6 7 the components in under 20
‘ : : : \L : T : : \ ‘ T .
0 5 10 15 20 Mminutes.
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AT ApHER EZHEZ R INEFEHREE?

DA LA B YT EhAH B p HAE SUK?
O sl H B pEAE SART 2w O B o 18 JEE P
O B p HAE AT R W J5 351 & 2

O hAH B pHAE S 55 i 5 A e 38 2
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non-polar
naphthalene
acenaphthene
pH 3
012345678 910
pH 7

Page 31
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pH T ARHMEE RS EE? LESWEE LK

polar
benzyl alcohol

nitrobenzene

lonizable
benzoic acid

benzanilide

o
[N
N
w
H
[62]
(o]
~
0
o

o~
[E=N
N
w
H
[62]
(o]
~
[ee]
o

Time (min)

Time (min)

Agilent Technologies

* lonizable compounds — acids and bases can change retention and
selectivity most with changes in pH
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ShEF LRSI
WEpHEM FAZARZEREE

DA LA S AT BT IR B (BEInR AL 5 Y0 E(RpHIE
, B TEAL S Y AE RipH)

Dt g L e R AR TR S pHABIN & A 38 o AL &4
1O B (AT LAAFAE 2 122 e i 7 )
DAETTIEIT R R PR S AT I pHIE LA IR B A e 1%

@Eclipse Plusn] LA AE 5 it pHAE I [
@ = pHE ] LI EEExtend C18

Agilent Technologies

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

i S EEEFIRIARE vs. pHE -
FE{EpHE T T

5
Column: E%Iipsle5g(DB-C58 ® Doxylamine pKa 4.4, 9.2
40 — Mobile Phase: 7.50/2( 25 mrlr\]ﬂm[;hog:)?]ate buffer : ?:lfgl)i!?nn;ramme pEZ 2;
25% Acetonitrile " Dishenhydramine EKa o0
30 —

.0  Nochange inj@ention in this range

Retention Volume mL

o)
y

o
(&)1
o
-

=)
\
w0 R

pH

 Slight changes in pH may dramatically change retention and selectivity
» Always evaluate retention changes with pH during method development
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. N
Eclipse Plus AJLAEE
NMILALIE
¢ ]
B2 RIpHIE Bl (pH2-9) FL LI E %
. . It 1. procainamide
pH 2.7 0.1% forrlnlc acid/acn 2. buspirone
| “‘ 3. pioglitazone
| 4. eletriptan
20| |l 5. dipyridamole
“\ 6. diltiazem,
A | \‘\\ 7. furosemide
0 2 4 6 8 " @Selectivity and
electlivity an
pH 4.8 NH,AC/acn | 1 6 HVILY
2 resolution can
7{\ \ 5 |3 change with pH
|
LN |
0 2 2 5 . -n  DEclipse Plus can
be used with many
pH 7 NaPO,/acn 7 2| mobile phases and
1ﬂ SA \ pH’s
ff\ 5»‘&‘\ J‘L
0 2 4 6 8
Conditions: Column: Eclipse Plus C18 4.6 x 100mm, 5um Gradient: 10 — 90% in 10 minutes Detection: UV 254 nm
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pH 28 pH 7 XfIEFEERI A I IR E B3

Eclipse Plus C8 4.6 x 50mm, 5 um

1. Acetaminophen 1 3 pH 2 ) 7
2. Caffeine
3. Acetylsalicylic acid
4.  unknown
0 0.5 1 15 2 2.5 3 3.5 min
. pH 7.0
Column: 4.6 x 50, 5 um PN 959946-906
3 Gradient: 10-60% B/3 min.
pH 2.7: A: 0.1% formic acid B: 0.1% fa in ACN
pH 7.0: A 20 mM Na phosphate B: ACN
2 Sample: “ generic Excedrin tablet”
4
0 0.5 1 15 2 2.5 3 3.5 min

@Selectivity can change dramatically from pH 2 — 7 with many samples, such
as this analgesic tablet.
@Eclipse Plus can be used under both conditions

HPLC Method Development

Page 37 i3 Agilent Technologies

April, 2007

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

TEPSEpHYE éﬁﬁﬂ‘ﬁ'ﬁ%ff YA [F) 2 0 v B SR B
Eclipse Plus A TR R

, | Eclipse Plus C18 4.6 x 75 mm 3.5 ym
20 mM phosphate buffer, pH 3.0

3 N=5700
TF: 1.28

0o T 2 3 4 5 6 7 min
Eclipse Plus C18 4.6 X 75 mm 3.5 ym o < jicieq
20 mM phosphate buffer, pH 7.0 Mobile Phase: 20% MeOH, 80%
1 F idi 20 mM phosphate, pH as listed
) amotidine Flow Rate:1 mL/min.
2. Cimetidine 2 Detection: UV 230 semi micro flow
3. Pirenzipine cell
N=8000 N=7900
TF: 0.99 BJEOS
0 2 4 6 8 10 12 14 16 min

@ For this sample resolution is not possible at pH 3, butis at pH 7
@ Eclipse Plus was used to experiment at both pH’s
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AJ BAIE TR — et 5 A AR e A

@57 — Ml EFEK B IR Bonus-RP.
DR N BLREEE B ek 88 A R FE P S p H T 3R AU A Ik Rt

S

Bonus-RP s

Mobile Phase: 75% mM NaCitrate, pH 6
25% MeOH

Flow Rate: 1.0 mL/min
Temperature: Ambient
Detection: UV 254 nm
Injection Vol: 3 nL

Sample: Cephalosporins
1. Cephalexin
Eclipse XDB-C8 2. Cephaclor
3. Cephuroxime
4. Cephoxitin
0 2 " 6 g 10
Time (min)

Mid pH was the second pH region to consider.
High pH can also be considered if low or mid pH did not resolve all analytes.
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M*%pH@@J%pH@

l STEP 9

U [) i) 70
l STEP 10

- A HLAH (ACN or THF) H iy
« Y15 LB LA for 0.5 < k<20 £E EpH T F R 7 i1 L

OB IR AL & W2 B B AL R FE 2
DA i LR B

O HEE R I

ZREBE K HPLC #R
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X FExtend-C187E & pH T & ind BEL &R 7 A9 4R B2

Column: ZORBAX Extend-C18, 4.6 x 150 mm, 5 mm  Mobile Phase: See Below  Flow Rate: 1.0 mL/min
Temperature: RT  Detection: UV 254 nm Sample: 1. Maleate 2. Scopolamine 3. Pseudoephedrine 4. Doxylamine
5. Chlorpheniramine 6. Triprolidine 7. Diphenhydramine

pH 7 pH 11
30% 20 mM Na,HPO, 30% 20 mM TEA
70% MeOH 70% MeOH 7

23 )

1 3

t. =85 )
6 2

0 nme(smin) 0 é Time (mir) 1

@ The retention of this sample of basic compounds increases at high pH.
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