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RRLC: Rapid Resolution Liquid i
Chromatography 4]
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* 1.8um = Particle Size of Agilent Zorbax RRHT Columns
** Requires Detector Sampling Rate > 10Hz
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my 1 4 Rs(56)=85  Rs(67)=225 = .Jm.ﬁh_ ;

g 2 3 5 6 ; - Smallergattit . GaEmINS:
- k Same speed — Higher ReslIn.
: s

. 1 4-Acetamidophenol

0.25 0.5 0.75 1 125 15 .75 2 min 2 Caffelne

o 3 2-Acetamidophenol

It =6. Rs (6,7) = 2.07 .

o 2 4 Rs (56) = 60 6 s67) 4 Acetanilide

i 5 Acetylsalicylic Acid

s 3 5 7 .

M A - 6 Phenacetin
E AN 7 Salicylic Acid
0.25 0.5 0.75 1 125 1.5 75 2 min

m Column: SB-C18, 4.6 x 30 mm
15 1 4 Rs (5,6) = 4.7 Rs (6,7) = 1.61 Detector: 254 nm

12 2 6 Injection Volume: 1 ul

o 3 5 7 QGumD  Mobile Phase:

50 A J\ 1% Formic Acid Acetonitrile (82:18)
% | Flow: 2.0 ml/min

0 0.25 0.5 0.75 1 125 1.5 75 2 min
- Resolution Enhancement RRHT (5,6) = 1.8x
- Resolution Enhancement RRHT (6,7) = 1.4x

Auilaml Teclimologiss i‘ié@%%{d(;%_)c



http://www.pdffactory.com

RREEE, REREFNTEE -
Rs(1,2) = 4.8 ’ 3 4.6 x 250 mm, 5 nm ey F"" ;

i 2965 T
_ 1 ml/min iﬁ, i -r=
N=21848 4 =2268-6¢-

0 1,2 5 10 15 20 25 30 min
3 _
Rs(12)=35 121 4,6 100 mm, 35 mn
4 N=11601 1 ml/min
[
ol 5 10 15 20 25 30 min
3 N=6568 a
415 Rs(1,2) =33 46x30mm, 1.8 mm
4 N=6104 1 mL/min
0 5 10 15 20 25 30 min

N=6463 23
Rs(1,2) =3.1 1 )L 4 4.6 x 30 mm, 1.8 nm
2.09 R X 2 mL/min
N=6460 05 1 15 2 25

0 5 10 15 20 25 30 min

1.8um RRHT Columns: - 14x faster than 4.6 x 250mm, 5um
- Time Saving of up to 95%
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RRLC: W7 BB IREBAH A

4.6 x 150mm, 5pm HPLC, 40° C
1.20ml/min, 40° C PW = 3.4sec
Analysis Time = 11min

0 2 4 6 8 10 min

;#-
4"

2.1mm x 50mm 1.8um RRLC, 40° C
1.00ml/min, 40° C 10x faster

Analysis Time= 1.1min J L_J}‘UJ \JL PW =0.5 sec

0 d.z 0.4 1 min
2.2mm x 50mm 1.8um | | ” RRLC, 95° C
2.40mllmin, 95° C . | 27x faster
Analysis Time: 0.4min L ‘ U\ _/“‘ qu\—»\u— PW = 197msec
0 0.2 0.4 min
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HPLC: FESHE
—YIBATRT[R]: 120438k

DAD1 B, Sig=203,16 Ref=off (XIYANGSHENG\XIYANGSHEN 2006-10-18 19-00-50\XYS000013.D)

404

55.995

35 25°C
30
25
204

154
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DADL1 B, Sig=203,16 Ref=off (XIYANGSHENG\DEF_LC 2006-10-18 16-54-29\XYS000005.D)

07 25°C

100

80

10.518 - Rb1

60

40+

20

o
o
Ls.wa - Rgl
> 6.765- Re
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HPLC vs RRLC .
M-

- :EI"!—"'| L -;‘-
Column | Separation | Run Time | Solvent Resolution
Time (min) | (min) Consumption (ml)
HPLC: 56 120 120 ml >2
SB
RRLC: 11 20 40 ml >2
SB

@R RGP ISR P, 3RA5 5 L 1R 45
SE=pe
U4 IFF []
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HPLC vs RRLC: &S24V
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= s fEn) ol
50 o e 5E L B
E3 24
5 "
40 — g
. ] XDB C184.6x150mm, =
1 5um, Iml/min
20 -
10 —
0]
o 2‘5 Elv 7‘5 1|EI M
DADT A, Sig=210,186 Ref=0 (CACHEMI 2y DATAIDC-ALKALOIWBATCH 2006-05-05 16-02-004002-02071 .4
mALl @g\ ﬁ
20 L E :
XDB C18 4.6x50mm, 1.8um - pi
15 - = .
2ml/min =
10 —
s
u 7__§J\r_-
i ‘ 4 N
0's 1 \_1s / min)..
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RRLC vs HPLC: BIIARZEEMFzT AT -

bl e
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A 11 NI
] DAD1 B, Sig=210,4 Ref=off (IDC-GAOSHANJSZJ\EXTEND-GS-HPLC 2006-09-07 20-58-03\EXTENDRRHT97-02.D)
] DAD1B, Sig=210,4 Ref=off (IDC-GAOSHANJISZJ\XDB-GS 2006-09-07 14-57-55\EXTENDRRHT97-01.D)
mAU I
3 8
3]
50| I
>
Extend C18#&i4:
401 HF B
YR
30
20 @
3
i
~
<
S
104 T
<
x
&
o
T T T T T T N
25 5 75 10 125 15 17.5 20 225 mir]

Agileml Techmologiss

RRLC

ZHEeRE: CRED

SrE A AN R
NERERNE

4.6 x 150, 5um
93 bar

AR BUREXN MR BRI

SEHIANRE
NBAERNE

4.6 x 150, 3.5um
165 bar
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4.6 x 150, 1.8um—
490 bar

RRLC

ZHEeRE: CRED

10


http://www.pdffactory.com

AEE: ASRBDHSE
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- Sample: Ginseng Extract
+ 60 min Gradient
« 2.1 x150mm, SB-C18 RRHT

Agileml Techmologiss
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AS R dh: 4.6mm|7\]1éé‘i‘§ﬁ: !
RRLC(1.8um) vs HPLC (Spm)4% B BE HLi | _T.;_{a.ﬁ
AL

3

s

] *DADL A, Sig=210,10 Ref=450,100 (E:\CHEM32\1\DATA\AETRAINING_GINSENG\4_6_15CM_5UMO002.D)
1 *DADL A, Sig=210,10 Ref=450,100 (E:\CHEM32\1\DATA\AETRAINING_GINSENG\4_6_15CM_000002.D)

Particle size: 5um

-1007 . .
] Particle size: 1.8um

150

-2007]

T T
3 4 5 6 7 8 9 min
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HPLC4M 7. BRYE HERIREY) :

&1 { W
L

Peak capacity (@ Rs 1.0) = 306

as0] <4— G228 min

GA 41.40 min

]
o
o

Analysis of licorice root extract of

B using a Zorbax SB-C18 4.6 x GA

250 mm column, 5-u m. “ i
]

_ ’
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RRLCA#r: BRYE HERIZEY :

— A, AR SR AT

o Peak capacity (@ Rs=1.0) = 426
= lelt G 14.6 min

0] GA 25.5 min

Analysis of licorice root extract o v
B, using a Zorbax SB-C18
Rapid-Resolution HT , 4.6 x
150 mm column. 9

_ ]
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U3 5 B 0 40 B 1
"RAGCH B EMLC” — Pat Sandra & Frank David, R!__(ﬁf;,

3 7 n RER
Furocoumarins in Orange and Lemon il 8

TRETE B,

[

P 0.1 min

T
i Peak cup.'l.n..'i.lijn 2041 B
in 20 min 150mm RRHT SB-C18
- Efficiency ~ 30,000
‘GO resolution™
Fl

ol Lm Ihl.rl‘u .I'I_Jut.ll.f_f N o | T

i frure - fararary 26, 2006

Y4 Agilent Tochmolugis . (;E})C

RRLC: REEANGEE ;

25412 431 )7 3% — Pat Sandra & Frank David, RIC - »

ey =
High Throughput Analysis of il
Pharmaceutical Sample Quantitative data {n=0)
o T ——
= DI“E“‘M‘“*F"&“-"Q“ H hcdar 1] e: | B | WEAN ] S0 | SN | Lnid
' Impuritics [ gt % Al | % L 1%]
} rpur (| 608 | (7 | bovee| i | W3 | nest
| T I EEN
[y Cu T T N T P T
i 1 |1 ity d| 005 | 2208 [1axm | ot [ w4 | nemsr
i o wan | B8 | 254 | BH@]| 6
hoss FI ] i i 5 || | I-.ll__ Puriy led + meany dalormmeities in § run
T s —— B ¢

¢ 4.6 x50mm RRHT SB-C18

i . 7 " r M " |
* 35% ACN at 0.6 min to
e B O manny
* 3 mL/min, 40° C (450 bar)
« DAD SL: 13 pL cell - 40 Hz

Y4 Agilent Tochmolugis . (;E})C
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RRLC: Xt FUi i) R SUE s

il
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2.5
2
1.5
14
0.5+ K
*) Sudan RRLC 10ppb MRM 0007.d
x10 4] 1|2 2)
359 S P =R N L2}
o « (IR A — R ek R A I 5% 10 R A
1 o> B PE R — AT RENS L5 B Al SE S BT
5] JRIT S, B AR G s R
. gz
0.5+

T T T
2 25 3 35 4 4.5 5 55 6 6.5 7 75 8 85 9 9.5 10 105 11 115 1
Abundance vs. Acquisition Time (min)
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RRLC: (RESTEHEIAESRAET)
1200 RRLC: ZEBUE 77 T ELF I M RE
1200 RRLC System | Waters Acquity
Anal. Time | 0.949 min 0.914 min
mAU - Resolution | 3.69 3.50
700 § Precision | 0.025-0.094 %RSD | 0.18 — 0.30%RSD
600 Pressure | 440 bar 700 bar (+60%)
500 ] Sample: Phenones Test Mix
400 E o = Columns:
° ] 5 + 1200 RRLC: SB-C18, 2.1x50 RRHT
300 > < + Waters: BEH, 2.1x50
54 Flow Rate: 1ml/min
200 ° Gradient: 35-95% ACN in 0.9min
Temperature: 50°
100 Injection volume: 1pl
Injection Technique: ADVR, OI, MCO
0 WL: 245nm
0 02 04 06 08 1 min Data Rate: 80Hz

RRLC
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RRLC: =3 B3h3tEassL

N0.1-100uigE & BERE, L EfE 8 ""f_;"*‘-’
n&/METRRE |

NRIEH SR T
BB Y -
5 iR {(ADVR i
— Z MR UE T X —from vial, in flush port, purge kit _
NFFEEER, G RERNH e———
D R 3(01)
[ [ |
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Agilent B3hREREES — BEFEERTE

A -
LI
2000 -+ I
B <3(: 0.999995
& FRRH
f=
b
1000 -+
20 40 60 80 100 HEREAATR ()

#: ODS, 125 x 4 mm, 5 pm; JE7H: H20/ACN 85/15;
Vg L.5ml/min; &KW 272/4 nm, S H. 450/80 nm
2R VO B P AmBEILE
—LHE S ERIH
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BRR AR e
— 10UlR: i — fot Ja S R : m_-ﬁi‘!'

B>

[ =

B3 {RARE A §i9=245.10 Bef=36080 (ENCHEMIAINDATAN VARSI
L
%jﬁglﬁj :gé Bl = SN SN R s
mAT
Vial: 100pl conical glass vial
% Sample volume = 10yl
10 times 1yl last 5 injection shown
60]
1l from remaining 3pl are
accessible with well/vial bottom
“ sensing
20|
w*“JJ Bl un J_,_Lj.u U+LJ,L MW
0 5 10 15 20 2% min

RRLC
LR CRED

Agilanl Techmologias

17


http://www.pdffactory.com

RRLC: SLEVRINRZIKNZS

S -
= aui 4-;
nF R, K H, =R EE g
@ +8uAu
NDAD/MWD: 5 55 iy - yn [
@190-950nm
N 5 & H R R

@VWD 55Hz; MWD/DAD 80Hz
nA BHIEWE R (DRC) AFIEHFEA R E R
NREIh B 5 0 H(ETC), PRIEREERRR e, RHAETZIF
BEHT
NI S TR H LIRS, BaNcRHAHRCLPEE

D MARFAERKE KT TFHLI R) 45
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RRLC: HiEf SL ”
-
NGRS R IR B R RIS T A @
@EiH F10°C 3 100C, +0.05C
Ni&E T 53 & R mE A4 5
D &, TR EERRAR: A5 15 AR TR) ) A2 0
BE T 00N, A T R R
NAEERERS, RUER/M KRR
DIAE =150 C HLytE & - 2ml/min i 75 2 H !
NN EBEVIBE, RS EREENH
N Bon#-5 4 Ha8¥%it
GIRUEAE RS E BB AT T, AN I €8 i 0ée 58
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SB-C18
—IE e R B A B R ) RONRIE IS -
(APHAF, ISE-CIB RRHTHIE S HRse

50°
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@A GRS AN -5 I I PR (i
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1200 tREE S EWAHARE: STM ik - P
GOOb-ar

[S——]

400bar RRHT &1l

Rl

Length: 15, 30, 50 mm
I

ID: 2.1, 4.6mm

|

Bonded Phases: 5
Eclipse XDB-C18, C8

Length: 20, 30, 50, 100, 150mm
I

ID: 1.0, 2.1, 3.0, 4.6mm

I
Bonded Phases: 8-10
Eclipse Plus-C18, C8

Eclipse XDB-C18, C8

111(

SB-C18, C8 SB-C18, C8, CN
Extend-C18 Extend-C18
New C18/C8
ABIE80 FRSTMAERYIERE, WER ZHNAFE XK.
Agilamt Toclimologies S (;%.)C

RRHT: BRI EEEN R &P 64

.ﬁaﬁ% -

4N LT Bt
oy o

BRI A FEAR A AR ] IR st

9 sB-C8 a =135 Eclipse XDB-C8 = 414
Rs=6.3 Rs=2.8
* Eclipse XDB-C8 7 sBcs r @=1g0
: Rs=3.9

L

Mobile phase: (63:37) water :acetonitrile + 1.8 mL H;PO,
Flow = 2.0 mL/min. isocratic
Temp. : ambient

Sample: childrens ibuprofen oral suspension, Temp.:50 ° C
LC: Agilent 1100 w. thermally controlled column compartment]

Sample: doxepin HClinmp 0.1 mg/mL (82% E-isomer)

fa 4 ZORBAX RRHT, 4.6 x50 mm 1.8 1 m

Mobile phase: (70:30) 200mM NaH;PO, pH 2.5 :MeOH
Flow =1 mL/min. isocratic

with benzophenone as internal std.
prepared as described in USP

RRLC

4% Agilasl Teclimologiss SR (D

20


http://www.pdffactory.com

RRHT Eclipse XDB#itikk ——

A
E A G2 R STOKSEOR) B BR 1 06% ri: % -
USP Analysis of GuaifenesinfrflH Kk 410 i -
Sample: 1. Guaifenesin —0.04 ng/nL, 2. Benzoic Acid — 0.10 ng/nL -
2
USP L1 Column: ZORBAX Eclipse XDB-C18 1 Peak T, N Rs
4.6x250mm, 5nm 1 663 12737 O
Eluent: 40% Methanol:60% Water:1.5% Glacial Acetic Acid 2 11.19 18552 158
Flow: 1.0 mL/min, Injection: 8ni, Temp: 25 °C
T T T T T T
0 2 4 6 8 10 min
2
B Rapid Resolution HT Column (L1)
ZORBAX Eclipse XDB-C18, 4.6x50mm, 1.8mm Pesk Tz N Rs
Eluent: 40% Methanol:60% Water:1.5% Glacial Acetic Acid 1 140 11421 0
Flow: 1.0 mL/min, Injection: 2ni., Temp: 25 °C 2 233 12909 123
T T
0 1 2 3 min
2
1 Rapid Resolution HT Column (L1)
ZORBAX Eclipse XDB-C18, 4.6x30mm, 1.8mm Pesk Tz N Rs
Eluent: 40% Methanol:60% Water:1.5% Glacial Acetic Acid 1 085 585 0
10X faster Flow: 1.0 mL/min, Injection: 2ni., Temp: 25 °C 2 143 7,300 86
0 1 2 min

RRLC
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RRHT SB C18f4 itk ——
PRE S B ER ﬂ: %

T -
2 1 .

3 4.6 x 250 mm, 5 mm __t—
29 65

l']

“ |M =21849Q
15 20 25 3N=22680 min

4.6 x 100 mm, 3.5 mm

o N=17g91 20 2 30 min
4.6 x 30 mm, 1.8 mm
1 mL/min
10 15 20 25 30 min

12
: . 46 x 30 mm, 1.8 M
2.09 2 mL/min
N=6463 /, 05 1 15 2 25
25 30 min

0 ’\F:6460 10 15 20

Columns: ZORBAX SB-C18  Mobile Phase: 50% 20 mM NaH,P0,, pH 2.8: 50% ACN  Flow Rate: 1 mL/min  Temperature: RT
Detection: UV 230 nm Sample: 1. Estradiol 2. Ethynylestradiol 3. Dienestrol 4. Norethindrone

RRLC

Agileml Techmologiss FHAREE CRED
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RRHT Extend C184 ik —— _
PH (11.5) £HF T B4 B HEZ Lo

-
A%k, Scopolamine L B
ThIK B ,Pseudoephedrine U -{;-' -
Z Pt ,Doxylamine

SIS Chlorpheniramine JEEEHPLCH 1
Z&#41  Diphenhydramine ZORBAX Extend-C18
% F)nE | Triprolidine 4.6 % 150 mm. 5 1 m
3 pLinj. 6

oo rwNp

RRHT ZORBAX Extend-C18
3X faster 4.6x50mm, 1.8 um
1 uwLinj.

Mobile phase: (70:30) MeOH: 50 mM pyrrolidine buffer (pH 11.5)
Flow = 1.0 mL/min
Temp. : ambient

T

RRLC
LR CRED

S Agilant Taclimologise

N
AFRAR: AH R R ”
e -
a1l | | & "'-
. . . B e
Eclipse XDB C18 - Xanthines Eclipse XDB C18 - Barbitals
m:U5pm ~
a ,,=113 g‘ a ,,=1.20 a 5,=1.13
: 4,37+
, ZA\ : AN
o2 s 4 s m N
a ,5=113 435pm @ 5,=1.20 a,,=1.14
3.5um B
15 M a 4'3:1.97
’ 1 2 3 4 5 min T 2 3 2 5 6 min
418pm ¢ 4,=1.22 a ;,=1.16
2 a
E M 4'3:1'94 UL
T2 5 45 mn T2 5w 5 & mn

RRLC
LR CRED
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RRLC: RRHTE i1

ME -
NERBREER, BIGED TFRMBAR | L »
NEZMHREHSHRE, TERRERS
@8- 1074 & A
ZEZL oS
DR ML EFE(3.0, 4.6mm) o=y
~ i R AU _\
@/ NI (2.1mm) _;,f-'-'
— & TRFELC/MS W H S —
@150mmK {14+ S
_ g R S R ———

,. Agilanl Tochmologiss

RRLC

ZHEeRE: CRED

RRLC: FRRFR

"5

=
[#; |

N T
D R /INURLIEDRH E RB Sk
DI [ Rk
O FH
DHT 11004 A H 4
N7 ERE R B (8
@] RGAER,EE SR A RIS
NEEERIR. g HE

b et RRLC
i Agileml Techmologiss AR CRED
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Qutline
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—p NRRLCS5HPLCZ [8] {5 ik
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RRLC: FEHRBBREENEWER

"5

!
S

NFEIR £
DR E T AR R
QYR Y STy
OREEHE I — M M
DA — MR B

RRLC
LR CRED
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