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Primary reasons for UHPLC use

Very fast Very high resolution
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Requirements for successful UHPLC

 The key requirement for UHPLC is very high efficiency separations

* This has consequences ﬁ@h
Peaks are very narrow and have a low -l W
volume N—

« Fast enough detector sampling rate
« Very low instrument dispersion volume

Small particles are more efficient but
generate high pressures

* High pressure rated columns and
instruments

Agilent Technologies
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Minimize instrument dispersion volume
Agilent 1290 Infinity Il Ultra Low Dispersion Kit

High Pressure Seat Assembly 0.075 mm
G4267-87020 (PEEK)

Capillary ST 0.075 mm x 500 mm

>500-1207 - Multisampler to Heat exchanger

Quick Connect Heat exchanger
Ultra Low Dispersion

Quick Connect / Quick Turn Assembly ST 0.075 mm x 105 mm
- Heat exchanger to column

Capillary ST 0.075 mm x 250 mm
- Column outlet to Flow Cell

G7116-60021

5067-6602

5500-1208

Note: The small diameter capillaries in this kit will significantly increase the backpressure of
the system at high flow rates - for example +165 bar with water at 1 mL/min flow rate

Agilent Technologies
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Impact of ultra-low dispersion

N(naphthalene) Pressure
14000 400
12000 350
300
10000
250
BO0O
® 1290 Infinity with ULD 200 ® 1290 Infinity with ULD
6000 ® 1290 Infinity i ® 1290 Infinity
4000 2
100
2000 50
0 0
Infinitylab Poroshell 120 ECC18 1.9 um Infinitylab Poroshell 120 EC-C18 1.9 um

In this example the use of the ultra-low dispersion kit increased efficiency by
26%, with an 8% increase in pressure

2.1 x 50 mm columns, 40% 20 mM Sodium Phosphate pH 7, 55 or 60% Acetonitrile, 0.5 mL/min, 0.5 uL, 25C, 254 nm, 80 Hz
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Minimize instrument dispersion - connections
Quick Connect and Quick Turn Fittings

Swagelok Waters (Stem length too long -3 leak (—Eem-deadwolume hlu'n%col;me::lion\
L. R { . ol =—Fitting connection with dead volume
Most commonly used fittings in UHPLC are —H—w  —gE— ' |
non-adjustable 2-piece or 3-piece metallic WL —§ L= ‘
fittings. Since different manufacturers of T L 013in. | | Stem lengthtoo short 3 dead volume j ;
column hardware have different design in ey s ‘ |
.y . . [(— — [ = =1] l i (
column end fittings, as shown in Figure 1, a L Wi =
new set of tubing and fittings needs to be S LSS W=
installed for every brand of column to o091, _ 07l (
guarantee that the stem length, namely the Valrmc° e
) J==] -
length between the bottom of the ferrule and - Hl—r " Elution time i
the end of tUbing, fits the column end flttlng :'“ml'.:], —'M'j“‘ Figure 2: Examples of incorrect (A, B)| |Figure 3: Comparison of chromato-
0.08n. 0.09in. \and correct (C) fitting connection ) igrams with correct and incorrect fitting)

The spring-loaded design constantly

pushes the tubing against the receiving
port, delivering a reproducible zero-dead volume
connection with no dead volume for "
consistent chromatographic performance

Guaranteed

DDAN)-

e,

Stem length is adjustable through the
spring, which makes the fitting
compatible with all types of LC columns.
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SPP = superficially porous particle

High efficiency separations
All 3 van Deemter terms are reduced with SPP

van Deemter equation: | , . _ eddy diffusion

h=A+B/v+C.-v - Particle size & packing quality
 Narrow particle size distribution

1
1
1
1
1
\
\

\
\

-

-
-
A \i——————

 Cterm — mass transfer
« Shorter diffusion paths
 More effect on larger molecules

Separation Speed (V)

Lower h = higher efficiency! o \{




Higher efficiencies using SPP

Additional efficiency can be generated through the use of superficially
porous particles (SPP) rather than a totally porous particle (TPP)

SPP particle For Maximum pressure Typical pressure Efficiency
imi - ~ 0 o
1.9 um Highest UHPLC performance 1300 bar Similar to sub-2 um totally 120% of sub-2 um
porous totally porous
0, - ~ 0, o
2.7 pm UHPLC performance at lower pressures 600 bar 50% of sub-2 um totally el St
porous totally porous
. ~200% of 5 um
4 pym Improved HPLC performance 600 bar Typically < 200 bar totally porous

<
.
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Higher efficiencies using SPP
Seed column feedback

TESGC G NEM (% painy 271 2000145 000 02 10 bE5 1 hom Sample 7 (P3 71606) o1 LAM 2010 09 21 TESTE PRECIGAD DIA 2 NES CERTO dab vt (
775
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3.0 x50 mm, 1.8 um
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B-estrachol
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fdensly, (ps

154 | I
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1068 | [ '.l
| || |
5068 \

ZORBAX RRHD Eclipse XDB C18

“...the efficiency of the
new Poroshell column
was superior to Zorbax
once achieved a good
resolution in the
separation of isomers of
estradiol, essential for

0p . . - e . v
Yo 72 14 Te T8 80 82 sa 28 Y ©0 o2

- MG of SMRM (34 paiek 271 2000905000 02 ID: ES 1 Nnom Sample 8 (P2 1.0 ug'mL) of LRN 2010 09 20 TESTE FORDSHELL COL 1. 2am it (Tuib .

s s )

the validation of a
method for monitoring

” o-esredo such analytes. Thus, we

e B estral " InfinityLab Poroshell 120 EC-C18 will start to use the new
gcssa ] | 30x50mm, 1.9um Poroshell column in the
o | \ ongoing validations in

i .’h"l,\ anabolic”

% l'\\ - Residue Laboratory

e s Veterinary Medication

Amostra de misculo bovino contaminada com 1,0 pg kg™ das formas 17-a estradiol e 17-§ estradiol submetida & extracio com cdlean-up

por SPE, analisada por CL-EM/EM no analisador de massas QqQ API 5000 Sciex.

%% Agilent Technologies
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F a St L C :z U\W ::D/\b(w :}- / :> M,

H

Aro m ati C a Ci d S Protocatechuic acid  3.4-Dihydroxyphenylacetic acid (DOPAC)  4-aminobenzoic acid (PABA)
0 0_-OH
AN
o 3 :
HO~ J)E‘
CHOo” Y ocH,
OH

AU ‘T%A‘m‘
m
1 OCH, ~'\fJ\OH
Vanillic acid Syringie acid Salicylic acid
80
60 ) )
Agilent ZORBAX Eclipse Plus C18, 4.6 x 250 mm, 5 pm
40 1.0 mL/min, 8-35 %B in 36 minutes, 25 °C, 280 nm
Minimum resolution = 2.4
20
0 A PP L j\

mAU'"'E'»""fO""IIS"I'2’0""2'5""mi'n
350 Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 um
300+ 0.5 mL/min, 8-35 %B in 3 minutes, 25 °C, 280 nm
250 Minimum resolution = 2.9
2004 Compared to 250 mm, 5 pm analysis:
1504 * 12x faster
100 * 96 % less mobile phase used

501 * 75 % less sample injected

0 [

T T T T T T

5 10 15 20 25 min

Figure 2. A 250 mm, 5 pm Agilent ZORBAX analysis of aromatic acids is improved by transferring to a
high-performance 50 mm, 1.9 pm Agilent InfinityLab Poroshell column; minimum resolution is improved,
while saving significant time, sample, solvent, and money.

5991-7518EN
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Advantages of fast LC

Save time and reduce solvent use

Table 3. Comparison of aromatic acid analyses with different LC columns.

Column

Pressure  Minimum

(bar)

resolution

Conditional
peak capacity
(nC) Run time (min)

Mobile phase consumption (mL)

Agilent ZORBAX Eclipse Plus C18, 193 24 Bl 36 Original 5 pm analysis 36 Original 5 pm analysis

4.6 = 250 mm, 5 pm

Agilent Poroshell 120 EC-C18, 472 2.9 b8 3.0 12x Faster than original 1.5 Uses 96 % less mobile phase than
21 x50 mm, 1.9 pm 5 pm analysis original 5 pm analysis

Agilent Poroshell 120 EC-C18, 281 21 52

2.1 =50 mm, 2.7 pm

Agilent Poroshell 120 EC-C18, 1M 1.8 43

2.1 > 50 mm, 4 pm

Agilent Poroshell 120 EC-C18, 1150 2.3 37 0.35 103x Faster than original  0.77 Uses 98 % less mobile phase than
2.1 =50 mm, 1.9 pm (ultrafast) 5 pm analysis original 5 pm analysis

5991-7/518EN
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Ultra-fast LC

Aromatic acids

mALY
3501
3001
250, Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 pm

| 2.2 mL/min, 8-26 %B in 0.3 minutes, 60 °C, 280 nm
2003 ' Minimum resolution = 2.3
l Compared to 250 mm 5 pm analysis:
1501 ' « 103x faster
100 ‘ + 98 % less mobile phase used
| 'L L "
R U MU~ A A < i T o

Figure 4. Additional time, solvent, and money can be saved by operating the highly performing 50 mm,
1.9 pym Agilent InfinityLab Poroshell column near its pressure limit without compromising method
performance.

5991-7518EN
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High resolution LC

Tanshinones in Danshen (Salvia miltiorrhiza)

mAU n =(t, —t )/w
100] 10]| 11 13 e = [ty — tg)

Agilent InfinityLab Poroshell 120
80- EC-C18, 2.1 x 150 mm, 1.9 pm column

n, =126
601 12

High efficiency column
iIncreases the number
of peaks that can be

; resolved (n,) and
Improves the accuracy

40
9

20 4 of fingerprinting
6 l}k
01 i LM}v uuw

2 4 6 8 0 12 14 16 18 '
Time (min)

Figure 3. Tanshinones fingerprint profiling on an Agilent InfinityLab
Poroshell 120 EC-C18, 2.1 x 150 mm, 1.9 um column. Peaks 10
(cryptotanshinone) and 13 (tanshinone IIA) were identified using
reference standards.

5991-7559EN
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The advantage of longer columns
Total phenolic acids in Danshen (Salvia miltiorrhiza)

mAU
70
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50-

40
30

201

10

mAU
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20
10

Figure 2.

A
648 bar

L e

Agilent InfinityLab Poroshell 120 EC-C18,
2.1 x 100 mm, 1.9 pm column

B
835 bar

1o

5 o2 T 25 min

Agilent InfinityLab Poroshell 120 EC-C18,
2.1 x 150 mm, 1.9 pm column

n, =131

Lan

*

e —

LM&.W

L

5

1.9um and 2.1 x 100 mm columns.

s 2  25min

Time (min)

Comparison of the Salvia Total Phenolic Acids fingerprint profiling on Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 150 mm,

5991-7559EN
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It's not only about efficiency

R_\/N(oc—l) k
ST 4 o« (k+1)
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: /:\/\ To increase resolution:
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Increase retention (k)

/i\/\ « Change selectivity (a)
-
I
M * Increase efficiency (N)
I |

« Change particle to impact N, smaller diameter and SPP for higher N

« Change mobile phase or column chemistry to impact k and a

Agilent Technologies




Selectivity is also important

Best for high pH Best for
: : Best for more
Best all around mobile alternative
.. polar compounds
phases selectivity
InfinityLab InfinityLab InfinityLab InfinityLab
Poroshell 120 Poroshell Poroshell 120 Poroshell 120
EC-C18 HPH-C18 PFP HILIC
1.9 ym, 2.7 pum, 4 um 1.9 ym, 2.7 um, 4 ym 1.9 um, 2.7 um, 4 um 1.9 ym, 2.7 pum, 4 um
InfinityLab
Poroshell 120
EC-C8
1.9 pm, 2.7 pm, 4 pm A range of different chemistries provides the
InfinityLab selectivity options to develop methods quickly
Poroshell 120
Phenyl-Hexyl

1.9 ym, 2.7 pm, 4 pm

Agilent Technologies
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Characterizing selectivity
Tanaka and Hydrophobic subtraction model (HSM)

Tanaka HSM Parameter Details

o CH2 H Hydrophobicity Separation based on differences in analyte hydrophobicity

o T/O S* Steric interaction Separation based on differences in analyte shape

o C/P A Hydrogen-bond acidity =~ Separation based on hydrogen bonding by basic analytes
B Hydrogen-bond basicity = Separation based on hydrogen bonding by acidic analytes

aB/Ppu27) Cu2s lOn-exchange capacity — Separation based on ion exchange by analyte at pH <3
aB/Pyu76y Cu7o lOn-exchange capacity — Separation based on ion exchange by analyte at pH = 7

k PB EB Hydrophobic retention Retention of a neutral analyte

HSM also features the F, factor to describe the similarity of two column selectivities. A small F¢ indicates that
two columns are very similar, while a large factor indicates that two columns are very different.

Further details at: http://www.hplccolumns.ora/

Agilent Technologies

i3+ Agilent Technologies e
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Retention and selectivity

Hydrophobic selectivity (H)

1.1

1.05

0.95

0.9

0.85

0.8

0.75

0.7

.65

0.6

2.5

Hydrophobic Retention

EC-C8

Phenyl-Hexyl
PFP
3 35 4 45 5 5.5

Retention factor (EB K)

HPH-C18

EC-C18

6.5 !

15

i’ Agilent Technologies
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HSM Fs values for InfinityLab Poroshell 120

1
Fg = {[12.5(H; — H,)]? + [100(S3 — SP]? + [30(4; — 41)]% + [143(B; — B1)]? +[83(C, — C1)]*}?

Chemistry H S* A B CpH28) Cpn70 EBK Fspn70 Fs@pH2s) Reversed-
EC-C18 1.02 0.008 -0.13 -0 0.161 0.123 6.9 0.00 0.00 phase
EC-C8 0.88 0.011 -0.23 0.023 0.127  0.09 4.8 5.92 5.96 only so
HPH C18 1.03 0005 -014 -001 0073 -0004 6.1 1065  7.46 AL Rt
Phenyl-Hexyl ~ 0.75 -0.08 -0.39 0018 0.136 014 3.6 1299  13.08 elleze
PFP 0.63 -0.06 -0.46 0.015 -0.038 0741 29 5296 2114

Hydrophobic Subtraction Model (HSM) Data provided by Dwight Stoll
HSM F, Values

EC-C18
EC-C8

HPH C18

PFP h

0.00 10.00 20.00 30.00 40.00 50.00 60.00

B Fs(pH 2.8) WFs(pH 7.0)

Agilent Technologies
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Benzodiazepines

Results and Discussion i MG W
S oS g
. ¢ . o " _L)J‘IL _ ) °cu."ﬁ\/‘l‘\_ o N E ,,:;L /
Figure 2 shows the separation of eight bezodiazepines on s R e C’E b A i
PN 0 =
a Poroshell 120 EC-C18, 2.1 x 150 mm, 1.9 pm column. & (} . LT !
All compounds were baseline-resolved, with a minimum Alprazolam Clonazepam Diazepam Flunitrazepam
resolution of 2.2, in 5 minutes. The benzodiazepines were e
difficult to separate because they are structurally very H.P v AN A u{
similar (Figure 1). However, the Poroshell 1.9 ym column o/@ﬂ R M,LZ,_\)I d APl A
had sufficient efficiency and resolving power to successfully C}a P e A
. s W J L
separate this sample. Nt g vt
Lorazepam Nitrazepam Oxazepam Temazepam

Figure 1.  Compounds of interest.

mAU Agilent Poroshell 120 EC-C18, 2.1 x 150 mm, 1.9 pm column
3004 0.5 mL/min, 36 % B isocratic, 20 *C, 254 nm
Minimum resolution = 2.2
2501 ' Pressura = 1,080 bar
2004 ‘
150 “ i 0 N
100 I .| H |
i !
9 || ||‘I 'lll I| ||| 'l‘
| 1 ) \ \ | A
0 PR . J UL UL R VIR T Y OO\

S T
1 2 3 A 5 min

Figure 2. Saparation of benzodiazepines on an Agilent Poroshell 120 EC-C18, 1.9 ym column

5991-7539EN
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HILIC

Hydrophilic interaction liquid chromatography

ACN
ACN ACN
ACN
ACN @CHZCHCI—g
ACN - ACN ACN
——— ACN 3 ACN
H,0
H,0 2 @ CH,CHCH, H,O0 H,0 H,O H,0
H,O +
g HO 2 O.NH3 o H,O G

/AF\/\L—\/J’\/‘L—\/

1. Partitioning in and out of adsorbed water layer

Agilent Technologies




HILIC separation

Free amino acids

%102
1.1

1.0 ﬁ
0.9- \
0.8-
0.7-
< 056
8 0.5-
g
S 0.4-
0.3

0.2
0.1+

Agilent Poroshell 120 HILIC, 2.1 x 150 mm, 1.9 pm column
Maximum pressure = 550 bar

I |l N

48 50 52 54 56 58

'64 66 68 70 72 74 716 718 80 82 84
Acquisition time (min)

T T T T T T T T T T T T T T T

Figure 1.  Separation of 12 free amino acids on an Agilent Poroshell 120 HILIC 1.9 um column.

Amino acids
(in elution order)

L-Phenylalanine
L-Tyrosine
L-Iso/leucine
L-Methionine
L-Valine
L-Threonine
L-Alanine
L-Serine
L-Proline

ol Glycine

L-Glutamic acid

5991-7541EN

Agilent Technologies
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Free amino acids
Separation of isobaric compounds

Agilent Poroshell 120 HILIC, 2.1 x 150 mm, 1.9 pm column
Chromatographic resolution of isoleucine = 1.9

0.2
0.11 J
0-

48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84
Acquisition time (min)

Figure 2. Separation of isobaric leucine and isoleucine on an Agilent Poroshell 120 HILIC, 1.9 um column.

5991-7541EN

Agilent Technologies
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Impact of mobile phase pH on selectivity
Change in retention with mobile phase pH

More retention for non-charged analytes
(i.e. acids at low pH and bases at high pH)

12
—— - Column: InfinityLab Poroshell HPH-C18
=¢=Acetylsalicylic acid (pka 3.5)
10 | =m=Pyridine (pKa5.2)
O =#=Codeine (pKa 8)
§ 8 | =eProcainamide (pKa 9.2)
'; ——Amphetamine (pKa 9.9)
© 6 | =e=Caffeine (pKa 14)
c
g
L 4
e
2 _
0

pH 2.5 pH 6.5 pH 8 pH 11.5
Mobile Phase: 45% Methanol, 55% 20 mM Phosphate Buffer

Agilent Technologies
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Approaches for longer lifetime at high pH

Approach

Do not have the efficiency of superficially

Totally porous silica-hybrid particles porous particles

Bonding chemistry on superficially Do not have the lifetime of silica-hybrid
porous silica particles particles

Integration of organic compound into the Combine the advantages of silica-hybrid
porous layer of SPP (prior to bonding) and superficially porous particles

P120 Particle Treated P120

Agilent Technologies

i3+ Agilent Technologies e
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Value of UHPLC

mALY
350
n Improve throughput and
750 Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 pm
' | Z.Zr.nL/min,B—ZS.%B_in0.3minutes,60°c.28{]nm decrease Cost_per_sample
200 Minimum resolution = 2.3
= p ??glgr?;::t:: 250 mm 5 pm analysis:
100 || ’ l + 98 % less mobile phase used
{
504 !
o ,_.___Jm__/ \ J L }pL
0.05 0.1 0.15 02 0.25 03 min
T&U 10{] 11 13
Agilent InfinityLab Poroshell 120
804 EC-C18, 2.1 x 150 mm, 1.9 pm column
n =126
° Increase the accuracy and
. s | 12 O .
. 5 precision of analysis results and
9 UL reduce re-work
20 4
’ 12 4 [67 u |

2 4 6 8 0 12 14 16 18
Time (min)

Agilent Technologies
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Issues getting the best value from UHPLC

Issue Consequence Impact on value

Decreased resolution
Columns give poor peak leading to lower accuracy Increased costs due to re-
shape (tailing) and precision of analysis  work

results

Cannot be run at optimum Increased costs due to

columns generate Very . ate leading to slower  lower throughput or

high pressure

runs or lower resolution Increase in re-work
Columns cannot maintain Increased costs due to
high efficiency under Need to be replaced often column purchase,
UHPLC conditions disruption and re-work

Agilent Technologies

i3+ Agilent Technologies e
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Peak shape

Issue Consequence Impact on value

Decreased resolution
Columns give poor peak leading to lower accuracy Increased costs due to re-
shape (tailing) and precision of analysis  work

results

TF (amitriptyline)
Superior peak shapes

Improve the accuracy and
precision of your analytical
. results
0

InfinityLlab Poroshell SPP C182 um SPP C181.7um SPPC181.6um
120 EC-C18 1.9 um

[95)

M

=

1290 LC with ULD kit, 2.1 x 50 mm columns, 40% 20 mM Sodium Phosphate pH 7, 55 or 60% Acetonitrile, 0.5 mL/min, 0.5 uL, 25C, 254 nm, 80 Hz

Agilent Technologies

.5 Agilent Technologies 111012017
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What superior peak shape looks like

Poroshell 120 EC-C18 1.9 um SPP 1.7 um

] I
§
. 2
= 60% ACN
:: g g
o) 8 o j\
BH g ~ 075 1 125 15 175 2
]
R ; . 55% ACN
8
T L R B k J\
0233 a5 0153 1 15 15 15 2 25 025 15

Low peak tailing, increased
resolution

1290 LC with ULD kit, 2.1 x 50 mm columns, 40% 20 mM Sodium Phosphate pH 7, 55 or 60% Acetonitrile, 0.5 mL/min, 0.5 uL, 25C, 254 nm, 80 Hz

Agilent Technologies
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Manageable pressure

Issue Consequence Impact on value

Cannot be run at optimum Increased costs due to
flow rate leading to slower lower throughput or
runs or lower resolution Increase in re-work

Columns generate very
high pressure

Pressure comparison

470 Manageable pressure
450 allows you to use your
& 430 columns at optimum flow
z 410 rate and/or use longer
e 30 columns without
o - exceeding the pressure
IfintyLab Poroshell 120 SPP 1.6 ym rating of your UHPLC

Instruments

1290 LC with ULD kit, 2.1 x 50 mm columns, 40% 20 mM Sodium Phosphate pH 7, 55 or 60% Acetonitrile, 0.5 mL/min, 0.5 uL, 25C, 254 nm, 80 Hz

Agilent Technologies
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Longest column lifetime

Issue Consequence Impact on value

Columns cannot maintain Increased costs due to
high efficiency under Need to be replaced often column purchase,
UHPLC conditions disruption and re-work
100% V
80% @ InfinityLab Poroshell 120 1.9 pm Longer column lifetime
@ SPP 2 pym
SPP 17 m reduces your costs for
= SPP 1.6 um
" column replacement and
Conditions the associated disruption
Columns: 2.1 x50 mm
e Mobile phase: Methanol/water 55/45 and re-work
0% Pressure: 1000 bar
Sample: Naphthalene
v 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Number of injections

Agilent Technologies
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Column lifetime at high mobile phase pH

« Working at high mobile phase pH provides additional selectivity options
— but the column must be stable under these conditions

e s ph 10 Compatibility with

high pH mobile

s phases means that

. additional selectivity
_ o - options are available
¥ oo - allowing you to

son L NN improve the

accuracy and

precision of your

5 analytical results

pH 10 buffer (L)

Columns: 2.1 x 50 mm, Isocratic pH 10, 50°C 10 mM Ammonium Bicarbonate, 0.4 mL/min, Sample: Butyl benzene

Agilent Technologies

.5 Agilent Technologies 111012017
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Economic value of robust UHPLC columns

L] »
» L} L}
Disruption ‘re-sork needed 3 Brabyst oost of labor 3 Number of columns required 3
pe=r cbumn faiurs H per becurr + tonn | year's worth of samples 2
L] L] L]

5000 ir§ 1000 inj
$3825 $3000
$1200 $1200
$1200 $1200
TOTAL $5400

InfinityLab

[ ]

Poroshell 121 :
1.0 pm [] 0 . [] [] r
hezare ’ e R E

Columne

« Long lifetime not only reduces column spend — fewer columns are
needed for the same amount of work — but also reduces costs due to the
disruption caused and re-work required when columns fail

» This represents a significant economic value to your laboratory

Agilent Technologies
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Getting the best value from UHPLC

Advantage

High purity silica, quality Superior peak shape Decreased costs due to

novel chemistries re-work

Robust superficially Decreased costs due to
porous 1.9 um particles, Manageable pressure lower throughput or
optimized column loading Increase in re-work

Robust superficially
porous 1.9 um particles,
optimized column loading,
novel chemistries

Decreased costs due to
Long column lifetime column purchase,
disruption and re-work

Agilent Technologies
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Scalable family of particles

0.5um

1.7um 2.5um

0.5um

0.75um

InfinityLab Poroshell 120 InfinityLab Poroshell 120  InfinityLab Poroshell 120
1.9 pm 2.7 um 4 um

Highest UHPLC UHPLC performance at Improved HPLC
performance lower pressure performance

www.agilent.com/chem/discoverporoshell
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http://www.agilent.com/chem/discoverporoshell

The advantage of a scalable family of particles
Aromatic acids

mAU
350: Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 1.9 ym
2001 0.5 mL/min, 835 %B in 3 minutes, 25 °C, 280 nm
2%8 ’ h l Maximum pressure = 472 bar
150] - B
o L || e
0 l {Q\ — \ ' J'U \ — e ,A —
AL 05 1.0 15 20 25 min
3501 Agilent InfinityLlab Poroshell 120 EC-C18, 2.1 x 50 mm, 2.7 ym
2001 ﬁ 0.5 mL/min, 835 %B in 3 minutes, 25 °C, 280 nm
200 | Maximum pressure = 281 bar
}88 & |1l || “ Minimum resolution = 2.1
3 1 Peak capacity = 52

‘B i e J ‘.’(t',—:’h\ JL — ,p,w, — e, —
AU 05 1.0 15 20 25 min
350: Agilent InfinityLab Poroshell 120 EC-C18, 2.1 x 50 mm, 4 pm
So0, ” 0.5 mL/min, 8-35 %B in 3 minutes, 25 °C, 280 nm
200 Maximum pressure = 141 bar
}88 1 |f| |ﬂ| '| || !F\,/Ligli(n:;m a:tsyol—ut;gn =18

0 e N PekeeleR |

05 1.0 15 2.0 25 min

Figure 3. Similar selectivity among Agilent InfinityLab Poroshell particle sizes allows analysts to choose
their column configuration based on instrument pressure limits or method performance requirements
without needing to do additional method development.

5991-7/518EN

Agilent Technologies
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An SPP column for everyone
4 )

Technique / product Performance

Highest UHPLC performance

Pressure rating: 1300 bar

Typical pressure: Similar to sub-2 um totally porous
Efficiency: ~120% of sub-2 um totally porous

UHPLC performance at lower pressure
Pressure rating: 600 bar

Typical pressure: 50% of sub-2 ym totally porous
Efficiency: ~90% of sub-2 um totally porous

Improved HPLC performance
Pressure rating: 600 bar

Typical pressure: Often < 200 bar
Efficiency: ~200% of 5 um totally porous

Ao Agilent Technologies
.= Agilent Technologies 1102017
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Use all the instruments in your laboratory

Instruments

We recommend...

% | UHPLC only

——

Maximum pressure: High
(> 600 to 1000+ bar)
Dispersion volume: Very
low

InfinityLab Poroshell 120 1.9 um
InfinityLab Poroshell 120 2.7 um

HPLC and UHPLC
Maximum pressure: Low to
high (400 to 1000+ bar)
Dispersion volume:
Medium to very low

InfinityLab Poroshell 120 2.7 um
InfinityLab Poroshell 120 4 pm

HPLC only

Maximum pressure: Low to
mid (400 to 600 bar)
Dispersion volume: High
to low

InfinityLab Poroshell 120 4 pm
InfinityLab Poroshell 120 2.7 um

%% Agilent Technologies
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Summary

« UHPLC is used either for very fast or very high resolution separations

« High efficiency is a key requirement for UHPLC and high pressure a key
consequence

* Minimized instrument dispersion volume is key for successful UHPLC
« < 2 um SPP provide very high efficiency separations

« Methods can be developed quickly and easily with a range of
chemistries, including phases for high pH work

« UHPLC columns providing a unique combination of superior peak shape
manageable pressure and long lifetime represents significant economic
value to your lab

* You can select the best column for your needs/instruments from a
scalable family of particles

4.2 Agilent Technologies




Find out more

Learn more
www.agilent.com/chem/discoverporoshell

Get support
www.agilent.com/chem/cstechsupport

Contact a local Agilent customer center in your country:
www.agilent.com/chem/contactus

e USA and Canada: 1-800-227-9770, aqgilent inquiries@agilent.com
« Europe: info_agilent@agilent.com
 Asia Pacific: inquiry Isca@agilent.com
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Ordering details

Size (mm) EC-C18 EC-C8 Phenyl-Hexyl HPH-C18 PFP HILIC
3.0x 150 | 693675-302 | 693675-306 | 693675-312 | 693675-502 | 693675-308 | 693675-301
3.0x 100 | 695675-302 | 695675-306 | 695675-312 | 695675-502 | 695675-308 | 695675-301
3.0x50 | 699675-302 | 699675-306 | 699675-312 | 699675-502 | 699675-308 | 699675-301
2.1 x150 | 693675-902 | 693675-906 | 693675-912 | 693675-702 | 693675-408 | 693675-901
2.1 x100 | 695675-902 | 695675-906 | 695675-912 | 695675-702 | 695675-408 | 695675-901
2.1 x50 | 699675-902 | 699675-906 | 699675-912 | 699675-702 | 699675-408 | 699675-901
Size (mm) EC-C18 EC-C8 Phenyl-Hexyl HPH-C18 PEP HILIC
3.0x5 823750-940 | 823750-941 | 823750-943 | 823750-945 | 823750-942 | 823750-944
2.1x5 821725-940 | 821725-941 | 821725-943 | 821725-945 | 821725-942 | 821725-944

All InfinityLab Poroshell 120 1.9 pm columns are

supplied with a pre-programmed Column ID

Agilent Technologies
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Column ID
Usability, traceability and security

« All InfinityLab Poroshell 120 1.9 um columns are shipped with pre-
Installed and pre-programmed Column ID

Column ID Clip that holds column ID
to column



Understand key details and use of your column

Field Example
Description Poroshell EC-C18
Length [mm] 100

Diameter [mm] 4.6

Particle size [um] 2.7

Maximum pressure [bar] 600

Number of injections [counter]
Product number 695975-902T
Serial number USABC12345
Batch number B12345
Maximum temperature [°C] 60

Maximum measured temperature [°C]

[updated from instrument]

Minimum pH 2.0
Maximum pH 8.0
Void volume [mL] 1.00

First injection date

[updated from instrument]

Recent injection date

[updated from instrument]

Agilent Technologies

e Usability
« Easily find column details

« Traceability
« Always know exactly which
column is/was installed
e Security

« Protect against the use of
methods incompatible with the
column

Agilent Technologies
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Agilent InfinityLab ,

www.agilent.com/chem/InfinityLab N

MAXIMIZE YOUR LC
WORKFLOW EFFICIENCY

AGILENT INFINITYLAB

From routine analysis to cutting-edge research, InfinityLab enables you to:

Agilent InfinityLab is an optimized

portfolio of LC instruments, columns, » Maximize performance and efficiency of your LC workflows

and supplies that work together with:the latest Innovations

* Reduce costs with more efficient lab operations

seamlessly for maximum efficiency e :
+ Easily identify the columns and supplies that work best

and performance—regardless of with your Agilent InfinityLab LC Series instruments
application area.

Combined with Agilent OpenLAB software and Agilent CrossLab Services, Agilent provides you with end-to-end solutions and support to
ensure the best analytical outcomes.

Agilent Technologies
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