


The Importance of Developing a Reliable Method*

Scenario: You're trying to reproduce an experiment in a journal article but have been unsuccessful. You
contact one of the authors, Marco the Magnificent. You explain your dilemma and ask him to help you
understand why it's not working.

His response: “Of course you can’t replicate my experiment. There’s a secret incantation that you have to
chant, and I’'m not telling it to anyone.”

*Studies estimate that only around 40% of
published findings can be replicated reliably.!

Unexpected variables

1. Baker M, Penny D. Is there a reproducibility crisis? A Nature survey lifts the lid
on how researchers view the ‘crisis’ rocking science and what they think will
help. Nature 533, 452-454 (26 May 2016)

« Differences in calibrating equipment

* Different instruments

« Different individuals with varying levels of
experience

« Different lots of reagents/columns
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Get Off to a Good Start

Method Development

« Goals
 (Good resolution: >2
« Robust and reliable

« Key Considerations

Column

— Particle size

— Bonded phase
Conditions

— Mobile phase

— pH

— Temperature
Sample
Instrument
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Common Separation Goals and Method Performance Criteria

Good system suitability parameters

« Resolution: >2

« Peak shape: USP Tf close to 1 (<2)

* Inj. repeatability: areas, Tf, (RSD 0.1 - 0.25%)
« Absolute retention factors: 1< k<10

* Relative retention: a or k2/k1

« Signal-to-Noise Ratio: >10

For system suitability criteria, avoid:
« Column efficiency (theoretical plates)
» Absolute retention time

May prevent ability to speed up method in
the future!
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Method performance criteria

« Accuracy
* Precision
- Ruggedness

Multiple labs, analysts
Different instruments
Reagent lots, Columns
Different days
- Robustness
Temperature
* Mobile phase pH
* Flow rate
« Analytical selectivity/specificity
* Linearity
 Range
* Quantitation limit (LOQ, 10x S/N)
* Detection limit (LOD, 3x S/N)
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R, > 2.0 is Important

AN NV

Rg= 0.6 Rs= 0.8 Rg= 1.0
Rg= 1.25 Rg= 1.5 Rg= 2.0

Baseline
resolution

R,=15

» Insufficient Rs, compromises accuracy, precision, robustness, and ruggedness
« |nitial resolution can decrease due to changes in separation variables

« Build in robustness so ARs is small when separation variables are changed
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Factors that Affect Resolution R, = (1) N"'S(a — 1)( ‘ )

4 [0 4 1+ k

Resolution Efficiency Selectivity Retention

7.00
6.00 =¢=Increasing N o
5.00 =E=|ncreasing Alpha )
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= 4.00
? 3.00
nd
2.00 — -
— o D
1.00 ==
0.00
Plates: 5000 10000 15000 20000 25000
Alpha: 1.10 1.35 1.60 1.85 2.1
k 2.0 4.5 7.0 9.5 12.0

Selectivity impacts resolution the most
— Change bonded phase

_ Change mobile phase }Typlcal analytical method development parameters
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Key Factors and Conditions to Consider

Column

* Bonded phase
« Lot

Conditions

. Mobile phase components
— Aqueous
—  Organic

e pH

. Temperature

Sample
. Injection volume

Solvent strength

Instrument

. Delay volume
. Extracolumn volume
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Column Choice Considerations

Particle

« Size

» Totally porous or superficially porous

Bonded phase

» Affects selectivity (alpha)

« Different interactions for polar and non-polar compounds.

» Exploit other interactions with bonded phase (e.g., pi-pi)

« Changing the bonded phase can improve selectivity/resolution, reduce analysis time

» Having different bonded phases available on the same particle makes development easier

« Compare retention, selectivity, resolution, peak width and symmetry

« Method Validation kit
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Agilent InfinityLab Poroshell 120 Portfolio

Best for low pH | Best for high Best for
: . ! Best for polar :
Best all around mobile pH mobile alternative Best for Chiral
stard o Analytes
phases phases selectivity
here
\ InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell
EC-C18 SB-C18 HPH-C18 Bonus-RP HILIC Chiral-V
1.9 um, 2.7 ym, 4 ym 2.7 um 1.9 um, 2.7 ym, 4 ym 2.7 um 1.9 um, 2.7 uym, 4 ym 2.7 um
InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell
EC-C8 SB-C8 HPH-C8 PFP
1.9 ym, 2.7 ym, 4 ym 2.7 ym 2.7 um, 4 ym 1.9 ym, 2.7 ym, 4 ym
InfinityLab Poroshell InfinityLab Poroshell InfinityLab Poroshell
Phenyl-Hexyl HILIC-OH5 Chiral-CD
1.9 um, 2.7 ym, 4 ym 2.7 um 2.7 um
‘i InfinityLab Poroshell
SB-Aq
2.7 ym
2.7um 1.9um -
InfinityLab Poroshell
EC-CN
Reversed-phase chemistries 2l 1
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Select the Right Column Phase

More chemistries, more choices for solving your toughest separation challenges

Agilent
roshell 120 family has grown to include sizes and 18 chemistries—including new phases e Trastod Arswrors
for chiral and HILIC separations. So, y ffic y s the i pounds.

Agilent column selection

InflinityLab Pasticle

Pon T Carbos Surfacs usP i i I H
S e ot Pon o SO Eark i . Which particle is best for my lab setup and method? g u I d a n Ce poste r'
D Guarmiery * ¥ . H
.. Higheat UMPLE performance 1 bir= 45 P8I
STy "—-—[—rmw 10 2 Tum dpm 1204 e 20-8.8 Docbia 1% 130 mfg u :::?::'MM‘M”MM_‘“.M ~ i rting: 1300 b (1 ADD pal) N -
= T WRLE  Tyiesl o ssurs: Sivwier 10 sub-F o Loeally pesins J-—‘m e
e -""E‘m T 2T pmdpm 1204 w5 20-86  Dostls Y imdy LT et e e e o :T:Amum ety pireass p—
SR8 "..g_ww\ 2T 1204 weg 10-88  He o wWomdy U Lowph :: :
UHPLE performance at lower pressures
N LewpH  Prisesori rating. 500 ber ([B700 ped) TG S
88-CE "%WJ\ AT s 1204 WG 10-80 R 55% 130 mlg w Exvellent staiivy at low pH HPLES ~ Typiesl praasue: S0% of wub-2 m oally posus: 0 AN
- G168 UHPLE ‘ ~ EMficienzy: ~00% of 5183 m wnlly posous 10150 oo
. High - - Agikes 1260 Wiy
HPHCTE J"‘E‘W 1R ETpm dum 1004 o0 A0-110  Doskis Frug ey ey u Frsbicat perfermauscs and larg ifedmes: 2T wmm::m&a Lo
tmmeluten, eampounds TL0E0 G0
. High pH o 14500 1008 [l
HIMH-CE .'—-—[—'VW\ T 1004 [ A0-110  Dosbie Propristary Wiy w Fiebeant performasos and lor lifedmes fi improrved HPLE performance —‘m T eq ueS you rS 0 ay a
. 16 - .
B0
- ML _ A0 1200
Bosus- AP ."%ﬂw 2T 1204 G 20-80 Trighe a5% 130 m'g L5 £ ROCiY Ty ‘D o ETReare. N - TABS0 1300
" = . ~ ksl Tor: Agikeet 1220 Wity 1| L stpaen M0 140

m o PRt wmveen e e m o o e - csd.online_sales@agilent.com

Pt (TP Vs ETumdpm WA B 2088 Dol % om0 e T A What column 1D and length should | choose?
_ FrE—— Foemat —
shaq "-—%c) 2T wi e 1088 W Pupesary  0mdg 198 pr——
Gaturn 1D 500 e e ot welwers use thas £6 e
= Altissate swluetiaity L.l L
[N - 2T n20d e 20-80  Dostis ass Homig L8
B (s Sherter B0t 00 =m fo fateat separasons.
’ otk ships nd byt Cakiren i wlﬂuﬂmmlm&-‘:‘mﬂhﬂm
. Palat an
HLCZ J\f«-"- 2Tpm wok o 0110 He Pupeeay  SSe2y WA Excalint setestion of polas csmpousds by HLIG
= Still using a legacy method?
HLIC | 18pm 2 Tumdpm 1204 e 00-88 He HA 130 mig %] Pler an Infiri istri with i istries—maki
' Exvelun setesstion of polas csmpousds by HLIG Rt 5 . "
2 Pl anilyta
HILICOHS 1"6 2T wh e 10T Popdesry  Popesy  10mbg 88 . R InfisityLab Paroshed Chamistry Aligned Chemisatry
firityLab Porcshel 120 EEC14 TORBAN Eclpee Pus G16
- Chieal separaticas e
Chiraty "-C—E 2Tpm 1204 & 2578 Prosisary  Pomstary Womyg 188 Aeriac, Brofies, e sormpluct sk wae] ReisLrel conpowS ==
A L i Percahel 120 88013 TORBAY StasleBend SBC1E
~ Cheal separaticas [ Percshell 120 S8-CB ZORBAX Stashefend SB.CE
ChiralT "E 2T wh e 25T Pogdesy  Popesy  30mbg  LSE o amine eids, profne Wioiybob Possshe8 120 Borws P ORI B
i st 8Btg
B chial sparaticns tefirityl b Porashell 10 ECCH DORAAY Eebpie XOBLH
ChinkCD "-@ 2Tpm 1204 5 A0-T8  Predeary  Propsey E0miy  Las Simalants, fungiciden. nd proseced mmico acids afiriytab Porsshell 128 HILIC “ZORBAX HILIC Pus.
Faverard phass ut solar srganie sode
i . chial separaticns
ChirahcF == 2T 120 s 20-T8  Propesry  Pupiesy  10mdy WA - § o L .
A o Aglent nfirityLabis an cplimized paricio f LC

s, and suppies

for per
\ regardiess of application area.
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Selectivity Differences Across InfinityLab Poroshell Bonded Phases

mAU . . 7
156 InfinityLab Poroshell 120 EC-C18 3 4 8
106
50
0 ' ' ' \ ' ' ' n ' ' ‘ n ' ' ' \ ' ' ' n ‘ ' ' n
0 2 4 6 8 10 12
_ 4 7
™Y InfinityLab Poroshell 120 SB-C18 3 8
106 1 2,5,6
: )
1 \ \ \ \ \ \ \ n \ \ ‘ n \ \ \ \ \ \ \ n ‘ \ \ n
0 2 4 6 8 10 12
map  InfinityLab Poroshell 120 Phenyl Hexyl 3 4 7
15 8
106 1
2 56
50
0 2 4 6 8 10 12
Column: 2.1 x 100 mm
Mobile phase A: 0.1% Formic Acid in H20
Mobile phase B: Methanol
1. Hydrocortisone 2. B Estradiole, 3. Andostadiene 3. 17 dione, 4. Testosterone Gradient: 40—-80 %, 14 min
5. Ethyestradione 6. Estrone 7. Norethindone acetate 8. Progestreone Flow: 0.4 mL/min,
Temp: 40 °C

Detection: DAD 260, 80 nm
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Column — Lot-to-Lot

Best practice — Assess method performance in Ruggedness example: column lot

two or more labs, ideally over time

Lack of ruggedness is often attributable to * Test 3 different column lots — Method
Validation kit

« Insufficient documentation
» Differing practices « Compare RT for the 3 lots
* Reagents  If ARTIis too large...

 |nstrumentation
* Improve method

 Consider a different column or manufacturer

« Sequester “good” batch — Should be avoided!
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Help Ensure Method Reproducibility
Test at least three lots

Poroshell 120 EC-C18 4.6 x 50mm 2.7um, PN 699975-902*
Sample: Alkylphenones Mix, PN 5188-6529, 2ul injection
R=1.99 Agilent 1290, 254,4 80Hz, 25C

] 65% MeCN:35% H,0 w/0.1% Formic Acid
500- B14272

100, AN
0

T T T T ‘ T T T T T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘

0 0.5 \/ 1 1.5 2 25 min

mAU: Rs=2.03

40(% B14555

100 J\
0]

T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘

0 0.5 \/ 1 15 2 25 min

A R,=2.05

B14013

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ]
0 0.5 \/ 1 1.5 2 25 min

*Poroshell 120 EC-C18 4.6 x 50mm 2.7um Validation Kit, PN 699975-902K
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Slight Change to Method
More reliable results

Poroshell 120 EC-C18 4.6 x 50mm 2.7um, PN 699975-902*

mAUS R =256 Sample: Alkylphenones Mix, PN 5188-6529, 2ul injection
4001 ® Agilent 1290, 254,4 80Hz, 25C
300 B14272 60% MeCN:40% H,0 w/0.1% Formic acid
200-
1007
Oé i ; i . [‘ /\ ; ; ; ; ; ; ; ; ; . ; ; ; ;
05 \/ : 15 2 25 3 35 min
mAU; R.=2.54
400
a00] B14555
200
1001
07 — 1 "\ ' /T T T T /\ ‘ \ T L B B
0.5 \_/ 1 1.5 2 2.5 3 3.5 min
mALLi
400 R=2.55
300- B14013
200-
100
07 /\ \ r - T T T T
0.5 \/ 1 1.5 2 2.5 3 3.5 min

1/21/2020

Getting Off to a Good Start
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*Poroshell 120 EC-C18 4.6 x 50mm 2.7um Validation Kit, PN 699975-902K
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Help Insure a Reliable Method

Systematically vary separation parameters and measure effects on Ry

* Incorporate parameter ranges into written method to allow flexibility
— Include precautionary statement if needed

* Helps minimize or avoid many ruggedness problems

Robustness example: % organic modifier
1. Vary % organic modifier +1-2%
2. Evaluate changes to R

3. If AR, is too large at either %B, modify method

Test method Factor must be
validation strictly
characteristics controlled

Factor extremely/ S Method
difficult to contro rejected
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Experimental Conditions That Affect Resolution

~— |Your opportunity to improve

Column
robustness and ruggedness

Mobile phase components
« Aqueous
— Buffers Control retention of ionizable compounds
» Selection considerations

e Concentration
« Organic

pH
Temperature
Sample
Instrument

clo126C Getting Off to a Good Start DE 4937037037 Agilent Restricted 5. Agilent
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Mobile Phase — Aqueous

Buffer

1.
2.
Buffer type >
 Can affect R, and >
column lifetime 7.
8.
e Detector choice 9,
. DAD 1

e« MS

1/21/2020 Getting Off to a Good Start

27 4
SMR | “ §I\ A ’\ 6 7 A A
TPC

SDD T 3 5

0.1 % formic acid pH 2.7
10

10mM NH,HCO, pH 3.0

EZD 25 4 76 89 -
SMMX M&.AJL o M
PYM
o 13 e 10mM NH,HCO, pH 3.4
SDMX | ‘\5 ’\A A 10
. DFZ 12 3, 5 s e 89 10mM NH,HCO, pH 3.8
ML JYYN o
1 ) 3 4 5 g9 10mM CH;COONH, pH 4.8
¢ |\ A A 10
o 1 2 3 a4 5 6 7 8  mn

4.6 x 50 mm Poroshell 120 EC-C18; 205 Bar

10-40 %B (ACN)/12 min @ 2 mL/min, 0.5 pL injection 0.1 mg/mL each

DE.4937037037 Agilent Restricted
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pH and Resolution oH =285

Rs=1.84
pH L MA AA A\
« Select based on desired pH and optimum buffer b - W we . -
pH range
+  Measure pH of buffer solution before mixing ol s
with organic modifier
« Compare resolution at desired pH + 0.1-0.2 pH , MA_J\.A AN
u n itS 0.0 !.‘l . '; I.l.li '.ll ll:r
Rs = 1.97 oH = 3.05
Remember — even small variations can have an \
effect.
- ‘nnjl A“ A\

DryLab simulations of substituted benzoic acid sample
J.W. Dolan, D. C. Lommen, and L. R. Snyder, J. Chromatogr., 535 (1990) 55, 75
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Buffer Concentration
Retention, peak width, and peak shape

1
. . . 1
Concentration and ionic 10 mM Phosphate 25 mM Phosphate
strength 2
2
« Avoid overshooting and 5% 5%
readjusting pH 1. 1.62 1. 1.41
. 2. 1.65 ¢ 3, 2. 1.50
« Compare Rs at desired 3 163 5 5 3. 133
concentration £ 5—-10mM 4. 1.77 : 4. 1.39
5. 1.83 6 5. 1.36
6. 1.12 6. 1.00

t \ \ \ n \ \
0.0 2.5 5.0 1.5 0.0 2.5 5.0

Time (min) Time (min)

Column: ZORBAX Eclipse XDB-C8, 4.6 x 150 mm, 5 ym

Mobile Phase: 40% phosphate buffer (pH 7.0):60% ACN

Flow Rate: 1.5 mL/min

Temperature: 40°C

Sample: 1. Desipramine, 2. Nortriptyline, 3. Doxepin, 4. Imipramine, 5. Amitriptyline, 6 Trimipramine

Cl0126C ot
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Mobile Phase — Explore Organic Options

Why? IMethanol
* It's easy — ACN and MeOH are readily .

available
« Works on any bonded phase — optimize y

separation no matter the column choice JL

0.2
0.1 \ \

0 N

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52

MeOH - Higher pressure, generally better peak .
shape with bases, protic solvent Ol;ilAcetonltrlle
Acetonitrile — Aprotic, wider UV window, 2:?

stronger than MeOH o

Ll

0

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 52

Cl0126C
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% Organic

ZORBAX Rapid Resolution Eclipse XDB-C8, 4.6 x 75 mm, 3.5 um

Mobile phases:
A: 25 mM phosphate, pH 7.00 (10 mM TEA)
B: methanol (10 mM TEA)

0 1 2 3 4 Flow rate: 1.0 mL/min

5 Temperature: 25°C controlled
Injection: 5 pL

Detection: 275 nm

Sample:1. ketoprofen, 2. ethyl paraben, 3. hydrocortisone,
4. fenoprofen, 5. propyl paraben, 6. propranolol

 How you make your mobile phase can affect %

R (5,6) =1.2 - Verify resolution doesn’'t change around desired
S conditions (i.e. +/- 1-2% B)

Time (min)

S125¢ 112112020 Getting Off to a Good Start DE.4937037037 Agilent Restricted
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Getting Off to a Good Start

Mobile phase preparation — be consistent and document

: HPLC System: Agilent 1100 with quaternary pump
rﬁ 1 Column: Z0RBAX Eclipse XDE-C8 Rapid-Resolution {3.5pm), 4.6 x 50 mm
53' Ri f\ 5 “Dial-a-Mix" Agilent Part No. 935967-906
AARSARARE RARRE RRARE RAAREARARE MRS IAREE R i Mobile Phases: Dial-a-Mix= A: water B: MeOH, pump 50% B
™ Vol/Vaol=250 mL water + 250 mL MeOH, pump 100%
50 | 21 3 i 5 Vol/Vol Mix-to-Mark = 250 mL MeOH, fill to 500 mL with water, pump 100%
“m%" e P —— Premixed (w/w) =200 g MeOH + 200 g water, pump 100%
mauq | Detection: UV 254 nm
% ’ T «  Flow: 1 mL/ min.
B S — ’Lfg\ ——— {1\ ..%.,Mlxm Marl Temperature: ambient
mAU 4
o]’ 2 ] 4 1. Uracil
] | i : Weight/Weight 2. Butylparaben
0 25 5 75 10 125 15 175 20 225 min 3. Napthalene
4. Dipropylphthalate
5. Acenaphthene

« Method used to prepare MP can significantly affect the elution pattern
® W/VV |S more accurate than V/V Effect of Mobile Phase Preparation on Chromatography,

B

Clo126C i
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The Sample
Experimental Variables That Can Impact Resolution

Column Edg

( = ."\;;

Pt

 Mobile phase P

Sample SRR
* Injection volume ruggedness
—  Issue -V, is increased to improve (S/N) ratio
—  Issue — Decrease column size
—  Solution — Compare resolution, peak shape and repeatability at 20% and 200-500% V
. Use minimum V;,; for required repeatability and limit of detection

« Sample solvent strength

— Match starting mobile phase conditions (or weaker)

— If stronger sample solvent needed (solubility, stability), keep Vi, to minimum

— Compare resolution, peak shape and width at desired solvent strength +50% relative

inj

e |nstrument

1/21/2020 Getting Off to a Good Start DE.4937037037 Agilent Restricted



Injection Volume Robustness
Check Affect on Resolution and Peak Shape — Vary Volume

1
2

Column: ZORBAX Rapid Resolution Eclipse XDB-C8
4.6 X 75 mm, 3.5 um

Mobile phase: 44% 25mM phosphate, pH 7, 56% methanol
Flow rate: 1.0 mL/min

| ‘ ‘ ‘ Temperature: 25°C

! 1 ! ! ¢ : Detection: UV 250 nm

Sample: 1. ketoprofen
2. ethyl paraben
3. hydrocortisone
4. fenoprofen
5
6
7

. propyl paraben
. propranolol
. ibuprofen

Time (min)

CI0126C G

= 1/21/2020 Getting Off to a Good Start DE.4937037037 Agilent Restricted .5 Agilent



Reliability
Sample considerations — diluents and solubility

Analytes not very soluble in water

/m\ 1.5 pL injection of sample

diluted 1:10 in water

M Nnap = 11906 N 1.5 pL injection of sample

diluted 1:10 in mobile phase

nap = 7857

A /\ 1.5 uL injection of sample
diluted 1:10 in acetonitrile

N
Nipap = 2542

tie

1.5 pL injection of sample
diluted 1:10 in tetrahydrofuran

Increasing Sample Solvent Strength

naphthalene
7 dipropyl ph

e

> butylparaben>
i acenaphth? ?

o
o _|
N
o
~
o
[e)]
o _|
oo
.
- _
N
N
~

min

* |s sample soluble in diluent?
« Sample solvents — equal or lesser strength than mobile phase
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Instrument
Variability can affect resolution

e Column
 Mobile Phase
o Sample

* |nstrument
« Dwell volume
 Extracolumn volume
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Gradient Delay Volume

Key parameter: Can cause major chromatography differences between
systems

Why is delay/dwell volume important?

1. Different dwell volumes result in a RT time shift

» Definition: The time (or volume) for mobile phase from point of mixing to reach the column head

2. Different dwell volume could affect resolution

» Peaks spends different time under isocratic/gradient conditions

3. Dwell volume effects on gradient shape

» Dispersion effects => the programmed gradient becomes deteriorated
4. Same “delay” volume — chromatograms could look different on different systems

5. Big impact for narrow bore applications, especially combined with fast gradient

Page 27 1/21/2020 Getting Off to a Good Start DE.4937037037 Agilent Restricted ::: Agilent



Page 28

Chromatographic Test Result; Different Delay Volumes

150 — , ﬂ
5 ’,r|l|~\ I I - Instrument with
E S I [l III I smaller dwell
L ) Vi oo JWhe o volume
0 — = — —
|
1 min 6
140 —
=
=
E
[I ]
|
1 min B
140 —
j—|
=
E
l] —
|
1 min B '
140 —
2 Instrument with
E J\ larger dwell
0 % volume
|
1 min (3]

1/21/2020
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Dispersion
Extracolumn volume

« ECV - System volume between point of injection and detector outlet

ECV major contributors
Capillaries, length, and id
Heat-exchangers
Connectors and fittings
Flow cell

Large ECV causes sample dispersion and band broadening of analytes
» Result: Decreased resolution and less sensitivity

Take special care with capillary connectors or when mounting columns into a system.

Remember — Diluent strength and injection volume contribution

Small id columns, <2.1 mm
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Dispersion: Peak Broadening Extracolumn Volume

Q

maL
140% \ ’L One bad capillary connection!

120 3
100 3

- - - - . - v . " "
0 01 0.2 0.3 0.4 min

2104 q Fixed!

0 01 0.2 0.3 0.4 min

Column: StableBond SB-C18, 4.6 x 30 mm, 3.5 um Mobile Phase: 85% H,O with 0.1% TFA : 15% ACN Flow Rate: 1.0 mL/min
Temperature: 35°C Sample: 1. Phenylalanine 2. 5-benzyl-3,6-dioxo-2-piperazine acetic acid 3. Asp-phe 4. Aspartame
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Tips for Minimizing Dispersion in LC Systems

Column; 3 x 50 mm, 1.8 ym

Sample: Methyl, propyl, and butyl paraben in MeOH
Inj. Vol., 1,2, 5,and 10 pL

UV, 250nm

ACN gradient

500

%
ACN
65

400

300

-

J x ‘

0 0.5 1 1.5 2 min

200

100

Keep injection volumes small, especially when the diluent is significantly stronger than the
mobile phase (isocratic) or gradient initial condition

Page 31
of 31

1/21/2020 Getting Off to a Good Start DE.4937037037 Agilent Restricted



Getting Off To a Good Start
Reliability is key

 Many variables to consider; some more apparent than others
* Areliable method minimizes “headaches” and repeat work
 Well-conceived and documented lab practices

Equilibration

« Mobile phase

—  What's in it and how do you make it?

« Column selection; particle size, bonded phase, etc.

« Method validation kit

Sample considerations

e Instrument role
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Contact Agilent Chemistries and Supplies Technical Support

1/21/2020

Getting Off to a Good Start

1-800-227-9770 Option 3, Option 3:

Option 1 for GC/GCMS Columns and Supplies

Option 2 for LC/LCMS Columns and Supplies

Option 3 for Sample Preparation, Filtration and QUEChERS
Option 4 for Spectroscopy Supplies

Option 5 for Standards

gc-column-support@Agilent.com

|c-column-support@agilent.com
spp-support@agilent.com

spectro-supplies-support@agilent.com

chem-standards-support@agilent.com
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Resources for Support

Agilent University http://www.agilent.com/crosslab/university

Agilent
Tech support http://www.agilent.com/chem/techsupport UNIVERSITY

 Resource page http://www.agilent.com/chem/agilentresources
— Quick Reference Guides
— Catalogs, Column User guides
— Online Selection Tools, How-to Videos

four Essential Resource for
INFINITYLAB LC SUPPLIES

 InfinityLab Supplies Catalog (5991-8031EN)
* Your local FSE and Specialists
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* Youtube — Agilent Channel

« Agilent Service Contracts
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http://www.agilent.com/chem/techsupport
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https://www.youtube.com/user/agilent

Determining the Dwell Volume of Your System

Replace column with short piece of HPLC stainless steel tubing

Prepare mobile phase components
A. Water - UV-transparent
B. Water with 0.2% acetone - UV-absorbing

Monitor at 265 nm
Adjust attenuation so that both 100% A and 100% B are on scale
Run gradient profile 0 - 100% B/10 min at 1.0 mL/min

Record

Cl0126C b
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Measuring Dwell Volume (Vp)

“~_ Best straight
line fit through

linear trace

, Extension of original baseline

,,,,,,,,,,,,,,,,,,,,,,,,,

Vo=t xF —+
b b 0.~ 10 20

Time (min)

* Intersection of the two lines identifies dwell time (tp)
« Dwell volume is equal to product of the flow rate and the dwell time.
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