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Changing the mobile phase

® Mutually insoluble solvents ® Aqueous solutions containing
must not be exchanged directly. salt and organic solvents
must not be exchanged
directly.
Wate‘r\ Buffer solution
2-Propanol Water
Hexane Water-soluble

-BLCO0TE organic solvent
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How to prepare a buffered mobile phase?

Buffered mobile phases can basically be prepared in two ways:
1. preparing the buffer, including pH adjustment prior to mixing with organic modifier.

2.mixing buffer and organic modifier prior to pH adjustment.

While the pH is a well defined parameter in aqueous systems, it is not as straight forward to define or measure

proton concentration in partially organic solvent systems.

Attention should be given to the following points:

buffers are effective within +/- 1 pH unit from their pKa = choose correct buffer system

consider the risk of precipitation if high buffer concentrations are mixed with organic solvents

«always filter buffers through 0.4 mm filter prior to use

be aware of the risk for bacterial or fungal growth in pure aqueous buffers

«the pH generally shifts upon the addition of an organic modifier (pH increases for inorganic buffers (e.g.

phosphates) and decreases for organic buffers (e.g. acetates)



Why does the chromatogram show split peaks? Normal A F'H split peak

Split Peaks can be caused by: I[ ! \
» Column contamination |'. I'l
* Partially plugged frit / 1"-.
« Column void . >
* Injection solvent effects
» Co-eluting compounds
Column contamination or partially clogged frits are generally caused when unfiltered samples are injected or
when the sample solvent is different to the mobile phase. If the latter is the case, constituents of the sample Abnormal Peak Shape
may precipitate at the column inlet upon mixing with the mobile phase or by contact with the metallic surface '\I
of the frit. F? J H'Ik
A column void is formed either by hydrodynamic stress (high flow rate, high viscosity of the mobile phase) of ﬁgﬁ?d"'f;’.'}&'.”mﬁ'f;“.};ﬂ]”%

a poorly packed column, by mechanical impact (the column was dropped on the floor) or by chemical
dissolution of the packing material, e.g. pH > 12.

When using injection solvents that have higher elution strength than the mobile phase split or broader peaks

can appear. The effect is most pronounced for early eluting peaks. Tube Coming off - Uneven Packing

Moreover, one compound can elute in two states, e.g. if not sufficient ion-pairing reagent is present in the

mobile phase or the buffer capacity is deficient.



Peak Problem
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Peak Problem

(3) Peak &0 ot Hak
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Practical Implications

The characteristics of the column and of samples in general, lead to a recommendation to start method development with a mobile
phase in the pH 2-3 range. At this pH, the ionization of most organic acids will be suppressed, as will the ionization of any silanol
groups on the column. Bases will be ionized under these conditions, but the pKa of most basic compounds is >7, so operating

at a sufficiently high pH to suppress ionization will be detrimental to most columns. So, all other things being equal, it is best to start
out at a low pH. If you need to operate the column at a high pH, be sure to select a column known to be stable in the pH region you

choose.

If low-pH ion suppression does not provide acceptable results, the mobile phase pH can be adjusted to help obtain the desirable
separation. It usually is most fruitful to adjust the mobile phase organic content (%B-solvent) to obtain acceptable retention for neutral

and non-ionized compounds, then to adjust the pH to fine-tune retention of ionic analytes.

Switch to water/organic mobile phase (e.g. replace 50/50 buffer/MeOH with 50/50 water/MeOH) and flush 10-20 mL through the
system to remove buffer prior to a strong-solvent flush to remove strongly retained material from the column. With reversed-phase
columns, flushing with 100% water is not an effective way to remove buffer — many stationary phases will undergo dewetting

(sometimes called phase collapse) with 100% water, defeating the washing process.



Evaluation of the Reliability of
Analysis

Validation of Analytical Methods



é*l What Is “Validation of Analytical

/_4\ Methods”?

® Scientifically ® \/alidation
demDnStral‘ing that the characteristics
analytical methods
concur with the
intended purpose (i.e.,
that errors are within a
permissible range)

* Accuracy / trueness
“* Precision

+ Specificity

“ Detection limit

“ Quantitation limit

® Evaluating required * Linearity
items from the # Range
validation *+ (Robustness)

characteristics



%\%ﬁ Accuracy / Trueness

® Definition ® Evaluation Method
* Degree of bias in * Comparison with

measurements obtained with theoretical values (or

analytical procedures authenticated values)

%+ Difference between true value
and grand mean of
measurements

* Comparison with results
obtained using other
analytical procedures for

True value which the accuracy

(trueness) is known

* Recovery test

>
\ Measurement

Average *95%, confidence interval

LAAC-B-LCOO1E



Precision

AN

® Definition ® Repeatability / Intra-

*
i“i

&
e

Degree of coincidence of Assay Precision

series of measurements * Precision of
obtained by repeatedly measurements taken over
analyzing multiple a short time period under

samples taken from a the SEFT:IE cnndutm?s'
homogenous test ® Intermediate Precision

substance ® Reproducibility
Variance, standard
deviation, or relative

standard deviation of
measurements



%:/\%* Specificity

® Definition ® Evaluation Method
“ The ability to accurately “ Confirmation that the target

analyze the target substance substance can be
in the presence of other discriminated (separated)

from co-existing
expected substances components, related

* The discrimination capability substances, decomposition
of the analytical methods products, etc.

“ Multiple analytical “ If reference standards for
procedures may be impurities cannot be

obtained, the measurement
results for samples thought
to contain the impurities are
compared.

combined in order to attain
the required level of
discrimination



Z&[é* Detection Limit

® Definition ® Evaluatlon Method

“* The minimum quantity of * Calculated from the

a target substance that standard deviation of
can be detected. measurements and the

o slope of the calibration
“ Quantitation is not curve.

absolutely necessary. * DL = 3.3 o/slope
(o: Standard deviation of
measurements)
(Slope: Slope of calibration
curve)

* Calculated from the
signal-to-noise ratio.

* Concentration for which
SIN=3or2



\V/

Z yf'* Quantitation Limit

® Definition ® Evaluation Method

* The minimum quantity of a * Calculated from the standard
target substance that can deviation of measurements
and the slope of the

‘ be qu?nt'ﬁEd . calibration curve.

y Quantltgtlcm with an * QL = 10 olslope
appropriate level of (o: Standard deviation of
accuracy and precision measurements)
must be possible. (In (Slope: Slope of calibration

: curve)
general, the relative + Calculated f the sianal-t
standard deviation must S nlals Uil =S
noise ratio.

L]
not exceed 10%.) * Concentration for which S/N

=10



'% %—* Linearity

® Definition ® Evaluation Method

* The ability of the analytical * Samples containing
method to produce different quantities of the
measurements for the target substance (usually
guantity of a target 5 concentrations) are
substance that satisfy a analyzed repeatedly, and
linear relationship. regression equations and

“ Values produced by correlation coefficients are
converting quantities or obtained.
measurements of the * Residuals obtained from
target substance using a the regression equations
precisely defined formula of the measurements are
may be used. plotted, and it is confirmed

that there is no specific
slope.



é hé* Range

® Definition ® Evaluation Method
* The region between * The accuracy,

the lower and upper precision, and linearity
limits of the quantity of are investigated for
a target substance that samples containing
gives appropriate quantities of a target
levels of accuracy and substance that
precision correspond to the

lower limit, upper limit,
and approximate
center of the range.
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Z y§~ Robustness

® Definition ® Evaluation Method
“ The ability of an “* Some or all of the
analytical procedure variable factors (i.e.,
to remain unaffected the analytical
by small changes in conditions) are
analytical conditions. changed and the

effects are evaluated.
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» Prep-LC 2 & &8 JI0|=

Maximum
Column Typical Flow Sample Practical
Diameter (mm) Rate (1) Capacity (2) Sample Load (3)
Capillary 0.075 0.25uL/min 0.05ug
—p - 0.15 1pL/min 0.2ug
0.30 SuL/min 1pg
0.50 10pL/min 2ug
Microbore 1.0 25-50pL/min 0.05-10pg
)
Narrowhore 2.1 100-300pL/min 0.2-50ug
[— R
Analytical 486 0.5-1.5mL/min 1-200ug 10mg
[— 5 R
Semi-preparative 10 2.5-7.5mL/min 1,000ug 50mg
g o
Preparative 22 10-30mL/min 5mg 200mg
gl o
Process 50 50-100mL/min 25mg 1,000mg
100 150-300mL/min 125mg 5,000mg

=)




Prominence series

| Lc-20AD/T

§|

/-
0.001 to 10.000 mL/min

« LC-20AR

0.01 to 20.00 mL/min /

LC-20AP
0.01 to 150.00 mL/min /

- Z|Cf 23 : 42MP
- F& : 0.01~150.0000ml/min, Single Flow

- Flow rate accuracy : 1%



Fractional Collector

Mobile
Phase

Fraction
Collector
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Chromatogram
Individual fraction peaks are color-coded.

Trap Column

This shows a dlagram of the columns where
fraction peaks were adsorbed.

The colors correspond to the color-coded
fraction peaks.

Adsorption, purification, and elutlon processas
are each Indicated with specialized animated
graphlcs.

Fraction Collector

This displays which vial In the fraciion collector was
used to collect the eluate recovered from the trap
columin.



The End.



