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Surrogate Matrix Selection
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Surrogate analyte,

Accuracy & Precision, Matrix Effect, Selectivity,
Stability
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DG2014-08
Quantitative analysis of

endogenous substance

Akira Wakamatsu?, Takahiko Osumi?, Midori Ochiai3,
Satoshi Kawada, Chika Kitajima>, Kazuaki Sakai ®, Eiichi
Shimada’, Takeru Yamaguchi®
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Japan BlioanalysisTForam

IBI: 2014-08: Target endogenous

The “endogenous substances” are defined in
DG2014-08 as follows;

B |ow molecules below ca 1000 MW units
B assumed when the endogenous substances are

dosed (ex vitamins etc)
B LC-MS or LC-MS/MS as analytical method
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A problem fo be solved

Background
® When analyte more than LLOQ are contained in a blank matrix,
preparation of calibration standards have many problems.
v" The case which an analyte is included in a normal biological
matrix as an endogenous substance
v" The case which should be making calibration standards by a

surrogate matrix
Ideal surrogate matrix as a result of survey
® \Water, Saline, Buffers, Protein buffers, Extracted matrix and so on.
® The common items which we should evaluate are as follows,
Recovery, lonization efficiency, Matrix effect.

Further problem

What performance to the calibration standards by a surrogate matrix is
needed? How to evaluate adequately ? Can we select ideal surrogate matrix
for preparation of calibration standards ?

6" JIBF Symposium, DG2014-08
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Surrogate Maltrix Selection :

A problem to be solved

Point to consider

>

It is suggested that temperature, pH, ionic strength, a solubilizing
ingredient have an influence on solubility and an adsorption of analyte.
They can become the influence on recovery and factor of bias.
Endogenous substances other than target analyte may become the
interference in the analysis.

Use of the stable isotope may not be enough.

The change of the ionization efficiency changes peak size. It influences

sensitivity and changes the ratio of noise ingredient included in the peak.

So, precision will be changed.

Action for the problem solution will be continued.
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Recommendation

Validation Study (Accuracy and Precision)

® If low QC samples of biological matrix are not able to be prepared, QC samples of
surrogate matrix should be added to validation samples.

® |f surrogate matrix is used, accuracy and precision should be conducted to confirm

the relationship between biological matrix and surrogate matrix. Examples of
confirmation methods are shown next.
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Recommendation

Validation Study (Accuracy and Precision)

» Example of confirmation methods 1
Calibration standards will be prepared by surrogate matrix and QC samples will be
prepared by both surrogate matrix and biological matrix. The accuracy and the
precision in surrogate matrix and biological matrix will be separately calculated.

» Example of confirmation methods 2
Calibration standard will be prepared by both surrogate matrix and biological
matrix. QC samples will be prepared by biological matrix. The slope values of
calibration curve should be identical between surrogate matrix and biological
matrix. QC sample concentrations will be calculated separately with both
calibration curves of surrogate matrix and biological matrix and the obtained QC
concentrations should be similar.

http://bioanalysisforum.jp/
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Recommendation supplement

Validation Study (Accuracy and Precision)

v’ It is recommended that a reference standard is spiked into biological matrix to
prepare QC samples. It is recommended that no diluted biological matrix is used.

v Based on an endogenous substance concentration in original biological matrix* and
a spiked reference standard concentration, a style of expression for QC samples
concentrations for A&P should be appropriately selected from types of total
concentration (endogenous substances concentration in biological matrix + spiked
reference standard concentration), spiked reference standard concentration and
both. It is recommended that concentration for A&P in QC samples in a validation
study is the same as that in a study sample analysis.

6" JIBF Symposium, DG2014-08
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Recommendation supplement

Validation Study (Accuracy and Precision)

v" *The following examples should be considered:
Whether the peak response of endogenous substance in biological matrix is more
than 20% of the lower limit of quantification for the analyte.
The concentration level of endogenous substance in biological matrix to the
calibration curve range.

v" If concentration of endogenous substance in nature biological matrix is used to
calculate accuracy and precision, the concentration is important to calculate
nominal concentration in QC samples. It is recommended that more than one
biological matrix sample is analyzed in the same batch and the mean concentration
is used.
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&) Recommendation

Validation Study (Matrix Effect)

e Biological matrix effect must be investigated.
e |f surrogate matrix effect is investigated, matrix effect should be conducted to

confirm the relationship between biological matrix and surrogate matrix. Examples
of confirmation methods are shown next.
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Recommendation

Validation Study (Matrix Effect)

» Example of confirmation methods 1
Calibration standards will be prepared by surrogate matrix and matrix effect
samples will be prepared by both surrogate matrix and biological matrix. Precision
of concentrations in matrix effect samples will be calculated. If low level matrix
effect samples of biological matrix are not able to be prepared, matrix effect in
biological matrix should be investigated with a spiked concentration on which a
biological matrix concentration has no effect.

» Example of confirmation methods 2

Surrogate matrix and biological matrix will be used to prepare matrix effect
samples and precision of matrix factors are calculated.

6" JIBF Symposium, DG2014-08
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Recommendation supplement

Validation Study (Matrix Effect)

v" Nominal concentrations in matrix effect samples should be appropriately selected,
considering a calibration range and a biological matrix concentration®.

v Considering an endogenous substance concentration in original biological matrix *
and a spiked concentration, a style of expression for concentration of matrix effect
samples should be appropriately selected from types of total concentration
(endogenous substance concentration in biological matrix concentration + spiked
concentration), spiked concentration or both. It is recommended that
concentration type of matrix effect samples in a validation study is the same as that
of QC samples in a study sample analysis.

http://bioanalysisforum.jp/
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Recommendation supplement

Validation Study (Matrix Effect)

v" *The following examples should be considered:
Whether the peak response of endgoenous substance in biological matrix is more
than 20% of the lower limit of quantification for the analyte.
The concentration level of endogenous analyte in biological matrix to the
calibration curve range.

v" If concentration of endogenous substance in nature biological matrix is used to
calculate matrix effect, the concentration is important to calculate nominal
concentration in matrix effect samples. It is recommended that more than one
biological matrix sample is analyzed in the same batch and the mean concentration
is used to calculate matrix effect.

http://bioanalysisforum.jp/
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Recommenaation supplement

Validation Study (Matrix Effect)

v At least 6 lots each of biological matrix and surrogate matrix should be used.
If inter lot variation will be expected in some surrogate matrix, matrix effect of
surrogate matrix should be investigated.
If reagent is used as surrogate matrix, matrix effect of surrogate matrix may not be
investigated.

v’ Precision in surrogate matrix and biological matrix are separately calculated.

6" JIBF Symposium, DG2014-08
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Recommendation

Validation Study (Selectivity)

If surrogate matrix is used, selectivity should be investigated using both biological matrix and

surrogate matrix. The recommended method for selectivity is shown below.

> Surrogate matrix

Analyte: The evaluation should demonstrate that a response attributable to interfering
components in the surrogate matrix (blank) is not higher than 20% of the response
in the surrogate matrix LLOQ samples.

IS: The evaluation should demonstrate that a response attributable to interfering
components in the surrogate matrix (blank) is not higher than 5% of the response
in the surrogate matrix IS spiked samples.

» Biological matrix

Analyte: The peak shapes and the retention times of the analyte in the biological matrix
(blank) should be confirmed.

IS: The evaluation should demonstrate that a response attributable to interfering
components in the biological matrix (blank) is not higher than 5% of the response

in the biological matrix IS spiked samples.
v’ Reference method for biological matrix
When possible, another transition (m/z) for the analyte is used. If each transition response ratio between the

reference standard and biological matrix are similar, it is a collateral evidence for which the analyte peak is one
component.

o 6" JIBF Symposium, DG2014-08
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Recommendation *

(*) Recommendation for concentration levels of reproducibility QC samples
are based on the answer to the questionnaires.

Validation Study (Reproducibility)

The most common answer to the concentration levels for reproducibility QC samples
is 4 levels as follows and the same levels are proposed in the BMV guideline. Therefore
the following 4 levels are considered as recommendation levels.

» 4 concentrations (LLOQ, Low, Medium, High) (55.8%)

On the other hand, lots of researchers decide the levels for reproducibility QC samples
depending on the condition of validation study and sample analysis, ex concentration
range of sample analysis and/or in case of utilizing biological matrix, surrogate matrix
as blank matrix to prepare calibration standards and QC samples. The following 5 or 3
concentration levels are considered as second best ways as recommendation.

» 5 concentrations (LLOQ, Low, Medium, High, ULOQ)(17.3%)
» 3 concentrations (Low, Medium, High)(15.4%)

(Figures in parenthesis) represent percentage of respondents
6" JIBF Symposium, DG2014-08
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Recommendation *

(*) numbers of replicates, numbers of analytical run and days for between
run reproducibility are based on the answer to the questionnaires.

Validation Study (Reproducibility)

Almost answers to reproducibility evaluation are consensus views as follows and the
following are considered as recommendation.

>

Replicates to evaluate within run reproducibility :

v’ atleast 5 replicates (86.5%)

Analytical batch to evaluate between run reproducibility :
v'  atleast 3 analytical run(94.2%)

Days for evaluation of between run reproducibility:
v'  atleast 3 days(95.7%)

(Figures in parenthesis) represent percentage of respondents

6" JIBF Symposium, DG2014-08
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Recommendation

Validation Study (Stability)

»  Levels of concentrations for stability samples
v' 2 levels of concentration (Target concentration: within 3times the LLOQ and at
least 75% of ULOQ).
»  Stability Sample
v' Stability in biological matrix must be determined.

v' The above 2 levels of concentration should be determined using the biological
matrix without and/or with spiking reference standard of target endogenous
substance.

v' If surrogate matrix will be used for preparing QC samples and QC samples will
be stored with study samples until analysis, stability should be determined
using surrogate matrix spiked with reference standard of target endogenous
substance

»  Evaluation of stability

v' Stability samples will be analyzed against calibration standards and the
obtained concentration should be compared with initial concentrations at the
start time point of stability test.

o 6" JIBF Symposium, DG2014-08
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L9 Recommendation

ISR (Incurred Samples Reanalysis )

ISR should be determined considering as same as analysis of drug concentration.
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