Regulatory Issues
PezynamopHeie eonpocel

https://doi.org/10.33380/2305-2066-2021-10-2-137-146
UDC 543.544; 615.074 M) Check for updates

Review article / 063opHasa cmamesa

Transfer of Impurities Determination Methods:
Comparative Testing, Validation, Acceptance Criteria (Review)

Naum A. Epshtein*

Department of registration and development of medicines LLC «IRWIN 2», 13A, Kolomensky proezd, Moscow, 115446, Russia

*Corresponding author: Naum A. Epshtein. E-mail: naumepshtein@gmail.com
ORCID: Naum A. Epshtein - https://orcid.org/0000-0001-8047-4078.
Received: 11.12.2020 Revised: 15.03.2021 Published: 25.05.2021

Abstract

Introduction. Different approaches are used for transfer of impurities determination methods. In most cases, comparative testing of samples or
partial validation of methods is performed. At the same time, a number of issues important for practice are still relevant.

Text. The features of methods validation and comparative testing of samples during the transfer of impurities determination methods are
considered. Potential acceptance criteria — requirements to the permissible difference between results of transmitting and receiving laboratories -
are given. The calculation formulas of the TOST test are considered, and the critical condition for the comparative testing of samples is given. The
key points that should be taken into account when transferring the methods are discussed.

Conclusion. The data and recommendations are presented, which are important for increasing the reliability of the transfer of the impurities
determination methods.
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Pesiome

BBeAeHVIe. |_|pl/l Tpch¢epe MeToAunK onpegeneHnAa npmmeceﬁ NCNonb3ywT pasinyHbie noaxonabl. B 60ﬂbLIJVIHCTBe cnyyaeB npoBoOAAT
CpaBHUTENIbHOE UCNbiTaHNe 06pa3uos NN YaCTUYHYIO Bannpgauuto MeTofguk. I'Ile 3TOM A0 CUX NOP OCTAaeTCA aKTyallbHbIM PAA BaXXHbIX ANA
NPaKTUKN BOMPOCOB.

Tekcr. PaCCMOTpeHbI OC06€HHOCTI/I Banngaunn MeToamK n CPaBHUTENTIbHOIO UCMbITaHUA o6pa3u03 npun Tpchd)epe mMeTogunkKonpeneneHna npmmecel?l.
MpriBeeHbl NOTEHUMaNbHbIe KpUTEPUM NMPUEMSIEMOCTH — TPeboBaHMA K AONYCTVMOMY Pasfivuuio pesynbTaToB Mepefalolein 1 npuHMMatoLlei
nabopatopuii. PaccMoTpeHbl pacyeTHble popMynbl Tecta TOST 1 NpuBeAEHO KPUTUYECKOE YCIOBUE AJIA CPAaBHUTENIbHOMO UCMbITaHWA 06pasLoB.
O6cyxpaeHbl KnoueBble MOMEHTbI, KOTOPbIE ClIeAYET yUNTbIBaTb NMPU TpaHChepe METOANIK.

3aknwoueHue. lNpeacraBneHbl AaHHblE U PEKOMEHAALNN, KOTOPbIe BaXKHbl NS MOBbLIWEHUS HAaAEXHOCTM TpaHchepa MeToAuK onpeaeneHms
npumecen.

KnioueBble cnosa: Tpchd)ep MeTOoAUK, NpUMeCH, Kputepun npnemnemocTi, CpaBHNUTENIbHOE NCMNbiITaHNE 06pa3u03, Banngayuna

KOHd)l’II/IKT NHTepecoB. ABTOp AeKnapunpyeT OTCYyTCTBME ABHbIX N NOTEHUMANbHbIX KOH(I)J'II/IKTOB NHTEPECOB, CBA3aHHbIX C I'Iy6J'IVIKaLl,VIel7I HacTosALen
CTaTbW.

Bknap aBTOpoB. ABTOp yyacTBOBanN B cbope MHGOpMaLMK, ee aHanmse 1 B HanvcaHUm TeKcTa cTaTbyl.

Ona ymtupoBaHmA: dnwTenH H.A. TpaHchep meToguK onpefeneHvWa NpUMeceid: CpaBHUTENbHOE WCMbITaHWe, Banupaunsa, Kputepum
npviemnemocTu. Paspabomka u pecucmpayus nekapcmeeHHeix cpedcma. 2021;10(2):137-146. https://doi.org/10.33380/2305-2066-2021-10-2-137-146

© Epshtein N. A., 2021
© dnwTenH H. A., 2021

137


https://crossmark.crossref.org/dialog/?doi=10.33380/2305-2066-2021-10-2-137-146&domain=pdf&date_stamp=2021-05-25

138

Regulatory Issues
PezynamopHele sonpocel

INTRODUCTION

Transfer of analytical methods - a documented
procedure that provides powers to the laboratory of
accepting party to use analytical methods developed in
the laboratory of the transferring party [1]. Nowadays,
dozens of guidances and reviews of transfer of analytical
methods have been published. As a rule, they review
regulatory and organizational aspects of transfer of
analytical procedures, for example [1, 2]'. Meanwhile
problems related to the selection of the method for
the transfer of procedures and acceptability criteria
for the method of impurity quantification still remain
challenging - requirements to the acceptable difference
between the results of transferring and accepting
parties.

Aim of the article is to review particularities
of validation of procedures and comparative test of
samples in transfer of methods for determination of
impurities; discussion of acceptability criteria and key
aspects which may influence transfer results.

The US Pharmacopeia, section <1224> Transfer of
analytical procedures provides the following methods
for transfer of analytical procedures [4].

1. Comparative Testing — comparative test of samples
of the same batches of a drug product (a drug,
pharmaceutical substance) or simulated samples (for
guaranteed homogeneity of analyzed objects) in the
transferring and accepting laboratories.

2. Covalidation - covalidation of procedures by trans-
ferring and accepting laboratories. In covalidation, a
transferring party engages employees of the accep-
ting party for validation on its territory [1].

3. Partial revalidation - partial validation of a procedure
(verification of validation characteristics) in the ac-
cepting laboratory.

4. Revalidation - a full validation (revalidation) of a pro-
cedure in the accepting laboratory.

Transfer Waiver is the alternative to methods 1-4 - a
decision not to transfer an analytical method just only
to verify the procedure [4]. Corresponding conditions
and possible actions are given in the special section of
the US Pharmacopeia <1226> Verification of compendial
procedures [4]. Several important moments should
be stated. Verification without any partial procedure

! Aspects of transfer of bioanalytical procedures are detailed
in the review [3].

validation is applicable only for compendial methods
for quality control of pharmaceutical substances. The
cause is a possible influence of a difference between
excipients in case of drug products. As for methods
for determination of impurities, the method should
meet the compendial procedure not only for sample
preparation and chromatographic conditions but also
for a certain chromatographic column which is given
in the transferred procedure?. Allowable adjustments
in the US
Pharmacopeia (USP), European Pharmacopeia (EP) and
State Pharmacopeia XIV [4-6] should be treated with
caution. It has appeared that some of the corrections

of chromatographic conditions given

are not applicable for methods for determination of
impurities. The problem and methods for its solution are
detailed in [7].

Method 1
methods for impurity quantification (hereinafter -

is used is most cases for transfer of

the method for determination of impurities) as it is
the simplest and intuitively clear. Method 3 is less
used. Methods 2 and 4 are used rarely as they are
time and resource consuming. When any method is
used for transfer of procedures, the compliance of the
chromatographic system requirements is first checked.
Only then if a positive result is obtained, works are
performed on comparative testing of samples or partial,
or full method validation.

Partial validation
(verification of validation characteristics)
in transfer of methods

Full validation of a method in the accepting labo-
ratory may be required only in the extreme case. As a
rule, partial method validation is sufficient, i.e. verifi-
cation of certain validation characteristics. We recom-
mend to verify specificity, precision, limit of quantifica-
tion LOQ.

* Verification of method specificity. Verifying me-
thod specificity, the accepting laboratory only
checks if the requirements of chromatographic
suitability are met, and tests separation of identi-
fied impurities. However, it is not always enough

2Columns for compendial monographs of the European
Pharmacopeia can be found in Knowledge Database: https://
extranet. edgm.eu/publications/recherches_sw.shtml, and
for US Pharmacopeia in the database: http://www.usp.org/
resources/ chromatographic-columns.



for identification of risks related to insufficient
separation ability of the transferred method. We
recommend that results of stress tests in validation
documents of transferring laboratory should be
carefully reviewed, First of all, stress degradation
of a drug substance should not be too low - not
less than the standardized sum of impurities
and not too large (due to ongoing secondary
processes not typical for storage conditions of a
drug; the recommendations on the upper limit
of degradation are given in [8, 9]. The presented
chromatograms and tables of peak calculation
should explicitly confirm a sufficient (acceptable)
separation of impurity peaks between each
other and other peaks. To confirm acceptability
of separation of a partially overlapping impurity
peak, the peak-to-valley requirement can be used
p/v = 1.5 [10] or condition: or condition: a relative
standard deviation of RSD of the area of a partially
overlapping impurity peak should not exceed
20 % (the greatest acceptable RSD value in LOQ
calculation [11, p. 24]). If results of stress tests are
absent or doubtful, then it may be necessary to
perform stress tests in verification of method
specificity [8, 12]. However, it is the last variant. As
an alternative, the analysis of samples of several
batches of a drug product at the end of shelf life
can be used. On chromatograms of test solutions
of samples, impurity peaks should be rather well-
separated between each other and peaks of a
drug substance, system peaks and placebo peaks;
the
correspond to the standardized

results of impurity determination should
limits in the
specification. To increase reliability of conclusions
in specification of method specificity, spectral
purity of a drug substance peak can be controlled
on chromatograms of test solutions.

Verification of method precision. When precision
of methods for impurity determination is verified,
repeatability (similarity) are usually reviewed. The
typical acceptability criterion for repeatability is the
requirement: a relative standard deviation of results
of impurity determination RSD < 5.0 %. Intermediate
(intralaboratory) precision is sometimes verified. The
requirements to intralaboratory precision of methods
are reviewed in [13, 14].

Regulatory Issues
PezynamopHele sonpocel

e Verification of LOQ value is performed to check
necessary sensitivity of impurity determination. LOQ
value for identified impurities which contents is de-
termined with impurity standard is usually verified.
The necessary sensitivity of the method for unidenti-
fied and identified impurities determined in relation
to standard of the main substance is controlled on
the first stage of the method transfer - when che-
cking the system suitability. The requirement per-
formance is checked: signal/noise ration for baseline
for the peak of the main (drug) substance S/N = 10
when a solution is chromatographed to check the
system suitability. It is usually sufficient. Meanwhile,
it is preferable to verify correction coefficient F for
identified impurities which are determined in rela-
tion to main substance standard. The methods for a
correct determination of correction coefficient are
detailed in [15].

The same acceptability criteria are usually used in
partial method validation as in validation documen-
tation of the transferring party. Sometimes, the ac-
cepting party may insist on other acceptability crite-
ria. For example, on more reliable determination of
LOQ of signal/noise ratio of the baseline S/N =10 ra-
ther than on calibration plot. It is justified that it is
the accepting party that will be responsible for prod-
uct analysis results. Typical acceptability criteria for va-
lidation of analytical procedures are given in some re-
views and books; the following are recommended [14,
16, 171.

Remark. Transfer of methods in RF and abroad
differs in practice. In RF, most often, the accepting party
is a mediator in transfer of methods when suitability of
the method to be transferred is evaluated for product
quality control. Abroad, vice versa, a transferring
laboratory is usually a mediator. It checks the readiness
of the accepting laboratory to reproduce the method
correctly and get results within the acceptability
criteria developed by the transferring laboratory.
Each of the approaches has its own advantages and
disadvantages.

Comparative testing of samples
in method transfer

As mentioned above, the method for method transfer
of is most widely used. Nevertheless, the literature analysis
of transfer of analytical methods has shown that there are
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only few publications which provide the requirements to
the acceptable difference between the analysis results
on the method for impurity determination [14, 18-22].
They are systemized in the table. It shown that uniform
requirements to acceptable difference between results
of the transferring and accepting laboratories are not
still legalized. Due to that, the acceptability criteria given
in table 1 should be reviewed as guides in transfer of
methods for determination of impurities. Two types
of acceptance criteria are used in transfer of methods.
The first - empirical acceptance criteria, the second -
statistical acceptance criteria. It is typical for methods for
determination of impurities that statistical acceptance
criteria are used not alone but in combination with
empirical acceptance criteria; the reason will be reviewed
below.

In comparative testing of samples, the results of
determination of all standardized values for impurities
in the specification are compared. Usually, the contents
of the largest unidentified impurity, the contents of
separately standardized (identified) impurities and sum of
impurities are compared.

Table 1. Acceptance criteria for comparative testing
of samples for transfer methods for determination
of impurities

Ne Empirical acceptance criteria

The difference between the average results of determining the
content of impurities (above LOQ) between the receiving and
transmitting laboratories for each sample should not exceed:
+50 % (relative) for impurities <0.1 %; *40 % (relative) for
impurities >0.1% and <0.5%; 20 % (relative) for impurities
>0.5%[18, p.301]

For impurities <0.15 %, the deviation from the data of the
transmitting unit (TU) should be within 0.04 % (absolute value).
For impurities >0.15 %, the deviation from the TU data should
be within 30 % (relative value). For the sum of impurities <2.0 %,
the deviations from the TU data should be within 0.3 % (absolute
value). For the sum of impurities >2.0 %, the deviations from the
TU data should be within 0.5 % (absolute value). An example from
[19, Appendix 6]

Statistical + empirical acceptance criteria *

International Society for Pharmaceutical Engineering (ISPE)
recommendations

For moderately high levels of impurities, <use> two one-sided
t-tests; the difference between sites <should be> <10% at a
95 % confidence level. For low levels of impurities, but above the
desregard limit, the difference between the average values of the
transmitting and receiving unuts should be within +25 % relative
or £0.05 % absolute [20]

Ne Empirical acceptance criteria

For high levels of impurities: two one-sided t-tests; difference
between unites <10 % at 95 % confidence level. For low levels
4 | of impurities, the difference between the average values of the
transmitting and receiving units should be within +25 % (relative)
[18, p. 300]

World Health Organization (WHO)

For moderately high levels of impurities, <use> two one-sided
t-tests; the difference <should be> <10 % for a 95 % confidence
5 | level. For low levels of impurities, the values of the receiving unit
should be within +25 % of the values of the transmitting unit, or
the average value of the receiving unit should be within £0.05 %
of the average value of the transmitting unit [14, 21, 22]

Note. * The relative difference between the transmitting and
receiving laboratories is usually calculated relative to the transmitting
laboratory.

e Empirical acceptance criteria are based on practical
knowledge obtained in transfer of methods for
determination of impurities. They are given as an
acceptable difference between analysis results of
the transferring and transferring parties in relative
and/or absolute %. The advantage of empirical
acceptance criteria is their suitability in low impurity
levels. Meanwhile, a great subjectivity is a significant
drawback of empirical acceptance criteria. It is
confirmed with a greater difference of the criteria in
the table.

The question whether impurities below disregard
limit should be considered in method transfer is
challenging for comparative testing of samples in
method transfer. The question hereto is obtained in
practice. The author is aware of the case when a mean
result of determination of the unidentified impurity
in the transferring party was 0.05 %, and the one of
the accepting party was 0.03 %. From the practical
point of view, such difference of results is negligible,
acceptable. However, it was =40 % in relation to the
transferring party. Based on the case, the corrected
acceptability criterion was agreed when impurity levels
are less than 0.1 %: 50 % instead of relative 25 %. It
should be noted that when impurities less than 0.05 %
are disregarded, the difference would be relative
100 %. Therefore, all impurities should be considered
when methods for determination of impurities are
transferred (usually, these are impurities >0.01 %)



regardless of the presence of disregard threshold in the

method. It decreases the risk of negative transfer result

in the event of nearly negligible difference in results of
impurity determination.

e Statistical acceptance criteria are based on the
evaluation of statistical equivalence of results
obtained in various laboratories. Various approaches
can be used for that. However, TOST (Two One-Sided
Test) with two one-sided t-tests is most applicable
for transfer of methods [14, 22-28].

TOST differs significantly from conventional Stu-
dent’s t-test (Two-sample t-test). As it appears, why not
using the latter as it is intended for evaluation of statis-
tical insignificance of differences between mean values
at assigned probability. However, it has appeared in
practice that classical Student’s t-test is not applicable
for transfer of methods. It may often lead to a false
negative conclusion on non-equivalence of analysis
results in transfer of methods [23, 27, 28]. Generally,
test TOST evaluates not a statistical significance
of difference between mean values at assigned
probability, but difference or relative difference of
mean values with a confidence interval fallen to
acceptable range [14, 24, 28]. l.e. a certain practical
insignificance of difference between mean values
(equivalence) may occur despite statistical significance
of the difference.

Table 1 provides the acceptance criterion when TOST
is used for methods for determination of impurities from
the guidances of the World non-commercial voluntary
organization of technical specialists (ISPE) and World
Health Organization (WHO):
®  Formoderately high levels of impurities, two one-sided

t-tests are <used>; the difference between areas

should be <10 % at 95% confidence probability [20,

21].

To understand the nature of the criterion and
necessary calculation, we provide typical equations
which are used for equivalence test TOST in transfer of
methods [24]:

G :100[{éj-e“w“>'é) —1}, {)
X2
X3
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o 1. n 1 1
6=, =67 +63) | I += | 3)
2n Xy X

where C and C,- lower and upper limits (in %) of confidence

interval of test TOST: X, and X, — mean values of analysis
results; t , , — a value of one-sided Student’s t-test for

probability o =0,05
P=1-a=095,i.e.95%); n - number of analysis results

error (confidence probability

in each of the Ilaboratories in method transfer;

6, and G, - standard deviations of mean values of analy-
sis results, indexes 1 and 2 refer to laboratories 1 and 2,
respectively. A threshold value of acceptable difference
between areas (in this case, 10 %) is specified as L, . While
transfer of methods is considered acceptable (results of
analyses are equivalent), if values C, and C are in the
range -L, to +L, (-10% to +10 % for the abovemen-
tioned acceptance criterion):

-L,<Cand C,<+L,. )

0 =

-10 < C, and C, < +10. (5)

Equations (1)-(3) show that the lower and upper limits
of confidence interval of test TOST - C, and C, depend of
the number of analyses n, mean analysis results x,
and x, and standard deviations of mean values of analysis
results &, and G, . Let’s review influence of the factors.

First of all, it should be noted that typical (minimal)
number of analyses performed by each chemist in test
TOST is n=6 [27, 28]. Meanwhile, more analyses may be
required for more reliable conclusions [24, 27]. Our model
calculations have shown that while 6 and constant
values n, X, X, are decreased, the difference between C
and C, is decreased. In a threshold case at 60 (i e
insignificance of random error), an exponential multiplier
in equations (1) and (2) becomes equal 1. It leads to
simplification of condition (4) for a positive result of the
method transfer:

Ly <C, =Cy :100{[;—1}1} <+l (6)
2

Let’s deduct C, and C, from (6), then divide all parts
of the inequality to 100 and transfer 1 to the left and right
parts of the inequality; as a result, we will get critical ratio
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of mean values of analysis results x./x, in the accepting and
transferring laboratories:

—L+1sé£L+1, 7)
X3

where L — a threshold value "of allowable difference bet-
ween areas" (laboratories) expressed in unit shares (in our
case L = 10(%)/100 = 0,1).

In transfer of methods, the contribution of random
errors to results of analyses is always significant.
Therefore, it is necessary for a positive result of method
transfer with TOST that the ratio of mean analysis results
x,/x, was not only within interval L+1 in accordance
with (7) - in our case, from 0.9 to 1.1 but was rather
far from the margins of the interval. For example,
0,95 < x,/x,<1,05.

Important particularities of test TOST for method
transfer are reviewed in [27, 28]. In particular, it is
recommended to evaluate preliminarily expected TOST
results based on data obtained by (two chemists) while
testing intralaboratory precision in the transferring
laboratory in method validation [28]. When TOST is used
for evaluation of result equivalence in laboratories, a
justified value of maximum acceptable difference
between mean (accur Ay

max, 95%

eptance limit) [28] may be

used instead of a priori acceptable difference in 10 %.
For the purpose, special equations were offered. Other
statistical approaches for evaluation of equivalence of
analysis results as well as for methods for impurity de-
termination were reviewed [14]. However, they all, ex-
cept for TOST, were not widely used in transfer of ana-
lytical procedures.

Key aspects to be considered
in transfer of methods
for impurity determination

e Chromatographic column. In practice, the transferring
party usually provides a chromatographic column
to the accepting party. However, when a method
is developed, a chromatographic column can

be modified, and its selectivity can be changed.

Therefore it is better for the accepting party to

perform analyses on a new (previously not used)

chromatographic column stated in the method to be

transferred.

e (Contents of impurities in samples to be transferred.
The experience of method transfer has shown that
the risk of a negative result can be significantly
reduced with the
largest unidentified impurity up to the value which

increase of contents of the

significantly exceeds the impurity disregard limit
but is not more than its standardized limit. For
that, drug samples can be artificially aged. For
example, heating them in a thermostat or climatic
chamber (suppositories and soft dosage forms are
the exception). If necessary, identified impurities
can be added; if sample homogeneity by impurity
contents was preserved. It can be easily done in
the event of liquid dosage forms. It should be also
stated that some companies may use OOS samples

(Out-of-specification) in method transfer, i. e. those

in which impurity contents exceeds limits stated in

the specification.

We emphasize that the situation is incorrect when
the contents of standardized impurities in samples
provided for method transfer is less that the disregard
limit of impurities, and such impurities are neglected.
It also refers to drug samples analyzed in the test of
method precision being part of its validation. The
article author has found such situations for several
times in expertise of validation documentation and
method transfer protocols. It is an important moment
both for the accepting and transferring parties to pay
attention.
® Profiles of impurities on chromatograms of test

solutions of samples in the accepting and transferring
ISPE that
impurity profiles should be compared in transfer

laboratories. Guidance recommends
of methods for impurity determination [20]. It is
important not only for reliability of method transfer
from one laboratory to another one. The comparison
of impurity profiles can be used for the search of
causes of a negative result of method transfer. For
that purpose, if necessary, results of stress tests and
drug stability studies are used, a column is cleaned,
etc. It is important to establish and eliminate a cause
of "excessive" or "missing" peaks and get similar
impurity profiles in the transferring and accepting
laboratories.

e Difference in sensitivity of detectors and increased noise
of the baseline at the accepting party. The factors may
strongly influence mainly the result of checking of



chromatographic system sensitivity at the accepting
laboratory [29]. The attention should be paid on
a type of a detector specified in the method. For
example, if "UV-detector" is stated in the method, it
is better not to use a diode array detector (DAD) as
it may have insufficient sensitivity. It is preferable for
the transferring laboratory that the method provides
signal/noise ratio S/N of the baseline at least 15-20 in
solution chromatography to check system sensitivity.
It minimizes the risk of insufficient system sensitivity
in the accepting laboratory. Due to that, it is for
accepting system to provide adequate noise of the
baseline.

Sample shipment and storage conditions. Special at-
tention should be paid on shipment conditions, as
well as correct storage of samples to be transferred.
The author knows the case when contents of impu-
rities significantly increased when the drug samp-
le was shipped for about 2 hours in winter time
within a heated car. It was confirmed by the repea-
ted analysis of the returned sample in transferring
laboratory.

Quality of water, diluents, reagents, reference
samples, salts. The factor may be crucial especially
for gradient methods for determination of
impurities. Attention is paid that term "water" in
compendial monographs with chromatographic
methods means specially purified water for
chromatography. The use of water with quality
grade "purified water" and "distilled water", as
well as diluents not intended for chromatography
lead to recording of peaks of impurities not
typical for a tested sample. Quality of diluents,
reference samples and reagents should meet
the requirements specified in the method to be
transferred. It also refers to salts. An error may
be caused by the use of anhydrous salts instead
of hydrates or vice versa hydrates instead of
anhydrous salts. The use of paired reagents alkyl
sulfates instead of alkyl sulfonates, etc. may be
crucial.

Influence of a long-term degasification of mobile phase
while filtered or ultrasonified. The factor may negative-
ly affect transfer results if mobile phase contains a
small amount of a volatile component, for example,
acetonitrile. In such cases, from our experience, we

recommend that mobile phase should be degasified
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with degasifiers built in to a chromatograph. Alterna-
tively, due to a partial evaporation of a diluent, reten-
tion time of chromatographic peaks and loss of me-
thod specificity may change.

The use of automatic mixing of eluents in a chroma-
tograph instead of a manual preparation of a mobile
phase and visa versa. The fact may lead to the dif-
ference of a ratio between organic component of a
mobile phase and water for several percent [30]. It
may lead to a significant change of retention time
of chromatographic peaks. Therefore the method
specified in the method to be transferred should be
used in method transfer.

Environmental temperature. It is known that tem-
perature of a chromatographic column, as well as
temperature of thermolabile samples influences
results of impurity determination [30, 31]. At the
same time, not always attention is paid on tempe-
rature of a room where chromatographs are loca-
ted. It should be several grades lower than ther-
mostat and column temperature if column cooling
is not provided in a thermostat.

Significant difference in dwell volume in gradient
elution. The factor may lead to various retention
times of chromatographic peaks, form change
and even overlapping of some peaks [32]. Due
to that, dwell volume should be determined in
gradient elution [18, p. 86], and if necessary, time
in gradient program should be recalculated by the
certain equation. If dwell volume value is given in
the method to be transferred, then time points t
(min) given in gradient program are recalculated by
equation:

where D - dwell volume, ml; D, - dwell volume given

in the method to be transferred, ml; F - rate of mobile

phase, ml/min [5].

°

Heating of a solution while being ultrasonified. The
factor may serve as a cause of a significant diver-
gence between results of impurity determination in
the transferring and accepting laboratories. There-
fore when solutions of test and reference samples
are ultrasonified, water should be cooled in ultra-
sonic bath. For that, it is better to use a circulation
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thermostat with assigned temperature of cooling
water.

e Sorption of substances to be determined on a filter,
glass and other surfaces. To minimize a risk of a
negative effect of the factor in the accepting
laboratory, only such filters and glassware specified
in the method to be transferred should be used.
As
and chromatograph nodes from PEEK material

for biological molecules, capillary tubes
(polyether ether ketone) can be required. Issues
related to sorption of drug substances on glass and
plastic are reviewed in [33-35].

In practice, a negative influence of other factors
may occur in practice in method transfer. You may
search, if necessary, in recommendations from [18,
29-31, 36-38], as well as, in the internet by a key word
Troubleshooting.

* In method transfer, determinations of impurities for
a drug with several dosages analyzed with the same
method, the least dosage is used. Such approach
is often used in companies. However it may be
related to a risk for the accepting party. Due to
that, you should be sure that additional peaks
should be absent on chromatograms of placebo
solution in higher dosages compared to the least

dosage.

What is more preferable in method transfer:
comparative testing of samples
or method validation?

There is no a definite answer to the question.
From a theoretical point of view, a partial and full
method validation has a certain advantage. As results
of a comparative testing of samples may depend on
properties of samples to be transferred and impurities
contained (as stated above) but on the method itself.
The use of generally adopted acceptance criteria is an
additional advantage of method validation. Moreover,
in validation of a method to be transferred, values of
correction coefficients (F) for identified impurities
are checked and sometimes specified. The author
knows the case when a value of relative sensitivity
coefficient RRF =1/F was erroneously used in the
numerator of the calculation equation instead of a
correction coefficient F in the method transferred
from a foreign company.

On the other hand, a comparative testing of samp-
les has an important advantage. It is a simpler tes-
ting of a method to be transferred and gives oppor-
tunity "to check understandability of method narra-
tive for a common executor", as well as, to determine
"narrow" aspects of a method (they should be consi-
dered in routine analyses). A result of comparative tes-
ting may be important not only for the accepting par-
ty but also for the transferring party. If necessary, the
transferring party has opportunity to clarify a me-
thod. Due to that, as well due to simplicity and clarity,
a comparative testing of samples is significantly more
widespread than validation of a method to be trans-
ferred.

CONCLUSION

The data and recommendations given above are
important for the increase of reliability of transfer of
methods for impurity determination. They may be
used for justification of selection of method transfer
for procedures, acceptability criteria and evaluation of
transfer results.
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