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laboratory. There was some variation of CV75
among laboratories. This might have been caused
by differences of culture conditions between labo-
ratories, because the same lots of serum and the
same cell line were used at all laboratories. How-
ever, the CV75s at the individual laboratory were
very close to the common CV75s used in the sec-
ond trial. The coefficient of variation for each test
chemical was between 0.07 and 0.4, and the range
of CV value was good compared with that in an-
other inter-laboratory study on cytotoxicity assay
(Tani et al., 1999). The results of the third trial are
summarized in Table 4. Among the five test
chemicals, p-benzoquinone, glutaraldehyde and
lactic acid were correctly evaluated at all laborato-
ries. On the other hand, two laboratories missed
the sensitizing potential of ethylene diamine or
eugenol. These results are almost the same as those
in the second trial.

" Discussion
Several in vitro skin sensitization methods using
cell lines have been reported in response to current
trends in animal welfare and regulatory opinion
(Casati et al., 2005), but final validation and regu-
latory acceptance have not yet been achieved. We
have reported that h-CLAT using THP-1 cells was
useful for predicting skin sensitization in vitro
(Ashikaga et al., 2007; Sakaguchi et al., 2007).
However, more data were needed, especially about
the transferability’ of the protocol, and the in-
ter-laboratory reproducibility of the test, in order to
support formal validation activities (Hartung et al.,
2004). Therefore, we organized a multi-laboratory
study involving seven laboratories. As a first step,
. two well-known sensitizers (DNCB and Ni) and
one non-sensitizer (SLS) were evaluated. The pur-
pose of the first trial was to establish technology
transfer of the h-CLAT protocol. Because all labo-
ratories correctly evaluated the sensitization poten-
tials of these three chemicals, transferability of the
assay was judged to be basically good. However,
some differences in dose-response relationship
were observed. The reproducibility improved when
re-evaluation was conducted with freshly cultured
THP-1 cells. These results suggest that tight con-
trol of cell culture conditions is important, espe-
cially for good reproducibility of cell-based assay
in which protein expression is used as an indicator.
Based on these results, we refined the stan-
dard operating procedure (SOP). We introduced the
requirements that the viability of control cells
should be more than 90 %, and that the viability in
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the positive control should be more than 60%. Af-
ter the introduction of tighter control of cell culture
conditions, the reproducibility of the dose-response
relationship was improved. From the result of the
first trial, we concluded that the h-CLAT protocol
is easy to transfer, and to further confirm the re-
producibility with various kinds of chemicals, we
tested four sensitizers and one non-sensitizer in a
second trial. In the total of 35 tests (seven labora-
tories, five chemicals), there were two
false-negatives (ethylene diamine and eugenol).
Therefore, inter-laboratory reproducibility of the
assay was basically good. Ethylene diamine is
known to be very reactive with organic compounds
(Agius et al., 1991), and it evaporates at room
temperature. Further, eugenol showed poor water
solubility at the application doses, because oil
drops were observed in the cell culture medium. It
would be difficult for h-CLAT to evaluate the sen-
sitization potential of such chemicals, so the false
negative results may simply reflect the particular
characteristics of these two chemicals. It will be
necessary to clarify the extent of applicability of
h-CLAT, particularly in relation to the physico-
chemical properties of target molecules. Some dif-
ferences in CD86/CD54 expression pattern were
also observed among laboratories. This confirms
the importance of predicting sensitizing potential
not just with one marker, but with two or more
markers. Python et al. (2007) reported that a com-
bination of at least two markers was needed to es-
tablish a reliable evaluation of dendritic cell acti-
vation potential. We also should mention problems
of h-CLAT. Test chemicals are treated with THP-1
cells in cell culture medium. Therefore, if test
chemical disperse non-equally in cell culture me-
dium (e.g., sticky, water-proof particle, oil -spill,
etc.), h-CLAT may not evaluate these potential
correctly. In addition, THP-1 is thought to almost
not have metabolic enzymes such as P-450 (Prof.
Yoshida, Showa Univ., personal communication).
Therefore, h-CLAT might not be able to evaluate a
potential of chemical that can be changed by me-
tabolism. Study on the applicability domain of
h-CLAT remains to be done.

Finally, chemicals tested in the second trial
were re-evaluated with doses determined at each
individual laboratory as a third trial, to see whether
more appropriate application doses could be se-
lected, depending on the precise test conditions.
However, differences of the values of CV75 be-
tween laboratories were not large. Furthermore, the
results (positive/negative judgment) were almost
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the same as in the second trial with common ap-
plication doses. In conclusion, further study is
necessary, especially to clarify the limitations of
the assay. Finally, all laboratories correctly judged
the sensitization potential of six test chemicals
among eight chemicals. These results suggest that
the h-CLAT protocol is easy to transfer, and that
inter-laboratory reproducibility is basically good.
We consider that h-CLAT will be ready for formal
pre-validation study after further minor improve-
ments of the method.
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Abstract : Evaluation of the skin sensitization potential of ingredients is an
important part of the development of cosmetics and toiletries, and the mechanism
of skin sensitization is very interesting field of immunology. We focused activation
of antigen-presenting cells (APCs) in order to develop iz wvitro sensitization test. It
is known that the activation of APCs including Langerhans cells (LCs) and dendric
cells (DCs) is accompanied by the augmentation of CD86 expression, following
phosphorylation of p38 as upstream signals. In this study, we hypothesized that
redox imbalance might be one of the triggers of p38 MAPK signal in hapten-treat-
ed APCs. So, we confirmed that haptens induced redox imbalance in monocyte-
derived DCs and THP-1 cells, human monocytic cell line. For development of
short-term and easy assay, we focused cell surface thiols, which were thought to
reflect intracellular redox imbalance and evaluated. As a result, cell surface thiols
on THP-1 were changed by the treatment of haptens. These data indicated that
cell surface thiols might be a useful biomarker for an in vitro sensitization test.

Key words : dendritic cells, THP-1, in wvitro sensitization test, redox imbalance,
cell surface thiols, SH test
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Expression ratio

Accession no. Gene Name Symbol

DNCB pPD Ni
X06985 Heme oxygenase 1 HMOX1 2.2 12.9 68.9
BC041809 Gamma glutamylcysteine synthetase regulatory subunit GCLM 0.8 59 39.3
X51757 Heat shock 70kD protein 6 HSPA6 6.7 1.7 35.0
BC012423 Superoxide dismutase 2 SOD2 24 14 34.0
AY217548 V4un homolog JUN 54 1.7 19.2
NM_002032 Ferritin heavy polypeptide 1 FTH1 5.9 24 12.8
J03934 DT diaphorase NQO1 2.5 3.7 8.9
AK092744 Ferritin light polypeptide FTL 2.5 2.6 59
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Abstract

We conducted 2 validation studies for a modified version of the local lymph node assay (LLNA), which was
designated as the LLNA-DA. A total of 17 laboratories tested the validity of the assay by using 14 chemicals.
Here, in addition to the experimental protocol, we prepared the study protocols describing the study purpose,
the role of the participants, etc. Technology transfer was conducted by the developer of the assay. Prior to
the studies, preliminary tests using only a positive control chemical were conducted to determine whether
the experimental protocol prescribed for the assay was appropriate. A formatted data file was developed for
data management. Fortunately, the results of these studies revealed small interlaboratory variations, and we
believe that one of the factors that contributed to the successful results was the development of strategies
and tools for study management at the planning stage itself. However, issues related to the management of
validation studies have rarely been discussed. Strategies or tools developed for study management should be
easily accessible and should be shared with researchers intending to conduct validation studies in the future. -

Keywords: interlaboratory validation study, study management, protocol, technical transfer, data quality

Introduction

An interlaboratory validation study examines
the reliability and relevance of a particular test
method (Organization of Economic Co-operation
and Development (OECD), 2005). It differs from
a single laboratory study in that it involves many
persons having different backgrounds and levels of
experience. To minimize interlaboratory variations,
it is necessary -that all the participating researchers
from each laboratory understand how to operate the
test method and perform it accurately, according
to the procedure specified for the study rather than
the customary procedure used in their respective
laboratories. Therefore, appropriate management is

€ 2008, Japanese Society for Alternatives to Animal Experiments

one of the challenges encountered in the success of an
interlaboratory validation study.

The murine local lymph node assay (LLNA) has
developed as an alternative to the guinea pig test
for assessing skin sensitization. In this method,
lymphocyte proliferation in the draining auricular
lymph nodes is measured by the incorporation of
radioactive molecules (OECD, 2002). Recently,
several nonradioactive methods have been proposed.
Daicel Chemical Industries Ltd. has developed a
modified nonradioactive version of the LLNA that is
based on the ATP content (Yamashita, 2005). Since
this method was originated by Daicel Chemical
Industries Ltd. and is based on the ATP content,
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it is designated as the LLNA-DA. To evaluate the
LLNA-DA, 2 validation studies were conducted by
23 researchers from 22 organizations. The first study
examined the reliability and relevance of the method
using 12 chemicals in 10 experimental laboratories.
The second study examined the reliability of
the method using 5 chemicals in 7 experimental
laboratories.

Since these validation_studies were conducted on
a large scale, appropriate management was essential.
Therefore, strategies and tools were developed for
their management. Fortunately, the results of these
studies on the LLNA-DA successfully revealed small
interlaboratory variations and good relevance. We
believe that one of the factors that contributed to the
good results was the strategies and tools employed for
managing the study. However, issues related to the
management of validation studies have rarely been
reported.

In this article, we report the strategies and tools that
we developed for managing the LLNA-DA validation
studies. First, we describe the 2 protocols used. Next,
we discuss the seminar for technology transfer and
the preliminary tests that were conducted. Further, we
introduce the web folder that was developed for use,
and we subsequently describe the formatted data file.
Finally, we discuss the management of the validation
studies and present our conclusion.

Two types of protocols

In commonly used dictionaries, the word "protocol”
is defined as the plan for a medical treatment course
or for a scientific experiment or as a predefined
written procedure for designing and implementing
experiments. In the context of clinical studies,
its meaning is more specific. The word protocol
describes a method to be used in a clinical trial or a
medical research study. With regard to the purpose
of a protocol in clinical studies, Collins (2001) states
that "It describes in a clear and detailed manner how
the trial is performed so that all investigators know
the procedures. This is particularly important in
multicenter trials where it can be difficult to ensure
that all centers and investigators conduct the study
properly.” The difficulty encountered in multicenter
trials that he states here is identical to that encountered
in an interlaboratory validation study. Therefore, this

type of a protocol that describes the method to be

followed for performing various steps in a validation
study should be required. On the other hand, the
OECD guidance document 34 (OECD, 2005) defines
a protocol as "the detailed, unambiguous step-by-
step description of a test method that directs the
laboratory as to how to perform the test method." In
this case, the protocol pertains to the implementation
of a test method but not to a validation study for the
test method. Most biologists appear to be familiar

with this definition, and without doubt, this type of
protocol is also required in a validation study.

Therefore, 2 types of protocols were prepared for
the validation study of the LLNA-DA. We designated
the first document as the study protocol and the
second one, as the experimental protocol. Fig. 1
shows the table of contents of the study protocol used
for our study.

. Introduction

. Purpose of the study

. Role of the researchers

. Standard operating procedure for LLNA-DA
. Time schedule

. Participant organization

. Chemicals tested

. Chemical allocation

. Preparation of animals, equipment, and materials
10. Expenditure

11. Technology transfer and preliminary test
12. Data management

13. Data analysis

14. Meeting held to discuss the results

15. Announcement of the results

16. Inquiries

OCO~NOONHAWN=

Fig. 1. Table of contents of the protocol employed for the first
study on the LLNA-DA.

Seminar for technology transfer and preliminary
tests

Even if a well-documented experimental protocol
is prepared, toxicologists from different laboratories
may interpret the document differently. In order to
determine their understanding of the experimental
protocol and to explain the execution of the test
method, a 1-day seminar for technology transfer
was held by the LLNA-DA developer prior to each
study. It was required to be attended by at least 1
toxicologist from each experimental laboratory.

To confirm that the experimental protocol was
being adequately documented, a preliminary test
employing only a positive control chemical, namely,
hexylcinnamic aldehyde, was conducted prior to each
study.

Fig. 2 (a) and (b) shows the results of the
preliminary tests performed for each study. The plot
illustrates the stimulation index (SI) value, which
is the endpoint of interest in the LLNA-DA and
is defined as an increase in the ATP content in the

- chemical-treated group relative to the vehicle control

group, along with its 95% confidence intervals for
all the laboratories. Only one experimental dose
was used in the preliminary test for the first study;
however, in order to assess the dose-response
relationships, 2 different doses were used in the
preliminary test for the second study. Based on these
plots and the historical data obtained from Daicel

430 —554—



Sl
18
15
12
9
6{ 1;
; L2 1
0
f 2 3 4 5 6 7 8 9 10
Laboratory

Fig. 2. (a) SI value with 95% confidence intervals obtained for
the positive control chemical (25% hexylcinnamic aldehyde) in
the preliminary test performed during the first study.
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Fig. 2. (b) SI value with 95% confidence intervals obtained
for the positive control chemical (10% (L) and 25% (H)
hexylcinnamic aldehyde) in the preliminary test performed
during the second study.

Chemical Industries Ltd., we discussed whether
revisions were needed in the experimental protocol.

Use of a folder on a website

During a project, many documents related to a
validation study are repeatedly revised to ensure that
they reflect the opinions of each researcher. One of
problems is that often important documents are lost or
may fail to be updated. Therefore, all the researchers
involved in the study are required to be well versed
with the latest version of the documents.

To enable easy access to the latest version of the
necessary documents pertaining to the validation
studies, we used a commercial web tool, i.e., a folder
on the website. By using this tool, all researchers
could download the document via the internet onto
any personal computer at their respective workplaces
as and when required. Once a document was uploaded

onto the web folder, it could be downloaded at any
time. The web folder was set such that only the study

- manager was able to update the documents. When

the study manager decided to upload or update a
document, he accessed the web folder and uploaded
the latest version of the document and then deleted
the older version from the folder. Subsequently the
study manager would then inform all the researches
that the document had been updated. This rule was
strictly followed throughout the study.

Formatted data file

To directly collect the raw data obtained from the
experimental laboratories and to construct a database,
an MS-Excel formatted file was prepared for entering
the experimental data. One of the advantages of
MS-EXCEL is that it is widely available, and many
researchers can use it at their respective workplaces.
Another advantage is that it has several useful

‘functions. For example, it is possible to protect the

data from being entered into an unintentional cell on
the formatted file.

The empty formatted data file along with a
document describing how it was to be used was
distributed to the experimental laboratories prior to
commencement of the experiment. Following data
entry into the formatted data file, the file and the
record that was maintained for the values observed
during the experiment were collected from all the
experimental laboratories. A biostatistician examined
the values in both the file and the record. When
needed, the toxicologist who carried out the LLNA-
DA in the experimental laboratory was inquired
about it. After resolving this issue, the biostatistician
constructed a database on which all the data analysis
was carried out. The purpose of constructing such
a database is to ensure that the quality of the data is
maintained.

Discussion

The OECD guidance document 34 (OECD, 2002)
and the Interagency Coordinating Committee on
the Validation of Alternative Methods (ICCVAM)
guidelines for the nomination and submission of
new, revised, and alternative test methods (ICCVAM,
2003) are excellent documents that provide very
useful information for conducting validation studies.
However, both these documents focus on broad issues
and are written from a more general viewpoint. On
the other hand, here, we describe the management
strategies and tools for a validation study from a
more practical viewpoint, arising from discussions
regarding some validation studies that have been
conducted in Japan. In particular, some of the authors
who were involved in the interlaboratory validation
study for alternatives to the Draize eye irritation test,
organized by the Japanese Society of Alternatives to
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Animal Experiments (Ohno et al., 1998), participated.
This study was conducted on a large scale and
evaluated 16 cytotoxicity tests as alternative tests.
The total number of experimental laboratories
participating in the study was 16-24 per cytotoxicity
test. Large interlaboratory variations were obtained
for all the cytotoxicity tests, and it was very difficult
to interpret the data and evaluate the cytotoxicity
tests based on the study results because there were
many instances of violation of rules that had been
finalized prior to the study and misinterpretation of
the experimental protocols (Omori, 1998). To clarify
the purpose of the validation study, i.e., evaluating
the interlaboratory variations under the experimental
protocol, to transfer the experimental operations
for the tests correctly, and to try to ensure data
quality should have been considered from planning
stage of the study. The study demonstrated that an
interlaboratory validation study is a joint venture by
researchers having different backgrounds and levels
of experience. In other words, study management of
the validation studies became a challenging issue.

We admit that the strategies and tools described
here do not cover all the aspects of study management
and that the strategy and tools for other validation
studies should be developed by considering
individual cases and various viewpoints. However,
our strategies and tools proved to be efficient for at
least 2 validation studies,. and we believe that they
could serve as a reference for researchers conducting
validation studies for a test method in the future.

It is important to note that in addition to the
processes described in the experimental protocol
adopted for a test method, there are many factors
that can contribute to the occurrence of large
interlaboratory variations. In other words, it is
possible that variations could arise in an established
test method even if the experimental protocol is
well defined and the test is conducted under Good
Laboratory Practice conditions. To exclusively
evaluate the test method described in the experimental
protocol, attempts should be made to eliminate
additional factors that could cause interlaboratory
variations. Large interlaboratory variations would
lead to unclear results from the study and would delay
the development of a test method even in case of a
well-defined method.

In conclusion, management implies all the activities
that are necessary to achieve objectives continually
and efficiently. To obtain scientifically valid and
distinct results from a validation study, appropriate
study management from the planning stage is critical.
The knowledge base on the management of validation
studies should be expanded and shared.
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BREERICH LTSy F7A P27,
@ Ny FFX MDOEREFH
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b e e
®e
* e 060 L

T Finn Chamber
Scanpor tape

HELLELTHSBREERLTEGL, 4H, 3B, EgFrfh
WHHIET 3. b LREFEThS, EREBRESI L A8
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casem Part.2 BHEERZ UILF— O7UIF—HIBRIEEN
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