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ABSTRACT

The Society of Toxicologic Pathology (STP) has developed the following recommendations for the use of pathology images in compliance with
the Code of Federal Regulations (CFR), Volume 21, Part 58 (Good Laboratory Practices [GLP]) and Part 11 (Electronic Records/Signatures). These
recommendations include: (1) based on current technologies and practices, pathology images (printed, electronic, or digital) used for data generation
(e.g., to make a diagnosis or for morphometric analysis) are raw data that must be authenticated and archived; (2) authentication of an image may be
done either by initialing and dating a print of the image or by specifically annotating the electronic image file in compliance with Part 11 regulations;
(3) images used for raw data are subject to GLP procedures and controls in order to ensure data integrity including written Standard Operating
Procedures, testing/validation of equipment, training of personnel, etc.; (4) validation and/or performance qualification of imaging systems used to
support GLP studies must be documented and any exceptions to full validation/qualification must be described in the GLP Compliance Statement
for the study; (5) images that are not used for data generation are illustrative images, are not raw data, and generally do not have to be archived; 6)
illustrative images should not be used to re-evaluate or supersede the pathologist’s diagnosis.

1. INTRODUCTION

The use of film and digital imaging technologies is an in-
creasingly important component of the practice of toxicologic
pathology in nonclinical studies. The Society of Toxicologic
Pathology convened a subcommittee to evaluate the role and
use of pathology images in data generation in nonclinical
studies and to develop recommendations that ensure their
use is compliant with the Code of Federal Regulations (CFR),
Volume 21, Part 58 (Good Laboratory Practices [GLP]) and
Part 11 (Electronic Records/Signatures). This position paper
addresses five main topics:

1. The appropriate rules for acquiring pathology images to

be employed in data generation (which become “raw
data” at the time they are used to make diagnoses or

measurements).
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. The procedural controls that must be in place to protect
the integrity of raw data.

. How images are authenticated (annotated that the image
was used for data generation) and archived.

. Determination of the fate of illustrative pathology images
not used for data generation, which are not raw data and
generally do not have to be archived.

. The role and limitations of images during the pathologic
evaluation and peer review.

2. PATHOLOGY IMAGES USED FOR DATA GENERATION
ARE RAW DATA

The GLP regulations, 21 CFR Part 58, Section 58.3 (k),
state that raw data:

“may include photographs, microfilm or microfiche copies, com-
puter printouts, magnetic media, including dictated observations
and recorded data from automated instruments.”

Pathology images may be acquired from gross le-
sions, slide-based specimens (e.g., tissue sections for
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histopathological evaluation, dispersed cells for cytology ex-
amination, etc.) or from other materials used to support the
pathology evaluation (e.g., images generated using a variety
of noninvasive imaging technologies, or derived from molec-
ular biology gels, electrophysiology evaluations, etc.). Based
on current technology and practices, pathology images be-
come raw data when used for data generation regardless of
whether the image was captured and/or stored on film, or
electronically or digitally on magnetic or optical media.

Pathology images are used for data generation in two ways:
(1) the image is used by the pathologist as the basis of a diag-
nosis (e.g., electron micrographs), and (2) the image is used to
measure the size and/or number of a particular structure (e.g.,
morphometric analysis). Any pathology image (whether from
film or electronic media) that is used for data generation must
be authenticated (annotated as raw data) and archived.

As with other data in a nonclinical study, procedures and
controls need to be in place to protect the integrity of the
image raw data. These procedures and controls are described
next.

3. PROTECTING THE INTEGRITY OF THE RAW DATA
Written Standard Operating Procedures (SOPs)

Unless specifically described in the study protocol, written
SOPs must describe methods of image data capture and la-
beling, personnel training, equipment testing and calibration,
and image archiving procedures. In instances where images
are needed for the interpretation of the study, the Quality As-
surance Unit may audit the processes during data generation.

Image Labeling

Image labeling is the process of ensuring that the image
raw data is properly identified. Image labeling is easy when
the appropriate label can be placed within the field of view so
that the label is captured as part of the image. However, this
usually is not possible for photographs taken of cytologic,
histopathologic or electron microscopic specimens. There-
fore, procedures must be in place to ensure that the appro-
priate label information (e.g., study number, animal number,
sex, dose group or level, specimen identification, magnifica-
tion, special stains, and date) can be linked back to the raw
data images.

For film images, this documentation requires accurate pho-
tography log records. Once an image has been printed, the
label information should be transcribed onto the image prints.
For electronic images, the label information is entered into
an electronic file (e.g., metadata) that is linked to the image
file. Thus, the image capture SOPs should detail the method
by which the appropriate image label information will be
recorded at the time of image capture and how this will be
transcribed onto the image raw data prints or linked to the
image raw data files.

Computer System Calibration and Validation

Most imaging computer systems are not designed specif-
ically for GLP-compliant pathology applications. Conse-
quently, full GLP-compliant computer system validation of
complex imaging technologies may not be possible in a
timely manner. Computerized imaging systems should be
validated to the extent possible to ensure Part 11-compliance.
When full validation is not feasible, the systems should be
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tested and/or calibrated to demonstrate that they are appro-
priate for the intended use. This validation testing must be
documented.

When a computerized imaging technology that cannot be
fully validated is used for data generation, then the gaps in
validation should be described as an exception in the GLP
Compliance Statement for the study. Computer systems that
lack full audit trail capability may not be able to reliably
archive the electronic image files: prints may be the easiest
and most reliable method for archiving these images. Lack of
full validation should not preclude the use of these important
new technologies.

Electronically Generated Images from New Technologies

A variety of new imaging technologies can be im-
portant tools to detect, document, and/or investigate test
article-related findings. These technologies create images
using highly sophisticated imaging devices that may mea-
sure differences in absorption, generation, or transmission
of electromagnetic radiation or other energy by a speci-
men. Examples of such technologies include magnetic res-
onance imaging (MRI), computerized tomography (CT),
dual-energy x-ray absorptiometry (DEXA), positron emis-
sion tomography (PET), and ultrasound imaging. These
images may be integral to a morphological diagnosis or
contribute to a diverse array of data, such as measurements of
neural structures in the brain on an MRI scan, measurements
of blood flow rates from PET scans, or bone density measure-
ments from DEXA scans. Repeatability of images generated
by these technologies, which are often from dynamic living
systems, is rarely possible. If these electronic images are used
for data generation, then they are image raw data that must
be authenticated and archived.

Images may be archived either as authenticated image
prints or as an authenticated Part 11-compliant electronic
record. Archiving electronic data files for retrieval at a fu-
ture date is a significant issue, as the computer systems used
to create, analyze and review this data are rapidly evolving,
and systems rapidly become obsolete. Over time it will be-
come increasingly difficult to maintain these older computer
systems and keep personnel qualified to operate them.

This issue was recognized in the February 2003 draft Part
11 guidelines that permit electronic records to be archived
to microfiche. Therefore, at some future date, image records
originally archived as electronic files may subsequently be
converted to prints, which are then annotated and archived.
However, if the data generation was based on an image that
cannot readily be printed out, one has no option other than
to maintain a Part 11-compliant electronic record for the du-
ration required by the GLP (e.g., up to 5 years after study
submission).

The use of these technologies can generate a very large
amount of electronic data and very large image data files. For
example during an MRI scan a large file composed of thou-
sands of different potential views or slices of a specimen can
be generated. In such a case, only the images used for data
generation must be authenticated and archived. Images that
were not evaluated, did not contribute to data generation, and
had no impact on the interpretation or integrity of the study
(i.e., images that are not raw data) do not need to be anno-
tated and archived. However, when using Part 11-compliant
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system for electronic records, it may sometimes be easier to
archive the entire electronic file of all the images rather than
selectively archive only the images used for data generation.

Morphometric Analysis of Images

Data generation using morphometric analysis can be per-
formed on a variety of gross, histopathologic/cytologic, or
ultrastructural images. Morphometric analysis can be done in
a variety of ways, ranging from entirely manual to fully au-
tomated procedures. Morphometric analysis of microscopic
findings may be performed using the actual slide-based speci-
men (a real-time image of that tissue or cell preparation) or on
a captured image of the specimen. Some analysis programs
can manipulate the image (e.g., alter contrast and/or allow
for use of size or shape criteria, and/or add pseudo-color as
part of their analysis).

Part 11-compliant morphometric analysis systems are able
to automatically track all of the manipulations made to an
image. Generally, once the image is captured it is stored as
an “unalterable archive” file. A Part-11 compliant analytical
computer program should track and record all of the manipu-
lations of the electronic image, and this record can be archived
as part of the electronic data associated with the image. If the
image analysis program cannot automatically track all of the
changes made to the image, then an image print of the final
manipulated image (e.g., contrast changes, colorizing nuclei,
etc.) actually used for data generation must be authenticated
and archived with the study.

It is important to note that for morphometric analysis of
printed or digital pathology images from slide-based speci-
mens, it is not enough to archive the slide-based specimen
because the data generation was actually based on the im-
age, not the slide. The cells or tissues on the glass slide are
retained as GLP-specified retained specimens (21 CFR Part
58, Section 58.190[a]); the slides are not raw data.

4. IMAGE AUTHENTICATION: FILM VERSUS
DIGITAL IMAGES

Image authentication is a procedure by which an image
(electronic or print) is specifically annotated to indicate that it
was used for data generation, by whom and when (initials and
date), at the time of data generation, to certify that the image
is authentic for purposes of archiving it as raw data. Image
authentication may be either manual (permanent ink on an
image print) or electronic annotation to an image record. The
authenticated image will be used to verify the accuracy of all
future copies of the image. Due to the diversity of images that
can be used as raw data, the process of image authentication
is illustrated below using a variety of scenarios.

If diagnosis or analysis was performed using a printed im-
age, the most authentic image to archive is the actual pho-
tograph used for the analysis so that at any future date, this
image can be used to reconstruct the data generation process.
This photograph would be authenticated by annotating that
is was used for data generation, signing (initialing) and dat-
ing at the time of data generation. When film photography is
used, the print used for data generation is more appropriate
for authentication than the film negative since the print was
used for data generation and is the most readable form to
the human eye (film negative being the negative image). In
general, the film negative is usually archived along with the
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photographic print because the film negative facilitates mak-
ing copies of the print. The film negative may contain images
that were not used for data generation that do not have to
be archived. However, it is often easier and more convenient
to archive the whole film negative, with some superfluous
images, rather than to specifically excise them out.

In contrast to film images, there are two options for au-
thentication of a digital or electronic image: (1) an image
can be printed and manually authenticated or (2) the elec-
tronic record of the image can be authenticated in a Part
11-compliant system.

The use of authenticated image prints is equally valid in
digital/electronic photography and film photography. At the
time of data collection, the image is printed and then authen-
ticated as described above for printed images. This proce-
dure must be followed when an electronic image file is not
Part 11 compliant (e.g., the image software does not have
full annotation and audit trail capabilities). In this case, the
electronic image may be archived with the annotated print
to facilitate making future copies of the image (analogous
to archiving the film negative, with the electronic image
serving as the “negative”), but the print would be the raw
data. Any future printouts of the electronic image file would
then be compared to the authenticated print to verify their
accuracy.

When an electronic record is used as the image raw data a
specific annotation is included in the electronic record file to
indicate that the image was used for data generation, by whom
and when. Importantly, the electronic record must comply
with Part 11 regulations to ensure the accuracy and integrity
of the archived image electronic records. Extensive docu-
mentation of the testing and procedural controls for all com-
ponents of the image capture and image data handling sys-
tems is necessary for full GLP- and Part 11-compliance. This
documentation would include written test scripts to evaluate
and verify that various computer program functionalities are
working properly and full audit trail for every change made
to the data.

In addition, there should be limited access to these data
files as part of computer security. Obviously, the procedural
controls would be widely different if one were using a camera
that recorded directly into a network computer system versus
a camera that recorded to a CD versus a camera that recorded
to aremovable memory card. Electronic image files stored on
memory cards can easily be read and manipulated by a wide
variety of commercial software. Thus, if the camera recorded
the image onto a memory card, specific procedures and chain
of custody documentation must be in place to ensure that
the images in the camera or memory card are not altered or
manipulated prior to the electronic record being placed into
a fully Part 11-compliant computer system.

Virtual Slides

A virtual slide is made using a computer system that scans
the entire slide-based specimen slide at high magnification
and stores all image data in a large electronic file system. Us-
ing this technology and a monitor, the pathologist can move
to various areas of the image and examine them at a variety
of magnifications. These systems create an electronic copy
of a pathology specimen (the cells or tissue section on the
glass slide), but a virtual slide cannot be readily printed out.



Vol. 35, No. 3, 2007

Consequently, based on current practices and technologies,
when a virtual side is used for data generation, the electronic
record must be authenticated at the time of data generation,
and then archived in compliance with Part 11 regulations
for electronic records. However, there is great potential for
new capabilities in the rapidly evolving electronic imaging
arena. Advances in software, hardware and automation, could
make it possible to reliably recreate an exact image from
durable slide based specimens at any future date desired.
Thus, archiving of these virtual slides would not be necessary
because exact images could be reliably be recreated from the
original durable specimens. However, until electronic image
systems of this caliber are developed and validated, all virtual
slides used for data generation (including those from durable
specimens) need to be authenticated and archived.

5. ILLUSTRATIVE IMAGES ARE NOT RAW DATA

In contrast to pathology “raw data” images that are used
for data generation (e.g., the basis of a morphologic diag-
nosis or measurement), illustrative images are captured to
exemplify a particular gross or microscopic finding that has
already been observed. The purpose of illustrative images is
only to convey information about a particular diagnosis or
finding; they are not the basis for that diagnosis or finding.
Therefore, illustrative images are not raw data because they
were not used for data generation; no diagnoses, measure-
ments or interpretations were based on them. A decision to
capture illustrative images has no impact on the integrity or
interpretation of the study data because illustrative images
are not part of the raw data for a study. Illustrative images
may be captured and used for a variety of reasons. Several
examples are provided in the following discussion.

Hllustrative Images for Multi-Company Collaborative
Nomenclature Efforts

When multiple companies/academic institutions/regula-
tory agencies are involved in sharing illustrative images as
part of a nomenclature/diagnostic criteria harmonization ef-
fort, study-related information is intentionally omitted from
the image labeling. In addition, it is not possible to have stan-
dardized training of personnel or calibration/validation of the
various computer systems that will be used to view these il-
lustrative images. Often the discussion about these images is
not what the diagnosis is, but rather whether or not the im-
age adequately illustrates the diagnostic criteria of interest.
These illustrative images may be captured from past or on-
going studies. These illustrative images are not required to
be archived with the study.

Protocol-Required Illustrative Images

Protocols for some studies, such as injection site irritation
studies, medical device studies, or wound healing studies,
may specify that gross, microscopic, or ultrastructural pho-
tographs are taken from some or all animals. As with all
other protocol-driven activities, appropriate procedural con-
trols, equipment validation and/or calibration, labeling, and
personnel training requirements (as previously described for
raw data images) apply to these protocol-driven illustrative
images. However, these images are not raw data since they
were not used for data generation. These illustrative images
are documentation that the protocol-required photography
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was done, and archiving of some of these images is per-
formed as specified in the study protocol and/or applicable
SOP’s.

Hlustrative Images Included in the Final Report

The typical pathology report does not include images.
However illustrative pathology images may be included in
the pathology report as a tool to convey information or pro-
mote a better understanding of the findings observed in the
study to the reader of the report. Whenever illustrative pathol-
ogy images are included in the final report, they will be au-
tomatically archived with the study because the final report
of the study must be archived (GLP regulations, 21 CFR Part
58, Section 58.190). These illustrative images must be prop-
erly labeled to facilitate auditing of the final study report and
archiving of the images.

Hlustrative Images Submitted in a Regulatory Response

Following submission of a study report to regulatory agen-
cies, an agency may request more information or clarifica-
tion regarding pathology findings or specifically request some
pathology photographs (which usually concern a change ob-
served histopathologic/cytologic slides). Thus, illustrative
images may be included in regulatory responses. The illus-
trative images in a regulatory response are not required to
be archived, but they usually are archived for convenience,
as they may be useful in future responses to other regulatory
agencies. Since these images are illustrative (not raw data),
there is no need to amend the final study report to address the
capture and submission of these illustrative images because
no new data were generated.

6. ROLE AND LIMITATIONS OF IMAGES
IN THE PATHOLOGIC EVALUATION

Gross Pathologic Tissue Evaluation

In general for the gross pathologic tissue evaluation, the
raw data are the written or computer-entered descriptions of
the gross findings recorded at the time of the necropsy. How-
ever, images may be captured at necropsy to help illustrate the
written descriptions of the gross observations to the people
reviewing the pathology report. These gross pathology im-
ages were taken of findings that had been already observed;
they are not raw data because they are not the basis of the
findings.

Illustrative images may be taken to show a particular color
or pattern, lesion location, or lesion distribution. Sometimes
images may include extraneous artifacts. For example, there
may be a bright spot due to some reflected light, or a dark
spot due to some clotted blood, or extraneous tissue, or some
other debris on the part of the tissue surface within the image
frame. These are all artifacts; but their true nature may not
be readily discernible from the recorded image.

It is important to realize the inherent limitations of many
gross pathology images. Even the very best possible images
captured at necropsy can only provide fragmentary or in-
complete information. During the necropsy, the tissue may
be incised to follow and fully investigate a particular lesion.
The complexity of the lesion regarding size, color, consis-
tency, smell, and involvement of adjacent structures is best
captured as text descriptions at the time of necropsy. For ex-
ample, the size of a lesion in an image is dependent on the
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single focal plane of the image, not the all of the various
tissue levels aspects that were evaluated at necropsy. Thus,
the gross written description lesion size may appear smaller
than on the image; which can occur when a tubular structure
is cut obliquely, but the particular gross photos was taken to
illustrate the color variation in the lesion rather than lesion
size. Since this complexity cannot be captured by an image,
illustrative images cannot be readily used to supersede the
gross written descriptions.

As previously discussed, for some types of studies, the
protocol may require some images to be taken at the time
of necropsy. The necropsy record is annotated to indicate
that gross images were taken. It is common practice that at
necropsy a set of gross images are taken of the same spec-
imen at different focal planes or light exposures to ensure
that some good quality images are taken. After necropsy, the
illustrative images can be reviewed and the best images se-
lected to illustrate the gross pathology findings. The selected
images can then be archived as part of the documentation that
images were taken at necropsy. The nonselected illustrative
images can be discarded.

The selection of the best images is analogous to selecting
which tissue specimens will be collected at necropsy and pro-
cessed into specimens for microscopic evaluation, and which
tissues will be discarded at necropsy. Illustrative images can
be discarded because they are not raw data. However, when-
ever protocol-required illustrative images are captured, some
of these illustrative images must be archived as documenta-
tion of completion of that protocol-required study activity.

In contrast to illustrative images, gross pathology images
are raw data when they are used for data generation. For ex-
ample, images may be captured at necropsy for subsequent
morphometric analysis. The gross pathology images used for
the morphometric analysis are raw data and must be authenti-
cated at the time of data generation and archived and archived.

Histopathologic/Cytologic/Ultrastructural
Tissue Evaluation

The pathologist may perform a histopathologic/cytologic
evaluation of slide-based specimens using a light microscope,
and/or an ultrastructural evaluation using an electron micro-
scope. The use of an electron microscope to perform an ul-
trastructural evaluation of the tissues is a direct extension of
the histopathologic/cytologic evaluation to higher levels of
magnification and resolution beyond the capabilities of the
light microscope, so the data/images are handled similarly.

Most of the time the study pathologist make their diagnoses
while viewing tissues on the light or electron microscope, and
the signed and dated report from the study pathologist is the
raw data for this tissue evaluation. In addition, as previously
discussed, when captured images (either photomicrographs
or electron photomicrographs) are used by the study pathol-
ogist as the basis of their diagnoses and/or morphometric
analysis, then those images are also raw data and must be
authenticated and archived.

In contrast, illustrative images may also be captured for
a variety of reasons, and generally they do not have to be
archived. [llustrative images may be captured for use in multi-
company collaborative nomenclature efforts, as previously
discussed, or for use in pathology peer review, discussed in
the next section; and these illustrative images do not have to
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be archived. However, if illustrative images are included in
the pathology report, then these images are archived with the
report.

Also, illustrative images that are used as part of a regula-
tory response are also commonly archived for convenience to
facilitate rapid retrieval for potential use in future responses.
In addition, because electron microscopy (EM) specimens
are not as durable as slide-based specimens (EM tissue spec-
imens tend to desiccate, crack, and fall off the grid after about
1 year), it is acommon practice, even if the pathologist makes
the diagnoses while at the electron microscope, that some il-
lustrative images are captured. These illustrative images are
not raw data. However, commonly some of these images are
archived as part of the documentation that an ultrastructural
tissue evaluation was done on the study.

When reviewing microscopy images, an image may not
provide a sufficient basis to reach the same diagnosis as
was determined by the study pathologist who viewed the
slide-based specimens. Most histopathologic/cytologic im-
ages capture only a small part of the specimens examined by
the pathologist. In addition to the morphologic characteris-
tics of the individual tissues/cells on a slide, the pathologist
also considers the findings in other tissues from the animal,
other sources of data (e.g., other clinical pathology data) and
compares the changes observed in other treated animals and
control animals from the study. Subsequent evaluation of ad-
ditional slide-based specimens utilizing immunohistochem-
istry or special stains may also contribute to the final diagno-
sis. Therefore, even a review of the entire specimen on a slide
may not be sufficient to confirm the pathologist’s interpreta-
tion of microscopic findings, because a single slide does not
represent all of the information evaluated by the pathologist
in reaching their diagnosis.

Pathologists may create sets of illustrative images for a
variety or reasons including: a series of test article-related
findings for potential use in regulatory submissions; or as part
of a reference set for teaching purposes; or a set for a multi-
company nomenclature effort discussion; or a set of unusual
or particularly interesting lesions for informal pathology
peer review (discussed in the next section). Since these
illustrative images are not raw data, there is no requirement to
archive these images. However, selected properly labeled
illustrative images may be archived from a study for
convenience if the pathologist wants them to be readily
retrievable in the future.

Informal Pathology Peer Review

Informal pathology peer review or histopathol-
ogy/cytology consultation before the pathology report
is completed is a common practice in toxicologic pathology.
This review most often occurs through sharing glass slide(s).
However, this peer review could also be done using illustra-
tive images. For example, the study pathologist could e-mail
image to another pathologist(s) or use a tele-pathology
system to facilitate discussion among pathologists at distant
geographic locations. Also, a pathologist may send inten-
tionally unlabeled electronic images to discuss a finding with
colleagues at other companies working on a standardization
of nomenclature and diagnostic criteria committee.

It is important to note that these informal discussions and
any associated images are not pathology raw data. During an
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informal pathology peer review, the opinions of any consult-
ing pathologists are not binding on the study pathologist. The
preamble to the GLP Regulations, as amended on September
4, 1987, and published in the Federal Register (Volume 52,
No. 172, pages 33768-33782), states that:

“....pathologists interim notes, therefore, which are subject to fre-
quent changes as the pathologist refines the diagnosis, are not raw
data because they do not contribute to study reconstruction. Ac-
cordingly, only the signed and dated final report of the pathologist
comprises raw data respecting the histopathological evaluation of
tissue specimens.”

Thus, records of informal consultations and any associ-
ated illustrative pathology images are all part of the study
pathologist’s interim notes (not raw data). Therefore, none of
the notes or illustrative images needs to be archived.

Formal Pathology Peer Review

Similar to the informal pathology peer review, a formal
review is done before the pathology report is completed. The
associated records and illustrative images are all part of the
study pathologist’s interim notes; therefore, there is no need
for them to be archived. A formal pathology review is per-
formed on a study to provide assurance that the pathology di-
agnoses and data interpretation represent a consensus opinion
of more than one pathologist. Any discrepancies in the diag-
noses or data interpretation are resolved before the pathology
report is signed. At the end of the formal pathology peer re-
view, the reviewing pathologist prepares and signs a Peer
Review Statement that describes the study material reviewed
and confirms overall agreement with the interpretations and
conclusions of the study pathologist. The signed and dated
Peer Review Statement must be archived, and is commonly
included in the final study report.

Virtual slides may be used to facilitate formal pathol-
ogy peer review across distant geographic sites. If the study
pathologist reviewed glass slides, but the peer-review pathol-
ogist reviewed virtual slides, then any discrepancies found
during the peer review should be resolved using the glass
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slides. The virtual slides are considered to be the patholo-
gist’s interim notes that can be discarded. In contrast, based
on current technology and practices, if the study pathologist
reviewed the virtual slides as the basis of their morphologic
diagnoses, then the virtual slides used for data generation
must be authenticated and archived along with the glass
slides.

CONCLUSIONS

The Society of Toxicologic Pathology recommends that
images used for data generation (e.g., the basis of a diagno-
sis or morphometric analysis) are raw data, and in contrast,
that images not used for data generation are illustrative im-
ages that are not raw data. Based on current technologies and
practices, any image used for data generation, becomes raw
data at the time of data generation and at that time an image
print or the electronic image record must be authenticated by
specific annotation indicating when and who used that image
for data generation, and also that image raw data must be
archived.

When images are to be used for data generation, then pro-
cedures and controls similar to those for other data generation
practices (e.g., written SOPs, testing/validation of equipment
and training of personnel, etc.) must be in place to protect the
integrity of the image raw data. Any GLP exceptions should
be stated in the GLP Compliance Statement for the study. In
general, illustrative images do not have to be archived, ex-
cept when they are part of a final study report or when they
are needed as documentation of protocol-required imaging.
Finally, since illustrative images are not the basis of a diag-
nosis, they cannot be readily used to re-evaluate or supersede
the pathologist’s written diagnosis obtained from direct ex-
amination of the tissues at necropsy, slide-based specimens
or ultrastructural specimens.
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