CHAPTER 8.2

How to Start—and Keep—a Laboratory Notebook:
Policy and Practical Guidelines

JENNIFER A. THOMSON, Professor, Department of Molecular and Cell Biology, University of Cape Town, South Africa

ABSTRACT

A laboratory notebook is an important tool that goes well
beyond research management and can have important
implications for issues ranging from intellectual property
management to the prevention of fraud. This chapter dis-
cusses the key elements of a laboratory notebook, types
of notebooks, what should be included in the notebook,
ownership issues, archiving, and security. The chapter
provides sample notebook pages that illustrate some of
the recommended practices.

1. WHAT IS A LABORATORY NOTEBOOK?
Although you may think you will remember what
you did and why you did a certain experiment in
a week’s time, YOU WILL NOT! And nor will
anyone else in your laboratory. Hence the need
for laboratory notebooks. In short, a laboratory
notebooks is:
* a daily record of every experiment you do,
think of doing, or plan to do
* a daily record of your thoughts about each
experiment and the results thereof
* the basis of every paper and thesis you
write
* the record used by patent offices and, in the
case of disputes, courts of law (in the event
you file patents on your findings)
* a record that would enable successive scien-
tists, working on the same project, to pick up
where you left off or reproduce your results

2. TYPES OF LABORATORY NOTEBOOKS
The following items explain a few important
things to know about lab notebooks and how
they may be used:
* Hardbound books with numbered pages
show that no pages have been deleted or
added.

* In companies or institutions aimed
mainly at producing patentable prod-
ucts, carbon copies of each page are of-
ten required. In addition, each page may
have to be signed and dated both by the
scientist and by an independent witness
within two weeks of work being done.
This scientist should be someone who is
likely to be traceable in some years time,
if needed, to confirm reading and coun-
ter signing. The witness should not be
likely to be named as a co-inventor in a
patent application. The counter-signato-
ry should sign and date each page of the
notebook to confirm that she or he has
read and understood the entry and is sat-
isfied that the entry has been accurately
and correctly written.

e It is advisable to keep different note-
books for different projects or different
aspects of the same project. Notebooks
should be clearly identified on the out-
side cover.
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3. WHAT GOES INTO A

LABORATORY NOTEBOOK?

On the front cover of the notebook should be a
description of what is contained in it (for exam-
ple, cloning of the X gene and characterization
of its product). The first and last dates of entry
should also be written on the front cover.

The following items explain a few important
things that need to be recorded inside the lab
notebook. Remember, everything must be writ-
ten in ink or other permanent medium.

* adetailed account of every planned and ex-
ecuted experiment with the amount of de-
tail that would enable a scientist “skilled in
the art” to determine what had been done,
why it had been done, and what the results
were

* dates accompanying every entry, account,
or record

* protocols, reagents, lot numbers in each
entry, and where appropriate, sketches, de-
scriptions, and so on

* explanations of the significance of each
experiment, as well as the observations, re-
sults and conclusions of the experiment

* details of each experiment (Remember,
what may seem trivial or obvious at the
time your experiment was conducted, may
later be of critical importance.)

* personal comments (It is a living docu-
ment, so stamp it with your own person-
ality. Comments such as “SUCCESS AT
LAST!! THIRD TIME LUCKY :)” are
highly appropriate. However, do not make
sweeping statements, such as, “7his proce-
dure is worthless” or “We infringe X's patent
with this procedure.” Statements like this
could affect the future patentability of your
research.

* photographs, computer generated data,
and so forth should all be stuck into your
notebook in such a way that they will not
come loose (see Figure 1). If the format of
these data is too large for your laboratory
notebook, sign and date such data and file
them in a loose-leaf ring file that can clearly
be identified. Record the location of these
documents in your notebook.

764 | HANDBOOK OF BEST PRACTICES

* cross-references (If you have already de-
scribed an experiment earlier, or if you have
used a standard protocol and have not devi-
ated from the previous descriptions of the
experiment for your current one, you may
reference the earlier information instead of
writing it out again. For example, if you are
starting a new experiment on page 48 and
are using the same protocol as already de-
scribed on page 22, write on page 48, “fol-
lowing the protocol as described on page 22 of
this laboratory notebook.”)

* using preprinted forms can save time, if
your experiments involve common, stan-
dard procedures (see Figure 2)

* information with regard to any data that
has been electronically captured (These data
should be accessible to any scientist “skilled
in the art.” Such electronic data should be

backed-up and archived weekly.)

Corrections must be made by drawing a sin-
gle line through the entry (see Figure 3). If you
leave more than four lines at the bottom of a page,
cross through the area to indicate that those lines
were unused (see Figure 4). Never use Whiteout.

Remember, laboratory notebooks and their
contents are confidential and of great value.
Store them in safe places and report any loss or
theft to your supervisor immediately. When you
leave your laboratory for any length of time, in-
form your supervisor of the whereabouts of your
laboratory notebooks. When you leave the insti-
tution permanently, ensure that your notebooks
are handed over to your supervisor.

4. WHO OWNS THE NOTEBOOK?

The person or organization who is paying the bills
owns your laboratory notebook. In most cases
this will be the company, university, or research
institute who employs you or your supervisor.

In the case of universities, you will probably
find that employees enter into a contract that
stipulates that all inventions developed while
employed are the property of the university.
Universities, and some companies, have agree-
ments that income generated from discoveries
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made by employees and/or students, will be divid-
ed between the institution and the discoverers.

5. HOW DO YOU KEEP COPIES OF

LABORATORY NOTEBOOKS?

Some laboratory notebooks come equipped with
carbon copies. These types are the best and safest.
If your notebook is not of this type, you should
make photocopies of the complete notebook. But
why do you need copies?

* Once you have completed a laboratory
notebook, your supervisor will probably
want to keep the original. You will there-
fore need copies to help you in completing
your research. You will often need to check
back on what you did a few months ago.

* You might leave your institution before
you have time to write up your research for
publication or patenting. You will need a
copy of your notebook to enable you to do
this. Your supervisor will also need a copy
to ensure correctness of data and interpre-
tation. (The latter is just one reason why
it is so important for you to comment on
your data in your lab notebook, making
suggestions, interpretations, and so forth.)

* Another scientist might have to take up
where you left off. Although your supervi-
sor will have your lab notebook, your suc-
cessor will also need to have a copy to help
her or him continue your work. It will be
essential that your results can be repeated.

6. HOW DO YOU ARCHIVE YOUR
LABORATORY NOTEBOOK?
Archiving means keeping your notebooks in a
system that allows easy access. Your supervisor or
institute will probably have an archival system in
operation for this purpose. Here are some recom-
mendations for archiving:
* The best option is a lockable bookcase, or
cupboard, or a locking file cabinet.

* Label your notebook along the spine with
your name, the project, and the start and
end dates for the notebook.

* Make sure your supervisor knows where
your notebooks are stored!

7. HOW DO YOU PROTECT YOUR

LAB NOTEBOOK?

It is essential to protect the security of your re-
cords. Here are some important practices to
follow:

* When you leave the lab each day always
leave your lab notebook where your su-
pervisor can find it, preferably in the same
place. It is not necessary to lock it away
every night, although it is a good habit to
form.

* Lock your lab when you are the last person
to leave. If you are not sure whether anyone
else will return to the lab, play safe and lock
it. People will soon learn to keep their keys
with them!

e If your supervisor allows you to keep past
notebooks, make sure she or he knows
where they are.

8. CONCLUSIONS

A laboratory notebook is an important tool that
goes well beyond research management, and
keeping good records has implications for issues
ranging from intellectual property management
to the prevention of fraud. Institutions should
have a comprehensive policy that should be rig-
orously implemented (see Box 1 for guidelines for
a notebook policy).m

JENNIFER A.THOMSON, Professor, Department of Molecular
and Cell Biology, University of Cape Town, Private Bag,

Rondebosch 7701, South Africa. jennifer.thomson@uct.ac.za
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Box 1: LABORATORY NOTEBOOK PolLicy

The following policy is a document originally prepared by SWIFFT at Cornell University in
the context of its collaboration with the centers of the Consultative Group on International
Agricultural Research (CGIAR). The policy itself is based on actual policies that are in effect in
several leading research centers and companies, but has been adapted to reflect the specific
needs of public sector research institutions.

BACKGROUND

Many public organizations are entering a new era and are considering protecting their own
inventions and engaging in research with other organizations, both public and private. These
new relationships, often based on collaborative research agreements, may require precise
documentation of certain activities and results. Laboratory and research practices will frequently
need to be carefully formalized and noted in ways that will allow future IP auditors to review
the authenticity of results and certify the dates of occurrences. Such practices are important for
potentially patenting possible discoveries made by these institutions or by their collaborators,
especially when seeking patent protection in the United States.

Recording procedures are generally spelled out with respect to standard laboratory notebook
practices. These procedures inform all staff about the process for daily establishing and
maintaining of laboratory records that could become primary evidence for the resolution of
disputes or litigation. In court, dates of invention, description of an invention, and research
techniques can be established through carefully kept laboratory notebooks.

In order to achieve the goal of maintaining court-ready documentation, a bound laboratory
notebook, in whatever format, must be:

« an honest representation of the research work done by the researcher

« regularly written (daily recording is normally recommended)

+ routinely witnessed (at least weekly) by another scientist

 duplicated when completed, if the researcher would like a working copy

« archived in a secure place and/or by a secure method.

The policies and procedures outlined below can be modified to suit almost any organization’s
needs and existing IP policies and to harmonize the lab notebook policy with other institutional
tools. It is essential, however, that any laboratory notebook policy be consistent with other
laboratory procedures, that all research staff be well trained in the execution of the policy, and
that the adopted policies be systematically enforced.

LABORATORY NOTEBOOK PoLicy

The purpose of this policy is to ensure that the institution is sufficiently protecting its inventions,
research, and products, so that discussions or allegations during disputes or litigation are based
on documented fact. This includes such things as the date of an invention or a description of
the invention or research, the dates or research techniques that were used, and the like. In order
to do this, the laboratory notebook, in whatever format, must be an honest representation of
the research work done by the institution, and must be acceptable to a court, the U.S. Patent
and Trademark Office, and other offices whose charge is regulating statutory protection of IP.
Therefore, certain standards apply to each type of notebook.

GUIDELINES

1. General

All ideas and data must be entered into the laboratory notebook. Entries must be complete
enough that another scientist would have little or no trouble understanding and repeating the
experiments.

K (CONTINUED ON NEXT PAGE)j
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Box 1(CONTINUED)

Each page must be signed, and dated each day, by the scientist running and recording the
experiment, and signed and dated by a witness, if not immediately, then at least within one week
of the scientist’s signature.

In deciding the exact procedures to follow, it is important to keep in mind that any type of
laboratory notebook must achieve two goals:

1. Reflect its own integrity

2. Corroborate information independent of the person doing the research

Thus, the condition of the laboratory notebook must reflect that it is a clear and accurate
representation of activities that have taken place in the lab and that none of the information
has been falsified: any changes made to the recorded information should be clear and obvious
and the new information should be able to be compared with the old; and the notebook should
be completely in tact, with no pages missing or illegible. A witness who has not been involved in
the experiment, by signing and dating the notebook, must attest (by virtue of signing) that the
information, experimentation, and/or ideas that occurred were recorded on the date indicated.

2. Types of laboratory notebooks
A. Hardbound notebook

« Laboratory notebooks are checked out from the designated librarian in the department or
office specified and returned to the designated technician immediately upon being filled,
to be microfilmed.

» When signing out a new laboratory
notebook, the researcher will notice FIGURE 5: AN INDEX AT THE BACK MAKES

that the laboratory notebook is YouR NOTEBOOK MORE USEABLE
numbered, is permanently bound,

has index pages (Figure 5) and that INDEX TO BOOK ONE
all pages are prenumbered.

Degerde | epoT . e Ad BpsE

« The researcher should enter a new

experiment in the index each time a \o09q 30 AW \aad- & 30
new experiment is started. o - b Jdne @030 camlh
Y L—widy 1944 SR
« Use each page in order. Leave no Wl A—onad A daa Gie Tl e

blank pages between experiments.

+ Record enough information so that a
scientist “skilled in the art” could pick up your laboratory notebook and easily determine
what had been done, why it had been done, and what the results were. Entries should
include procedures, reagents, lot numbers, where appropriate, sketches, descriptions, and
so on.The purpose and significance of the experiment as well as observations, results, and
conclusions should be made clear. Remember, what may seem trivial or obvious at the time
experiments are conducted, may later be of critical importance.

« If procedures have already been described in an earlier experiment or have used a
standard protocol, and the researcher has not deviated from the previous descriptions of
the experiment for the current one, the researcher may reference the earlier information
instead of writing it out again. For example, if the researcher was starting a new experiment
on page 42, and was using the same protocol as already described on page 25, he or she

(CONTINUED ON NEXT PAGE) j
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Box 1(CONTINUED)

could write on page 42, “Following the protocol as described on page 25 of this laboratory
notebook.”

All data should be entered, in ink, directly into the laboratory notebook.

Corrections should be made by drawing a single line through the entry. Erasers or whiteout
should never be used. The researcher should initial each lineout, and if possible, add next
to each lineout a note of explanation, such as, “wrong data.” The researcher should never
tear pages out of the laboratory notebook. Pages may be copied for the researcher’s own
use, but never removed.

At the end of each day the researcher should put a line or a cross through any unused
space on that day’s page(s) in the laboratory notebook. If a blank line is left between
paragraphs, there is no need to lineout the one line, but if a number of lines have been
left at the bottom of the page, they should be marked through. This could prove it was
impossible to enter additional information in the laboratory notebook, in those empty
spaces, at a later date.

If additional information, such as a machine-generated table or graph, an original photo, or
autorad, is part of the experiment and is small enough to be attached in the notebook, the
information should be attached using a permanent adhesive or nonremovable tape. The
researcher should sign his or her name over the border of the attachment, crossing over
onto the laboratory notebook page. Signing in this way would clearly show, if at any time
in the future the attachment had been removed.

If the additional data is too large for the laboratory notebook (for example, a computer
printout that is a few pages long), such additional data can be signed and dated;
countersigned and dated by the witness; and given an appropriate ID number. The
researcher should note on such additional data which laboratory notebook and which page
number the additional data is referenced. Then, in the laboratory notebook the researcher
should reference the additional data’s ID number and note the secure-storage location
where the additional data is being held. Preferably, a drawer with a set of files that are
always used to store oversized information should be used. A summary of the data can be
placed in the laboratory notebook. The same sort of procedure should be followed with any
samples that are to be kept.

Each original page of the laboratory notebook must be signed and dated by the researcher
and by a witness. A witness should be someone who has read each entry, who is competent
to understand what he or she has read, but who is not a co-inventor. Each research group
should designate a person who is responsible for assigning permanent witnessing partners.
However, if the assigned witness is not available when needed, another person who fulfills
the appropriate criteria may be used.

If any changes are made after pages are signed or witnessed, the changes must be initialed
and dated by both the researcher and a witness. Care should be taken to use the current
date when signing or witnessing a laboratory notebook.

Ideas should be recorded in the laboratory notebook, as these may be important in
determining a date of invention.

It is important to return completed laboratory notebooks to the designated person as soon
as possible to ensure a duplicate copy of the laboratory notebook is captured on microfilm

(CONTINUED ON NEXT PAGE)
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Box 1(CONTINUED)

or other permanent media. This process will be expedited so that the notebook can be
returned quickly to the researcher. A laboratory notebook can be retrieved at any time
during the microfilming process, if needed. Upon completion of the microfilm process, the
laboratory notebook will be returned to the researcher, for use as reference in the laboratory,
or put into permanent storage at the researcher’s request. One microfilmed copy will be
kept in the library for access at any time. One other copy of the microfilm copy will be put
into secured storage in the designated location.

B. Hardbound notebooks containing electronically captured data

At laboratories where a large amount of data are generated and stored in the computer, a
written laboratory notebook, with all of the guidelines referred to above, is still required. In
this setting, however, much of the data referred to in the laboratory notebooks may exist
in electronic files. The laboratory notebooks should contain a summary of the information
in those files and also give the name of the file (and format) in which the data are stored.

The electronic data should be backed up and archived weekly. A new and separate file
should be provided as a place to store data. Details of these files and the back-up procedure
should be described to all researchers and managers in a memo. These backed-up files
should never be opened except for litigation or U.S. Patent Office matters.

C. Hardbound notebooks generated by computers

The same guidelines apply to hardbound notebooks generated by computers as for
hand-written laboratory notebooks. The difference is that rather than purchasing a
laboratory notebook and writing in it, research activity is documented electronically. The
documentation is printed out on a regular basis and then bound to form a laboratory
notebook. The printed material should be clearly labeled with the information that will
appear on the front of the bound book and sent to the appropriate person or department
for binding. Once bound, the laboratory notebook will be assigned a number, recorded, and
returned to the researcher or archived, upon request.

Each experiment is to be described and each page should be numbered and signed,
countersigned, and dated. Each week these experiments are to be saved in the special data
file as described in a memo. Also, as with hardbound notebooks, data such as small graphs,
photos of gels, and so on, which can be attached to the laboratory notebook page should
be attached using the same methods as described above.

Eventhoughit maybeaconvenient way of recording experiments,electronicdocumentation
is not the recommended way, for a variety of reasons. If a number of experiments from
different days are printed on one page, for example, and the page is only signed and dated
after the last entry, it may be difficult or impossible to pinpoint dates of specific activity,
especially an exact date of invention.

/
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