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How to maintain an effectice research program
by T. Chard,

Department of Reproductive Physiology, St Bartholomew‘s Hospital Medical College,

London EC1A 7BE, UK.

Laboratory animal science is traditionally a

service oriented activity With little or no re-
sponsibility for research on its own account.

However, with the creation of large facilities

directed by highly qualified professional staff

the opportunity arises for primary research

originated by the directors of these facilties.
It seems important, therefore, that directors

have an understanding of how to maintain

an effective research program.

It is easy to believe that there is something
unique and different about the management

of a research group, and that principles

which apply to other ’business’ activities

(public or private sector) cannot be used in

this context, On closer inspection, however,

it becomes apparent that research activities

have much more in common with other

business activities than is usually supposed.

There are endless books and course On how

to run a successful business. Here it will be

shown that the criteria of good business
management can, with only a small amount

of adjustment and re-definition, be applied

to a research group. Furthermore, the appli-

cation of such criteria are likely to increase
the effectiveness and productivity of re-
search.

The main activities within any business are

summarised in table 1. All of these activities
can be equated with those found in a re-

search program. The buying process is very

similar, except that in research ’buying’ in—
cludes the rather specific feature of obtain-

Table 1. The essential activation of a business,
and also a research program.
 

1. Buying: acquisition of materials and resources.
2. Making: changing the state of materials and

resources (i.e. adding value).
3‘ Selling: disposal of enhanced resources.
 

ing funds to support the other activities.

Changing the state of materials and resour—
ces into a more valuable product (the re-
search paper) is a simple and equivalent

concept, as is the disposal of the enhanced

resources (publication of the paper and

other promotion of the scientific findings).

Objectives ofa business/research program

The very core of any human activity is to
decide the objectives of that activity. In busi-
ness it is ususally fairly simple to define pri-
mary objectives; they are to produce and sell

object or service*). But what is the objective

or product of a research program? A number

of suggestions may be made (table 2). One of

the problems of characterising research as a
’business’ is the nebulous form of most of

these objectives. It is proposed here that dis-

cussion is greatly simplified if the main pro-
duct of research is defined as the scientific
paper, and that the objective of a research

program is defined as the publication of
scientific papers*).

Table 2. Possible objectives of a research pro-
gram. It is proposed here that, for the purpose of
effective management, the publication of papers
should be regarded as the prime objective of a

research group.
 

. To make discoveries.

. To benefit humanity.

. To benefit the researcher.

. To publish papers.J
k
U
J
N
h
—
t

 

*) Secondary objectives may include such Iaudable
aims as service to the community and equal op-
portunities; these are rarely, however, the reason
why the business is established in the first place.

*) It does not affect the current argument that the
paper may be for universal distribution in a jour-
nal, or for limited distribution Within a single
organisation such as a Company.
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Selecting a research project

Business is not primarily about innovation

or invention, the claims of public relations
departments to the contrary. The business
school does not teach its students to sit in

front of a piece of blank paper and place

upon it original thoughts. Typically, ge-
nuinely good new ideas Will be the product
of a single individual. This individual may
have adopted one or both of two appro-

aches: either to Choose a specific problem

and work on it; or to select a rather more

general area and then wait for ideas to
arrive. The second of these approaches

would be anathema to the hardline business
manager, but is probably the commonest

route by which genuinely new ideas are
initiated.
In reality, and whether one is dealing with

the industrial or the academic sector, the

research manager will spend only a small
amount of his time on truly creative
thought. Much more time and effort will be
devoted to examining a number of already
existing concepts and determining which one

merits the expenditure of further time and

resources. Here, there is more guidance from

the business world, because the process can

be very similar indeed to the selection of, for
example, different manufacturing or mar-

keting topics. The features of a potential
new product which managers would ex—

amine are listed in table 3, which also shows

that these features can be used to characte-
rise a research program. The position of the

Table 3. Characteristics of a product which should
be examined by a research manager.
 

1. Position — Is the topic in our field?
2. Features — What is good about our

research?
3. Quality — Is our experimental work good?
4. lmage — What is our track record in the

topic?
5. Packaging — Are papers well and clearly

prepared?
6. Guarantees — Will there be further work on

this topic?
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product determines whether it is in a feasible

or appropriate area: a biochemistry group

would be unwise to take up basic electro-

nics. Features and quality of research deter-

mines whether one should undertake the

new work. Does the group usually do well

with this type of work? Does the group al—

ready have an image in the general field? If

so, it will be much easier to get ideas ac—

cepted. Poor work from a famous depart-

ment may be published when similar or

even slightly better work from another group

may never see the light of day. Are the

group’s papers (or internal research reports)

generally well commended for their presen—

tation? Will there be a strong follow-on to

the work or is it likely that, as with much
pure academic research, the project will last

no longer than a PhD student? The wise re-
search manager would take note of all of

the features shown in table 3 when con—

sidering a new project. Looking back at pro-

jects which have not done well, it is often
easy to see in retrospect how they have not
met one or more ofthese criteria.

Leadership

As in all human activities, leadership is es—
sential in research. Indeed, the perfect leader

would be almost guaranteed to direct the

most highly successful research group, given

only a small measure of inspiration and

luck.

Teaching the characteristics of effective

leadership is an almost universal topic at
any business school. Some of these charac-
teristics are listed in table 4. It is assumed
that the leader has a high level of compe—
tence and knowledge in the relevant topic,

but this is not universal. In medical re-
search, for example, it is not uncommon to

find a scientific team directed by a clinician
with little or no knowledge of the basic
technology.

All the characteristics listed in table 4 are
highly relevant to the management of a re-
search group. It is obvious that any leader in
business or research must firmly believe in



Table 4. The characteristics of effective leader-
ship.
 

. Provide a positive sense ofpurpose.

. Create a role model.

. Define clear responsibilities.
Be sensitive to the needs ofindividuals.
Recognise what motivates an individual.

. Anticipate problems.

. Adapt to change.

. Think clearly but do not exclude intuition.

. Act decisively but not impulsively.

. Determine boundaries in which a team can
freely work.
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the objectives of the group. In some ways

this is easier to achieve in an academic en-
vironment where many individuals can ex-

pect to be genuinely ’inspired’ as opposed

to the more synthetic motivation of many

business personnel. However, academic lea-

ders can often develop a somewhat idiosyn-
cratic personality and appearance which

might be unacceptable in a business context
and which can be far from ideal as a role

model. The very real success of numerous

academic leaders who could be criticised on

these lines demonstrates that the role model

characteristic is not preemptive.
Effective interaction between the leader and

other members of a research team is, by

contrast, virtually essential for success. Un—

less clear guidelines are set down, virtually

nothing will happen. In a research environ-

ment one may encounter the rare genius

who will shine through any eventuality but

this cannot be relied upon. Equally, direc-
tion must take note of the strengths and

weaknesses of the individual member of the

team. The most notable error in this respect

is to set the high-flyer a pedestrian task, or

Vice-Versa. While it is true that all indivi-

duals will eventually reach their appropriate

level, much time and effort can be wasted

along the way.

The effective leader should always try to

anticipate problems, but must avoid taking
this to an extreme or communicating a nega-

tive attitude to his assistants. A proper

awareness of what might go wrong should

Scand, J. Lab. Anim. Sci. No. 3 i 1990 . Vol. 17

not become a recipe for inertia. By its very

nature science demands a rigidly critical

approach. Consequently, it can be very

attractive to criticise but do nothing. Adap-

tation to change is another important facet

of this problem. A leader must be able to
initiate, but must also know when to stop or

change direction. Probably the most impor-
tant single failure of a leader in a mature
research group is failure to adapt to chan-

ging Circumstances: to remain committed to
an outdated technology or a biological or

clinical problem which has been solved by

other means. This is particularly dangerous

in a academic setting where the leader may

have achieved political power and tenure

which makes him correspondingly difficult
to dislodge. In a commercial setting there
are usually powerful countervailing forces

from other parts of the business.

Recommendations to think clearly and act
decisively can easily be regarded as plati-

tudes. Nevertheless, they are truisms of

which the leader would be wise to regularly
remind himself. As an aphorism, the state-

ment ’never confuse activity with action’ has
much to commend it. It is always worth
reviewing the content of what is apparently

a long and tiring day and determine whether

it was truly productive. Was the committee
meeting necessary? Could the selection of a

junior staff member have been safely dele-

gated?
An important aspect of leadership is the

actual number of people who can be led by

a single individual. It is generally agreed that

the maximum number of people who can be

directly supervised by one manager is 10.
For a business or research group which is

below this number, a one level hierarchy is

possible (leader and the rest of the team).

Above this number some sort of functional

subdivision becomes essential, with leaders

of each function reporting to the overall

leader. An appropriate hierarchy is often

easier to achieve in a business setting where

structured approaches to management are

the rule rather than the exception. In an aca-
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demic setting the rule is often broken; for
example, with a professor taking on direct
responsibility for several PhD students in
addition to many other management func-
tions. It is a wise precaution for the leader of

a large group to draw and regularly update a
management chart, nothing particularly the

number of people with whom he has a direct

interaction, without the possibility of an

intervening manager. None of this is to sug-

gest that the leader should become remote.
He should maintain the closest possible
contact with all members of staff, an inter-

action which can sometimes be more pro-

ductive if direct supervision is not involved.
The benefits of short, frequent and informal

contracts between the leader and the team

has been enshrined in the term ’management

by walking around’.

Managing people in a research team
A good case can be made (indeed, it is
almost a platitude) that people are the single

most important ingredient in any business

activity. At its extreme, this View would

state that if the people are right, almost

nothing else matters. A good businessman

(or researcher) will succeed even if he is

dealing with a poor product, inadequate re-

sources and an inefficient management. This

view may be somewhat over-stated, but few

would disagree that people management

must come first amongst a number of activi-

ties which are essential to the success of any

organisation.

The functions of the team manager in re—

spect of people are listed in table 5. The first

of these functions is selection. This is, of
course, a very large topic. Probably the

major difference between the selection pro-
cess for business and research personnel is
that, for the former, the manager is more

Table 5. The essential features of people manage-
ment.
 

1. Selection.
2. Motivation.
3. Delegation.
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likely to be assisted by experts. In the acade-
mic field there is typically a fairly informal

approach, eschewing elaborate psychological
and other testing procedures. It is, however,
essential for all managers to have some sort

of simple checklist against which they can

judge what may be quite large numbers of
superficially very similar people. This au-
thor favours a simple l—lO score under the

three headings of academic qualifications,

experience, and ’social’ factors. The latter
would include, for example, the question of

whether the candidate might have to travel
long distances to work.
Once selected, the remaining ’people’ func-

tions are motivation and delegation. As-
suming that the right person has been

chosen, it is Vital that they be given total

information about the objectives of the

team, and that they agree with and can be—
come dedicated to these objectives. Given

good selection and motivation, the wise
manager will allow staff considerable free-

dom in how the objectives are achieved, sub-

ject only to a monitoring process which is

documented as part of these objectives. Lack

of ability to delegate is a common fault
amongst research managers who may have a

charismatic ability to motivate, but then be
unable to resist the temptation to supervise
every minor detail of on-going work.

Managing and developing the individual
research worker
A key responsibility for the research group

leader is to manage the individuals within
the team. A basic rule is that each individual

should not merely be a contributor to the
team as a whole but should, while he is part
of the team, go through a process of personal
development which will eventually enhance

his own achievements and rewards.

The key activities in the management of in-
dividuals are set out in table 6. This again

illustrates the common ground between bu-

siness and research: the first four would

apply just as well to a junior salesman or a

junior accountant. The last item —- obtaining
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Table 6. Managing and developing the individual
researcher.
 

. Set agreed, written targets.

. Hold regular meetings.
. Set writing tasks.
. Set learning tasks.
. Aim for a higher degree.M

A
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a higher degree — is a unique objective of
research, but can perhaps be considered as

the equivalent of grooming for promotion.
Stimulating the personal ambitions of any
member of a team is a highly effective me-
thod of getting the best work from that
person.

Motivation by money is also a factor.
though the importance of money is often

exaggerated. Given a certain minimum level

of pay, factors such as work-satisfaction and

position within a hierarchy are probably of
greater significance. An increase in pay can

provide a short—term stimulus to an indivi-

dual but the effect rarely lasts more than
three months.

Obtaining resourcesfor business or research

It would be easy to imagine that obtaining
resources for a research program, Whether
public or private sector, differs fundament-

ally from obtaining resources for a business
function. This might possibly apply to the
single small business where there is a very
direct and immediate relationship between

income (sales) and all other activities. How-
ever, for a larger and more mature business

there is no radical difference between the
budgeting process of the research depart-

ment and that of the marketing department.
Both will put forward a profile of what they
would like to spend over the ensuing year or
years. Both will present arguments as to why

these monies should be spent and will en-
deavour to show senior managers that their
particular activities are of more basic im-

portance to the future of the company than

those of any other group. All budgeting pro-
cesses are in effect ’competitions’, whether

this is between different business functions,
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or between different research projects in a

company or a public institution. It is im-

portant to recognise the competitive nature

of the process, because it emphasises that a

research plan and budget has to be marketed
in exactly the same way as any other pro-
duct. It is rare indeed to find a research pro—

ject so urgently needed by the client that no

effort is required to ensure support.

A significant part of the life of a research

manager will be spent in seeking resources

for his projects. In the academic sector, the

success of a manager is often judged by the

size and quality of the grants which he
brings to his institution. The total of the
funds so acquired ranks pari passu with the

other major benchmark of academic success

— the bibliography and citation index. In an

industrial laboratory the ability to acquire
and spend money is less highly esteemed,

and the quality of the product is preeminent.
Obtaining resources for individual projects

is not the only function of the research ma-

nager. He must also be responsible for en-

suring that there is an adequate infrastruc-

ture for the current and future needs of his

group. The infrastructure includes long-term

staff, equipment and space. Of these three, it

is difficult to overemphasise the importance
of space which so often may be the ultimate
key to long-term success. It is a remarkable
but nevertheless true observation that re-

search activities tend to expand into the

space available for them. If one department
is started with 200 m2 of space, and another
with 400 m2, then within five years the se—

cond group will almost always have a larger

total research activity.
Having agreed that space is important, how

can the manager seek to acquire it? The

short and somewhat pessimistic answer is

that it is very rare for the individual mana—

ger to create new space. Making new space

(i.e. building) is usually a high level cor-

porate decision which may be only distantly

related to any of the individual functions

which that space will house. For most re—

search managers space is a finite resource;



its distribution is determined by history and
politics, where history is yesterday’s politics.

The only significant piece of advice which

can be given to a manager is to negotiate for

as much space as possible when he joins the

company or institution, and thereafter to

grasp any and every opportunity to acquire

more space.

Marketing a research program

Many would believe that sales and mar-

keting are uniquely business functions, and

that these concepts have no application

within the field of research. In reality no-

thing could be further from the truth. It is

vital that the research manager should un-

derstand that his main product — the re~

search paper — needs vigorous promotion if

it is to be ofany value at all.

Table 7. Promotion of a research project,
 

Communication — the paper
Advertising and
promotion — citations and reprints

Selling — lectures and meetings
 

Promotion of any product involves the three

steps shown in table 7. In the case of re-

search the original communication is the

paper. One of the most important decisions

that the manager must make is on the pla-

cing of the paper and the criteria which

should be considered are set out in table 8.

All of the decisions shown in table 8 can

have a major impact on the effectiveness of

the paper. The choice of specialty is super-

ficially simple, but often less so on closer
inspection. For example, if a paper contains
the clinical findings of a new laboratory

technique, should it be in a laboratory jour-
nal or a clinical journal? The clinical paper

Table 8. Placing a research paper.
 

Customer location — what specialty?
Distribution pattern — what is the circulation

of the journal?
Sales territories — US, UK, Europe,

(Japan)
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might be more attractive because of its
closeness to the end user. However, some of

the most widely quoted papers in the bio-

medical literature are the original descrip-
tions of a technique. Similarly, it is easy for

the topic to fall between two clinical areas
e.g. obstetrics and neonatal medicine. The

choice is then usually determined by the

specialty of the originating unit.

Another potentially difficult decision is the
pattern of distribution. The natural ten-

dency of all research workers is to seek the

Widest distribution possible, and in this

respect the large weekly journals such as
The Lancet and Nature are undoubtedly

preeminent. However, such journals have a

very high rejection rate, often on the
grounds of general interest to their readers

rather than the quality of the paper itself.
Since such a rejection may follow weeks or

months after the submission of the paper,

severe delays can result. This author has

seen situations in which the undoubted first
description of a phenomenon has not been

the first publication, merely because the

original workers were over-ambitious (or

unfortunate) in their placement of the ma-

nuscript. The good research manager must

try to understand this balance, and some—
times can take advantage of the fact that a
’poor’ initial placement can often be cor-

rected by subsequent steps in the promotion

process (table 7).

Determining where a paper will be publis-

hed is relatively straightforward, with some

caveats. The obvious target is the national
literature of the group’s own country. This is

an easy decision for the inhabitants of the
US, and of the UK and certain other Euro-

pean countries. It is a much less easy deci-
sion for the manager in countries which do
not have a mature scientific publishing in-

dustry: under these circumstances, great
efforts may need to be made to ensure publi-

cation in a ’foreign’ journal with a high re-

putation and circulation. However, local

and less read journals have one compensa-

tion which is that they may provide a ’soft

111



option’ for material which does not meet the

highest standards of topically or scientific

quality. This can be of great importance to

those groups (very numerous in the public

sector) whose productivity is judged by the
quantity as well the merits of their papers.
The formal publication of the paper is the

most important single step in promoting a

research product but far from concludes the

process (table 7). The next step is to ensure

that the paper is read and quoted, and the

key tool in this process is the reprint. In this

context, the ’reprint’ is the publisher’s off-
print of the paper, or the author’s own

photocopies. The former can be expensive

but are often a worthwhile investment. The
distribution of reprints can take a number of

forms. The least important is the response to

the standard ’reprint request”, often gene-

rated by a secretary or librarian after reading

an index of current literature (Current Con-

tents etc). The most important form is des-

patch of a copy of the paper to all the prin-

cipal authors who have been quoted in the

bibliography, and to others who are con-
sidered to be opinion leaders in the topic.

This form of unsolicited despatch can play a

vital role in ensuring subsequent citation:
quotation in papers, invitations to speak at

meetings etc.

Monitoring ofa research project
Academics, in particular, may be excellent
at setting the objectives of a research pro-

gram, but can be very ineffective in follow-

up. In reality, it is incumbent upon all re—

search managers to establish rigorous rules

for monitoring the progress of a project
(table 9).

Table 9. Monitoring the progress of a research
project.
 

. Set agreed, written targets.

. Hold weekly general meetings with team.

. Hold monthly individual meetings.
. Set constant writing tasks.
. Maintain a publications log.M

m
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The importance of writing down clear ob-

jectives cannot be over-emphasised, yet it
is frequently ignored. One reason is that

people may see it as a daunting task. How-
ever, one side of a sheet of paper is usually

perfectly adequate. Another reason is the

possibility that objectives may change as a

project progresses. In reality this is inevitab-

le, and the clear documentation of such

changes is a key part of the whole monito-

ring process.

The holding of regular meetings, either with
groups or individuals, seems obvious. The

reason for drawing attention to this rule is

the all—too-common complaint, especially

from PhD students, that they never see their
supervisor. Even quite brief personal con-

tacts can be valuable — another argument for

the merits of ’management by walking

around’.

The setting of constant small writing tasks is
a valuable tool for monitoring and stimula-
ting individual research workers. For ex-

ample, when they are setting up a new (to

them) method, they should be asked to pro-
vide a 3—4 page description of the procedure,

to include a table of all previous publica-

tions on the topic with the main characteri-
stics and variations of each. The supervisor’s

critique of this summary is a valuable teach-

ing tool, and the information is likely to be

essential for future publications. The key to

this process is that it should be continuous.

Maintaining a publications log can be a use-

ful tool for the manager of a number of dif-

ferent projects, and lends itself very well to

being set up as a simple computer database.

All publications on progress are listed, with
a description of status (in preparation, in

press etc) and an estimate of the likely time

of publication. At regular intervals the ma-

nager can then analyse how many papers the
group will produce in a given time period

(e.g. 1 year) and compare this figure with

previous experience. If the number (or qua-
lity) of publications seems to be significantly
reduced, then it is up to the manager to take

steps to remedy the situation.
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All research groups maintain a list (biblio-

graphy) of their publications. However, it is
universally recognised that such a list will
reflect quantity but not necessarily quality.
Because of this the citation index is be-
coming an increasingly used tool as a surro-
gate for quality. At this crudest, a citation
index will indicate the total number of occa-
sions on which a publication has been cited.
This is sometimes refined by detailing the

year of citation, by excluding (or separating
out) self—quotation, and by providing data in
respect of the individual authors of papers.
Because many indexes focus only on the first
author, it is not uncommon to find that the

director’s own citation index may decrease
with time! Preparation of a regular citation
index (for example, by the year) can be an

extremely effective method for comparing
the productivity of different research groups
addressing a similar topic.

Assessing the eflectiveness ofa research unit
The monitoring procedures described above
are all internal processes. In addition, mana-

gers will often be involved in assessing the
effectiveness of a research group for which

they do not have executive responsibility.
This is a common function for a general
business manager, or for a research manager

acting as an adviser to resource providers
such as government or research charities.
The standard procedure for external assess-

ment of a business function is the ’SWOT’
analysis (table 10) in which each heading is.
scored on a scale from 1 to 10. Scores above

20 would be regarded as ’satisfactory’, and
those below 20 as unsatisfactory i.e. calling
for closure of the unit, or a major change in
direction or management.

Table 10. The ’SWOT’ analysis of the effective-
ness of a business (or research) function. Each of
these features is assessed on a scale from l—10.
 

S trengths
W eaknesses
O pportunities
T hreats
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Table 11. Signs of weakness in a research group.
 

. Diminishing number of publications.

. Diminishing citations.

. Diminishing grant income.

. Diminishing number of students.

. No recent change in basic technology.

. Ageing equipment.m
M
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There are, of course, specific features of a

research group which should be analysed in
an external assessment. If an already estab—

lished unit is under evaluation, the assessor

should be particularly concerned to look for
the various unsatisfactory signs are listed in
table 10. These signs are not infrequently
seen in an academic research group which

had major successes in the distant past, and

whose leader has thereby developed an al-
most unassailable personal reputation. This

is not to denigrate the role of eminent men,
but merely to suggest that the direct manage—
ment role of the senior academic should be
regularly reviewed and if appropriate re-
duced. When handled in a sensitive manner
this can usually be achieved without any
sense of personal loss by the individual.
The external assessment of a research group

should involve detailed review, with the

leader and his staff, of the factors listed in

table 12. As always, these are entirely gene-
ralised to any business activity, but their
applicability to research can be readily per-

ceived.

Table 12. Features of a research program which
must be regularly reviewed with the manager of a

research group.
 

. Performance versus budget.

. Key performance ratios (publications, grants).

. Follow-up procedures.

. Opportunities.

. Competitor activity.U
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Conclusions

The management of an effective research
program is often treated as more of an art
than a science. This is remarkable, given the

fact that the content of the program should



be almost exclusively scientific, and that

’science’ is commonly brought to the mana-
gement of non-research business activities.
But the concept that research management is
an art is a fallacy. Here, it has been shown

that a standard set of rules which applies to

any business activity (production, marketing
etc) can equally be applied to a research pro-

gram, and that the application of these rules

may greatly enhance the effectiveness of the
research.
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Summary ofdiscussion

The discussion centered initially on the pos-
sibilities for and limitations of performing
laboratory animal science research in the

central animal units (CAU). Many such

units are very small, often with only one or
a few scientifically qualified member/s. It

was agreed upon the necessity ofa minimum

”critical mass” of qualified people for the
unit to be able to successfully conduct re-

search and develop work within the field of

laboratory animal science. It was pointed

out, however, that it is necessary also for the
small CAUs to get started, at whatever mo-

dest scale, to work and produce some pub-
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lishable results, and thus slowly grow on

their own merits. This was backed up by the

firm belief that the laboratory animal scien-

tists should be able/allowed to contribute to
the advancement of knowledge. Implicit in

this is that it is vital for the development of

the CAUs to have resources e.g. space, for

research of their own.

Next to be discussed was the publication

strategies within the CAUs. It was agreed

upon that the scientific as well as the tech—

nical staff of the CAU could be co«authors

on any publication arising as a result of
work being done in the CAU. This should,

however, be based upon an active scienti-

fic contribution from the CAU member,

such as being an active part in the planning

of the experimental series and/or contri-
buting actively to its conduct. It must be re-

membered that a CAU, from the point of

view of scientists in general, is a service unit,
similar to other kinds of service laboratories.

Finally it was emphasised that the director
of a CAU has considerable ethical obliga-

tions, covering all the work being done on

animals in the unit. This could also mean

that ”negative” results or problems arising

in a particular project e.g. the modifying

effect of an intercurrent infection on experi~
mental results, might be turned into useful

information for the field of laboratory ani-
mal science.
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