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PREFACE

This is the fourth and final report in a series which examines the potential contribution
of collateral analysis to the consideration of issues related to the Biological and Toxin Weapons
Convention (BTWC).

Canada is a Party to the BTWC and, furthermore, has participated in every exchange of
information pursuant to the confidence-building measures (CBMs) agreed by the States Parties
in 1986 and subsequently revised and extended in 1991. It is clear, however, that more can be
done to enhance transparency in relation to activities involving biological materials and toxins.

Since so much of the concern about biological and toxin weapons falls in the realm of
dual-use technology, any detailed discussion of such matters must inevitably comprise an
assessment -- a "picture” -- of States' technqlogical capabilities. Only on such a basis can an
informed discussion take place. It was with this in mind that Canada embarked upon the current
series of studies of three States Parties (Iraq, Iran and Canada) and one non-party (Israel) to the
BTWC. These countries were chosen because their levels of technological capability were
considered to be demonstrably different as was indicated by a preliminary examination of
scientific publication databases. Although the studies do not purport to be exhaustive, they can
serve as useful reference points in undertaking a comparison of what can be accomplished
through the use of collateral analysis. Collateral analysis is a low-technology means of
verification which is available to all States Parties to the BWTC.

It must be absolutely clear from the outset that this paper does not address the question
of biological and toxin warfare. It is about technology, research and the free flow of information.

This case study uses "collateral analysis” to identify from the public literature the types of

iii



biological and toxin research that have been conducted in Canada and published. This can
accomplish the following:
. identify specific areas of published research activity;
J identify institutions and scientists associated with such published
research activity;
. identify the absence of published research activity in specific areas of
- endeavour.

Such collateral analysis can give indications of a country's technological base. It bears
repeating that this report does not suggest that the work of the institutes and authors cited is in
any way associated with biological warfare programs. This paper simply collates publicly-
available documentation as published by the institutes and authors concemed, and it draws no
conclusions from that information.

The purpose of this document is to promote discussion with regard to transparency and
the utility of collateral analysis. This, and other case studies like it, are intended to contn'bﬁte to
the work of the Ad Hoc Group of Experts examining potenﬁal verification measures in relation
to the BTWC.

This is a report of a research project. The views expressed herein do not necessarily

reflect those of the Canadian Government.
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PRINCIPAL FINDINGS AND CONCLUSIONS

Various computerized databases, containing over 33 million records of scientific research
“from over 130 countries during the period 1966-1993, were accessed using key-words

for this study.

A total of 433,334 publications were identified from Canada during the period 1970 to

1992.

41,331 publications were selected, by the use of key-words related to biological and toxin

research, from the identified Canadian research.

1244 unique publications (3%) were sampled from the selected Canadian publications.
This sample formed the basis of the subsequent analysis. The titles of the sampled

publications appear in the Annexes to this paper.

The-records of the published research were analyzed in terms of:
- sites of research;
- patterns of the publications over time;
- authors; and

- apparent nature of the research.
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The following were identified as the main Canadian laboratories and institutes publishing

on biological and toxin matters:

- Resez.:ucﬁ Centres, Agriculture Canada, Ottawa;

- Institut Armand-Frappier, Laval-des-Rapides, Quebec;

- The Re#earch Institute of the Hospital for Sick Children, Toronto;

- Division of Biological Sciences, National Research Council of Canada,
Ottawa;

- Health Protection Branch, Tunney's Pasture, Ottawa;

- Clinical Research Institute of Montreal, Montreal;

- Faculty of Medicine, University of Calgary, Calgary;

- Faculty of Medicine, University of British Columbia, Vancouver;

- Biotechnology Research Institute, National Research Council, Monﬁeal;

- Department of Microbiology University of Alberfa, Edmonton;

- Department of Biochemistry, University of Alberta, Edmonton;

- Department of Medicine, McGill University, Montreal; |

- Department Applied Microbiology And Food Sciences., Toxicology Group,
University of Saskatchewan, Saskatoon,;

- Department Veterinary Microbiology, Western College Veterinary Medicine

University of Saskatchewan, Saskatoon;
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- Department of Medical Genetics, University of Toronto, Toronto;
- Department of Medical Microbiology And Infectious Diseases
University of Alberta, Edmonton; and,

- Defence Research Establishment Suffield, Medicine Hat, Alberta.

. The Research Centres of Agriculture Canada, located in Ottawa, accounted for 2.3% of
the sampled publications. This was the leading Canadian centre for biological and toxin

research as determined by this study.

. The five top research centres, as determined by the number of publications, are listed
below. Together, they accounted for 9.7% of the sampled biological and toxin
publications. These centres are:

'- Research Centres, Agriculture Canada, Ottawa;

- Institut Armand-Frappier, Laval-des-Rapides, Quebec;

- The Research Institute of the Hospital for Sick Children, Toronto;

- Division of Biological Sciences, National Research Council of Canada,
Ottawa; and,

- Health Protection Branch, Tunney's Pasture, Ottawa.

. Biological and toxin research in Canada, as sampled by this study, is spread out over

many research centres and not concentrated in a few locations.
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1.0 INTRODUCTION

In the aftermath of the Gulf War, there has been heightened concern about the potential

for proliferation of biological and toxin weapons. This paper does not directly address the issue

of biological and toxin weapons per se.

The Biological and Toxin Weapons Convention (BTWC) forbids the development,

production and stockpiling of such weapons, as is shown from the enclosed box (see below). The

Third Review Conference of the BTWC, held
in September 1991, sought to address certain
concerns through agreement on a refined and
expanded set of confidence-building measures
(CBMs) designed to provide greater
transparency among States.

In September 1991, the Third Review
Conference of the Parties to the BTWC also
decided to establish an Ad Hoc Group of

Governmental Experts open to all States

(1) Mlcroblal' or: other blologlcal

-agents, or. toxins whatever their origin -

‘or method of production, of types and
~in. quantmes that have no justification
~for prophylacnc protectlve or other

’peaceful purposes; |
. (2) Weapons, equupment or means of
;?;:dehvery designed to use such agents
.-or toxins for. hostlle purposes or. in
f‘i'armed conﬂlct ' R

Partles to ldentlfy and exam1ne potentlal —

verification measures from a scientific and technical standpoint. One category of measures agreed

by the Group for evaluation is entitled "Information Monitoring" which includes "Surveillance

of publications" as a separate measure.



This is the recent background against which this case study'was conducted of Canadian
publications on the subject of biological and toxin research. The term "collateral analysis" has
been used to describe a method of information gathering that involves the collection and
systematic examination of publicly-availablé scientific, technical and other information. It makes
no judgement as to the purpose of the research. The analysis may provide an initial picture of
a country's technological base and of its capacity to move in a variety of directions, some of
which may be of concern and, therefore, a potential area for directing CBM or vériﬁcation effort
to enhance transparency. Similarly, a lack of publication in certain areas of endeavour, when
coupled ;avith other sources of information, could raise certain questions. It must be added,
however, that collateral analysis cannot be expected to reveal activities that are deliberately
cénceﬂed.

This study had three objectives:

1) to identify specific areas of Canadién published research activity;

2) to identify institutions and scientists associated with such published research

activity; and

3) to identify the absence of published research activity in specific areas of

endeavour.



2.0 STUDY METHODOLOGY

A major part of this study depended upon the gathering of information available in the
open scientific literature, specifically computerized databases. Therefore, the sources and quality
of the information played an important role in determining the usefulness of collateral analysis.
Table 1 lists five databases that have been found to provide particularly useful coverage of
biological, biochemical and medical research. Together, these databases contain over 33 million
records of scientific research from over 130 countries. Accordingly, they were the primary
sources of information used in this study of Canadian research. The databases provide consistent

coverage during the time period 1970-1992. The following sections will describe the databases

and their breadth of coverage.

Table 1. Major Scientific Databases

DATABASE COVERAGE RECORDS
BIOSIS Previews 1969-present 7,813,897

i Embase 1974-present 4,815,654
Medline 1966-present 6,958,530
CAB Abstracts 1972-present 2,979,945

“ CS Search

1969-present 10,870,743




2.1 BIOSIS Previews

BIOSIS Previews contains citations from Biological Abstracts (BA); Biological
Abstracts/RRM (Reports, Reviews, Meetings [BA/RRM]); and BioResearch Index (Biol), which
are the major publications of BIOSIS. Together, these publications constitute the major
English-language service providing comprehensive worldwide coverage of research in the
biological and biomedical sciences. Biological Abstracts includes approximately 280,000 accounts
of original research yearly from nearly 9,000 primary journal and monograph titles. Biological
Abstracts/RRM includes an additional 260,000 citations a year drawn from meeting abstracts,
reviews, books, notes, letters, selected institutional and government reports, and research
communications. U.S. patents are included from 1986 through 1989. The time period covered by
BIOSIS Previews is 1969 to the present. The subject coverage in this database includes all life
science subjects, including but not limited to the following: Agriculture, Anatomy, Bacteriology,
Behavioral Sciences, Biochemistry, Bioengineering, Biophysics, Biotechnology, Botany, Cell
Biology, Clinical Medicine, Environmental Biology, Experimental Medicine, Genetics,
Immunology, Microbiology, Occupational Health, Parasitology, Pathology, Pharmacology,
Physiology, Public Health, Radiation Biology, Systematic Biology, Toxicology, 'foxin Research,
Veterinary Science, Virology, Zoology. The material scanned for BIOSIS Previews includes the
following: approximately 9,000 primary journal and monograph titles, books, reviews, technical
reports, meetings and meeting abstracts, notes, letters, annual reviews, U.S. patents from 1986

through 1989, bibliographies, guides, and research communications.



2.2 Embase

Embase (Excerpta Medica) is a comprehensive index of the world's literature on human

medicine and related disciplines. About 350,000 records are added annually, over 60% of which
contain abstracts. All journal articles are added to the database within 30 days after receipt of the
journal, and all records appear on-line with complete indexing.
Subject coverage includes Adverse Drug Reactions, Anaesthesiology, Bacteriology, Biochemistry,
Bioengineering, Cancer, Cardiovascular Disease, Endocrinology, Environmental Health, Forensic
Science, Genetics, Gene Technology, Health Economics, Hematology, Immunology, Industrial
Medicine, Infectious Diseases, Internal Medicine, Microbiology, Neurology, Nuclear Medicine,
Occupational Health, Parasitology, Pathology, Pharmacology, Physiology, Physiotherapy,
Pollution Control, Psychiatry, Public Health, Radiology, Toxicology, Virology.

Embase provides access to periodical articles from more than 2,900 primary journals from
over 110 countries. An additional 600 journals are screened for drug articles.

This database provides coverage of research from 1974 to the present.
2.3 CA Search

The CA Search database includes citations to the literature of chemistry and its
applications. A significant part of its coverage includes biological chemistry, biotechnology,
peptides, toxins and genetic engineering. CA Search is an expanded database which contains the

basic bibliographic information appearing in the printed Chemical Abstracts. The subject coverage



includes Applied Chemistry, Biochemistry and Biology, Chemical Engineering, Classes of
Substances, Macromolecular Chemistry, Organic and Inorganic Chemistry, Physical and

Analytical Chemistry, Properties and Reactions.

The following sources are included in CA Search: journal articles, patents, reviews,
technical reports, monographs, conference and symposium proceedings, dissertations, and books.
Over 10,000 primary journals are abstracted. This includes coverage from over 120 countries. The
database is updated two times a week with approximately 17,000 records per update. CA Search

covers the time period 1967 to the present.

2.4 CAB Abstracts

CAB Abstracts is a comprehensive file of agricultural and biological information
containing all records in the 26 main abstract journals published by Commonwealth Agricultural
Bureaux. Over 8,500 journals in 37 different languages are scanned for inclusion, as well as
books, reports, theses, conference proceedings, patents, annual repoﬁs, and guides. In some
instances less accessible literature is abstracted by scientists working in other countries. About
130,000 items are indexed each year. Significant papers are abstracted, while less important
works are reported with bibliographic details only.‘ The journals included in CAB Abstracts cover
the following subjects: agricultural engineering, animal disease, bioteéhnology, horticulture,
nutrition, veterinary science, entomology, plant pathology, pesticides, fertilizers, weeds, and

world agricultural economics.




The material scanned for CAB Abstracts includes the followihg: scientific journals, books,
monographs in series, textbooks, technical reports, published theses, symposia, conference
proceedings, review journals, patents, annual reports, bibliographies and guides, and translated

journals. The dates covered are 1972 to the present. The database is updated monthly.

2.5 Medline

Medline (Medlars on-line), produced by the U.S. National Library of Medicine, is one of
the major sources for biomedical literature materials. Additional materials not published in
Index Medicus are included in the Medline database in the areas of population and
reproductive biology. Abstracts, which are taken directly from the published articles, are included
for over 47% of the records added from 1975 forward. Records added before 1975 do not contain
abstracts; records added from 1984 to the present have abstracts f01_' about 59% of the records.
Approximately 300,000 records are added per year, of which over 75% represent publications
written in the English language.

Subject coverage includes Clinical Medicine, Experimental Medicine, Hospital Literature,
Population and Reproductive Biology, Pharmacology, Psychiatry, Environment and Public
Health, Veterinary Medicine, Pathology, Anatomy and Physiology, Microbiology and
Parasitology, Toxicology. Medline indexes articles from approximately 3,300 journals published

in over 70 countries. Dates covered include 1966 to the present.



2.6 Selection Criteria for Canadian Publications

After Canadian publications were identified in the major databases, the next step was to
use key words to identify certain types of research. These key words are some of the indicators
sometimes sﬁggested to have a potential relationship to biological warfare research. It should be
clearly noted that the presence of these key words described below does not imply any direct
connection between the research and biological weapons programs.
Key words are tools with which to identify particular types of
research.

Search strategies were used to identify Canadian research
associated with the following topics. The following are key words:
1) Microbiology, virology, bacteriology, infectious diseases;

2) toxins, neurotoxins, (see Box 1 for specific key words);
3) recombinant DNA, gene-cloning, biotechnology;

4) large-scale production, fermentation, bioreactors;

5) vaccine technology, immunology, immunization;

6) aerosol, lyophilization;

7) specific biological agents, such as bacteria, viruses, rickettsia

(see Box 2 for specific key-words); and, 1. Toxin Key Words

8) bioregulators (see Box 3 for specific key words).




yellow fever
smallpox

significant area of Canadian research.

causes the disease tularemia.

2. Key Words for
Biological Agents

r*—'—‘

The approach was taken to use broad terms such as microorganism, virus, bacteria and

toxin as well as specific key words. This was done to ensure coverage and not miss any

Truncation was used so that minor differences in the ending of a key word would still
allow its retrieval. For example, Box 2 gives tulare? as a key word. In this case, the question

mark allows tularemia or tularensis to be selected. Francisella tularensis is the bacterium that

__nglotensm L
tna! natnurehc

- endothelin
enkephalm

~ gastrin
»Egonadohbenn
~neurotensin -
iji-neuropeptlde Y

- somatostatin -

" substance P ; 7
~“thyroliberin =~ -

. vasopressin .

3. Bioregulator Key

Words



Canadian publications were selected on the basis of the preéence of key-words described
above. Publications from all five databases were selected containing these key-words. It was
estimated at the outset that fhe number of potential publications would be much greater than this
study could directly examine. Therefore, it was decided to sample Ian appropriate number of key-
word selected Canadian publications during the years 1970 to 1992. Preliminary surveys found
approximately 16,700 publications from Canadian centres of research in all databases containing
the key-words described above. To achieve a sample size of approximately one thousand unique
publications for analysis, three percent of the publications were sampled. The box below contains
an explanation of the terms used throughout this study.

The unique set of references
were stored in a Pro-Cite
bibliographic database. The records
of the published research were
analyzed in terms of:

1) sites of research;

2) patterns of publications over time;
3) authors of the publications; and
4) apparent nature of the research.

In the case of some research

centres, further searches were done
with the on-line scientific databases. This was done to compare the results obtained from the

sample of Canadian research with the overall picture contained in the major scientific databases.
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3.0 RESULTS OF THE STUDY

3.1 Canadian Publications

One of the prime objectives of this study was to develop a baseline of information in
order to analyze the trends of published Canadian biological research. Once a baseline of research
in Canada had been established, questions could be asked about the possible scope of the
described research. This report uses the number of scientific publications as a measure of research
done. Table 2 gives the total number of publications identified as having research carried out in
Canada. In the time period under consideration, there were 433,334 publications from Canada,
Clearly, this number of publications is indicative of a significant level of research, but it is
important to ask when and where this research was carried out. Of course, the nature of the
research is of prime importance. As well, a unique set of publications must be selected on the

pertinent topics as described in section 2.6, since the multiple databases may report the same

publication.
Table 2. Canadian Publications in Major Scientific Databases
DATABASE COVERAGE PUBLICATIONS
Biosis Previews 1970-1992 95,864
Embase 1974-1992 174,421
Medline 1970-1992 49,902
CAB Abstracts 1972-1992 80,750
CA Search 1970-1992 32,397

11



This section also describes the time course of the total publications from Canada. Analysis
of publications from Canada in scientific databases showed marked changes in the number of
publications during the period January 1, 1970 to the end of 1992. Figure 1 shows the pattern of
publications in all the major scientific databases identified in this study. It should be noted that
this figure gives the total annual Canadian publications in each respective database. Thus, there
were under 2,000 publications in 1970. This increased to over 10,000 publications by 1974. All
databases showed an increasing number of publications until 1982. After a small dip, the total
(annual) number of publications reached a peak in 1990 at over 39,000 publications. After the
peak, the number of publications declined both in 1991 and 1992. Caution should be used in
interpreting these numbers since they were obtained from 5 different databases. There is a

significant amount of overlap of coverage in the databases.

T
35000 + 3 cAB Abstracts
B Embase
30000 B CA Search
[J Mediine
¥ aacadie ¥ H siosis
: ] I
2
5 20000 + l =
-}
- |
o
15000 +
10000 . . l I l .
5000 +
_ N} A A-1-B-
0 L . 2 =

70 71 72 73 74 75 76 77 T8 79 80 81 82 83 84 8 86 87 88 89 9 91 92

Year

Figure 1. Total Canadian Publications in Scientific Databases
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These results give an overview of all Canadian publications in major scientific databases
used in this study. Clearly, there will be research included in these databases that is not at all
pertinent to questions that this study is examining. Therefore, it was important to sample
publications that have been selected by the key-words that establish more direct relevance to

biological and toxin research programs.

3.2 Sampled Canadian Publications

There were 41,331 Canadian publications selected on the basis of key-words described
in section 2.6. The objective was to select research containing key words describing research in
key subject areas dealing with recombinant DNA, viruses, bacteria, toxins, peptides, bioregulators
and other key areas of biological and toxin research. However, it was beyond the scope of fhis
study to examine all 41,331 publications. Therefore, from these selections, 3% of the
publications were sampled from each year during 1970 to 1992. Figure 2 shows time course of
the sampled publications.

In order to provide more detailed analysis, the research contained in the 1244 sampled
publications was further broken down to describe the major research centres publishing this
research. Annex A lists these centres as determined by the institutional affiliation that the
publications gave. The following sections describe the main laboratories and institutes that

publish in the scientific literature from Canada.
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3.3 Research Centres, Agriculture Canada

The Research. Centres of Agriculture Canada, located in Ottawa Canada published 29
papers samplled’ By this study. This represents 2.3% (29/1244) of the sample. Subsequent
literature searéhés found 9,277. publications from the Research Centres in Ottawa Agriculture
| Caﬁacia'out of 433,334 publications. This corresponds to 2.1% of total Canadian publications
. identified. . Figure 3 shows the time course of sampled publications.

The main laboratories conducting rgswch fo; Agriculture Canada were:

. | Anirﬁal Dise_ase Research Institute, Nepean, Ontario K2H 8P9
. | Food Research Institute, Ottawa, Oﬁiaﬁo KIA :0C6

*  Plant Research Centre, Ottawa, Ontaric K1A OCG; “

6_.
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3 T i
=1
5 il
3 £l
- 2+ = 12 . i
& 7] =1) 2
-4 ¢ Sk
3 8 i bet £
d o &
> >4 e
by =1
L £ TS 3
A 2 =
1 2 : : s 2; :7 -
2l 5H iz <
. I7a B j% | HABIES E 1B b
. <t EL‘;"_a : b RIES BB Yk f
0T T T T T T L2 b Bl Car cnran 0 - b e
I L i R i 1 LI
70 71 T2 73 74 76 76 77 T8.79 80 81 85
Year .

Figure 3. Sampled Publications of Agriculture Canada, Ottawa
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Annex B of this report contains the bibliographic -
citations to the publications as well an alphabetical listing of all
personnel cited as co-authors. Box 4 lists the authors who have

. appeared on 5.or more publications from the - during the time

- period under consideration. Box 5 lists the apparent research

4. Main Authors

priorities as suggested by the emphasis of sampled publications.

There is a wide_rangvev,, of 1rese'arch . published : by the laboratories associated‘with'
Agriculture Canada.: This
ranges = from applied

studies dealing with

agricultural problems such

- as-disease prevention, to

basic research on toxin 5. Research Priorities

action and bacterial metabolism.
3.4 Institut Armand-Frappier, Laval-des-Rapides, Quebec

" The Institut Armand-Frappier, located at 531 Blvd. Des Prairies,

'Lavalfdeszapides, Quebec published 27 papers Sampled by this study. | e——————————
‘The topics covered in the sampled papers covered a wide range toplcs
mcludmg toxin detection and vaccine productlon Box 6 lists the main

authors.

'6. Main Authors

16




Box 7 lists the apparent research priorities as
suggested by the emphasis of sampled

publications. Annex C of this report contains

the bibliographic citations to the publications as

7. Research Priorities

well an alphabéﬁcal li§ting of éll personnel cited

as co-authors. .Figure 4 shows the time course of the sampled publications.
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Figure 4. Sampled Publications of the Institut Armand-Frappier
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- 3.5 The Hospital for Sick Children; Toronto

The Research Institute of the Hospital for Sick Children,
located at 555 Uniiieréity Avenue, Toronto, Ontario published 24

papers sampled by this study. Annex D of this report contains the

bibliographic citations to the publications as well an alphabetical
. listing of all personnel cited as co-authors. Box 8 lists the main
- authors Box 9 lists the apparent research priorities as suggested

- by th‘eﬂeml;hasis of sampled publications. Figure 5 shows the

time course of the sampled publications.

9. Research Priorities -

B
4 >
el
=<h
3 Annual output I
T ad P
- Eid
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1
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Figure 5. Sampled publications from the Hospital for Sick Children, Toronto
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3.6 National Research Council, Ottawa

The Division of Biological Sciences, National Research
Council of Canada, located in Ottawa, Ontario published 21 papers

sampled by this study. Annex E of this report contains the

bibliographic citations to the publications as well an alphabetical 10. Main Authors

listing of all personnel cited as co-authors. Box 10 lists the
main authors. Box 11 llsts the apparent research priorities as
suggested by the emphasis of sampled publications. Figure 6
shows the time_Acoursg of sampled publications from the

Division of Biological Sciences.

11. Research Priorities

4+ 5
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Figure 6. Sampled Publications of the Nationai Research Council, Ottawa
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3.7 Health Protection Branch, Ottawa

The Health Protection Branch, located at Tunney's

Pasture,Otta;wa,\ Oxi_tario published 20 papers sampled by this study.

Annex F of thié Vre'port contains the ‘bibliographié'. citations to'the

12, Main ‘A_utho;l\"s

publications as well an alphabetical listing of all

personnel cited as co-authors. Box 12 lists the main w—— S Ee—————————

authors. Box 13 lists the apparent research priorities as -

suggested by the emﬁhasis of sampled publications.

Figure 7 shows the time course of the sampled papers.
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Figure 7. Sampled Publications of the Health Protection Branch, Ottawa
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3.8 Clinical Research Institute, Montreal -

The Clinical Research Institute of Montreal, located at 110

Brousseau, R

West Pine 'Ave.', Montreal, Quebec, published 19 papers sampled by

~ this study. Annex G of this report contains the bibliographic citations

‘to the publications as well an alphabetical listing of all personnel I ——————————————————
14. Main Authors
cited as co-authors. Box 14 lists the main authors. Box 15 lists -
the apparent researéh"pﬁoﬁties as suggested by the emphasis

of sampled puBlicaﬁons. Figure 8 shows the time course of the

sampled publications.
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Figure 8. Sampled Publications from the Clinical Research Institute of Montreal
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3.9 Faculty of Medicine, University of Calgary, Calgary

The Faculty of Medicine, University of Calgary, located in -

Calgafy, bAl‘berta, ' published 19 papers sampled by this study. Annex H

of this répoft rcontains, the bibliographic citations to the
publications as well an alphabetical listing of all personnel-
cited as co-authors. Box 16 lists the main authors. Box 17 lists

the apparent research priorities as suggested by the emphasis

of sampled publicaﬁons. Figuré 9 shows the time course of 17.- Research Priorities

sampled publicati_-ons;_
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Figure 9. Sampled Publications of the Facuity of Medicine; University of Calgary
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3.10 Faculty of Medicine, University of British Columbia

.......

The Faculty of Medicine, University of British Columbia,

located in Vancouver, published 16 papers sampled by this 18. Research Priorities
study. Annex I of this report contains the bibliographic
citations to the publications as well an alphabetical listing of all

personnel cited as co-authors. Box 18 lists the main authors. Box 19

lists thevapparent research priorities as suggested by the emphasis of

SR _ 19. Main Authors
sampled publications. Figure 10 shows the time course of the sampled

publications.
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Figure 10. Sampled Publications of the Faculty of Medicine,
University of British Columbia
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3.11 Biotechnology Research Institute, National Research Council

The _B_i‘otjechriolbgy Research: Institute, National

Research Council located at 6100 Royalmount Ave., Montreal,
. _7 ot 'i A t :

published 13 papers sampled by this study. Annex J of this 20, Main Authors

report contains the bibliographic citations to the publications

as well an alphabetical listing of all personnel cited as co-

authors. Box 20 lists the main authors. Box 21 lists the

apparent research priorities as suggested by the emphasis of 2. Res/earch Priorities

sampled publications. Figure 11 shows the time course of the sampled publications.
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"Figure 11. Sampled Publications from Biotechnology Research Institute,
Montreal
24




3.12 Department of Microbiology, University of Alberta

The Department of Microbiology, University of Alberta,

located in Edmonton, Alberta, published 13 papers sampled by this

study. Annex K of this report contains the bibliographic citations t0: s—————————
22, Main Authors

~ the publications as well an alphabetical listing of all personnel
cited as co-authors. Box 22 lists the main authors. Box 23 lists

the apparent research priorities as suggested by the. emphasis of

sampled publications. Figure 12 shows the time course of the s — — ——————————————
23. Research Priorities

sampled publications.
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3.13 Department of Biochemistry, University of ‘Alberta

’I'hev Department of Biochemistry, University of Alberta, -

located in Edmonton, Alberta published 12 paf)ers sampled by this

24. Main Authors

study. Annex L of this report . contains the

bibliographic citations to the publications as well an’

alphabetical listing of all personnel cited as co

authors. Box 24 lists fhe main authors. Box 25 lists
: ' 25. Research Priorities

the apparent research priqriﬁes as suggested. by the ‘ o

emphasis of sampled publications. Figure 13 shows the time course of selected publications.
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Figure 13. Sampled Publications from the Department of Biochemistry,
University of Alberta

26




3.14 Department of Medicine, McGill University

~ The Dejaai’trhent of Medicine, McGill University located in

Montrea] eb blished 11 ampled by this study. Ann P ——
Qu o pu e Papers samprec by Tis sey. o 26. Main Authors

M of thls report contains the bibliographic citations to the

‘ pubhcanons as well an alphabetical listing of all personnel

c1ted as co-authors Box 26 lists the main authors. Box 27

lists th apparent research' priorities as suggested by the

27. Research Priorities

-emphasis of sampled publications.
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Flgure 14. Sampled Publications from the Department of Medlcme,
McGill University
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3.15 Department Applied Microbiology And Food Sciences,

University of Saskatchewan

The Department Applied Microbiology And Food Sciences, 1 -
28. Main Authors

Toxxcology Group, University of Saskatchewan, Saskatchewan

published 9 papers sampled by this study. Annex N of this

report contains the bibliographic citations to the publications

. ]
as well an alphabetical listing of all personnel cited as co- 29. Research Priorities
authors. Box 28 lists the main authors. Box 29 lists the apparent research priorities as by the

~ empbhasis of sampled publications. Figure 15 shows the time course of sampled publications.
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Figure 15. Sampled Publications of the Department of Applied Mlcroblology
and Food Sciences, Umverslty of Saskatchewan a
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- citations to the publications as well an- alphabetical listing of

3.16 Department Veterinary Microbiology, -

University of Saskatchewan

The Department Veterinary Microbiology, Western College

: Vetennmy Medicine, Umver51ty of Saskatchewan, located in ~ 30. Main Authors

Saskatoon Saskatchewan pubhshed 8 papers sampled by this

study. Annex O of this report contains the bibliographic

31. Research Priorities

all personnel cited as co-authors. Box 30 lists the main authors.
Box 31 lists the ‘apparent research priorities as suggested by the emphasis of sampled

publications. Figure 16 shows the time course of the sampled publications.
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Figure 16. Sampled Publications of the Department. of Vetermary Microbiology,
University of Saskatchewan
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3.17 Department of Medical Genetics, University of Toronto |

The Depart;;ient of Medical Genetics, University of Toronto,

located in Toronto pubiished 8 papers sampled by this study. Annex

P of thls report gontalns the blbhographlc citations to' the 32, Main Authors
publications as well an alphabetical listing of all personnel cited as 4
co-authors. Box 32 lists the main authors. Box 33 lists-the’

apparent research priorities as suggested by the emphasis of -

sampled publications. Figure 17 shows the time course of .
|
. selected publications. '33. Research Priorities

2_
[ Annual output

[}
c
2 17
[}
L2
4
S
a

c /vlllﬁjll’{rl ]‘/_1;"1"’"‘&‘ /I “lljﬁl‘jllvﬁ

70 71 72 73 .74 75 76 77 T8 19 80 88 89 9 91 92
) Year

Figure 17. Sampled Publlcatlons of the Department of Medical Genetics,
University 'of Toronto :
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3.18 Department of Medical Microbiology And Infectious Diseases; University of Alberta

The 4Departfn~en't of Medical Microbiology And Infectious

Diseases, located at the University of Alberta, ‘Edmonton, published
6 papers sampled by this study. Annex Q of this report 34. Mai" Authors
contains the bibliographic citations to the publications as
well an alphabetical listing of all personnel cited as co-
authors. Box 34 lists the main authors. Box 35 lists the Ereaia Ganiin
~ o ’ » 35. Research Priorities
apparent research priorities as suggested by the emphasis of I :

sampled publications. Figure 18 shows the time course of the sampled publications.
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Figure 18. - Sampled Publications from the Department of Medical Microbiology
~ and Infectious Diseases, University of Alberta
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3.19 Defence Research Establishment Suffield, Medicine Hat, Alberta

The Defence Research Establishment Suffield, located in .

Medlcme Hat, Alberta pubhshed 3 papers sampled by this study.” 36 Mam Authors
Annex R of this report contains the bibliographic citations to the
publications as well an alphabetical listing of all personnel

cited as co-authors. Box 36 gives the main authors. Box 37

lists the apparent research priorities as suggested by the

37. Research Priorities

emphasis of sanipled publications. Figure 19 shows the time

course of selected publications.
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Figure 19. Sampled Publications of the Defence Reseérch Establishment |
Suffield, Medicine Hat, Alberta
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3.20 Other Canadian Publications

This category contains 986 sampled Canadian publications which did not originate from

the major centres of research. Annex S of this report contains the bibliographic citations to these

publications as well an alphabetical listing of all personnel cited as co-authors. Figure 20 shows

the time course of sampled publications.
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Figure 20. Sampled Publications from other Canadian research centres
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research.

4.0 CONCLUDING REMARKS

This study has surveyed Canadian scientific publications dealing with biological and toxin
research. In all databases examined, there were approximately 433,000 publications, including
duplicate reporﬁng, from Canada between 1970 and 1992. Using over 100 key-words related to
bioiogical and t?»cin research, 41,331 publications were selected from Canada. Since it was
beyond the scope of this study to examine all these publications, a unique set of 1244

publications (3% of the key-word selected publications) were sampled to survey Canadian

The 5 main centres for biological and toxin research are:

Research Centres, Agriculture Canada, Ottawa;

Institut Armand-Frappier, Laval-des-Rapides, Quebec;

Research Institute of the Hospital for Sick Children, Toronto;
Division of Biological Sciences, National Research Council of Canada, Ottawa;

Health Protection Branch, Tunney's Pasture, Ottawa.

These centres carried out research using advanced biological and chemical techniques.
The Research Centres, Agriculture Canada, located in Ottawa accounted for 2.3% of the
sampled publications. The five centres listed above accounfed for 9.7% of the sampled Canadian
publications. The Canadian research sampled by this study, was spi'ead noticeably out over many

research centres and not concentrated in a few locations.
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| . Annex A
Canadlcm Research Centres Publishing
Biological and Toxin Research

Research Centres, Agriculture Canada, Oftawa
Canada K1A 0C6

Institut Armand-Frappier, 531 Blvd. Des Prairies,
Laval-des-Rapides,Quebec, Canada, H7V1B7

The Hospital for Sick Children, 555 University Avenue, Toronto, Ontario M5G 1X8

Division of Biological Sciences, National Research Counclil of Canadaq,
Ottawa, Ontario K1A ORé

Health Proiecﬂon Branch Tunney's - |
Pasture,Oltawa, Oniario K1A 012, Canada

Clinical Research Institute of Monfreal, 110 West Pine Ave.,
Montreal, Quebec, Canada, H2W 1R7

Faculty of Medicine, University of Calgary, 'Calgary Alberta, T2N 4N1

Faculty of Medicine, University of British Columbia,
~ Vancouver V6T 1W5 Canada
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Biotechnology Research Institute, National Research Council
Canada,$100 Royalmount Ave., Montreal, Can. H4P 2R2

Department of Microbiology University of Alberta, Edmonton, Alberiq,
Canada T6G 2E9 ,

Department of Biochemistry, University of Alberta, Edmonton, Albertq,
Canada T6G 2H7

Department of Medicine, Mcgill University
Montreal, Quebec, Canada H3G 1Yé6

Department Applied Microbiology And Food Sci., Toxicology Group,
University of Saskalchewan, Saskatchewan S7N OW0, Canada - '

Department Veterinary Microbiol., Western College Veterinary Medicine,

University of Saskatchewan, Saskatoon, Saskatchewan S7N 0W0, Canada o

Department of Medical Genetics, University of Toronto, Toronto M5S 1A8

Department of Medical Microbiology And Infectious Diseases,
University of Alberta, Edmonton, Alta., Canada T6G 2G3

Defence Research Establishment, Suffield, Box 4000 Medlcine Haf
Alberta T1A 8Ké, CANADA. ,
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ANNEX B

Research Centres, Agriculture Canada, Ottawa

This Annex contains two parts. The first part lists the sampled publications (in
alphabetical order of the authors). The second part lists all the authors, in alphabetical
order, of the publications listed in part one.
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ANNEX C

Institut Armand-Frappier,
Laval-des-rapides, Quebec

This Annex contains two parts. The first part lists the sampled publications (in
alphabetical order of the authors). The second part lists all the authors, in alphabetical
~order, of the publications listed in part one.
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