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REPORT SUMMARY
 

Project Title and Contract Number:
 

Program for Applied Research on Fertility Regulation
 
DPE-0546-A-00-l003-00
 

Principal Investigator:
 

John J. Sciarra, M.D., Ph.D.
 
Professor and Chairman
 
Department of Obstetrics and Gynecology
 
Prentice Women's Hospital and Maternity Center
 
333 East Superior Street
 
Chicago, Illinois 60611
 

Contractor:
 

Northwestern University
 
c/o Sponsored Projects Administration
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Evanston, Illinois 60201
 

Contract Period: July 1, 1981 - June 30, 1986
 

Reporting Period: January 1, 1985 - June 30, 1985
 

Total Expenditures Through December 31, 1984: $5,063,595.00
 

Total Expenditures January 1, 1985 Through June 30, 1985: $1,337,527.21
 

Commitments Through June 30, 1985: $1,489,915.29
 

Total Appropriation 7/1/81-9/30/85: $10,060,000
 

Total Award 7/1/81-6/30/86: $12,363,280
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PROGRAM ACCOMPLISHMENTS
 

Scientific Summary
 

1. 	Meeting of the Scientific Advisory Committee (SAC) was held on April 12,
 
1985. With PARFR staff, SAC reviewed extension, formal, informal, and
 
pilot study proposals received during the current period. Please refer
 
to the SAC section (Program Accomplishments) and SAC Minutes (Appendix)
 
for specific determinations.
 

2. 	Research progress was monitored by review of technical reports and pro
ject development visits. During this reporting period, the following
 
project development visits were made by PARFR staff:
 

a. 	1/6-8/85 -- Gerald I. Zatuchni, M.D., M.Sc., Bernhard Cinader, Ph.D., 
Vernon C. Stevens, Ph.D., Kenneth S.K. Tung, M.D.; at 
PARFR, Chicago, Illinois (PARFR-315 Goldberg LDH-C 4). 

b. 	1/16/85 -- Alfredo Goldsmith, M.D., M.P.H., Gerald I. Zatuchni, M.D., 
M.Sc., David A. Blake, Ph.D., Gary D. Hodgen, Ph.D.; at 
PARFR, Chicago, Illinois (PARFR-309 Chatterton Anordrin
 
Study).
 

c. 3/7-9/85 -- John J. Sciarra, M.D., Ph.D. and Alfredo Goldsmith, M.D., 
M.P.H. visited Jacques Hamou, M.D. in Paris, France to
 
discuss his research on the Intracervical Device
 
(PARFR-350).
 

d. 3/21/85 -- Alfredo Goldsmith, M.D., M.P.H. and Diane Krier-Morrow, 
M.B.A. visited Stolle Research and Development Corporation
 
in Cincinnati, Ohio.
 

e. 	 5/5-6/85 -- Alfredo Goldsmith, M.D., M.P.H., Diane Krier-Morrow, M.B.A., 
Robert T. Chatterton, Ph.D., Joyce Shelton, Ph.D.; Baylor 
College of Medicine, Houston, Texas. (PARFR-359 --
Principal Investigator - Bonnie S. Dunbar, Ph.D., 
Co-Investigator - Vernon C. Stevens, Ph.D., Ohio State 
University). 

f. 	5/13-14/85 -- Alfredo Goldsmith, M.D., M.P.H., Andrzej Bartke, Ph.D., 
Danny H. Lewis, Ph.D.; The University of Texas Health 
Science Center at San Antonio, Texas. (PARFR-361 -
Ricardo H. Asch, 	 M.D.) 

g. 	 6/17/85 -- Alfredo Goldsmith, M.D., M.P.H., Diane Krier-Morrow, M.B.A., 
Lourens J.D. Zaneveld, D.V.M., Ph.D., Gerald I. Zatuchni, 
M.D., M.Sc.; at PARFR, Chicago, Illinois. (PARFR-369 and 
PARFR-370 - Milos Chvapil, M.D., Ph.D., D.Sc.) 

3. 	Dr. Gerald Zatuchni presented a post-graduate course on Contraception at
 
the Georgia Baptist Medical Center on January 7-8, 1985 in Atlanta, Georgia.
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Scientific Summary (cont'd)
 

4. 	 Dr. Gerald Zatuchni attended the Ortho Pharmaceutical Conference on Contra
ception on January 11-12, 1985 in New York, New York.
 

5. 	 Drs. Alfredo Goldsmith and Gerald Zatuchni represented PARFR at an AID Poly
 
NET 90 meeting on February 20, 1985 in Washington, D.C.
 

6. 	 Dr. Gerald Zatuchni attended the G.E. Searle-sponsored symposium on Contra
ception on March 7-10, 1985 in the Bahamas.
 

7. 	 Drs. Alfredo Goldsmith and John J. Sciarra represented PARFR at a Collaborat
ing Agency meeting on March 11-12, 1985 at WHO in Geneva, Switzerland.
 

8. 	 Dr. Gerald Zatuchni presented a post-graduate course on Contraception at
 
Evanston Hospital on March 21, 1985 in Evanston, Illinois.
 

9. 	 r. Gerald Zatuchni participated in the University of Utah Drug Delivery
 
,ystem conference on March 23-27, 1985 in Salt Lake City, Utah.
 

10. 	 Dr. Gerald Zatuchni gave a presentation titled: "Update on Oral Contra
ceptive Steroids" at Northwestern University on April 16, 1986 in Chicago,
 
Illinois.
 

11. 	 Dr. Alfredo Goldsmith represented PARFR at the International Congress of 
the Society for Andrology meeting on April 28 - May 1, 1985, in Boston, 
Massachusettes. 

12. 	 Drs. Alfredo Goldsmith and Gerald Zatuchni and Diane Krier-Morrow attended
 
an AID meeting on May 17, 1985 in Washington, D.C.
 

13. 	 Dr. Alfredo Goldsmith represented PARFR at a WHO Steering Committee on
 
Long-Acting Steroidal Contraception in Geneva, Switzerland on June 2-6,
 
1985.
 

14. 	 Drs. Gerald Zatuchni, Nancy Alexander, Deborah Anderson, Bonnie Dunbar
 
and Erwin Goldberg attended the PARFR-supported Immunocontraception Work
shop at NIH on June 4-7, 1985 in Bethesda, Maryland.
 

15. 	 Dr. Gerald Zatuchni participated in a post-graduate course on Intrauterine
 
Devices and Barrier Contraception on June 10, 1985 in Chicago, Illinois.
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Scientific Summary (cont'd)
 

16. 	 PARFR 15th International Workshop, "Male Contraception: Advances and
 
Future Prospects", was held May 28-31, 1985 in Geneva, Switzerland. The
 
meeting was attended by 62 participants representing 13 countries.
 

17. 	 During the current reporting period, the book, "Intrauterine Contraception",
 
developed from the proceedings of PARFR's 14th International Workshop, was
 
published and distributed.
 

18. 	 Volume 3, Number 3 and Volume 3, Number 4 of PARFR's research technical
 
information report were produced and distributed. The issue, Volume 3,
 
Number 3, "Immunologic Method of Fertility Regulation: Report of a Work
shop", was compiled by Mr. Jeffrey Spieler, Agency for International
 
Development. The issue is a result of a collaborative effort on the part
 
of all of those involved in the NIH/AID/PARFR Workshop on Research and
 
Development of Immunologic Methods of Fertility Regulation which convened
 
at NIH on April 16-18, 1984. The issue, Volume 3, Number 4, "Transcutaneous
 
Male Sterilization", was authored by Alfredo Goldsmith, M.D., M.P.H., David
 
A. Edelman, Ph.D., and Gerald I. Zatuchni, M.D., M.Sc.
 

19. 	 Several PARFR multicenter clinical trial reports were prepared and accepted
 
for publication in peer review journals.
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PROGRAM ACCOMPLISHMENTS
 

LDC Involvement
 

During this report period, the following subagreements in LDCs were
 
terminated: 

1. PARFR-327C -- "Time Interval MCA/FEMCEP
Rene Guzman-Serani, M.D., 
Valdivia, Chile 

T Study" 
Instituto de Obstetrica y Ginecologia, 

2. 	PARFR-327V -- "Time Interval MCA/FEMCEPT Study"
 
Itic Zighelboim, M.D., Maternidad "Concepcion Palacios",
 
Caracas, Venezuela 

3. PARFR-330M --	 "A Clinical Evaluation of the Subdermal Contraceptive Nore
thindrone Pellet (Phase II)" 

Roberto Rivera, M.D., Instituto de Investigacion Cientifica, 
Durango, Mexico
 



6 LDC Involvement (cont'd) 


LDC Research Funds
 

As of June 30, 1985, the following funds were budgeted or expended for 
research in LDCs: 

Total Expenditures
 
Country & PARFR # Budget (Dollars) To Date
 

ARGENTINA 
PARFR-367 $ 9,900 $ 6,?30.00 

BRASIL 
P-RFR-318B 14,982 14,701.49 
PARFR-328B 14,122 10,792.00 

TOTAL BRASIL: $29,104 $ 25,493.49
 

CHILE
 
PARFR-301C 31,476 31,476.00
 
PARFR-31OC 8,000 8,000.00
 
PARFR-311C 9,000 9,000.00
 
PARFR-316C 27,000 27,000.00 
PARFR-327C 20,880 20,880.00
 
PARFR-341C 45,419 10,811.00
 

TOTAL CHILE: $141,775 $107,167.00
 

EGYPT
 
PARFR-300E 11,930 11,930.00
 
PARFR-314E 5,400 5,400.00
 

TOTAL EGYPT: $17,330 $17,330.00
 

HONG KONG
 
PARFR-366 5,302 565.54
 

MEXICO
 
PARFR-300M 23,056 23,056.00
 
PARFR-330M 28,710 28,410.00
 
PARFR-341M 36,135 3,326.00 

TOTAL MEXICO: $87,901 $ 54,792.00 

THAILAND
 
PARFR-354 9,800 9,633.61
 

VENEZUELA
 
PARFR-305V 24,049 21,512.10 
PARFR-322V 3,600 3,600.00
 
PARFR-327V 19,535 17,043.23
 

TOTAL vi'NEZUELA: $47,184 $ 42,155.33 

TOTAL LDC: $348,296 $264,066.97
 

http:264,066.97
http:42,155.33
http:17,043.23
http:3,600.00
http:21,512.10
http:9,633.61
http:54,792.00
http:3,326.00
http:28,410.00
http:23,056.00
http:17,330.00
http:5,400.00
http:11,930.00
http:107,167.00
http:10,811.00
http:20,880.00
http:27,000.00
http:9,000.00
http:8,000.00
http:31,476.00
http:25,493.49
http:10,792.00
http:14,701.49
http:6,?30.00
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PROGRAM ACCOMPLISHMENTS
 

Administrative Summary
 

In addition to the routine management of the program, the efforts of the
 
PARFR Administrative Staff were chiefly directed toward:
 

1. 	Monitoring Cooperative Agreement, DPE-0546-A-O0-1003-O0.
 

2. 	Coordinating and mailing the agenda for the April 12, 1985 meeting
 
of the Scientific Advisory Committee. The agenda included 4 formal
 
proposals, 2 informal proposals, 2 extension proposals, 2 pilot
 
study proposals and 15 technical reports.
 

3. 	Negotiating and executing:
 

8 New Subagreements: 368, 369, 370, 371, 372, 373, 374, 376
 

3 Additional Funding Amendments: 309, 359, 368
 

6 No-Cost Extension Amendments: 309, 337T, 343, 352, 355, 361
 

4. 	Completion of entering our entire mailing list of 4,500 into our
 
computer.
 

5. 	Mdiling of our series, Research Frontiers in Fertility Regulation.
 
We went to an external mailing service for distribution of Volume 3,
 
No. 3 and Volume 3, No. 4 of our RFFR series. Because our entire
 
mailing list is now completely entered into our computer, we were
 
able to generate our mailing labels according to zip code order
 
enabling the mailing service to use a bulk rate for our domestic
 
envelopes, saving considerable money. We plan to continue this
 
practice in the future for our RFFR series because of the saved
 
expense.
 

6. 	 Upgrading our Xerox machine to Xerox's 1075 Marathon copier. It is
 
1 1/2 times faster than our previous copier. Copy quality is much
 
better. *The speed aided us greatly in the preparation of the SAC
 
agenda, as well as helping with our routine work.
 

7. 	Entering all PARFR Subagreements under the present cooperative agree
ment into our microcomputer. Inaddition to technical data, this
 
database is updated regularly to keep track of the individual current
 
expenditures as well as other changes there may be in each subagree
ment.
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DPE-0546-A-O0-1003-00 

Subagreement Negotiations
 

PROJECT # 	 TITLE/INVESTIGATOR/INSTITUTION ACTION 


?09 	 "Ovulation Inhibition by Anordrin" No-cost 

Robert T. Chatterton, Ph.D. Extension 

Northwestern University (Amendment #4)
 
Chicago, Illinois
 

Additonal 

Funding

(Amendment #5) 


337T 	 "Intracervical Device No-cost 

Acceptability Study" Extension 


Rochelle N. Shain, Ph.D. (Amendment #1)
 
The University of Texas Health
 

Science Center at San Antonio
 
San Antonio, Texas
 

343 "NIH/Biotek Levonorgestrel No-cost 

Microcapsules" Extension 


Lee R. Beck, Ph.D. (Amendment #1)
 
The University of Alabama
 

at Birmingham
 
Birmingham, 	 Alabama 

352 	 "Baboon Testing of Duration of No-cost 

NET from Fused Pellets" Extension 


Lee R. Beck, Ph.D. (Amendment #1)
 
The University of Alabama
 

at Bir.ningham
 
Birmingham, 	 Alabama 

355 	 "Enhancement of the Secretory No-cost 

Immune Response to LDH-C4" Extension 

Nancy J. Alexander, Ph.D. (Amendment #1) 
Medical Research Foundation 

of Oregon
 
Portland, Oregon
 

PERIOD FUNDING
 

l/l/82
6/30/85
 

1/l/82- $ 27,353 
6/30/85 ($214,928

total)
 

7/l/84
6/30/86
 

11/l/83
4/30/85
 

12/1/83
5/31/85
 

4/15/84
6/30/85
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DPE-0546-A-O0-1003-00
 

Subagreement Negotiations
 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION 


359 "Active Immunization of Non-

Human Primates and Rabbits 

with Zona Pellucida Proteins" 


Bonnie S. Dunbar, Ph.D.
 
Baylor College of Medicine
 
Houston, Texas
 

361 "Testosterone Microcapsule 

Formulation Study" 


Ricardo H. Asch, M.D. 
The University of Texas Health
 

Science Center
 
San Antonio, Texas
 

368 "NIH/Biotek Levonorgestrel 
Mi :rocapsules" 

E.S. Nuwayser, Ph.D.
 
Biotek, Inc.
 
Woburn, Massachusetts
 

369 "Transuterine Application of 

Bicompatible Hydrogel Hypan 

into Fallopian Tubes"
 

Milos Chvapil, M.D., Ph.D., D.Sc.
 
Bio-Products, Inc.
 
Tucson, Arizona 

370 "Sterilization of Male Dogs by 

Injecting Vas Deferens with 

Hydrogel Hypan" 

Milos Chvapil', M.D., Ph.D., D.Sc.
 
Bin-Products, Inc.
 
Tucson, Arizona
 

371 "Vaginal Spermicidal Barrier 

(VSB) Postcoital Tests" 


James R. Dingfelder, M.D.
 
Eastowne Ob-Gyn and Infertility
 
Chapel Hill, North Carolina
 

ACTION 


Additional 

Funding 

(Amendment #1) 


No-cost 

Extension 

(Amendment #2)
 

New Subagreement 


Additional 

Funding 

(Amendment #1) 


New Subagreement 


New Subagreement 


New Subagreement 


PERIOD FUNDING
 

6/1/84- $ 8,663 
5/31/85 ($86,404 

total) 

7/1/84
6/30/86
 

2/1/85- $ 74,965 
1/31/86 

$ 4,141 
($79,106 

total) 

2/1/85- $ 3,979 
7/31/85 

2/1/85- $ 22,499
 
10/31/85
 

4,1/85- $ 15,598
 
3/31/86
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DPE-0546-A-O0-1003-00
 

Subagreement Negotiations
 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION ACTION PERIOD FUNDING 

372 "Progestational Agents Effects 
on Baboon Endometrium" 

Danny H. Lewis, Ph.D. 
Stolle Research and Development 

Corporation. 
Cincinnati, Ohio 

New Subagreement 3/1/85-
10/31/85 

$ 75,120 

373 "90-Day Levonorgestrel 
Mi crospheres" 

Danny H. Lewis, Ph.D. 
Stolle Research and Development 
Corporation. 

Cincinnati, Ohio 

New Subagreement 4/1/85-
3/31/86 

$ 67,404 

374 "Progesterone Microspheres -
Clinical Doses" 

Danny H. Lewis, Ph.D. 
Stolle Research and Development 
Corporation. 

Cincinnati, Ohio 

New Subagreement 5/1/85-
10/31/85 

$ 40,799 

376 "Pre-IDE Studies - Tubal Clip" 
C. Irving Meeker, M.D. 
Maine Medical Center 
Portland, Maine 

New Subagreement 5/1/85-
4/30/86 

$ 29,774 



*Il
 

PERSONNEL
 

Effort and salary expenditures of PARFR personnel for this reporting period
 
are listed below: 

Effort in
 
Staff and Title Man-Months Salary
 

John J. Sciarra, M.D., Ph.D. 0.6 $ 3,266.52
 
Director and Principal Investigator
 

Gerald I. Zatuchni, M.D., M.Sc. 5.1 27,763.98
 
Director of Technical Assistance
 

Alfredo Goldsmith, M.D., M.P.H. 5.7 31,030.50
 
Head, Research Project Development
 

Diane Krier-Morrow, M.B.A. 6.0 17,050.02
 
Director of Administration
 

Mary Nemeth 6.0 8,500.02
 
Project Controller
 

Kelley Osborn 0.6 3,270.00
 
Publications Coordinator
 

Ruvenia Thomas 6.0 10,887.50
 
Secretary II
 

Asenath Williamson 6.0 7,558.46
 
Secretary I
 

Josephine Harris 6.0 7,762.04
 

Secretary I
 

Fringe Benefits $ 22,200.56
 

Indirect Costs $131,847.64
 

http:131,847.64
http:22,200.56
http:7,762.04
http:7,558.46
http:10,887.50
http:3,270.00
http:8,500.02
http:17,050.02
http:31,030.50
http:27,763.98
http:3,266.52


12 SCIENTIFIC ADVISORY COMMITTEE 


The membership of the Scientific Advisory Committee during this reporting
 
period consisted of the following individuals:
 

John J. Sciarra, M.D., Ph.D., Chairman Northwestern University
 
Andrzej Bartke, Ph.D. Southern Illinois University
 
David A. Blake, Ph.D. The Johns Hopkins University
 

School of Medicine
 
William Droegemueller, M.D. University of North Carolina
 
Ronald H. Gray, M.D. The Johns Hopkins University School
 

of Hygiene and Public Health
 
Gary D. Hodgen, Ph.D. Eastern Virginia Medical School
 
Kamran S. Moghissi, M.D. Wayne State University
 
Dean L. Moyer, M.D. University of Southern California
 

(Last meeting - 4/12/85) School of Medicine
 
C. Alvin Paulsen, M.D. University of Washington
 

School of Medicine
 
Antonio Scommegna, M.D. Michael Reese Hospital and Medical
 

Center
 
Rochelle N. Shain, Ph.D. The University of Texas Health
 

Science Center at San Antonio
 
Anne Colston Wentz, M.D. Vanderbilt University
 

The Committee met once during the current reporting period, on April 12, 1985,
 
in Chicago, Illinois. 

At the meeting, the Committee reviewed 4 formal, 2 extension, 2 informal,
 
and 2 pilot study proposals. Fifteen technical reports, including 6 final
 
reports, were also reviewed.
 

Of the 4 formal proposals reviewed, 3 were approved by the Committee. Dr.
 
Erwin Goldberg's proposal, "Immunocontraception with Synthetic Antigenic Deter
minants of Lactate Dehydrogenase-C4" and Dr. C. Irving Meeker's proposal, "A
 
Tubal Plug and Clip Method for Female Sterilization", were approved as presented.
 
Dr. Robert T. Chatterton's proposal "Ovulation Inhibition by Anordrin: Preclini
cal Testing", was approved with a request that toxicology and teratology studies
 
be rewritten in .-der to comply with recent FDA guidelines.
 

Both of the 2 extension proposals were not approved as presented. However, 
the Committee suggested a site visit (Reproductive Biologist) to work with the 
PI on a nodified proposal to be funded for Dr. Bonnie S. Dunbar's proposal, 
"Active Immunization of Non-Human Primates and Rabbits with Zona Pellucida Pro
teins." The Committee reviewed Dr. John C.M. Tsibris' proposal, "Inter- and 
Intra-Cycle Variation of Genital Peroxidases in Women" and voted not to approve 
the proposal as presented. However, once all the data is available, the Committee 
will consider a revised proposal dealing with the effects of the ejaculate on 
GP and self-sampling of cervical mucus. 

Of the 2 informal proposals, the Committee recommended for Dr. Ralph M.
 
Richart's proposal, "Clinical Evaluation of Iodine Compound for Closure of the
 
Human Fallopian Tube", that the PI should contact the FDA (Drug Division) and
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Scientific Advisory Committee (cont'd) 


hold an information discussion with them to decide what type of studies are
 
needed for an IND. Once the information is obtained, a revised proposal will
 
be submitted for the July SAC meeting.
 

Both of the pilot study proposals were voted not to approve.
 

Minutes of this meeting are included in the Appendix.
 



14 CONSULTANTS 


The following is a list of Program Consuitants, indicating their areas of
 
expertise, contributions to the program, and payment thereof. Included in this
 
list of consultants are members of the Scientific Advisory Committee.
 

Consultant 


Nancy J. Alexander, Ph.D. 

Reproductive Physiology 


Andrzej Bartke, Ph.D. 

Obstetrics and Gynecology 
Andrology 


David A. Blake, Ph.D. 

Obstetrics and Gynecology 

Pharmacology 


Robert T. Chatterton, Ph.D. 


Bernhard Cinader, Ph.D., D.Sc. 
Immunology 

William Droegemueller, M.D. 

Obstetrics and Gynecology
 

David A. Edelman, Ph.D. 

Biostatistician 


Ronald H. Gray, M.D. 

Epidemi ol ogy 

Michael J.K. Harper, Ph.D., M.Sc. 

Obstetrics and Gynecology 


Gary D. Hodgen, Ph.D: 
Reproductive Biology 


Danny H. Lewis, Ph.D. 


Purpose 


Proposal Review 

2/25/85
 

SAC 4/11-12/85 

Project Development 

Site Visit
 
5/13-14/85
 

Project Development 

Site Visit 3/27/85
 

Proposal Review 

3/27/85
 

SAC 4/11-12/85 


Proposal Review 

3/27/85 

Project Development 
Site Visit 5/6-7/85 

Project Development 
Site Visit 1/6-8/85 

SAC 4/11-12/85 


Consultant Services 

10/1-12/31/85
 

Consultant Services 

1/5-3/25/85 

RFFR, Vol. 3, No. 4 


SAC 4/11-12/85 


Proposal Review 

2/25/85
 

Project Development 
Site Visit 1/16/85
 

SAC 4/11-12/85 


Proposal Review 

4/5-7/85
 

Project Development 
Site Visit 5/14/85
 

IND preparation 

March-May, 1985 

Effort Fee 

$ 50.00 

2 days 420.00
 
2 days 420.00
 

1 day 210.00
 

50.00
 

2 days 420.00
 

50.00
 

2 days 420.00 

3 days 630.00
 

2 days 420.00
 

14 days 3,290.00
 

13.5 days 3,172.50
 

646.25
 

2 days 420.00
 

50.00
 

1 day 210.00
 

2 days 420.00
 

2.5 days $ 500.00 

1 day 200.00 

18 days 3,600.00
 

http:3,600.00
http:3,172.50
http:3,290.00
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Consultants (cont'd) 

Michael Matthews Regulatory Affairs, 1 day 200.00 
1/2/85 

Kamran S. Moghissi, M.D. Proposal Review 1 day 50.00 
Reproductive Endocrinology 3/14/85 

Proposal Review 1 day 50.00 
3/14/85 

SAC 4/11-12/85 2 days 420.00 

Dean L. Moyer, M.D. SAC 4/11-12/85 2 days 420.00 
Experimental Pathology 

Noel R. Rose, M.D., Ph.D. Proposal Review I day 50.00 
Immunology 3/7/85 

Antonio Scommegna, M.D. SAC 4/11-12/85 2 days 420.00 
Obstetrics and Gynecology 
Reproductive Endocrinology 

Rochelle N. Shain, Ph.D. SAC 4/11-12/85 2 days 420.00 
Social Anthropology 

Joyce A. Shplton, Ph.D. Project Development 3 days 240.00 
Biochemistry Site Visit 5/6-8/85 

Vernon C. Stevens, Ph.D. 
Pharmacology 

Project Development 
Site Visit 1/6-8/85 

3 days 630.00 

Kenneth Tung, M.D. Project Development 3 days 630.00 
Pathology Site Visit 1/6-8/85 

Thomas G. Wegmann, Ph.D. Proposal Review 1 day 50.00 
Immunology 3/18/85 

Anne Colston Wentz, M.D. SAC 4/11-12/85 2 days 420.00 
Reproductive Endocrinology 

Lourens J.D. Zaneveld, D.V.M., Project Development 1 day 210.00 
Ph.D. Site Visit 6/17/85 

TOTAL $19,808.75 
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DETAIL OF EXPENDITURES AND COMMITMENTS UNDER AID/DPE-0546-A-O0-1003-O0,
 
EFFECTIVE 7/l/81-6/30/86
 

TOTAL AWARD: $12,363,280
 

TOTAL APPROPRIATION TO DATE: $10,060,000
 

7/1/81 - 6/30/85 
Budget 

Category Appropriation % Expenditures Commitments Total 

Research $ 6,465,006 64.2 $3,365,741.40 $1,277,800.06 $4,643,541.46 

Workshops and 
Publications 451,374 4.5 391,501.21 33,250.00 424,751.21 

Consultants 110,399 1.1 96,829.89 4,010.00 100,839.89 

Travel 513,584 5.1 366,123.54 12,441.95 378,565.49 

Salaries and Fringe 
Benefits 1,089,935 10.8 984,253.99 66,578.72 1,050,832.71 

Supplies, Communi
cations and Rent 605,941 6.0 472,964.33 29,585.33 502,549.66 

Equipment 26,439 .3 12,511.35 - 0 - 12,511.35 

Indirect Costs 802,322 8.0 711,196.50 66,249.23 777,445.73 

$10,060,000 $6,401,122.21 $1,489,915.29* $7,891,037.50 

* 	 This figure includes known commitments as of 6/30/85. In addition, anticipated commit
ments to 6/30/86 for Research and Administrative Costs are estimated at $2,622,000. 

http:7,891,037.50
http:1,489,915.29
http:6,401,122.21
http:777,445.73
http:66,249.23
http:711,196.50
http:12,511.35
http:12,511.35
http:502,549.66
http:29,585.33
http:472,964.33
http:1,050,832.71
http:66,578.72
http:984,253.99
http:378,565.49
http:12,441.95
http:366,123.54
http:100,839.89
http:4,010.00
http:96,829.89
http:424,751.21
http:33,250.00
http:391,501.21
http:4,643,541.46
http:1,277,800.06
http:3,365,741.40
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EXPENDITURES UNDER AID/DPE-0546-A-00-1003-00 
DURING THE PERIOD 1/1/85-6/30/85 

Expended Expended Total Expended 

Category 7/1/81-12/31/84 1/1/85-6/30/85 7/1/81-6/30/85 

Research $2,519,912.70 $ 845,828.70 $3,365,741.40 

Workshops & Publications 333,072.81 58,428.40 391,501.21 

Consul tants 76,909.35 19,920.54 96,829.89 

Travel 296,291.51 69,832.03 366,123.54 

Salaries & Fringe Benefits 845,819.39 138,434.60 984,253.99 

Supplies, Communications 
and Rent 399,729.03 73,235.30 472,964.33 

Equipment 12,511.35 - 0 - 12,511.35 

Indirect Costs 579,348.86 131,847.64 711,196.50 

TOTAL: $5,063,595.00 $1,337,527.21 $6,401,122.21 



18 TECHNICAL REPORTS 


The following technical reports were reviewed at the April 12, 1985 Scientific
 
Advisory Committee Meeting:
 

Project Period Covered by Report
 

PARFR-330M -- "A Clinical Evaluition of the Subder- 4/l/83-11/30/84 FINAL 
mal Norethindrone Pellet Implant 
(Phase II)" 

PARFR-330T -- "A Clinical Evaluation of the Bioabsorb- 11/15/84-3/15/85 FINAL 
able Contraceptive Norethindrone Pellet 
Implant (Phase II)" 

PARFR-337F -- "Use-Effectiveness of a Levonorgestrel- 10/l/84-12/31/84
 
Releasing Intracervical Device"
 

PARFR-337T -- "Intracervical Device Acceptability 12/1/84-2/28/85 
Study" 

PARFR-348 -- "Developnent of Improved Methods and 11/l/83-11/30/84 FINAL 
Materials for Injecting Microencap
sulated Steroids" 

PARFR-351 -- "Development of Methods for Female and I/1/84-12/31/84 FINAL 
Male Contraception Based on LH-RH 
Antagoni st"
 

PARFR-353 -- "Effect of Chronic Intrauterine Release Through January 11, 
of Estradiol and Progesterone on 1985 FINAL 
Uterine Histology in Intact Rabbits" 

PARFR-354 -- "Screening of Thai Plants for Proteins 4/1/84-2/28/85 
(or Lectins) as Potential Vaginal 
Contraceptives" 

PARFR-355 -- "Enhancement of the Secretory Response 10/1/84-12/31/84 
to LDH-C4" 

PARFR-358 -- "Development of a 30-Day Injectable 5/1/84-1/31/85 FINAL 
Contraceptive" 

PARFR-361 -- "Testosterone Microcapsule Formulation 11/1/84-2/15/85 
Study" 

PARFR-362 -- "Combination Injectable Steroidal Micro- 10/1/84-3/1/85
 
sphere - Continuation of PARFR-332"
 

PARFR-363 -- "Laboratory Studies on an Antispermato- 10/1/84-3/15/85 
genic Agent - THP for Control of Male 
Fertility" 



19 
Technical Reports (continued)
 

Project Period Covered by Report
 

PARFR-364 -- "Antifertility Effects of Microencap- 9/l/84-12/31/84 
sulated LHRH Agonist" 

PARFR-367 -- "Fertility Inhibition of InVivo 11/1/84-2/22/85 
Immunization with EpididyaT-Proteins 
in Hamsters" 
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RESEARCH
 

PARFR SUBAGREEMENT EXPENSE SUMMARIES
 

This section summarizes the expenses of PARFR subagreementq active during
 
the period January 1, 1985 to June 30, 1985. Summaries are catolorized accord
ing to the following AID Contraceptive Research Areas:
 

I. FEMALE STERILIZATION VI. NEUROPEPTIDES
 

A. Surgical A. Female 
B. Transcervical B. Male
 
C. Reversible
 
D. Other VII. OTHER PHARMACEUTICAL AGENTS
 

II. MALE STERILIZATION A. Female
 
B. Male
 

A. Reversible
 
B. Non-Reversible VIII. BARRIER CONTRACEPTION
 
C. Other
 

A. Female
 
III. INTRAUTERINE CONTRACEPTION B. Male
 

IV. STEROIDAL CONTRACEPTION - FEMALE IX. IMMUNOCONTRACEPTION
 

A. Injectable A. Female 
B. Implants B. Male
 
C. Orals
 
D. Other X. MISCELLANEOUS
 

V. STEROIDAL CONTRACEPTION - MALE
 

A. Injectable
 
B. Implants
 
C. Orals
 
D. Other
 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-0O-1003-O0 

I/1/85-6/30/85 

I. FEMALE STERILIZATION 

B. TRANSCERVICAL 

PARFR 
I 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

327C Instituto de Obstetricia 
y Ginecologia de Univer-
sidad Austral de Chile 

Valdivia, Chile 
Rene Guzman-Serani, M.D. 

"Time Interval MCA/FEMCEPT 
Study" 

12/1/82-
11/30/84 

$ 20,880 $ 360.00 $20,880.00 

369 Bio-Products, Inc. 
Tucson, Arizona 
Milos Chvapil, M.D., 

Ph.D., D.Sc. 

"Transuterine Application of 
Biocompatible Hydrogel Hypan 
into Fallopian Tubes" 

2/1/85-
7/31/85 

3,979 1,961.00 1,961.00 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

1/1/85-6/30/85 

I. FEMALE STERILIZATION (continued) 

C. REVERSIBLE 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

350 Tenon Hospital, 
University of Paris 
Paris, France 
Jacques Hamou, M.D. 

"An Intra Tubal Device (ITD) 
for Female Sterilization" 

I/1/84-
6/30/85 

$ 11,000 $ 2,805.00 $ 8,470.00 

I~a 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER.COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

I/1/85-6/30/85 

II. MALE STERILIZATION 

A. REVERSIBLE 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

339 Rush-Presbyterian-St. 
Luke's Medical Center 

Chicago, Illinois 
Lourens J.D. Zaneveld, 

D.V.M., Ph.D. 

"Efficacy of Studies in Pri-
mates with the Shug in the 
Absence of a Tissue Wrap" 

7/1/83-
6/30/85 

$ 37,476 $ 6,914.61 $29,789.10 

339UI University of Illinois 
at Chicago 

Chicago, Illinois 
Donald P. Waller, Ph.D. 

"Toxicology of Silicone 
Implanted (SHUGS) in the 
Vas Deferens" 

7/1/84-
6/30/85 

55,780 5,714.63 7,319.97 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0
 

1/1/85-6/30/85
 

II. MALE STERILIZATION (continued)
 

C. OTHER
 

PARFR INSTITUTION & 
 EXPENDITURES TOTAL

# INVESTIGATOR(S) TITLE 
 DATES BUDGET THIS PERIOD EXPENDITURES
 

363 The University of "Laboratory Studies on an 10/1/84- $90,000 $25,864.75 $31,356.16
 
Western Ontario Antispermatogenic Agent - 3/31/86
 

London, Ontario, Canada THP for the Control of
 
John P. Wiebe, Ph.D. Male Fertility"
 

370 Bio-Products, Inc. "Sterilization of Male Dogs 2/1/85- 22,499 
 8,496.00 8,496.00

Tucson, Arizona by Injecting Vas Deferens 10/31/85

Milos Chvapil, M.D., with Hydrogel Hypan"
 

Ph.D., D.Sc.
 

I'. 

http:8,496.00
http:8,496.00
http:31,356.16
http:25,864.75


RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

1/1/85-6/30/85 

III. INTRAUTERINE CONTRACEPTION 

PARFR 
# 

337F 

INSTITUTION & 
INVESTIGATOR(S) 

University o- Helsinki 
Helsinki, Finland 
Tapani Luukkainen, 

M.D., Ph.D. 

TITLE 

"Use-Effectiveness of a 
Levonorgestrel-Releasing 
Intracervical Device" 

DATES 

5/1/83-
4/30/86 

BUDGET 

$ 97,537 

EXPENDITURES 
THIS PERIOD 

$16,823.33 

TOTAL 
EXPENDITURES 

$50,885.53 

337T The University of Texas 
Health Science Center 

San Antonio, Texas 
Rochelle N. Shain, Ph.D. 

"Intracervical Device 
Acceptability Study" 

6/1/83-
6/30/86 

12,502 4,464.46 5,424.37 

349 Southern Research 
Institute 

Birmingham, Alabama 
Richard L. Dunn, Ph.D. 

"Preparation of Fibrous Estra-
diol/Progesterone IUDs for 
Phase I Clinical Trials, 
Continuation of PARFR-324" 

11/1/83-
6/30/85 

98,694 33,354.83 84,864.91 

353 Michael Reese Hospital 
and Medical Center 

Chicago, Illinois 
Antonio Scommegna, M.D. 

"Effects of Chronic Intra-
uterine Release of Estradiol 
and Progesterone on Uterine 
Histology in Intact Rabbits" 

3/15/84-
12/31/84 

7,895 7,895.00 7,895.00 

D-52 Southern Research 
Institute 

Birmingham, Alabama 

Preparation of an IND for the 
Fibrous E/P IUD Delivery System 

5,000 - 0 - - 0 -

Cn 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-OO
 

1/1/85-6/30/85
 

IV. STEROIDAL CONTRACEPTION - FEMALE 

A. INJECTABLE 

PARFR 
# 

INSTITUTION'& 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

309 Northwestern University "Ovulation Inhibition by 
Medical School Anordrin" 

Chicago, Illinois 
Robert T. Chatterton, Ph.D. 

1/1/82-
6/30/85 

$214,928 $33,884.88 $167,162.14 

341 The University of Alabama 
at Birmingham 

Charles E. Flowers, Jr., 
M.D. and 

Lee R. Beck, Ph.D. 

"Phase II Poly NET 90 
Injectable Study" 

12/1/83-
11/30/85 

79,264 - 0  36,008.46 

341A Emory University 
Atlanta, Georgia 
Howard J. Tatum, M.D. 

"Phase II Poly NET 90 
Injectable Study" 

1/1/84-
12/31/85 

32,905 - 0  1,971.63 

341C Centro Nacional de la 
Familia 

Santiago, Chile 
Horacio B. Croxatto, M.D. 

and Soledad Diaz, M.D. 

"Phase II Poly NET 90 
Injectable Study" 

1/1/84-
12/,85 

45,419 - 0  10,811.00 

3411 Associazione per Studio 
della Riproduzione Umana 

Roma, Italy 
Giuseppe Benagiano, M.D. 

"Phase II Poly NET 90 
Injectable Study" 

1/1/84-
12/31/85 

$ 39,655 - 0 - 2,803.35 

341M Instituto de Investiga-
cion Cientifica, 

University of Durango 
Durango, Mexico 
Roberto Rivera, M.D. 

"Phase II Poly NET 90 
Injectable Study" 

1/1/84-
12/31/85 

36,135 - 0  3,326.00 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0
 

1/1/85-6/30/85
 

IV. STEROIDAL CONTRACEPTION - FEMALE (continued) 

A. INJECTABLE (continued) 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

341T The University of Texas "Phase II Poly NET 90 
Health Science Center Injectable Study" 

San Antonio, Texas 
Jose P. Balmaceda, M.D. 

and Ricardo H. Asch, M.D. 

1/1/84-
12/31/85 

$ 82,487 $ 6,285.77 $25,134.85 

343 The University of Alabama 
at Bi rmi gham 

Birmingham, Alabama 
Lee R. Beck, Ph.D. 

"NIH/Biotek Levonorgestrel 
Mi crocapsul es" 

11/1/83-
4/30/85 

46,040 - 0  41,149.86 

358 Stolle Research and 
Development Corp. 

Birmingham, Alabama 
Danny H. Lewis, Ph.D. 

"Development of a 30-Day 
Injectable Contraceptive" 

5/1/84-
1/31/85 

11,800 5,056.00 11,800.00 

362 Stolle Research and 
Development Corp. 

Birmingham, Alabama 
Danny H. Lewis, Ph.D. 

"Combination Injectable 
Steroidal Microsphere -
Continuation of PARFR-332" 

10/1/84-
5/31/85 

67,195 57,683.00 57,683.00 

365 Southern Research 
Institute 

Birmingham, Alabama 
Thomas R. Tice, Ph.D. 

"Optimization of Progesterone 
Microcapsule System" 

9/1/84-
12/31/84 

7,998 7,998.00 7,998.00 

368 Biotek, Inc. 
Woburn, Massachusetts 
E.S. Nuwayser, Ph.D. 

"NIH/Biotek Levonorgestrel 
Microcapsules" 

2/1/85-
1/31/86 

79,106 35,999.30 35,999.30 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0
 

1/l/85-6/30/85
 

IV. STEROIDAL CONTRACEPTION - FEMALE (continued)
 

A. INJECTABLE (continued)
 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

372 Stolle Research and 
Development Corporation 

Cincinnati, Ohio 
Danny H. Lewis, Ph.D. 

"Progestational Agents Effects 
on Baboon Endometrium" 

3/1/85-
10/31/85 

$ 75,120 $18,780.00 $18,780.00 

373 Stolle Research and 
Development Corporation 

Cincinnati, Ohio 
Danny H. Lewis, Ph.D. 

"90-Day Levonorgestrel 
Microspheres" 

4/1/85-
3/31/86 

67,404 5,617.00 5,617.00 

374 Stolle Research and 
Development Corporation 

Cincinnati, Ohio 
Danny H. Lewis, Ph.D. 

"Progesterone Microspheres 
Clinical Studies" 

- 5/1/85-
10/31/85 

40,799 - 0  - 0 

D-44 Northwestern Uriv-rsity 
Chicago, Illincis 

Animal Purchase and Care 
12 Cynomologous Monkeys for 
Anordrin Study 

4,620 1,244.67 5,405.78 

D-55 Stolle Research and 
Development Corp. 

Birmingham, Alabama 

Preparation of 194 syringes 
loaded with Poly NET 180 
System for Phase II clinical 
studies 

29,488 - 0  - 0 

D-66 IIT Research Institute 
Chicago, Illinois 

"Best Effort" Synthesis of 
6 grams of Anordrin under GMP 

30,000 20,000.00 20,000.00 

D-67 Amersham Corporation 
Arlington Heights, 

Illinois 

Custom preparation of 2mCi 
Anordrin 

of 16,000 - 0  - 0  r 
c 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

l/l/85-6/30/85 

IV. STEROIDAL CONTRACEPTION - FEMALE (continued) 

B. IMPLANTS 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

330M Instituto de Investiga-
cion Cientifica 

Durango, Mexico 
Roberto Rivera, M.D. 

"A Clinical Evaluation of 
the Subdermal Contracep-
tive Norethindrone Pellet 
(Phase II)" 

4/1/83-
9/30/84 

$ 28,710 $ 3,838.00 $28,410.00 

330T The University of Texas 
Health Science Center 

San Antonio, Texas 
Ricardo H. Asch, M.D. 

"A Clinical Evaluation of 
the Bioabsorbable Subder-
mal Contraceptive Norethin
drone Pellet Implant 
(Phase II)" 

3/1/83-
2/28/85 

48,139 16,535.41 43,888.99 

352 The University of Alabama 
at Birmingham 

Birmingham, Alabama 
Lee R. Beck, Ph.D. 

"Baboon Testing of Duration 
of NET from Fused Pellets" 

12/1/83-
5/31/85 

29,420 - 0 - 19,892.68 

D-65 Cornell Medical Center 
New York, New York 

Radioimmunoassays of NET in 
Serum Samples for Implant 
Study 

4,207.50 4,207.50 

N)o 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

1/1/85-6/30/85 

V. STEROIDAL CONTRACEPTION - MALE 

A. INJECTABLE 

PARFR 
#_ 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

361 The University of Texas 
Health Science Center 

San Antonio, Texas 
Ricardo H. Asch, M.D. 

"Testosterone Microcapsule 
Formulation Study" 

7/1/84-
6/30/86 

$122,106 $60,483.80 $60,483.80 

CD 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

7/l/84-12/31/84 

VI. NEUROPEPTIDES 

A. FEMALE 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

347 The University of Texas 
Health Science Center 

San Antonio, Texas 
Ricaroi H. Asch, M.D. 

"Studies on the Anovulatory 
Potency and Side Effects 
on an Inhibitory Analog of 
LH-RH in Cynomologous Monkeys" 

2/1/84-
1/31/86 

$145,501 $55,566.46 $80,312.79 

364 The Univer_;ty of Texas "Antifertility Effects of 
Health Scit-,e Center Microencapsulated LHRH 

San Antonio, Te is Agonist" 
Francisco J. Roja Ph.D. 

and Ricardo H. As',, M.D. 

9/1/84-
6/30/86 

64,218 11,148.75 11,148.75 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0
 

1/l/85-6/30/85
 

VIII. BARRIER CONTRACEPTION 

A. FEMALE 

PARFR 
I 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

338 Rush-Presbysterian-St. 
Luke's Medical Center 

Chicago, Illinois 
Lourens J.D. Zaneveld, 

D.V.M., Ph.D. 

"Development of Sperm 
Enzyme Inhibitors as 
Vaginal Contraceptives" 

7/1/83-
6/30/86 

$160,950 $20,883.74 $79,005.62 

338UI The University of 
Illinois at Chicago 

Chicago, Illinois 
Donald P. Waller, Ph.D. 

"Toxicology Studies of 
Acrosin Inhibitors" 

7/1/84-
6/30/86 

84,866 21,791.36 23,047.28 

371 Eastowne Ob-Gyn and 
Infertility 

Chapel Hill, North 
Carolina 

James R. Dingfelder, M.D. 

"Vaginal Spermicidal Barrier 
(VSB) Postcoital Tests" 

4/1/85-
3/31/86 

15,598 - 0 - - 0 -



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

1/l/85-6/30/85 

IX. IMMUNOCONTRACEPTION 

A. FEMALE 

PARFR 
# 

INSTITUTION & 
INVESTIGATOR(S) TITLE DATES BUDGET 

EXPENDITURES 
THIS PERIOD 

TOTAL 
EXPENDITURES 

315 Northwestern University 
Evanston, Illinois 
Erwin Goldberg, Ph.D. 

"Immunologic Suppression of 
Fertility by Synthetic 
Antigenic Determinants of 
Dehydrogenase-C4 - Extension 
of PARFR-232" 

3/1/82-
6/30/85 

$199,184 $51,935.13 $173,849.49 

351 The Tulane University 
School of Medicine 

New Orleans, Louisiana 
Andrew V. Schally, Ph.D. 

"Development of Methods for 
Female and Male Contraception 
Based on LH-RH Antagonist" 

1/l/g4-
12/31/84 

65,153 19,106.18 60,702.31 

355 Medical Research Founda-
tion of Oregon 

Beaverton, Oregon 
Nancy J. Alexander, Ph.D. 

"Enhancement of the Secretory 
Immune Response to LDH-C 4 " 

4/15/84-
6/30/85 

47,335 15,344.46 37,603.85 

356a The George Washington 
University 

Washington, D.C. 
Rajesh K. Naz, Ph.D. 

"Development of an Immunocon- 12/1/84-
traceptive Vaccine: Role of 8/31/85 
23-Kd Antigen in Immunoinfer
tility and Fertility Regulation" 

59,593 25,534.94 25,534.94 

359 Baylor College of 
Medicine 

Houston, Texas 
Bonnie S. Dunbar, Ph.D. 

"Active Immunization of Non-
Human Primates and Rabbits 
with Zona Pellucida Proteins" 

6/1/84-
5/31/85 

86,404 36,976.29 64,475.22 

D-32 Biologic Resources 
Laboratory, Univer-
sity of Illinois 
at Chicago 

Chicago, Illinois 

Animal maintenance, papio 
baboons for PARFR-315, and 
rhesus monkeys for PARFR-317 

10,191.55 95,181.00 



RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA
 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-00-1003-O0
 

1/1/85-6/30/85
 

IX. IMMUNOCONTRACEPTION (continued)
 

B. MALE
 

PARFR INSTITUTION & 
 EXPENDITURES TOTAL

# INVESTIGATOR(S) 
 TITLE DATES BUDGET THIS PERIOD EXPENDITURES
 

351 The Tulane University "Development of Methods for 
 1/1/84- $ 65,153 $19,106.18 $ 60,702.31 
School of Medicine Female and Male Contraception 12/31/84

New Orleans, Louisiana Based on LH-RH Antagonist"
Andrew V. Schally, Ph.D. 

366 University of Hong Kong "Immunological Contraception - 10/1/84-
 5,302 565.54 565.54
 
Hong Kong, Hong Kong Study on the Time Course of 3/31/86
 
Steven Y.W. Chan, Ph.D. Sperm Antibodies Production
 

in Rabbits Following Intra
vasal Injection of BCG 
(Bacillus Calmette Guerin)" 

367 Instituto de Biologia y "Fertility Inhibition of In 
 11/1/84- 9,900 6,930.00 6,930.00

Medicina Experimental Vivo Immunization with 10/31/85
 

Buenos Aires, Argentina Epididymal Proteins in
 
Jorge A. Blaquier, M.D. Hamsters"
 

http:6,930.00
http:6,930.00
http:60,702.31
http:19,106.18


RESEARCH PROJECTS BY AID CONTRACEPTIVE RESEARCH AREA 
UNDER COOPERATIVE AGREEMENT AID/DPE-0546-A-O0-1003-O0 

1/1/85-6/30/85 

X. MISCELLANEOUS 

PARFR 
# 

354 

360 

D-60 

INSTITUTION & 
INVESTIGATOR(S) 

Mahidol University 
Bangkok, Thailand 
Montri Chulavatnatol, 

Ph.D. 

University of Illinois 
at Chicago 

Chicago, Illinois 
John C.M. Tsibris, Ph.D. 

Reproductive Endo-
crinology Laboratory 

Chicago, Illinois 

TITLE 

"Screening of Thai Plants 
for Proteins (or Lectins) 
as Potential Vaginal 
Contraceptives" 

"Inter- and Intra-Cycle 
Variation of Genital 
Peroxidases in Women" 

Measurement of LH and Preg-
nanediol Glucuronide relating 
to PARFR-360 

DATES 

4/1/84-
3/31/85 

7/1/84-
6/30/85 

BUDGET 

$ 9,800 

28,127 

7,200 

EXPENDITURES 
THIS PERIOD 

$ 5,858.17 

20,766.85 

4,520.00 

TOTAL 
EXPENDITURES 

$ 9,633.61 

22,664.98 

7,200.00 

Ln 
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FOLLOWING ARE SIX MONTH TECHNICAL REPORT SUMMARIES
 

OF ALL PROJECTS DURING THIS PERIOD
 

1/1/85 - 6/30/85
 

Projects are listed by PARFR number and not by
 

"Contraceptive Research Area."
 



PROGRAMFOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 309 

JU 1 85
TITLE: "Ovulation Inhibition by Anordrin" 

INSTITUTION: Northwestern University Medical School 

PRINCIPAL INVESTIGATOR: Robert T. Chatterton, Ph.D. 

FUNDING PERIOD: 1/1/82-6/30/85 AMOUNTFUNDED: $214,928 

Below is a project summary for the January 1, 1985 - June 30, 1985 period. 

Work done during this reporting period was directed toward preclinical
 
evaluation of anordrin.
 

1. Five monthly injections of anordrin resulted in 7.0±0.8 months of
 
amenorrhea; all monkeys had evidence of an ovulatory cycle after the first
 
post-treatment menstrual period.
 

2. The highest production of urinary pregnanediol occurred in all monkeys
 
after the first injection. Two monkeys exceeded 2 pg/day during this time
 
(mean mid-luteal phase pregnanediol in control cycles is 4 pg/day) and both
 
had one day of vaginal bleeding shortly thereafter. Progesterone was elevated
 
the week before menses, approximately 6 months later, in all monkeys.
 

3. Sporadic peaks of urinary LH occurred during anordrin treatment. As many
 
as 6 peaks occurred during a 48 day treatment cycle. The mean concentration of
 
LH on the day of the peaks was 27.6±7.2 (SD) ng/ml. By comparison, the
 
mid-cycle surge of LH associated with ovulation in normal, untreated monkeys
 
was 28.8±13.7 (SD) ng/ml.
 

4. Serum estradiol measured weekly throughout the study remained at early 
follicular-phase levels in all monkeys, 28.1±2.8 pg/ml. No values were in the
 
preovulatory range. 

5. Vaginal smears were maintained at 10:1 cornified to basal cells in
 
treated monkeys until after the first menses when the ratio returned to lower
 
values. Normal cycles are characterized by approximately 1:1 ratios in the
 
follicular phase, and a rapid rise at about the time of ovulation to 10:1 or
 
more. The 10:1 ratio ismaintained until menstruation.
 

6. Blood coagulation factors antithrombin III and protein C were analyzed
 
monthly from the first through the fourth month during treatment. The values
 
-remained constant throughout the study. The antithrombin III values at the
 
beginning and end of this period were 177±32 (SD) and 173±28 (SD) as a percent
 
of the normal human standard. The comparable values for protein C were 297±47
 
and 300±38.
 

7. Two monkeys have been given intravenous injections of 3H-anordrin and
 
one has received an intramuscular dose. Serum, urine, and feces samples have
 
been collected for studies of pharmacokinetics. Preliminary results for volume
 
of distribution of anordrin indicate substantial protein binding by the drug;
 
he Vd was 863 L/kg bw. Clearance was also slow as expected, 6.5 ml/min/kg.
 
This is a half-life of about 7 days. Absorption from an intramuscular
 
injection site is also slow; a plateau of serum concentrations was not reached
 
until about 5 days after the injection.
 

SIGNATURE DATE 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 315
 

TITLE: "Immunologic Suppression of Fertility by Synthetic Antigenic
 
Determinants of Lactate Dehydrogenase-C 4 , Extension of PARFR-232
 

INSTITUTION: Northwestern University
 

PRINCIPAL INVESTIGATOR: Erwin Goldberg, Ph.D.
 

FUNDING PERIOD: 3/1/82-6/30/85 AMOUNT FUNDED: $199, 184 

Below is a project summary for the January 1, 1985-June 30, 1985 period. 

The objective of this project is to develop a contraceptive vaccine based
 
on synthetic peptides containing antigenic determinants of sperm-specific LDH-

C4 . Female baboons have been immunized with MC5-15, one such peptide, conjugated
 
to diphtheria toxoid (DT). The nature of the immune response, suppression of
 
fertility and its reversibility, as well as possible immunopathological effects
 
are being examined.
 

Fourteen female baboons received immunizations consisting of DT MC5-15 in
 
squalene and arlacel A plus CGP 11, 637 adjuvant. Immunizations were timed to
 
each individual's menstrual cycle. Fourteen control animals received the
 
adjuvant plus vehicle alone. Experimental animals all responded by making anti
bodies to the MC5-15 peptide that also reacted with LDH-C4 . No such antibodies
 
were detected in control animals. The animals were then mated four times or
 
until pregnant. Matings commenced in controls after their 4th and in experimen
tals after their 8th immunization. Only 3 experimental animals became pregnant,
 
compared to 10 pregnancies in controls.
 

Immunization of experimental animals was discontinued after the fourth
 
mating. Non-pregnant females were then mated up to seven additional times.
 
Serum antibody levels were monitored and as these levels decreased, 8 out of 11
 
(73%) of the experimental animals conceived. Thus, the immunosuppressive effect
 
of the injections on fertility was reversible.
 

Two of the DT-MC5-15 immunized females were studied to determine whether
 
antibodies were detectable in their reproductive tract secretions following sys
temic immunization. In both animals, antibodies specific for LDH-C 4 were
 
detectable by ELISA in oviductal fluids and cervical mucous. Antibody levels
 
in oviductal fluids appeared to peak at approximately the same time as serum
 
antibody levels. However, although both females had nearly the same serum
 
antibody titer, the oviductal fluid titer was much higher in one than in the
 
other. This result may indicate that monitoring the serum levels is not neces
sarily the best indication of the amount of antibody in the reproductive tract.
 

Tissue samples from kidney, liver, ovary, oviduct, uterus and lymph node
 
were removed from these two animals for immunopathological studies. These are
 
now being performed by Dr. K.S.K. Tung, at the University of New Mexico School
 
of Medicine, Albuquerque, NM. Extensive chemical analysis of their serum
 
including a screen for anti-nuclear antibodies and rheumatoid arthritis factor
 
is also in progress. Previous medical examinations of these and the other
 
immunized baboons do not indicate that any abnormalities resulting from the
 
immunizations will be found.
 

---- 6July 11, 1985
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 330T
 

TITLE: "A Clinical Evaluation of the Bioabsorbable Subdermal
 
Contraceptive Norethindrone Pellet Implant (Phase II)"
 

INSTITUTION: The University of Texas Health Science Center at San Antonio
 

PRINCIPALINVESTIGATOR: Ricardo H. Asch, M.D.
 

FUNDING PERIOD: 3/1/83-2/3B/85 AMOUNT FUNDED: $48,139 

Below is aproject summary for the January 1, 1985 - June 30, 1985 (FINAL) period. 

This represents a final report on the study Phase II Bioabsorbable Sub
dermal Contraceptive Norethindrone Pellet Implant PARFR 330T. 
 We were
 
contracted to compare the effects of subdermal implants of 3 or 4 bioabsorbable
 
pellets of Norethindrone in order to 
identify the lowest dose and duration that
 
is contraceptively effective. 
A total of 19 subjects were recruited and
 
randomly received implants of 3 (n=ll) or 4 (n=8) pellets of 35mg each in the
 
forearm without difficulty under local anesthesia. Data was collected regardin

cycle length, blood loss, ovulation, steroid levels, lipoprotein profiles (HDL,

LDL, VLDL, cholesterol) and blood chemistries (SMAC 24) on all subjects.

Pellets were removed after 6 months from 15 of the subjects, the remaining 4
 
subjects continued in the study for a total period of I year.
 

None of the subjects became pregnant. Serious side effects were observed
 
in only one subject, consisting of nausea and vomiting and a membranous
 
dysmenorrhea with passage of an endometrial cast one month after implant.

Removal of the pellets produced almost immediate dissappearance of these
 
symptoms.
 

Blood samples collected during tile study showed no significant changes in
 
SMAC and lipoprotein profiles. Absence of ovulation was evidenced in most
 
subjects as determined by serial progesterone levels.
 

Bleeding calendars were collected from all subjects. Cycle length and
 
blood loss varied greatly among individuals in both groups with one subject

who received 4 pellets being amenorrheic for the duration of the study.
 

I7
X' 




PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 337F 

TITLE: "Use Effectiveness of a Levonorgestrel-Releasing 
Intracervical Device" 

INSTITUTION: University of Helsinki; Helsinki, Finland 

PRINCIPAL INVESTIGATOR: Tapani Luukkainen, M.D., Ph.D. 

FUNDING PERIOD: 5/1/83-4/30/86 AMOUNT FUNDED: $97,537 

Below is a project summary for the January 1, 1985 - June 30, 1985 period. 

Project was terminated as of June 30, 1985 because the modified ICD vec
tor still resulted in a higher expulsion rate than the levonorgestrel IUD and
 
the most recent generation of copper IUDs and PARFR does not have access to
 
the master file on levonorgestrel. Hence, the chances for an IND were minimal.
 

Continuation of this project will probably be funded by ICCR since they
 
have access to the master file.
 

SIGNATURE DATE 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 337T 

TITLE: "Intracervical Device Acceptability Study" 

INSTITUTION: The University of Texas Health Science Center at San Antonio 

PRINCIPAL INVESTIGATOR: Rochelle N. Shain, Ph.D. 

FUNDING PERIOD: 6/1/83-6/30/86 AMOUNT FUNDED: $12, 502 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 
To date a total of 566 questionnaires have been received from Finland.
 

These include 260 initial interviews (109-1CD, 85-LNG IUD, and 66-Nova T); 
225
 
3-month follow-up interviews (103-lCD, 70-LNG IUD, and 52-Nova T); and 81 12
month interviews (68-ICD, 6-LNG IUD, and 7-Nova T). 
 A total of 492 instruments
 
have been coded; preliminary analysis has been conducted and the resultant data
 
have been presented at the June, 1985 ICCR meeting at 
the Population Council.
 

Preliminary results (initial intake and 3-month follow-up data) 
indicate
 
that both the ICD and LNG IUD devices are associated with lighter menses, 
more
 
irregular cycles, more spotting, 
less cramping and some amenorrhea. On the
 
other hand, the Nova T is associated with heavier menses and more cramping.

These subjectively perceived menstrual changes are consistent with expectations.

On most 3-month follow-up measures 
(can feel device, husband can feel device,

change in desire for sexual intercourse, presence of especially bothersome side
 
effects, overall satisfaction with device, overall husband satisfaction with
 
device, confidence in device, would recommend 
the device to others, etc.) there
 
are no significant differences between groups. 
Most users (between 89% and 95%)

of all three methods are either very satisfied or satisfied with their device.
 
owever, significantly more ICD users have either expelled their device 
or dis

continued use (9.6% of ICD users compared to no users 
in the two control groups).

Almost half of these discontinuations were due to expulsions. (This may be
 
associated with the higher incidence of nulliparity among the ICD users).

On the other hand, ICD users are significantly more satisfied than controls
 
with their current device than they were with previously used IUD's. This seem
ing discrepancy is explained by group differences in prior contraceptive behavior 
)atterns. Significantly more ICD users than members of the other control groups
(1) stopped using a contraceptive method because of dissatisfaction (more methods
 
ere discontinued in 
this group as well), (2) were dissatisfied with the last
 
nethod that they used, (3) experienced unacceptable side effects from oral. contra
zeptives, (4) were dissatisfied with their prior IUD 
(5' experienced unacceptable

3ide effects from their prior IUD, and 
(6) were dissatisfied with prior mechanical 
nethods. While there were no basic sociodemographic group differences (other thar 
i higher incidence of nulliparity among ICD users), the ICD group as a whole 
ppeared to 
be considerably more particular about contraceptive methods in general

and/or sensitive to side effects. 
 This finding was confirmed by Tapani Luukkainer
 
.D.: apparently, many women who selected the ICD were dissatisfied with other
 
ontraceptive methods and joined the study group in expection of 
finding a more
 
3atisfactory method.
 

Preliminary correlations indicate that prior contraceptive behavior patterns
 
n addition to other factors, are 
correlated with current dissatisfaction and
 
iiscontinuation among all three groups. Examples of such patterns includp havlying 

-7 
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discontinued a prior IUD because of dissatisfaction, overall dissatisfaction with
 
nrior IUD use, experience of side effects with a previous IUD, 
the tendency to
 
perceive side effects from contraceptive methods in general, and having felt
 
(subject and/or partner) a prior IUD. 
 Further analyses are necessary to determine
 
if controlling for these variables eliminates group differences in dissatisfaction
 
and discontinuation.
 

In summary, all three devices (ICD, LNG IUD and Nova T IUD) appear highly

acceptable to the Finnish sample. 
 Whereas there have been significantly more dis
continuations among ICD users, this population appears unique, in that they have
 
been more critical of contraceptive methods in general.
 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 338 

TITLE: "Development of Sperm Enzyme Inhibitors as Vaginal Contraceptives" 

INSTITUTION: Rush-Presbyterian-St. Luke's Medical Center 

PRINCIPAL INVESTIGATOR: Lourens J.D. Zaneveld, D.V.M., Ph.D. 

FUNDING PERIOD: 7/l/83-6/30/86 AMOUNT FUNDED: $160,950 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The objective of this project is to develop inhibitors of the sperm enzyme

acrosin, specifically aryl 4-guanidinobenzoates, as a new type vaginal
 
contraceptive with high potency and low toxicity. To date, a number of aryl 4
guanidinobenzoates have been synthesized with phenol portions that are
 
compounds approved by the FDA for human use. These aryl 4-guanidinobenzoates
 
are very active inhibitors of acrosin and several are about 100 times more
 
potent as vaginal contraceptives in the rabbit than nonoxynol-9. The acute
 
toxicity of all the synthesized inhibitors is less than that of nonoxynol-9.
 
The aryl 4-guanidinobenzoates were also shown to inhibit the fertilizing
 
capacity of human spermatozoa. Four inhibitors were selected for further
 
study and were shown to possess low subacute toxicity. During the past six
 
months, studies were performed to select one compound from these four that
 
would be tested in women by a Phase I Clinical Trial. These four aryl
 
4-guanidinobenzoates were shown to possess spermicidal activity at dose levels
 
that are lower than those that we intend to place vaginally. On mixing with
 
whole semen at low concentrations for maximally 2 minutes, the compounds
 
contact spermatozoa and inhibit acrosin even if the spermatozoa are washed
 
after the two minute incubation period (as occurs during cervical mucus
 
passage). The sponge was selected as the vaginal delivery system and
 
experiments have shown that the sponge material does not alter the activity of
 
the inhibitors and that the inhibitors can be released at high concentrations
 
from the sponge. These iswell as vaginal irritation experiments have led to
 
the selection of acetominophen guanidinobenzoate (AGB) as the compound that
 
will be used for the the Phase I Clinical Trial. The compound is presently

being synthesized in large quantities, its vaginal irritation and subacute
 
toxicity properties are being evaluated indetail, and the sponge is further
 
being developed as delivery system for this agent. The expected outcome of
 
this work is availability of a new vaginal contraceptive agent that ismore
 
potent and less toxic than nonoxynol-9.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 338UI 

TITLE: "Toxicology Studies of Acrosin Inhibitors" 

INSTITUTION: The University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 

FUNDING PERIOD: 7/1/84-6/30/86 AMOUNT FUNDED: $84,866 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

Toxicology of Acrosin Inhibitors 

The primary objective of this project is to evaluate the relative toxicity of several 
acrosin inhibitors (arylguanidinobenzoates) which are potential vaginal contraceptive 
agents. This information in combination with data on efficacy would then be used to 
select a single agent to be developed for Phase I clinical trials. Vaginal irritation and 
subchronic toxicology testing would then be performed on the selected inhibitor to support 
an IND for the drug. In previous reporting periods we evaluated the vaginal irritation 
of several acrosin inhibitors. A single compound has been selected and during this 
reporting period we began the development of the methods required for pharmacokinetic 
studies to monitor absorption and systemic exposure of the selected agent. GI,P protocols 
for the subchronic testing have been written. When formulated compound is available 
it will be tested in both the vaginal irritation assay and subchronic toxicity testing. 
Monitoring of blood levels of animals dosed by the vaginal route will also be performed. 
These data will then be used to support an IND application. 

SIGNATURE DATE
 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 339 

TITLE: "Efficacy of Studies in Primates with the Shug inthe
 
Absence of a Tissue Wrap"
 

INSTITUTION: Rush-Presbyterian-St. Luke's Medical Center
 

PRINCIPAL INVESTIGATOR: Lourens J.D. Zaneveld, D.V.M., Ph.D.
 

FUNDING PERIOD: 7/1/83-6/30/85 AMOUNT FUNDED: $37,476
 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The objective of this project is to develop a reversible vas deferens occlusive
 
device. To date, our studies have shown that a double silicone plug with the
 
two parts held together by a nylon thread, completely obstructs sperm
 
transport when placed in the vas deferens of primates and that normal sperm
 
passage occurs again when the device is removed. During the past six months,
 
an amendment was written to the FDA in request of a Phase I Clinical Trial.
 
Additionally, a number of studies were performed to allow implantation of the
 
device in the rat vas deferens so that the required toxicity studies can be
 
performed. A reasonably satisfactory technique was found and 400 rats have
 
been and are being implanted with the device. The rats will be euthanized
 
after 6, 12 and 24 months and the site specific toxicity determined.
 
Implantation of the device into the human vas deferens is not optimal as yet

and techniques are being studied to make implantation very simple using a
 
mechanical inserter. Contact ismaintained with the FDA so that assurance can
 
be obtained that a Phase I Clinical Trial will be approved within the next six
 
months. The expected outcome of this work is the availability of a device
 
that can readily and easily be implanted into the vas deferens, will obstruct
 
sperm transport when in place and will allow the ejaculation of spermatozoa
 
again when removed.
 

/..--------SIGNATURE DATE 'I 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 339UI 

TITLE: "Toxicology of Silicone Implanted (SHUGS) in the Vas Deferens"
 

INSTITUTION: University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 

FUNDING PERIOD: 7/l/84-6/30/85 AMOUNT FUNDED: $55, 780 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

Toxicology of Silicone Implanted in the Vas deferens 

The primary objective of this project is to determine the effects of silicone imolanted
 
in the vas deferens of the rat. Silicone is the primary material used in the construction
 
of the SHUG, a reversible plug device for the male. Previously we determined the

appropriate diameter for implantation in the rat vas deferens and began developing

the surgical procedure for implanting the silicone in tile rat. The method for implanting

the device required a great deal of work because of the nature of the silicone material
 
and the small size of the rat vas deferens. During the end of this reporting period a

method was finalized and the GLP protocols finalized. The implantation of silicone

in the four hundred test animals has begun and will be completed shortly. Autopsies

of groups will be performed after six months, one year and two years of exposure. Phase

I clinical trials will be initiated if FDA approval can be obtained following the autopsy

of the six month exposure group.
 

SIGNATURE DATE') 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
Q 
4 PARFR- 341
 

TITLE: "Phase I Poly NET 90 Injectable Study"
 

INSTITUTION: The University of Alabama in Birmingham 

PRINCIPAL INVESTIGATOR: Lee R. Beck, Ph.D. 

FUNDING PERIOD: 12/1/83 - 11/30/85 AMOUNTFUNDED: $79,264 

Below isa project summary for the January 1, 1985 - June 30, 1985 period. 

Ten subjects will be treated with one of three doses of Poly NET 90 to 

determine the optimal dose for a multi-center Phase II clinical trial using 

the same formulation. Two subjects voluntarily withdrew from the study 

during their control cycle, effecting a delay in completing the treatments.
 

Nine of the ten subjects have been treated, with three subjects each
 

receiving 50, 75 or 100 mg norethisterone (NET) contained in PLGA
 

microspheres. There have been no reported 
 side effects following
 

treatment. The last patient will receive the 
 100 mg dose. Blood samples
 

are being obtained at weekly intervals to provide sufficient data for
 

selection of the dose to be used in the Phase II trials. 
 Posttreatment serum
 

NET levels determined to date exceed 0.70 ng/ml, and all values are less
 

than 4.00 ng/ml. Intergroup comparisons will be made when an adequate 

number of posttreatment samples have been obtained from the subjects in 

each group. A meeting is planned for the end of September to select the 

dose for use in the Phase II clinical trials. 

SIGNATURE 0 ---- _DATE/



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 341C 

TITLE: "Phase II Poly NET 90 Injectable Study" 

INSTITUTION: Centro Nacional de la Familia 

PRINCIPAL INVESTIGATOR: Horaci0 B. Croxatto, M.D. 

FUNDING PERIOD: 1/1/84-12/31/85 AMOUNTFUNDED: $45,419 

Belowisaprojectsummaryforthe January 1, 1985-June 30, 1985 period. 

Each of four women received a single injection of 75 mg NET poly (DL

lactide-co-glycolide) microspheres formulation. 
 Blood samples were drawn
 
during one pretreatment cycle in 2 of these women to determine estrogen and
 

progesterone 
levels and assess the occurrence of ovulation. After drug
 

administration, clinical 
follow up and blood sampling were continued in all
 

until one or two normal cycles were detected. During treatment, blood samples
 

were obtained once or twice a week in 2 women during month 1, in one during
 

month 2, in all women during months 3 to 6 and in 2 women during month 7. An
 
aliquot of each serum sample was lyophilized and send do Dr. Lee Beck in
 

Alabama for NET determination. The rest of each sample was frozen for
 

measuring estradiol and progesterone. Plasma progesterone levels compatible
 

with ovulation were observed at various 
intervals after drug administration
 

in the 4 cases.
 

Women were protected with IUD or spermicides according to the instructions
 

received. Bleeding irregularities were observed in the 4 women. No other
 

problems were detected.
 

TURE DATE ,
 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 341T 

TITLE: "Phase Il Poly NET 90 Injectable Study"
 

INSTITUTION: The University of Texas Health Science Center at San Antonio
 

PRINCIPAL INVESTIGATOR: Jose P. Balmaceda, M.D. 

FUNDING PERIOD: 1/1/84-12/31/85 AMOUNT FUNDED: $82,487 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

We were contracted to test the safety, contraceptive effectiveness and
 
effect on ovarian function of the 75 mg injectable NET poly (DL-lactidecogly
colide) micronhere on up to 200 subjects.
 

Premature termination of Phase II was necessitated by an inadequate rise
 
in serum NET levels after injection of the microcapsule as compared to the
 
levels seen in Phase 1.
 

Of the 15 original subjects injected 1 dropped out for personal reasons
 
and 5 opted for a systemic contraceptive method, making them ineligible to
 
continue further with the modified study. The remaining 9 subjects continued
 
with blood sampling for serial serum NET levels in the months following in
jection.
 

All of the subjects have completed their blood sampling, termination
 
visits have been perfurmed and menstrual charts have been collected.
 

Eight of the thirteen subjects that were follov J after injection, have
 
progesterone serum levels suggestive of ovulation during the first 30 days

after injection. These results are in absolute contradiction with Phase I
 
results at our center. Furthermore, of the nine subjects that completed
 
more than 90 days of follow-up after injection 7 had evidence of ovulation
 
in that period.
 

Serum NET levels did not rise until nine weeks post injection, peaking

around 12 weeks and then declining sharply over the next 3 weeks. These re
sults are in contradiction to Phase I where NET levels rose immediately after
 
injection and gradually declined until a second rise was evident between days

90-120. However, consistent with Phase I, ovulation was suppressed in all
 
subjects during the weeks correlatinq with the higher serum NET levels.
 

Menstrual bleeding patterns were also analyzed in the nine subjects that
 
continued with the follow-up. riean values show insignificant changes in total
 
number of bleeding days following injection. Individual variation though is
 
very notorious with some subjects having marked oligomenorrhea and amenorrhea
 
while others bled for 30 consecutive days.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 343 

TITLE: "NIH/Biotek Levonorgestrel Microcapsules" 

INSTITUTION: The University of Alabama in Birmingham
 

PRINCIPAL INVESTIGATOR: Lee R. Beck, Ph.D. 

FUNDING PERIOD: 11/1/83 - 4/30/85 AMOUNT FUNDED: $46,040 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

Two groups of five baboons each were treated with doses of Biotek
 
microcapsules obtaining 10 (Norcaps 20) or 20 (Norcaps 100) mg
 

levonorgestrel (LN). Blood samples obtained weekly were analyzed for
 

estradiol (E2), progesterone (P4) and LN content by radioimmunoassay.
 
Duplicate aliquots were provided to Mason Research Institute for
 

parallel LN determination. 

Blood sampling was discontinUed at approximately 460 days post

treatment (PT). At that time, serum LN levels were<O.125 to 0.84
 
ng/ml in four of the five baboons on the low dose. The fifth baboon
 

died at 378 days PT, following serum LN averaging 0.62 ng/ml from
 
day 302 through day 371 PT. Serum LN ranged from 1.74 to 4.26 ng/ml
 

in the five baboons on Norcaps 100 at 462 days PT.
 

Lack of menstrual cyclicity was maintained in all baboons in the
 
Norcaps 100 group through day 565 PT, the current status of the
 
baboons. The Norcaps 20 group has continued to have variable perineal
 

cyclicity.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

%J 

PARFR- 347 . " ]1 " 

TITLE: "Studies on the Anovulatory Potency and Side Effects of an

Inhibitory Analog of LH-RH in Cynomologous Monkeys"
INSTITUTION: The University of Texas Health Science Center at San Antonio 

PRINCIPAL INVESTIGATOR: Ricardo H. Asch, M.D. 

FUNDING PERIOD: 2/1/84-1/31/86 AMOUNTFUNDED: $145,501 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The aim of these studies is to determine the effects of chronic

administration of an LH-RH inhibitory analogue in regularly cycling

cynomologous monkeys. 
The studies were designed toward determining the
adequate dose of the LH-RH antagonist that would provide effective anovulation

without inducing a state of hypo- or hyperestrogenism. 
These studies are the
continuation of those previously funded by PARFR (PARFR-302), in which we
demonstrated that LH-RH antagonists are potent antigonadotropins in nonhuman

primates, and that they inhibit ovulation when administered on a short-term
 
basis to rhesus and cynomologous monkeys.
 

Experiment 1: 
 screening of different doses of LH-RH antagonists that
induce consistent anovulation without creating a marked hypoestrogenic state.

Each animal received the drug or vehicle in subcutaneous daily injections for
sixty successive days. On day 61, a progesterone challenge was performed in
 
all animals.
 

As a result 
of this study, a dose of LH-RH antagonist was determined

that induced a marked hypoestrogenic state in which the progesterone challenge
was negative, and a dose in which normal vaginal bleeding followed the
 
progesterone injection.
 

Groups I and 4 (250 mg and 1000 mg) have been completed. The results

obtained, however, contradicted our previous findings in terms of ovulation

suppression. 
Two animals in each group ovulated during the time of treatment

(both dosages had been proven previously to inhibit ovulation consistently).

Due to this, a new batch of the antagonist was ordered to start the protocol

again. The experiment is now in progress.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 349 

TITLE: "Preparation of Fibrous Estradiol/Progesterone IUDs for 
Phase I Clinical Trials, Continuation of PARFR-324" 

INSTITUTION: Southern Research Institute 

PRINCIPAL INVESTIGATOR: Richard L. Dunn, Ph.D. 

FUNDING PERIOD: 11/l/83-6/30/85 AMOUNT FUNDED: $98,694 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The objective of this project was 
to develop an IUD delivery system for
the combined administration of estradiol and progesterone. 
 The system was to
consist of estradiol- or progesterone-releasing fibers wrapped around a con
ventional T-shaped IUD. In previous studies, 
SRI had developed coaxial or
reservoir fibrous systems that gave constant rates of release of both estradiol

and progesterone. However, when SRI began to 
prepare the exemption for an
IND, SRI found that one of the rate-controlling membrane polymers was 
no longer

commercially available. SRI identified five candidate materials for use 
as the
 
sheath polymer, made fibers from them containing steroids, and evaluated their
in vitro release. SRI determined that several of the polymers would give satis-

Factory release rates for the proposed IUD system.
 

Based upon these results, SRI began to prepare the IND for the fibrous
estradiol/progesterone IUD. 
 However, the data from Dr. Antonio Scommegna's
study in which he had evaluated the fibrous systems in rabbits indicated that

the two steroid fibers had to be intertwined with each other to obtain the

desired combined effect. With this requirement and the change in the sheath

polymers, SRI was 
unable to wrap sufficient lengths of both estradiol- and
 
progesterone-releasing fibers around the required T-shaped IUD platform and
obtain the desired release of both steroids for greater than two years. 
 To

intertwine equal lengths of both fibers around the IUD platform and still
the device into the inserter, SRI had to reduce both the length and size of 

get
the


fibers. Both reductions caused SRI to decrease the core 
loadings of each

steroid, and these lower loadings resulted in shorter durations of release.

Because the duration of release was 
shorter than desired, PARFR, rejected it,

because the device did not release for more than two years.
 

If, however, the fibers can 
be wrapped separately on the IUD platform as

originally proposed or if a different platform can 
be used, then the currently

available estradiol- and progesterone-releasing fibers 
can be used to prepare
 
a steroid-releasidg IUD with more than two years of release.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 350 

TITLE: "An Intra Tubal Device (ITD) for Female Sterilization"
 

INSTITUTION: Tenon Hospital, University of Paris 

PRINCIPALINVESTIGATOR: Jacques Hamou, M.D. 

FUNDING PERIOD: I/1/84-6/30/85 AMOUNT FUNDED: $11 ,000 

Below is a project summary for the July 1, 1984 - December 31, 1984 period. 

Sixty-three patients, who requested permanent sterilization and who ful
filled the conditions of the protocol established for this study, underwent
 
insertion of the ITD under microhysteroscopic office procedure. Last procedure

for this study was performed December 13, 1984.
 

The device was slightly modified as from June, 1984 (patient No. 39); the
 
distal hook being replaced by a double hook in order to reduce displacement and
 
rejection rate.
 

One intrauterine pregnancy occurred; the patient underwent uneventful
 
elective abortion.
 

Forty-seven follow-up microhysteroscopies were performed during this
 
semester. Acceptability of repeated hysteroscopy was good.
 

The findings confirm the extreme low rate of risks and complications. Th,.
 
displacement rate with the modified device was reduced.
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PROGRAM FOR APPLIED RESEARC'H ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 352 

TITLE: "Baboon Testing of Duration of NET from Fused Pellets" 

INSTITUTION: The Board of Trustees of the University of Alabama for 
the University of Alabama in Birmingham

PRINCIPAL INVESTIGATOR: Lee R. Beck, Ph.D. 

FUNDING PERIOD: 12/1/83 - 5/31/85 AMOUNTFUNDED: $29,420 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

Five baboons implanted with cholesterol-fused NET pellets continued
 
to display suppressed ovarian activity through 470 days posttreatment

(PT). 
 Serum NET levels at that time were 0.43 ng/ml (2 pellets), 0.47
 
and 0.75 ng/ml (3 pellets), and 1.07 and 1.05 ng/ml (4 pellets). On day

475 PT, the pellet remnants were successfully removed from two of the

baboons as evidenced by a resumption of perineal cyclicity.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 354
 

TITLE: "Screening of Thai Plants for Proteins (or Lectins) as Potential
 
Vaginal Contraceptives"
 

INSTITUTION: Faculty of Science, Mahidol University
 

PRINCIPAL INVESTIGATOR: Montri Chulavatnatol, Ph.D.
 

FUNDING PERIOD: 4/1/84-3/31/85 AMOUNT FUNDED: $9,800
 

Below isaproject summary for the January 1, 1985-June 30, 1985 (FINAL) period.
 

The objective of this project is 
to search for new proteins or lectins
 
from Thai plant extracts that can agglutinate human sperm and/or inhibit

human sperm motility. This report covers the period of the last three months
 
of the project, January 1, 1985 - March 31, 1985.
 

Semen samples from volunteers were collected by masturbation into
 
clean bottles and delivered to the laboratory within 2 hours. Samples with

good sperm count (,<50 x 106/ml) and good motility (,<50%) were selected for
 
tests. 
 Seeds and storage roots (tubers) of plants found in Thailand were
 
collected for extraction. The fresh or frozen plant tissue (25 gm) was
 
chopped and then homogenized is 75 ml of ice-cold phosphate-buffered saline,

pH 7.4 (PBS). Any insoluble material was removed by centrifugation at
 
10,000 x g for 30 min at 40C. 
 Protein fraction was precipitated from the
 
supernatant fluid by ammonium sulfate (80%), collected by centrifugation,

redissolved in PBS and dialyzed against PBS at 40C overnight. 
Human sperm

agglutination test was performed by mixing an aliquot (50 pl) 
of semen or
 
washed human sperm (4x10 7 cells/ml) with 50 pl of the dialyzed plant extract
 
at room temperature. Sperm agglutination was observed under a dark-field
 
microscope within 1 minute after mixing. 
 The test was scored from 0 (no
 
agglutination) to 4 (maximal massive clumping). 
 In this period, we tested
 
17 species. Among these, two were found effective, namely taro (Colocasia

esculenta) and bread fruit (Artocarpus aZtilis). Fifteen inactive species
 
were pomegranate, mangosteen, guava, turmeric, ginger, betal nut, galangal,

leech lime, star gooseberry, pararubber, yam bean, turnip, bael fruit,

santol, and carambola. 
 Together with those tested in the previous nine-month
 
period, a total of 50 species were tested in the full 
period of the project.

Among these, 11 were found active and 39 were inactive. To recap, the 11

species containing human-sperm binding lectins were : Jack fruit, red kidney

bean, garden pea, yard-long bean, sa-taw, broad bean, peanut, green gram,

soybean, taro and bread fruit. 
These plants should be potentially useful
 
for the development of new lectin-based vaginal contraceptives.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 355 

TITLE: "Enhancement of the Secretory Immune Response to LDH-C4"
 

INSTITUTION: Medical Research Foundation of Oregon
 

PRINCIPAL INVESTIGATOR: Nancy J. Alexander, Ph.D.
 

FUNDING PERIOD: 4/15/84-6/30/85 AMOUNT FUNDED: $47,335 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

We immunized 16 female monkeys on 
the seventh day after the
start of menses with primary subQ injections of LDH-C 4 plus B.

pertussis, in saline. The were
monkeys then divided into 
groups. One group was stimulated with 

two
 
an aerosol preparation and


the other an 
enteric capsule both containing LDH-C4 con A. Three

days later all were 
given agarose vaginal plugs containing LDH-C 4
and con A. Both IgC and IgA anti-LDH-C 4 antibodies did develop.

Both humoral and locally produced antibodies developed. 
Three
months later the 
genital secretory immune system was restimulated
 
with another vaginal plug. Subsequently, the females were placed

in a breeding study. 
 At no time in the study did oral lavage
samples exhibit any significant antibody activity, although sig
nificant levels of anti-LDH-C 4 were found in 
the vaginal lavage
samples. Maximal 
serum IgG levels coincided with maximal IgA
levels. 
 The highest levels occurred at day 28 following the
primary immunization. 
The female macaques stimulated via the gut

appeared to 
develop a slightly better immune response than those

stimulated via the bronchioles. 
 There was a large amount of

variation in 
the individual response:, to the immunizations. 

fertility of these monkeys 

The
 
was not reduced; pregnancy occurred in


both high and low antibody responders. We suggest that the anti
body levels at the time of mating were too low to inhibit con
ception. The levels of antibodies seem to be generally detected
for less than 42 days following immunization, after which the

levels return to preimmunization levels. 
 This reflects well on
 
the potential reversibility of this procedure.
 

The results of the study indicate that there are some basic

questions that need to 
be addressed before another contraceptive

vaccine study 
in non-human primates is initiated.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 356a
 

TITLE: "Development of an Immunocontraceptive Vaccine: Role of 23-Kd

Antigen in Immunoinfertility & Fertility Regulation"
 

INSTITUTION: The George Washington University
 

PRINCIPALINVESTIGATOR: Rajesh K. Naz, Ph.D.
 

FUNDINC PERIOD: 12/1/84-8/31/85 AMOUNT FUNDED: $59,593
 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

As the availability of human germ cells is limited for use 
in the isolation
 
of FA-l required for large scale practical use, we tried to purify it from
 
murine germ cells. 
 We have purified FA-l from either deoxycholate (DOC) - or
 
lithium diiodosalicylate (LIS)  solubilized murine testes by immunaffinity
 
chromatography using monoclonal antibody M-24. 
The FA-l thus isolated is
 
homogeneous and shows 
a single band of 47 kilodaltons (kDa) when analyzed by

slab SDS-PAGE and silver staining. Following removal of the detergent and
 
extensive dialysis or treatment with 0.5M NaCl, 
PAGE analysis shows a 23 kDa
 
band. Two-dimensional (2D) 
PAGE of the eluted FA-l shows 4-5 polypeptides in
 
the 47 kDa or 23 kDa range. The dialyzed FA-I contains a major 23 kDa and a
 
minor 48 kDa band when separated on both 
sucrose and cesium chloride gradients.

High performance size-exclusion chromatography shows a major peak at 23 kDa and
 
a minor peak at 50 kDa. Further analysis of the 23 kDa peak by reverse-phase
 
chromatography resolves the antigen into 
3 peaks, which gave similar 2D patterns
 
as the native FA-I. Lectin affinity chromatography on a lens culinaris column
 
demonstrates that a part of the anticen is bound 
to the lectin while the rest
 
is not. 
 The FA-l reveals a positive reaction with periodic-Schiff reagent and
 
contained glucose and mannose, which together constituted 18.8% of the total
 
antigen mass. 
 Amino acid analysis shows a high percentage of aspartic and
 
glutamic acid, while the N-terminal analysis shows serine and aspartic acid
 
(Naz et al, Proc. Natl. Acad. Sci., USA, manuscript, submitted).
 

MA-24 monoclonal antibodies inhibited fertilization and fertility in vivo
 
in female mice and female rabbits when antibodies were administered passively.
 
Recently we actively immunized six female rabbits with the purified, and
 
well-characterized FA-l 
and found a drastic reduction in fertility after
 
fmmunization. Antiserum collected from these rabbits at various stages of
 
immunization was negative in agglutination and immobilization techniques. All
 
the animals responded to the antigen and raised an 
immune response recognizing
 
specific bands in the Western blot enzyme immunobinding procedure. The modal
 
ELISA titers in these antisera, as tested against the antigen coated on plates
 
were > 1:2560. We are investigating the local immune response in the vaginal
 
secretions.
 

Presently, we are investigating the effect of active immunization on
 
fertility in female mice. 
Six female mice actively immunized with FA-I showed
 
a significant inhibition of fertility when mated with males of proven fertility.
 
We are planning to conclude these results by 
summer.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 3,5-q 

TITLE: Active Immunization of Non-Human Primates and Rabbits with 
Zona Pellucida Proteins
 

INSTITUTION:Baylor College of Medicine 

PRINCIPAL INVESTIGATOR: Bonnie S. Dunbar 

FUNDING PERIOD: 7/1/84-7/1/85 AMOUNT FUNDED: $78,000 

Below is a project summary for the January 1, 1985-July 15, 1985 period. 

In order to evaluate the effect of immunization with purified ZP proteins
 

on ovarian function in primates, bonnet monkeys and rhesus monkeys have been
 

given total heat-solubilized as well as two purified deglycosylated ZP glyco

proteins. All animals have developed significant antibody titers to specific
 

ZP proteins as analyzed by enzyme-linked immunoassay and 2D-PAGE immunoblot
 

procedures. The titers from animals receiving the heat-solubilized ZP prepa

ration were much greater than those receiving the purified proteins. (Since
 

these monkeys do not normally cycle during the summer months, the effects on 

ovarian function cannot be monitored until the fall). Some of the baboons
 

which were immunized with the 55K protein showed alterations of ovarian func

tion as measured by estrogen levels. The antibody titers and ovarian cycles
 

are continually being monitored.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 360 

TITLE: "Inter-and Intra-Cycle Variation of Genital Peroxidases in Women" 

INSTITUTION: University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: John C.M. Tsibris, Ph.D. 

FUNDING PERIOD: 7/l/84-6/30/85 AMOUNT FUNDED: $28,127 

Below isaproject summary for the January 1, 1985 - June 30, 1985 (FINAL) period. 

Ca++ 
The levels of Guaiacol Peroxidase (GP), a extracted enzyme from
 
cervical mucus or vaginal fluids can define the fertile period in women. GP 
specific activity decreased rapidly 5-6 days before ovulation (the LH+1 day) and
 
rose again 1-2 days after ovulation. GP levels were measured by a simple
 
colorimetric assay (guaiacol + H202 ) and were expressed as units of activity per
 
g wet sample; one unit of GP activity increases by one the 470 nm absorbance of
 
the reaction mixture per min. In the luteal phase there was a strong positive
 
correlation between GP and serum progesterone, therefore, GP was also proven
 
useful in detecting, a) low progesterone levels, suggestive of a luteal phase
 
defect, and b) early pregnancy. (Tsibris et al, Fertility and Sterility, August
 
1985 issue).
 

The objective of this project was to test the reproducibility of the
 
cervical mucus GP patterns in ten volunteers, each tested for six menstrual
 
cycles. Daily samples of cervical mucus were collected with a fertility cannula
 
at the external os, following the insertion of a speculum, and GP activity was
 
measured spectrophotometrically. First-morning urine was used for the
 
determination of LH and pregnanediol.
 

The 	main conclusions drawn from our data, are as follows:
 
1. 	An average 6.4 + 1.2 (SD) days prediction of ovulation was observed in 24 

cycles of six volunteers each studied for 2-6 menstrual cycles.
 
2. 	Within each individual we tested the time period from 7 days before to 3
 

days after ovulation (the LH+l day) and found (using 2-way ANOVA) that the
 
GP "profiles" were not different (P >0.05) from cycle to cycle. However,
 
one of the six volunteers showed significant differences among her cycles;
 
she also had lower than normal urine LH or pregnanediol in 2 of her 6
 
cycles.
 

When the test period was expanded to days -10 to +3 from ovulation then 4 
of 6 volunteers had significanlty different cycles. This suggests that 
there is quite a scatter of GP values at the very beginning of the cycle but
 
not 	later when they approach ovulation.
 

3. 	A seventh volunteer showed consistently (P <0.05) short "luteal" phases,
 
following the GP nadir, in the 3 cycles tested which must have been
 
anovulatory as indicated by the low pregnanediol values.
 
Therefore, GP "profiles" in cervical mucus can be useful diagnostic tools 

of some abnormalities (sporadic or permanent) of the menstrual cycle.
 
We conclude that serial measurements of GP specific activity in
 

cervicovaginal secretions would constitute a useful method to predict ovulation
 
for couples wishing to achieve or avoid pregnancy. In addition, it may supply
 
useful information on the cause of infertility.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 361 

TITLE: "Testosterone Microcapsule Formulation Study" 

INSTITUTION: The University of Texas Health Science Center at San Antonio 

PRINCIPAL INVESTIGATOR: Ricardo H. Asch, M.D. 

FUNDING PERIOD: 7/1/84-6/30/86 AMOUNTFUNDED: $122, 106 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The objective of this project is to determine the release rate of micro
capsules loaded with testosterone (T) in non-human primate animal models.
 

Microcapsules (45-125pl)(85:15 poly (DL-lactide - CO glycolide))
 
containing a core loading of testosterone (42% T, 55mg) were used in an attempt
 
to mimick the daily T production in this species for up to 4-6 months. Serum
 
levels of T, DHT, FSH and LH were obtained for 1 month prior and I month after
 
bilateral castration (cx); then, the microcapsules were administered as a single
 
injection IM and the blood sampling continued for 6 months. In addition, the
 
following tests were performed throughout the study: lipoprotein profile (HDL,
 
LDL, VLDL), liver enzymes (SGOT, SGPT, LDH) acid phophatase, SMAC-20 and CBC.
 
Following cx, blood levels of T, DHT, FSH and LH changed drastically. T and DHT
 
fell from 4.4-11.2ng/ml to 0.1-0.3ng/ml (P<.001), and from 2-4.2ng/ml to 0.2
0.6ng/ml (P<.001) respectively, within a week from cx. During that same period,
 
FSH and LH rose from 2.8-3.2pg/ml (P<.001) to 15-20lig/ml (P<.O01) and from
 
0.8-1.4pg/ml to 2.8-3.4og/ml (P<.O01) respectively. By three months after the
 
microcapsule administration, T, DHT and LH values returned to baseline pre
castration (precx.) valves. 4 months after the microcapsule injections, serum
 
T values had dropped below baseline precx. levels. DHT values also dropped
 
slightly below precx. levels by 4 months. By 6 months after the microcapsule
 
injections, serum T and DHT levels had dropped to post castration values. 4-6
 
months after the microcapsule injections, LH levels remained at baseline precx.
 
values. Serum FSH values remained high at post castration levels throughout the
 
study. Values of serum chemistries were not different before cx from those
 
observed 3 months after the microcapsule injections. These results suggest
 
that the availability of such a system of a long lasting biodegradable micro
capsule formulation of testosterone may open new approaches of androgen
 
administration with possible uses both as a male contraceptive as well as in
 
the treatment of hypogonadal men.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 362 

TITLE: "Combination Injectable Steroidal Microsphere -

Continuation of PARFR-332" 
INSTITUTION: Stolle Research and Development Corporation 

PRINCIPAL INVESTIGATOR: Danny H. Lewis, Ph.D. 

FUNDING PERIOD: 10/l/84-5/31/85 AMOUNTFUNDED: $67,195 

Below isaproject summary for the January 1, 1985-June 30, 1985 'fEl; period. 

The objective of this project is the development of a con
traceptive comprising microspheres of norethisterone and ethynyl

estradiol. The individual steroids would be microencapsulated

separately and then combined in a specific ratio in a single

injection. The target duration of activity is 90 days. This
 
type of formulation would be expected to provide greater control
 
over uterine bleeding in women using the long-acting injectable
 
contraceptive.
 

Twelve baboons in 3 groups have been treated with a combin
ation of NET (Batch SR003-60) and EE (SROO14-7) microspheres.

Endometrial biopsies are being performed at 
30 day intervals
 
during the first 90 days PT, and biweekly blood samples are being

obtained during the first 120 days PT. Group A (n 
= 2) received
 
40 mg NET and 1.0 mg EE, was deturgesced by day 40 PT, and had
 
no ovulatory P4 levels in the first 52 and 105 days PT. Group

B (n = 5) was treated with 20 mg NET/0.50 mg EE. Following

deturgescence in all five baboons by day 20 to 37 PT without
 
concomitant ovulatory P4 levels, 3 baboons had P4 greater than
 
3 ng/ml on days 63 to 73 PT. Group C (n = 5) was injected with
 
10 mg NET/0.25 mg EE, and all five had at least two consecutive
 
ovulatory serum P4 levels between days 40 
to 70 PT. Serum EE
 
levels were usually less than 100 pg/ml, and serum NET reached
 
peaks of 3 to 4 ng/ml.
 

The NET microspheres tested thus far contain only 25% by

weight drug. We are now preparing a new NET/EE combination
 
formulation in which the NET microspheres are equivalent to those
 
being tested in the Phase I clinical trial at UAB; i.e., 45-50%
 
loaded. 
Baboons will be treated with this formulation within
 
the next few weeks. We expect to prepare an IND on this product

during late 1985 and clinical testing could begin in the first
 
or second quarter of 1986.
 

A 
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 363 

-
"Laboratory Studies on an Antispermatogenic Agent THP
TITLE: 

for Control of Male Fertility"
 

INSTITUTION: The University of Western Ontario
 

PRINCIPAL INVESTIGATOR: John P. Wiebe, Ph.D. 

FUNDING PERIOD: 10/1/84-3/31/86 AMOUNT FUNDED: $90,000 

Below isaproject summary for the January 1, 1985 - June 30, 1985 period. 

The overall objective of the project is to determine the antifertility

effects of intratesticular injections of 1,2,3-trihydroxypropane (TIIP) solution 
in small mammals and subhuman primates. We had already shown that in the

laboratory rat a single injection results in cessation of spermatogenesis and 
consequent infertility for at least 6 months, without reduction in libido,

secondary sex characters or differences in hormone levels and hormone receptors.

During the current reporting period (January 1, 1985 to June 30, 1985) we
 
continued to study the effects and mechanisms of action of T1IP treatment in rats
and rabbits. It was determined that the volume of THP injected must be adequate
for dispersion of the substance throughout the testis and that TIIP is effective 
also at lower concentrations. Long term experiments are in progress to deter
mine if the antifertility effect is reversible. Treatment of pubertal (35 day
old) males effectively halts spermatogenesis; serum androgen levels fall era 
the treatment but are back to normal at 6 weeks. In vivo experiments with C-
THP have shown that the substance is 99.8% removed from the testes by 24 hours 
after an injection; some of the THP is metabolized to C02 , about 10% of the

radioactivity appears in the urine and feces and only traces (<0.2%) are found 
in epididymis, prostate, seminal vesicles, kidney, liver, and 24body fat at
hours. In vitro studies have shown that testis homogenate converts TIIP to CO2 .Examination of tissues at the lioht and electron microscope level is in prog
ress; to date the results indicate that the limiting membranes around the semi
niferous tubules may be affected by the treatment but the myoid cells are normal 
and the Sertoli cell tight junctions retain the capacity to exclude lanthanum.
 
The lumen of the epididymis decreases in size but the cells are nomal in appea
rance. A preliminary experiment (n=6) on rabbits shows that THP treatment 
results in 99.9% reduction in sperm per ejaculate, 100% infertility upo ma
tings, without significant change in libido, serum androgen and estrogen, testi
cular 5-alpha-reductase activity, gonadotropin/receptor binding and secondary 
sex characters. A larger experiment on rabbits (n=10) is underway and wijl1
include testicular steroidogenesis, histology, and the long term effects, in
addition to the above parameters. Methods of autoantibody and androgen binding
protein (ABP) measurements have been tested. Preliminary tests on rabbit serum 
samples indicate no differences in agglutination between control and TImP
treated. Results from rats and ABP measurements are not yet available. Twenty
Squirrel Monkeys have been purchased and are undergoing quarantine at Michigan

State University. We hope to begin treatments in September and Dr. Dukelow 
(M.S.U.) has agreed to obtain regular semen samples and analyses on a contrac
tual basis. If TIP treatment is effective in primates without side effects, it 
could lead to the development of an effective human male contraceptive. 

17 95 
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PROGRAM FOR APPLIED RESEARCH ON FERTIITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- -'-36 ------

ITLE: "Antifertil1ity Effects~of~Mirecpsla LHRH Agon1ist"i
INSTITUTION: f ,erlteesiy.!Fit 

INSITUION exas Science~Center at San AntonioThUnverityof Healt 


PRINCIPAL INVESTIGATOR: F s R ,
 

FUNDING PERIOD 9/1/84-6/30/86 AMOUTFUNDED $64,218 

roject summary Janua985 June 3 1985 peod 

'At presen we have completed t analysis concerning etyof the
 
menstrual cyclesoin each of the twenty cynomolgus mnkeys involved in the study.

To accomplish ~th'is,: all the animals were periodically~checked for regular~cycles
 
b vaginal swabbing,(serial .lapaoscopies and,serum estrogen-and progesterone

determinations. isphase of..he project wa in accordance withouriinitial
 
objective to use only monkeys that underwent at least two consecutive normal,
 

.ovulatory
menstrual cycles,
 

Having accomplished this objective, we initiated the different regimes, 
~according to our riginial protocol. Consequently, Group.1 receiv'ed asimple~ 
~S~c. in~jection of microcapsules releasing D-Trp-6-LH-RH~(at a rate of 20)zg/day,
for 30 days) every 30 days. Group 2 received,in addition to the 'microcapsules 

A as in Group 1.,a progesterone challenge (50mg, i.m.) on day 25 'of each, cycle. 
Groups 3,and 4 represented the corresponding controls for each of theexperi- K 
mental groups, and therefore, they were injected with vehicle. To ensure a 
faster and better inhibition of pituitary-gonadol axis, we injected 1O00pgDTp-6-LH-RH/day for 7'days before the first injection o ircpue. I
 
subsequent,months, the monkeys received only the microcapsules every 30 days.
 

Laparoscopies were performed at periodic, intervals to-determine the degree
of~folliculogenesia and to time the ovulation date for each month. MAo, blood 
was drawn evary week and circulatory concentrations of 7511, 141, prolactin, -

estradiol and progesterone were determined by radioimmunoassay.
 
- - >,
~ Our data obtained in these initial months of treatment, indicate that the
 

-DTrp-6-LH-RH microcapsules administered in a single s.c. injection every 30
 
days can suppress LH levels and delay ovulation for 4 consecutive months as,+:?: + :3 aAA, - - :+ : :+ ++ 3 :+++ + ;.+ :+ + ++ ;+.+++:+:+++ + a.+:+++ +3 +++:+;.+++ + - + + + + + + 3; 3 ++ +++ + : +++: -: 

~\j, determined by progesterone and estradiol profile, vaginal swabbing and seriala 
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 366 
"Immunological Contraception - Study on the Time Course of Sperm


TITLE: 
 Antibodies Production in Rabbits Following Intravasal Injection
 
of BCG (Bacillus Calmette Guerin)"


INSTITUTION: University of Hong Kong
 

PRINCIPAL INVESTIGATOR: Steven Y.W. Chan, Ph.D. 

FUNDING PERIOD: 10/l/84-3/31/86 AMOUNT FUNDED: $5,302 

Below is a project summary for the January 1, 1985 - June 30, 1985 	 period. 

The objective of the project is to study the time course of development of
 
serum and seminal plasma sperm--reactive antibodies in adult male rabbits follow
ing intravasal injection of BCG (Bacillus Calmette Guerin). 
 During the period

of January 1, 1985 to June 30, 1985, experimental rabbits and certain essential
 
chemicals including the BCG were obtained. Experimental procedures including:
 

1. 	 Collection of serum samples from rabbits by marginal ear vein puncture
 

2. 	 Collection of rabbit ejaculates by the use of artificial 
vagina,
 

3. 	 Analyses of rabbit ejaculates: semen volume, pH value, colour, con
sistenr,, sperm count, percent motility and percent normal 
sperm
 
forms, and
 

4. 	 Surgical operation and intravasal injection
 

were also successfully established and all these experimental procedures are
 
being performed regularly on both the control (intravasal injection of saline)
 
and the experimental (intravasal injection of BCG) groups. 
 Serum and seminal
 
plasma samples are 
being frozen at -80 C for future analysis of sperm--reactive
 
antibodies. The principal investigator has recently obtained some high-titre

anti-rabbit sperm antiserum from Dr. Alan 
C. Menge of the Immuno-Infertility

and Andrology Laboratory of the University of Michigan, Ann Arbor, Michigan, USA.
 
This high-titre anti-rabbit sperm antiserum was a gift from Dr. Menge and will
 
be used as a positive control antiserum in the future experiments for determina
tion of sperm-reactive antibodies in the rabbit serum and seminal 
plasma
 
samples.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 367 JUL i "I85 

TITLE: "Fertility Inhibition of InVivo Immunization with 
Epididymal Proteins in Hamsters" 

INSTITUTION: Instituto de Biologia y Medicina Experimental 

PRINCIPAL INVESTIGATOR: Jose A. Blaquier, M.D. 

FUNDING PERIOD: 1 /1/84-10/31/85 AMOUNT FUNDED: $9,900 

Belowisaprojectsummaryforthe January 1, 1985 - June 30, 1985 peod 

E'videice oLtained in several laboratories indicates that androgen-dependent
 
secretory epididymal proteins participate in the development of fertilizing

Lapacity during epididymal maturation of spermatozoa. In addition, antibodies

against these proteins can interfere with the fertility of mature sperm.


Our goal is to induce autoimmunity in hamsters with 2 epididymal proteins

(EP2 and EP3) which associate with sperm during transit and study the effect of 
this condition on 
sperm function, fertility and the entry of antibodies into
 
the lumen of the epididymis "in vivo".
 

During the previous reporting period (11-1 to 12-31,1984) we prepared a large

batch of purified antigen, by ion exchange chromatography and gel filtration,

in which proteins EP2 and EP3 represented approximately 70% of total protein.
This preparation was used to immunize (150 ug antigen/animal/every 24 days)

5 male and 4 female hamsters. An equal number of animals was injected with
 
Freund's adjuvant (250 ul) in saline (250 ul) as control. After receiving 3

injections, 
the animals had failed to develop titers of circulating antibodies
 
detectable by immunodifusion. 

Last January 26, 1985 we accidentally lost all our experimental and stock

animals and the batch of antigen prepared for this project (a whole floor of 
our Institute was flooded) and had to start the experiments once again.

Once 
a new batch of antigen became ava'lable, immunization was begun using

a different schedule: 500 ug antigen/ animal/ every 
10 days. Subcutaneous
 
injections were alternated between the back and the hind legs. Four groups of
4 an;1.as eatli wic injected, one group of males and one of Feniales with dnL e,
and an equal number with Freund's adjuvant in saline only. Arimals were bled
prior to each injection by puncture of the suborbital sinus. The sera are
being processed to detect the presence of circulating antibodies against the
injected antigen. In addition, we are setting up an agglutination test ( sheep
red blood cells coated with antigen) to increase the sensitivity of the assay.

If this new approach fails to produce autoimmunity we plan to induce pasive
immunization by injection of antiserum raised in rabbits against the same antiger
Two rabbits are being immunized to obtain that antiserum. 

Expected results: a) demonstration of the autoantigenicity of EP2-EP3 in

hamster; b) disturbance of fertility in immunized male and female hamsters; c)information on the mode of action of the immunoolobulins on sperm; d) determinat
ion of the entry of immunoglobulns into the epididymis "in vivo". 
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 368 

TITLE: "NIH/Biotek Levonorgestrel Microcapsules" 

INSTITUTION: Biotek, Inc. 

PRINCIPAL INVESTIGATOR: E. S. Nuwayser, Ph.D. 

FUNDING PERIOD: 2/1/85-1/31/86 AMOUNT FUNDED: $79,106 

Below is a project summary for the January 1, 1985 - June 30, 1985 period. 

The objective of the project is to develop a biodegradable injectable 
microcapsule system for the delivery of levonorgestrel over a period of 3-6
 
months. The following is a brief summary of the accomplishments of the
 
project during the first five months.
 

D,L-lactide monomer and levonorgestrel were procured from a European
 
supplier and Wyeth Labs In the U.S., respectively. Standard Operating
 
Procedures (SOP) were written for the synthesis of poly-DL-lactide polymer
 
using Good Manufacturing Practice (GMP) procedures to meet the requirements of
 
the U.S. Food and Drug Administration. Six batches of polymer were
 
synthesized under GMP procedures. Three batches which met the SOP
 
specifications were blended together to produce one kilogram of poly-DL
lactide with a reduced specific viscosity of 1.12 dlg ± 0.02.
 

Three preliminary microencapsulation trial runs were made with
 
levonorgestrel and the polymer using BIOTEK's proprietary small air suspension
 
coating unit. This unit was used in order to conserve both drug and polymer
 
and to define the operating conditions for the larger coating unit. The first
 
run ended in an agglomeration of microcapsules. The second run produced two
 
ranges of particles which were oversized and unsuitable for injection. The
 
third run produced microcapsules in all three desired ranges (44-75; 75-106;
 
106-150 microns).
 

Levonorgestrel diffusion studies were started on all three sizes. At
 
the time of this report the 12 day release profiles showed the typical initial
 
burst. It is expected that the release of the drug from the microcapsules
 
will reach steady state In the next few weeks.
 

In conclusion, despite the unexpected delay encountered in procuring
 
and synthesizing the DL polymer (instead of the L(-) polymer previously
 
prepared for NIH), we were able to accelerate the program by performing three
 
microencapsulation runs using BIOTEK's proprietary small air suspension
 
coating unit. This shuuld permit meeting the schedule submitted with the
 
proposal. On the basis of this we expect to submit an IND in January, 1986,
 
before the end of the first year contract in anticipation of clinical trials.
 

(. _ --- June 28, 1985 
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 369 

TITLE: "Transuterine Application of Biocompatible Hydrogel Hypan into 
Fallopian Tubes" 

INSTITUTION: Bio-Products, Inc. 

PRINCIPAL INVESTIGATOR: Milos Chvapil, M.D., Ph.D., D.Sc. 

FUNDING PERIOD: 2/l/85-7/31/85 AMOUNT FUNDED: $3,979 

Below isa project summary for the January 1, 1985- June 30, 1985 period. 

Nine human uteri were collected through the courtesy of the Department of
 
Pathology at the University of Arizona and from Hermisillo, Mexico. The age

of the women ranged from 32 to 81 years, the average age being 63 years. Six
 
of the specimens had pathological changes, including three samples with either
 
both or one tube occluded, two specimens had fibromyoatous uterus, one uterus
 
was from a patient with viral hepatitis, one uterus was without a cervix
 
(vaginal hysterectomy).
 

HYPAN N-90, 8 to 12% solutions in DMSO and containing 30% renographin as
 
X-ray contrast material, were tested using a Fem-Cept applicator (Bio-Nexus,

S.C.). Due to higher viscosity of HYPAN than that of Methylcyanoacrylate (for

which Fem-Cept was developed) we modified Fem-Cept by using a larger diameter
 
of the delivery catheter and enlarged both openings at the tip of the delivery

tubing. We also changed the volume of the cartridge from 0.6 ml to 1.5 ml to
 
see how far the hydrogel penetrates the tubes. The transcervical application

of HYPAN into the tubes was observed under a fluoroscope.
 

In three acceptable uteri we administered 1.0 jil HYPAN. Both tubes were
 
blocked approximately 2.5-3.5 cm from the uter-tubal junction. We found,
 
however, almost 50% of the injected HYPAN volume left gelled in the fundus.
 
This may be due to a too fast gelling of the polymer or the presence of highly

viscous mucus in the uteri, which were not always lavaged before use.
 

Presently, we are preparing HYPAN solutions with lower viscosity and
 
slower gelling time. We also received professionally modified Fem-Cepts
 
directly from the manufacturer to meet our specifications.
 

, !I' oQ (7CJc-, - . 
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 370 

TITLE: "Sterilization of Male Dogs by Injecting Vas Deferens with
 
Hydrogel Hypan"
 

INSTITUTION: Bio-Products, Inc.
 

PRINCIPAL INVESTIGATOR: Milos Chvapil, M.D., Ph.D., D.Sc. 

FUNDING PERIOD: 2/1/85-10/31/85 AMOUNTFUNDED: $22,499 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

A total of 19 dogs were injected under visual inspection into both vas
 
deferens with HYPAN N-50 acrylic hydrogel, 50 to 150 microliters was deposited
 
inside the vas lumen via teflon 22 G inercath. The solution gelled inside
 
the vas lumen within 120 seconds. One hundred percent effectiveness of the
 
injection technique was achieved.
 

Semen was collected by manual mastarbation 68 times and analyzed for
 
volume, sperm count and viability. Thirty analyses were made before HYPAN
 
occlusion; 38 analyses were made at 1,3, 5 and 10 weeks after the occlusion.
 
Twenty week analyses are still awaiting completion.
 

The data on semen before occlusion shoged the following average values:
 
2.25 ml/volume of ejaculate, 50 to 500 x 10 spermatozoa with 90.2% average

viability. After the occlusion the volume of ejaculate did not change,
 
amounting to 2.04 ml. No viable or dead spermatozoa were found in any of the
 
samples analyzed. The stained smears of the ejaculate showed the presence of
 
cell debris, granulocytes and few epithelial cells.
 

Two dogs were terminated 5 weeks after the occlusion of vas. Gross
 
observation showed intact vas and epididymis. When a 3 mm long incision in
 
the longitudinal direction of the vas was made, light pressure applied

proximal and distal to the incision site resulted in the HYPAN noodle popping
 
out. Histopathology of both frozen sections or paraffin embedded specimens
 
documented the already reported inertness of the HYPAN in the vas lumen, which
 
was completely blocked with the hydrogel without inducing any cellular
 
inflammatory or fibrotic reaction.
 

Of the 19 dogs, 15 were injected with the catheter pointing in the
 
epididymis direction, 4 were injected in the urethra direction. A volume of
 
150 PI reached and filled the convoluted epididymis, approximately 7 cm long
 
segment. We found that 50 il is optimal to block approximately 2-3 cm long
 
vas lumen.
 

We conclude that the experimental data obtained to this date show that
 
blocking the vas deferens by direct intraluminal injection of hydrogel HYPAN
 
is a feasible and effective method of eliminating spermatozoa from the
 
ejaculate. The hydrogel seems to be very biocompatible, not inducing any
 
postinjection inflammatory or fibrotic changes in the vas for up to 5 weeks.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 371 

TITLE: "Vaginal Spermicidal Barrier (VSB) Postcoital Tests" 

INSTITUTION: Eastowne OB-GYN and Infertility 

PRINCIPAL INVESTIGATOR: James R.Dingfelder, M.D. 

FUNDING PERIOD: 4/1/85-3/31/86 AMOUNT FUNDED: $15,598 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

The project has been delayed due to technical problems associated with
 

manufacture of the vaginal sperriicidal barrier (VSB) device. A recent
 

telephone conference with the developer of the VSB disclosed that
 

supplies of the device are expected to be available on or around
 

August 1, 1985 and clinical trials could start shortly after that
 

date.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

SIX MONTH TECHNICAL REPORT SUMMARY JL 2 

PARFR- 372
 

TITLE: "Progestational Agents Effects on Baboon 
Endometrium"
 

Research and Development Corporation
INSTITUTION: Sto11 


PRINCIPALINVESTIGATOR: (inry 1.. Lewis, Ph.D.
 

AMOUNT FUNDED: $75,120
FUNDING PERIOD: 3/1/85-10/31/85 


Below isaproject summary for the January 1, 1985-June 30, 1985 period.
 

The endometrial effects of two doses each of three synthetic
 
progestins are being determined in the baboon model. A
 
levonorgestrel (LN) oxime at 3 and 6 mg/kg, an LN ester at
 
0.5 and 1.0 mg/kg, and Depo-Provera at 0.5 and 2.0 mg/kg are
 
being evaluated in groups of five baboons each. Weekly
 
blood samples are being obtained and will be sent to Mason
 
Research Institute for steroid analysis. Sex skin
 
turgescence is recorded daily to aid in evaluating treatment
 
effects on ovarian cyclicity. Second injections are being
 
given at 60 days posttreatment (PT) in the LN oxime group,
 
and at 90 days PT in the other two groups. An endometrial
 
biopsy specimen is obtained at a selected interval after
 
each injection. To date, 15 PT endometrial samples have
 
been obtained, and six baboons have completed the study.
 
The biopsies are being evaluated by light, transmission and
 
scanning electron microscopy to determine if any deleterious
 
endometrial chAnges result from treatment.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 373 

TITLE: "90-Day Levonorgestrel Microspheres" 

INSTITUTION: Stolle Research and Development Corporation 

PRINCIPALINVESTIGATOR: Danny H. Lewis, Ph.D. 

FUNDING PERIOD: 4/1/85-3/31/86 AMOUNT FUNDED: $67,40+ 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

The objective of this project is the development of a 90
day injectable microsphere system for the delivery of levonor
gestrel. The availability of such a product would allow a direct
 
comparison of levonorgestrel, norgestimate, and norethindrone
 
to be made both in the baboon model and the Phase I human studies.
 
All three systems would be fabricated from the same polymeric

excipient and be administered in the same fashion with expected

durations of action of 90 days.
 

The technical program was temporarily delayed due to pro
blems in procurement of the levonorgestrel. Those problems

appear to be resolved with the recent purchase of 25 g of drug

from a chemical supply house. 
 We have synthesized biodegradable

copolymer for 
the project, and we expect to prepare microspheres

for evaluation in the baboon immediately upon receipt of the
 
drug.
 

It is important to recognize that we previously prepared a

batch of levonorgestrel microspheres using the Stolle process

and consequently we do not anticipate any unusual problems with
 
this development.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 374
 

TITLE: "Progesterone Microspheres - Clinical Studies"
 

INSTITUTION: Stolle Research and Development Corporation
 

PRINCIPAL INVESTIGATOR: Danny H. Lewis, Ph.D.
 

FUNDING PERIOD: 5/1/85-10/31/85 AMOUNT FUNDED: $40,799 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

The objective of this project is the development of a 90
day injectable contraceptive based on a natural steroid, pro
gesterone for use in lactating women. The primary project task
 
is the preparation of a batch of progesterone microspheres under
 
GMP in the Stolle Sterile Facility for use in a Phase I cliniral
 
trial.
 

Results from the most recent prototype formulation produced

at Southern Research Institute tested in baboons were as 
follows:
 
Three additional groups of three baboons each were injected with
 
250 mg P4 in microsphere batches C841-052-1 (microspheres for

Group E were sterilized by 2.8 - 3.5 Mrad gamma radiation; Group

F by 1 Mrad) and C841-054-l (Group G - 1 Mrad). Two baboons in
 
Group E had peak serum P4 levels of 7.44 to 8.74 ng/ml 35-42 days

PT, while serum P4 in the third baboon never reached 3 ng/ml.

Sex skin cyclicity was suppressed for at least 75 days in all
 
three baboons, arl serum P4 
was less than 2 ng/ml by 63-77 PT.

Group F baboons had serum P4 peaks of 7.33 to 10.77 ng/ml 31-42
 
days PT, and sex skin cyclicity resumed 70 to 90 ddys PT when P4

levels fell below 2 ng/ml. Group G, which contained 1 ovariec
tomized and 1 hemiovariectomized baboon, reached peak serum P4
 
levels of 6.31 to 13.30 ng/ml 35-49 days PT, with a decrease to
 
less than 2 ng/ml on day 77 to 98 PT.
 

We have reproduced this formulation in the Stolle laborator
ies and the samples are undergoing in vitro characterization. We
 
plan to prepare the clinical batches during September in the
 
Stolle facility. Samples of the clinical material will be tested
 
in the baboon prior to their release for human studies. It is
 
possible that the Phase I trial can be initiated during late
 
1985.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 
SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 375 

TITLE: "Immunopatholog ic Evaluations of Female Baboons Immunized 
with LDH-C4 Peptide" 

INSTITUTION: University of New Mexico 

PRINCIPAL INVESTIGATOR: Kenneth S.K. Tung, M.D. J 

FUNDING PERIOD: 5/l/85-11/30/85 AMOUNT FUNDED: $9,560 

Below isaproject summary for the January 1, 1985 - June 30, 1985 peod 

Tere Yule visited the laboratory of Dr. Irv Goldberg in Chicago.

With Dr. Joyce Shelton, she attended the laparotomy operation on two

baboons from Dr. Goldberg's project. She collected tissue as indicated
 
in the contract for histologic, electron microscopic, and immuno
fluorescent study. 
 She also showed the local technician methods of
 
collection of tissues for the different studies. 
 Serum samples were

drawn from the two baboons. We are currently processing all the tissues
 
that have been sent to the University of New Mexico. The serum samples

will soon be subjected to clinical chemistry analysis as 
indicated in
 
the contract. Blood samples and urine samples were also obtained
 
locally for studies outlined in the contract. Additional tissue and
 
serum samples will be collected in the near future. The study ison
 
schedule.
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 
SIX MONTH TECHNICAL REPORT SUMMARY
 

PARFR- 376 

TITLE: "Pre IDE Studies - Tubal Clip" JUL G1810 

INSTITUTION: Maine Medical Center 

PRINCIPAL INVESTIGATOR: C. Irving Meeker, M.D. 

FUNDING PERIOD: 5/1/85-4/30/86 AMOUNT FUNDED: $29,774 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

The objective of this project is to implant Teflon plugs
and clips in 150 female mice for the essential lifetime of these
animals to assess the carcinogenicity and/or toxicity of Teflon
 
in the reproductive tract.
 

150 sham operated controls will be followed at the same
time. This information is required as part of our IDE application
to the FDA to initiate human trials of this device. 
 Preparations

to begin the study during July are currently underway, but none

of the actual procedures have as yet been carried out.
 

Detail on current reporting period:
 

A. R- g DnS. 
 A certified animal care technician has
been hired and began work on Monday, June 24. Her background

in research will allow her to appropriately fill the position

of animal techinician as well as 
that of research assistant
 
on this project. As such, she will be responsible to the principa'
investigator for both the care of the animals and assistance

with the surgery, and for maintaining all records associated
 
with this project.
 

B. D _ 
 Special small devices are required
for this procedure. 
A new process for the manufacture of these

devices has been worked out by the instrumentation facility

at the University of Vermont to prepare plugs with an outside

diameter of 1 mm. Devices of both 1 mm. and 1.5 mm. have been
inserted in mice to determine that these size devices can be
used as planned. Having determined this, device manufacture
 
will commence immediately.
 

C. Discussions have been held with
Dr. Terrie L. Cunliffe-Beamer at the Jackson Laboratories in

Bar Harbor, Maine. Dr. Cunliffe-Beamer is responsible for the
small animal facility and research activities. Our initial
discussion suggests that the Balb C-ByJ virus-free mice will
be used for this study. Some additional references are being
 

(continued on next page)
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PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

SIX MONTH TECHNICAL REPORT SUMMARY 

PARFR- 376 

TITLE: "Pre IDE Studics - Tubal Clip" 

INSTITUTION: Maine Medical Center 

PRINCIPAL INVESTIGATOR: C. Irving Meeker, M.D. 

FUNDING PERIOD: 5/l/85-4/30/86 AMOUNT FUNDED: $29,774 

Below isaproject summary for the January 1, 1985-June 30, 1985 period. 

(continued from page one)
 

reviewed to determine whether any other strain may be more appro
priate. It is anticipated that the animals for this study will
 
obtained from the Jackson Laboratories, and in addition, that
 
Maureen Marito, our new animal technician will spend several
 
days at Jackson Laboratories learning the details of care that
 
may assist us in mana'cj a colony of this specific strain of
 
mice.
 

It is our expectation that the mice will actually be ordered
 
and on hand at the Maine Medical Center prior to the middle
 
of July so that our surgical procedures may be carried out on
 
schedule during the latter part of July and beginning of August.
 
This time-table will allow us to meet our original projected
 
schedule.
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PARFR SCIENTIFIC ADVISORY COMMITTEE
 
MEETING XXXXVII
 

Friday, April 12, 1985
 
HYATT REGENCY O'HARE
 

9300 West Bryn Mawr Avenue
 
Rosemont, Illinois 60018
 

(312) 696-1234
 

MINUTES
 

VOTING SAC MEMBERS PRESENT PARFR STAFF PRESENT
 

John J. Sciarra, M.D., Ph.D. Alfredo Goldsmith, M.D., M.P.H.
 
Andrzej Bartke, Ph.D. Diane Krier-Morrow, M.B.A.
 
David A. Blake, Ph.D. Gerald I. Zatuchni, M.D., M.Sc.
 
William Droegemueller, M.D.
 
Ronald H. Gray, M.D.
 
Gary D. Hodgen, Ph.D. USAID STAFF PRESENT
 
Miriam H. Labbok, M.D., M.P.H.
 
Kamran S. Moghissi, M.D. Laneta Dorflinger, Ph.D.
 
Dean L. Moyer, M.D. James D. Shelton, M.D., M.P.H.
 
C. Alvin Paulsen, M.D.
 
Antonio Scommegna, M.D.
 
Rochelle N. Shain, Ph.D.
 
Anne Colston Wentz, M.D.
 

I. ANNOUNCEMENTS
 

A. Dr. Alvin Paulsen was introduced to the Committee.
 

B. The following SAC meetings were scheduled for
 

July 15, 1985 -- Chicago (downtown)
 
December 2, 1985 -- Washington, D.C. (Roslyn area)
 
March 28, 1986 -- Chicago
 

II. NEW BUSINESS:
 

A. EXTENSION PROPOSALS
 

PARFR-359 -- Bonnie S. Dunbar, Ph.D., Baylor College of Medicine,
 
Houston, Texas
 
"Active Immunization of Non-Human Primates and Rabbits with Zona
 
Pellucida Proteins"
 

Funding Requested: $97,482 Length of Project: Second Year
 

The Committee reviewed the material provided and voted not to approve
 
the proposal as presented. The Committee suggested a site visit (Repro
ductive Biologist) to work with the PI on a modified proposal to be
 
funded.
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A. EXTENSION PROPOSALS (continued)
 

PARFR-360 -- John C.M. Tsibris, Ph.D., University of Illinois at Chicago
 
"Inter- and Intra-Cycle Variation of Genital Peroxidases in Women"
 

Funding Requested: $61,646 Length of Project: One Year
 

The Committee reviewed the material provided and voted riot to approve

the proposal as presented. Once all the data is available, the Committee
 
will consider a revised proposal dealing with the effects of the ejaculate
 
on GP and self-sampling of cervical mucus.
 

B. FORMAL PROPOSALS
 

Diana Riad-Fahmy, M.Sc., Ph.D., The Tenovus Institute for Cancer
 
Research, University of Wales, Heath Park, United Kingdom

"Microtitre Plate Enzymeimmunoassays for Salivary Progesterone
 
and Estradiol"
 

Funding Requested: $37,290 Length of Project: One Year
 

The Committee reviewed the material provided and voted not to approve
 
the proposal.
 

Erwin Goldberg, Ph.D., Northwestern ',iiversity, Evanston, Illinois
 
"Immunocontraception with Synti'otic Antigenic Determinants of
 
Lactate Dehydrogenase-C 4"
 

Funding Requested: $176,421 - 1st Year Length of Project: Three Years
 
189,490 - 2nd Year
 
204,791 - 3rd Year
 

The Committee voted to approv the proposal.
 

Robert T. Chatterton, Ph.D., Northwestern University Medical School,
 
Chicago, Illinois
 
"Ovulation Inhibition by Anordrin: Preclinical Testing"


Funding Requested: $ Length of Project:
 

The Committee approved the proposdl and requested that toxicology

studies should be rewritten in order to coiiply with recent FDA requests.

Additionally, the PI should request a budget from the private sector for
 
the teratology studies.
 

C. Irving Meeker, M.D., Maine Medical Center, Portland, Maine
 
"A Tubal Plug and Clip Method for Female Sterilization"
 

Funding Requested: $26,515 - Ist Year Length of Project: Two Years
 
36,270 - 2nd Year
 

The Committee approved the proposal as presented.
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C. PILOT STUDY PROPOSALS
 

Richard Berger, M.D. and John Jessen, D.D.S., Harborview Medical Center,
 
Seattle Washington

"Evaluation of Hydrolyzable Intraluminal Stents in Vasovasoston"
 

Funding Requested: $9,987 Length of Project: One Year
 

The Committee reviewed the material provided and voted not to approve
 
the proposal.
 

Shalender Bhasin, M.D., Harbor-UCLA Medical Center, Torrance, California
 
"Testosterone Microcapsules: Kinetics of Testosterone Release in
 
Castrated Male Rats"
 

Funding Requested: $10,000 Length of Project: One Year
 

The Committee reviewed the material provided and voted not to approve
 
the proposal.
 

D. INFORMAL PROPOSALS
 

Barbara Gross, B.Pharm., M.Sc., Ph.D., The Parramatta Hospitals/Westinead
 
Hospital, Westmead, Australia
 
"Prolactin Measurement as a Means of Predicting Returning Fertility
 
in Post Partum Breastfeeding Women"
 

Funding Requested: $50,640 - 1st Year Length of Project: Three Years 
48,650 - 2nd Year 
43,850 - 3rd Year 

The Committee reviewed the material provided and voted not to request
 
a form proposal.
 

Ralph M. Richart, M.D., Presbyterian Hospital in the City of New York,
 
"Clinical Evaluation of Iodine Compound for Closure of the Human
 
Fallopian Tube"
 

Funding Requested: $9,765 + Clinical Costs Length of Project: Two Years
 

The Committee reviewed the material provided and recommended that the
 
PI should contact the FDA (Drug Division) and hold an informal discussion
 
with them to decide what type of studies are needed for an IND. Once the
 
information is obtained, a revised proposal will be submitted for the July
 
SAC meeting.
 

E. TECHNICAL REPORT REVIEW
 

The following technical reports were reviewed in detail:
 

PARFR-330M (FINAL) -- Roberto Rivera, M.D., Instituto de Investigacion
 
Cientifica, Durango, Mexico
 
"A Clinical Evaluation of the Subdermal Contraceptive Norethindrone
 
Pellet (Phase If)"
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E. TECHNICAL REPORT REVIEW (continued)
 

PARFR-330T (FINAL) -- Ricardo H. Asch, M.D., The University of Texas Health
 
Science Center at San Antonio
 
"A Clinical Evaluation of the Bioabsorbable Subdermal Contraceptive
 
Norethindrone Pellet Implant (Phase II)" 

PARFR-337F -- Tapani Luukkainen, M.D., Ph.D., University of Helsinki,
 
Finland
 
"Use Effectiveness of a Levonorgestrel-Releasing Intracervical Device"
 

PARFR-337T -- Rochelle N. Shain, Ph.D., The University of Texas Health
 
Science Center at San Antonio
 
"Intracervical Device Acceptability Study"
 

PARFR-348 (FINAL) -- Danny H. Lewis, Ph.D., Stolle Research and Development
 
Corporation, Cincinnati, Ohio
 
"Development of Improved Methods and Materials for Injecting
 
Microencapsulated Steroids"
 

PARFR-358 (FINAL) -- Danny H. Lewis, Ph.D., Stolle Research and Development
 
Corporation, Cincinnati, Ohio
 
"Development of a 30-Day Injectable Contraceptive"
 

PARFR-362 -- Danny H. Lewis, Ph.D., Stolle Research and Development
 
Corporation, Cincinnati, Ohio
 
"Combination Injectable Steroidal Microsphere - Continuation of
 
PARFR-332"
 

PARFR-351 (FINAL) -- Andrew V. Schally, Ph.D., Tulane University, New
 
Orleans, Louisiana
 
"Development of Methods for Female and Male Contraception Based
 
on LH-RH Antagonist"
 

PARFR-364 -- Francisco J. Rojas, Ph.D., The University of Texas Health
 
Science Center at San Antonio
 
"Antifertility Effects of Microencapsulated LHRH Angonist"
 

PARFR-353 (FINAL) -- Antonio Scommegna, M.D., Michael Reese Hospital &
 
Medical Center, Chicago, Illinois
 
"Effect of Chronic Intrauterine Release of Estradiol and Progesterone
 
on Uterine Histology in Intact Rabbits"
 

PARFR-354 -- Montri Chulavatnatol, Ph.D., Faculty of Science, Mahidol
 
University, Ban.ikok, Thailand
 
"Screening of Thai Plants for Proteins (or Lectins) as Potential
 
Vaginal Contraceptives"
 

PARFR-355 -- Nancy J. Alexander, Ph.D., Oregon Regional Primate Research
 
Center, Beaverton, Oregon
 
"Enhancement of the Secretory Immune Response to LDH-C 4"
 

/
1I
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E. 	TECHNICAL REPORT REVIEW (continued)
 

PARFR-367 -- Jorge A. Blaquier, M.D., Instituto de Biologia y Medicina
 
Experimental, Buenos Aires, Argentina
 
"Fertility Inhibition of In Vivo Immunization with Epididymal
 
Proteins in Hamsters"
 

PARFR-363 -- John P. Wiebe, Ph.D., The University of Western Ontario,
 
London, Ontario, Canada
 
"Laboratory Studies on an Antispermatogenic Agent - THP for
 
Control of Male Fertility"
 

PARFR-361 -- Ricardo H. Asch, M.D., The University of Texas Health
 
Science Center at San Antonio

"Testosterone Microcapsule Formulation Study"
 

II. 	MISCELLANEOUS
 

A. 	The following subagreements were executed on projects reviewed and approved
 
at the December 12, 1984 SAC Meeting:
 

1. 	PARFR-368 -- E.S. Nuwayser, Ph.D., Biotek, Inc., Woburn, Massachusetts
 
"NIH/Biotek Levornorgestrel Microcapsules"
 

Funding Period: 2/1/85-1/31/86 Amount Funded: $74,965
 

2. 	 PARFR-369 -- Milos Chvapil, M.D., Ph.D., D.Sc., Bio-Products, Inc.,
 
Tucson, Arizona
 
"Transuterine Application of Biocompatible Hydrogel Hypan into
 
Fallopian Tubes"
 

Funding Period: 2/l/85-7/31/85 Amount Funded: $3,979
 

3. 	PARFR-370 -- Milos Chvapil, M.D., Ph.D., D.Sc., Bio-Products, Inc.,
 
Tucson, Arizona
 
"Sterilization of Male Dogs by Injecting Vas Deferens with
 
Hydrogel Hypan"
 

Funding Period: 2/1/85-10/31/85 Amount Funded: $22,499
 

4. 	PARFR-371 -- James R. Dingfelder, M.D., Eastowne Ob/Gyn and Infertility,
 
Chapel Hill, North Carolina
 
"Vaginal Spermicidal Barrier (VSB) Postcoital Tests"
 

Funding Period: 4/1/85-3/31/86 Amount Funded: $15,598
 

5. 	PARFR-372 -- Danny H. Lewis, Ph.D., Stolle Research & Development Corp.,
 
Cincinnati, Ohio
 
"Progestational Agents Effects on Baboon Endometrium"
 

Funding Period: 3/1/85-10/31/85 Amount Funded: $75,120
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III. MISCELLANEOUS (continued)
 

B. 	Amendments to subagreements for projects reviewed and approved at the
 
December 12, 1984 SAC Meeting:
 

1. 	Amendment #6 to PARFR-309 -- Robert T. Chatterton, Ph.D., Northwestern
 
University Medical School, Chicago, Illinois
 
"Ovulation Inhibition by Anordrin"
 

Extended to: 6/30/86 	 Additional Funding: $94,056
 

C. 	Dr. Dean L. Moyer is thanked for his years of service to PARFR as a member
 
of our Scientific Advisory Committee from March, 1982 through April, 1985.
 

D. 	SAC was asked to submit suggestions for topics for PARFR's 1986 Workshop.
 

E. 	The Fertility Monitor device developed by Zetek, Inc. to measure electrical
 
resistance in saliva and cervical fluids as a predictor of ovulation was
 
reviewed. The Committee suggested limited trials to be conducted at
 
Northwestern and Wayne State Universities.
 

There being no further business, the meeting adjourned at 3:00 P.M.
 

Respectfully submitted,
 

John J. Sciarra, M.D., Ph.D.
 
Program Director, PARFR
 
Chairman, Scientific Advisory Committee
 

Diane Krier-Morrow, M.B.A.
 
Director of Administration, PARFR
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RESEARCH FRONTIERS IN FERTILITY REGULATION 

IMMUNOLOGIC METHODS OF FERTILITY REGULATION:-
REPORT OF A WORKSHOP* 

Reproductive immunology has bee,'12n identified as a topiC fte purpose of the workshop was to review current 
of interest by several national and international agencies research on rproductivc imnmunology, wilh specific
supporting contraceptive development. Ih National refetence to research on sourc,,s of antigens that have 
institute of Child Health and Humin [)v('e,'lopme.,nt the potentii for cliciling an inIltwLI, res)pons, and can 
(NICFID) has a vested interest in both the basic an1d interfere with r p'roduclive pocesses in hoth the malc 
a)lplied aspectIs of riesearch onl immu.co(nt r,1(e)ptio II. ac the fe.,malc. Participants were ets),H., In I,Ft(hLuctiVe 
Both contract and g.rasitslot Inchanisms of NIC I1) biology, ,'endocrinolo y, bio(trl iStrV, iwriinii]iM ly, Mcid 
are used to provide direct financia sistaric, for ir pathology (se, page 1]). It was the intentini that the 
searchinthisfield. 'h(, Offitc f optila tioti, Agenlcy for workshop r(,sill in recocimme(ndalions to investigators
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in identifying arnd dcfining an inrer CasedI role it cotuld pily port ing research ,cd, development activities Inl this field. 
in e.,nhlancilg ( lments in thls fild. IIIlimitd supplrtdelo('p,. 
for sone applid aspects oftuici<nitracetio has Oneimtbortant i.sue-consIered was whetherefticacious, 
been provided to investilators throulh programs such ,- saf, and rversible vaccines or fetlihty re(tilatioi can h 
the Foranii y,.saRArcoIt (t'vtlC ar,,a and relatedfor Aplplied l et ITillation De culrrent re'search in te, 
(PARFH) ard the Population Council. The ilf Healt hhI,s ,.,v trreviewed mid discussed (se pagel 10), with 
Organlizationl (WI 10) spciall IProgratiutiie1 of RI"esertchll rmu rilai nrs~rcit eeo vcie ae 
i-Human Het_,l)ro(h1Ctill fie)g(tl Ir Iw'l,k I t I iitiii oil I) !l llr)doltoiln 01 Iheir subu its d f i i ernit, 2) 
nlh(iCh,1 Methlds (of Frtility I'glo(I, (Bidi rth onItrol sliernn ,ttitellt ' aInd, 1(111)jellst I ('(h'-veit(rnthe z(oni 
V,acocuni s) in l973 itid Inten s to, illll,t clinical trhI'l- ill pefllll ia Pt','qu ste.-, for i a 'cceptal c .,vuccilw wre 
1985. Ille CG(veriincil ()f c Irility to .hcrusse( ill .('tail ksl' iip [lt1icilililt "1(letiliedIndia wc(mdIs( hillh ( l' w 
in111111,i1 iC()ItI rFi t i 'S(,rcI(II(II1((s aid "trness d I thle IIill)( t)II ce ()I I(-,-a IcI 

on(bothbascll( 1 ,, aid 1IIl'd as e t oflI(' I (1 hi(t, logy
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ANTI-HORMONE VACCINES 

Research efforts are being directed toward the develop-
ment ".,d evaluation of elficacy and safety of antifertility 
vaccines using the gonaclot ropins and their subunit Sand 
various peptide fragments. For example, prototype 
vaccines are being developed using tile beta subunit of
human chorionic gonadotropin (hCG beta), tile beta 
subunit of ovine hluteinizing hormone (oLH beta), and the 
carboxy-terminal peptides of hCG beta. In extensive 
safety tests in animals, including non-humlan prinates, 
hCG beta, oLH beta and the hCG beta carboxy-terminal 
peptide vaccines showed no evidence of acute or chronic 
side effects (29). 

In rhesus rmonkeys, inmunization with oLH b0eta caused 
a shortened luteal phase with reduced progesterone 
levels. In this study, monkeys were observed for more 
than 5 ,,'ears, and detailed hic-upatt ological studies were 
conducted at the end of that period (30). No daniage to 
the pituitaries of the aninials was observed, despite the 
continued existence of circulating antibodies reaclive to 
LH. Although the mechanism of action of anti-hormone, 
antibodies isnot completely defined, it was denionst rated 
that animals with high levels of circulating antibodies do 

not becorne pregnant after multiple matings (36). 


The observation of impaired or reduced ovarian f[lltion 

in aninials imniunized with ol11 beta (30) raised a
 
discussion of the possibility that such induced endocrine 

imbalances could lead to breast tuiors or other malignant 

endocrine diseases, as has been seen in relation to an 

insufficient luteal phase. Obviously, subjects particil)atinqI 

in clinical trials with oLH beta would need to be monitored 

for several years at least. In htuman trials conducted 

some years ago in India, Finland, Chile, and Brazil, 

immunization with an hCG beta subunit linked to t1etailns 

toxoid did not prodlce any detectable side effects (6). 

Further safety lestinq of hCG beta or ol. H beta was not 
recommended by thc workshop participlants, since Ihi,' 
number of animals that could be used for such studies 
would not likely reveala potential, low-frequency problem 
resulting from immunization. However, it was a(Ireed 
that sufficient safety testig should beCCo tlc ledonl new 
vaccine fornm lations to permit approval of clinical trials 
by appropriate drug regulatory aUthoritic. 

Tile major limitation to the anti -hormone vaccine (as well 
as other potential vaccines) is likely to be the renet ictlly
determined variability among individual recipients in 
response to immnization. Itwas Speculted thatatsuch 
variation in both maqnitudle and duration of vaccine 
induced imirine response may be reduced by Ihe tits, ()f 
potent adjuvants; however, Ihe nurinber of non -re 
sponders could still be significant. Sioiph,', iolninvUsiv, 
methods to identify stu h nonn-responders te're believed 

to be an important area for research. Despite this 
concern, it was the consensus that Phase I clinical trialsto test the imnmunogenicity of at least two or three of the 
best characterized anti-horrnone vaccines could be 
initiated as soon as approved by appropriate regulatory 
authorities. 

Early clinical trials will answer many important questions, 
such as the variation in the level and duration of antibody 
production among women. Since several different 
vaccines are likely to be in clinical trials within I to 2 
years, itwas recommended that the exchange of sera 
among investigators be encouragedand that a reference 
"standard"serum bank for comparing antibody levels 
attained from different vaccines be established. Tileavailability of standard reagents and standard method
ology will be required to permit comparisons between 
laboratories. 

Several areas of research for the developnient of other 
anti-hormone vaccines were discussed, includinq antli-
FSH and anti-LHRH. Questions were raised as to the 
ldvantages of an anti-I HRH vaccine over a long-acting,
I jectable IHRI- antaghonist. The most advanced priniate
study for 1eal inmmnocontraception (22) used FSH as 
the antigen, however early pVoIiisinq results were 
followed by an unexplahined recovery of spermitooenesis
ill spite of high antibody tilers. 

While there was no immediate role envisioned for anti
steroid hormone vaccines in human fertility regulation, it 
was thought that research studies employing them are
 
likely to be of inimense value in aninal husbandry and
 
veterinary medicine, and will provide nIIuch needed data
 
on basic illiA1ology and reproduc! c biology. There
 
was (a cons, !i5,us that more research is needed in tie 
area of antiq.en carriers,new adjuvants, and chemical 
Modification of antigevs. 

When a method is ready for clinical testing, itwas thouglht

that studies of tile niechanisn(s) of action should be
 
initiated, if they are not already underway. 
 These data
 
will reveal how a given vaccine is affecting fertility, and
 
may provide insiqht for developing new vaccines.
 

While the participanls eli'orar ed clinical studies of anti
 
i ori (wevaccines at an early date, they di u rit
ndorseany specific riethod aria cotll il ot och for the purity or 

lack Of toxicily of iniividtial vaccines rt this time. 

ANTIGENS IN THF MALF 

Develop,,ent of a vaccine based on sperm represenrts a 
promising ai)prtoiac Ito cont racelt iot IIterfererIce anlyn. 
be feasible at several sites, durinq sperl plroduction ini 
tie testes, durinq spernnm atintrati niii the epididynis,or 
durinq sperin interaclion with Ihe, egg ilithe fellhlle 
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reproductivetract. Thenumberofknownspermantigens 
that could be used as a vaccine is limited. In fact, it w,s 
postulated that only 1", of the proteins in sperm have 
been identified to date (3). This situation is changing 
rapidly, however, due to the advent of monoclonal 
antibody (Mab) technology. It isimportant that lasic 
studies of sperm tog enesis, sperm m a tu ra tion , sperm 
function, and fertilization be continued. Only withsuchinfoekm at on o w hichill ant gen wilpr ve ost 

information will we know which antigens will prove iost 
useful for vaccine develoment. 

Lactate Dehydrogenase (LOH-Cl). Some known 
antigens of sperm include LDH-C.1 , prolamine, acrosin, 
hyaluronidase, plasma membrane antigens, and other 
differentiationlproducts. The most completely character, 
ized antigen is LDH-C4 , which is synthesized daring 
spermatogenesis and becomes localized to the mid-piece 
and tail of spermatozoa. This sperm-specific isoenzyme 
has been crystallized from mou.-e testis. Alihough there 
are some differences in the amino acid sequences of this 
tetrameric protein from various species, there isconsider-
able cross-reactivity of antibodies raised against the 
mouse LDH-C, with the comparable enzyme of other 
mammals including rabbits, baboons and humans, 

Alt hough LDH-C is considered to be an internal antigen, 
a significant allOunt of the antigen is also on the surface 
of sperm. Systemic imnmuiiiat ion of femnales with I.DH-
C. resulted in a reduction of fertility in mice, rabbits, and 
baboons(12). Infertility was correlated with high antibody 
titers, and in baboons the ovulatory cycles were not 
affected (12). When antibody titers fell, normal preg-
nancies occurred. Samles of oviductal fluid from 
systemically immunized rabbits have been shown to 
contain antibodies to LDH-C 1,and IgA has been detected 
in uterine washings of immunized mice (12). These dat 
suggest that immunoglobulins producecd following in 
munization wit h LDI-1-C enter the female reproductive 
tract. Antibodies prubably prevent fertilization by 
causing spermatozoa to become agglutinated or in-
mobilized. c'dies kave recently been initiated that 
attempt, by immunizing with LDH-C,, to stimulat IqA 
secretory systems and promote antibody secretion into 
cervical mucus and oviductal fluids i,' monkeys.rhesusi 

Antibodies to LI-D-IC caye a marked reduction ill 
fertility (approximately 80",)nc rn t att in female baboois. Whilelh eeis o n mo eco tra el~ivv fle li l ~h 
there issomneconcern that Ifte cont racej)t ive effec(t is,not
complete, increased fertility Sul)pression may beachiev(ld 
by altering the pro to co l to enh n,ce antibod y p idu tion . 
These chanqes would involve lt,roule ufar1miitri1Hui 
(local versus systelnic), dosaqe aid schedule, adujuvauli, 
and antigen (primate versus murine I.II IC,). 

Until these Iparniletrs are heste(, 1.1)11 r a,,In,one, 
of lhe imost promising tarqet antiq(e1s for alltnriftulilty 
vaccine. Nevertheless, lpiticipaints qteed ti(11 onil ill 

vitro test to measure antibody effectiveness would 
circumvent problems of multiple fertility trials. 
One advantage of LDI-C is that its Structure is Well
defined; thus, the development of a synthtic vaccine is 
facilitated. Since production of atvaccine will depend oi 
the capacity to synthesize large amonts Of antigen, 

t St dies ar f ousing lae a u t i n g e n , 
current Stiludiespeptide sequencesarethatfocusingbe evalataingcan on selectedsynthesized. Fertility
evaluation of baboons immunized with one such peplide, 
consisting of amino acid residues 5 to 15 of LDH-C, 

conjugated to diphtheria toxoid, is currently underway 
(11). After the first mating, only one of eleven baboons 
conceived. There are at least five other peptide 
sequences that could be tested and that may be even 
more effective in preventing conception. A.thoughLDH-
C., and its fragments have soire attractive properties, 
questions of efficacy still require resolution in order to 
develop a vaccine based on this antigen. However, as 
long as antibodies to LDH-C,, or to any other sperm
antigen, for that matter, will agglutinate sperniatozoa, the 
potential for a contraceptive effect exists.
 
Other Internal Sperm Antigens. The prolamines, a
 
family of nuclear proteiiis, may not be as amenable to
 

antibody attack as o!her Sl)m cistitWnts because 
they are not readily accessible to the antibody. Never 
theless, these antigens, is well as other internl, antijens, 
may be vaccine candites at some futire date. Perhaps 
it will be possible to induce the Sertoli cells to transport 
substances into the llaturinql spermatogenic cells prior 
to their release the oronqsflr ilil, thin(s 
renderingthe ietncapable of s p-,equvi fertilization (3). 
Willia etter Understanding ol spel lroduction, nee, 

9siOlO,.)icUlniitiodsof siiprs.inlqsperniatocenesis
 
u i/out clterinq st,'roic hinnlin' production be
pisiv 

Use of Monoclonal Antibodies. Identifyinq sperm 
,pecific ,;tiqens has been facilitated bV IlnOcIonal 

antibody (Mab) techniques. Such antibodies p)rovide a 
powerful tool to deduce thw role of sperlmantiqiens in 

celdifferentiation, srmspem iii,aturation,cipacitaiion, 
amd fertilization. Since studies ill1n10ny S)Vcies will 
provice important basic inlformation ftr vicciiie develop 

ent, a librarv of anti human sperm Mabs is required. 
Soini,een Mibs to specifiI- e it s itsperm he al,,lreacde~scribed. S ,vera l M abs to the acrvosom e, 
eqIiitorml ritioi, pest aurosimml tequon, and tail of1hurud perm) , cave spelr pentraboen shown to ip'ch'1I) 
tron OF a c ow v l i,ll ' j. S t ollm Wil 


timni of haist r peti.SOme Mabs eac only with 
ij)ciht ed hiiiiu,un 5t) i.the f(.' nca q ~spei'lOne Mabh ireuthcl ,a11csurfae i ~plll induce'is unsta,IIiurii'l)lle
H i t i 1iruachll~ Mot,cslz4(hs onv hilnctlotn et t I :l:l ln ?o 

uillollouw Ih'let ,leli1iini ofl os",ubl sitvs /m it'u'en 
hioi "hose Mib, that relvchdil ,aqaimistl plhvloqnil 
cllV (oiev m illiuliuc clet'illiuiails will be useful in 
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permitting functional evaluation in laboratory species,
For example, an anti-human sperm Mab that reacts with 
mouse sperm will allow studies of its antifertility action in 
mice. Recent advances in hybridoma technology make it 
feasible to utilize human Mabs for antifertility vaccines
through passive immunization. 

Application of Mabs as immunoaffinity ligands has per
mitted the isolation of new antigens. Immunization Of 
animals with these antigens may provide important 
informat ion as to whether high titers of these antibodies 
will prevent fertility. Mabs as reagents will greatly

iacilitate Studies on tI P1nly Of surfaccantigens and 
their organization into fuc tonal topographic domains, 

Another approach to the identificati-m of antigens has 
been the evaltiation ot serum samples from individuals 
considered to have immunologlically mediated iifertility.
Western blot techniques have ben used to evaluate 
such serum samples. Further assessment of these 
antigensanernxiseexcised from (gels nay provide uIsefu11ldataryomIgels maytpoieseful dat 
concerning naturally occurring antibodies. 

In this context, participants discusserd the usefulness of 
supporting the WHO serum bank (Task Force on Birth 
Control Vaccines, Special Programme of Research in
Human Reproduction). Concern was ex)ressed that 
some of the serun samples were from patienls whho hid 
not been adequately clinically characterized. Alt hoiuglh
the WHO serum bank has been useful in allowing ,a 
comparison of tests for assessinlg immnologic infertility,
its imrportance for advances in vaccine development has 
not get been demonstrated. 

Futherhasic effort. sholj he directe( to vurd studist 
of in muniosuppressiic and anti conlpleot',ittensin 
seminal plasma. These substances should be charac 
terized and defined, since their llres'nc' may alfict the 
aintigeniicily of sperm anligens, requlat(, wlther inter 
coursev (-iin provide , boostr effect, and affect ollivr 

immni,.ological evetlI,-t a local level. 


Differences intle iiimmim,ii lesponse to spcnil auti(ells 
should he stiuivio'. Only thirogli studies inigenetically
defined or inbred strains of ainiunals can ,ifhwttr thir 
standing of the ,i,for optimal iuIirr1zmatioi ieliii 
be deteiniicd 'Ind vccines developed c(ipal.!i of over. 
CoIning pooir llluimi(e I(sponsiveliIss. 

Whether a viccmo miwvnilvimiq Sperm cimti'n-iis could hc, 

used mnore pproprialc ly in fmicnles than mileu10iu,iii 
open to discussion. Two feasible approachs Iii feitmil',
involve cctive itnnitiniialion or cI pci siv loccal dclivev, 
such as vagiial chvi(iiiiiiitrliriii (if the anti spet iitihdclv. 
Possibly, (I vaCCicue thct Sliiilcs pliduclion of anti 
bodies to several hiffril sp)criun atitiqeis will le iliost 
efficacious, cllthoutl( ) (0ll' has yet reported lh), 

fertility suppression even with crude extracts that 
presulably contain all sperm and/or testis antigens. 

THE OVUM AND ITS INVESTMENTS 

Several unique antigenic substances are associated with 
oocyte development and may provide suitable targets for 
immunclogic contraception. Although there may be 
specific antigens associated with the oocyte itself, such 
antigens have not been purified. in contrast, antigens
pecific to the oocyte investment the zona pellucida
have been identified. Antigens fromn this nOncellular 

layer may prove to be an excellenti target for immunologic 
inctivation. Mast recent research hins concentrated on 
studyiin9 the antigemnis if the zo wa pellucida. 
It remains to be seen wheller ,ther differentiation 
antigens can be found that appear or,.re expresed in the 
ovum only after fertilization (perhaps associated with the 
fertilizing spermatozoon). The availability of such post

fertili/ation ant iqus would reduce the possibility of 
cross reactions with oocytes in the ovary. A lparticular 
class of structural nuclear proteins, the lamina A and C,
has been rdec te in the cytplO1sn Of tl1e ovum before 
fertilization (7). Remarkably, tlhese two polypeptides
suddenly become non-imlunoreactiwye 2 or 3 minutes 
after fertilization, in,wave-like manner that is dependent 
on the release of int racellular calcium, and then gradually 
reappear again a few hours later. The significance .)fthis 
observation and its )ossible utility fur imflhiLInocontracep. 
tion remails to be delermlnined. 

stat,It is let r if acntieis thal ,ire associated only with 
later stages of oocyte developuient in the lnal or 
,mtral follicles, or with fertilization, can be defined, they
would hawvgetavantages, Since the rk of emdocrine 
disttrbance or, more serious, l)ermanent damage to the 
geri cells and primordial follicles and associated sterilily
would be avoided. Although it will be ideal if a contra.Ce)tive,v(ccine based o) ovin antigels is reversible, this 
cau"Iut be !iiataned. F-or some individuals who have 
conmipleltd their family, irreversible methods of contra 
ception are bothIttrcictivcilcicetl, as is evidenced 
by the popularity of sterilizatioi hy surglical ietlhocls. 
Urtlhermiiore, irreversiblet methods of iinitiiol contirce. 

11(n in,i Affer non strgical ,ippioc ics to sterilizalion01tha oIl b, i value indevlopini aid dev1elo ld 
c m)iilllh . 

Zona Pellucida Antiflens. It wcs stroiiittly cilih)lcsiz(e(l 
Iha sinificait pr gress in thecisolcition and ('llcracte iza 
tioiii (to iici ,iili(jells has ollly bel tnicde thrlou(llh the use 
of stidmrdized separationu id purification tv(chi1ni(ues.
Iucse t'chnilUies include two dietsivincil hi!Il resolutioii 
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gels and the most sensitive protein detection methods 
available, e.g. silver staining. It was recommended that 
these techniques be used ,outinely. Application of such 
techniques has facilitated the identification and isolation 
of several zona pellucida antigens discussed below. 

The zona pellucida is a complex structure composed of 
three major and several minor glycoprotein families with 
multiple antigenic determinants. The molecular weights
of these glycoproteins are difficult to determine, because 
of heterogeneity clue to extensive glycosylation. How-
ever, the apparent molecular weights of tile most 
abundant antigens from the major family range from 551K 
to 80K, and it is the 55K antigen that is beino investigated 
most extensively. 

For the present, the zona pelluCida of the pig provides tileFest presioen, th uenapucaof tepigty, proidease 

best immunogen, because of its availability, and because 

antibodies to the zona tellucida of this species cross-

react with the zona antigens of several other species,

including rabbits, nonhumanl primates, ,and humans.
Curent inrabitsonhumdan priates ,andige 
 nsriseems
Current information indicates that zona antigens derived 
from rodent species will not be suitable as tie hasis for a 
contraceptive vaccine for humans, owing to the lack of 
cross-reactivity with the human zona (10, 18). 

Efficacy of Immunization with Zona Antigens. 
Active immunization with whole zona pellucida or pas
sive immunization procedures with antibodies to zona 
pellucida can have dramatic effects on fertility in a variety 
of species. Studies involving active immunization of 
several species with zona pellucida antigens have also 
demonstrated strong antifertility effects (10, 16, 21). Inaddition, passive immunization with mon clonal antibodies to purified zona pellucida antigens has enla
shown to be effective inl pr('vetlin fertilizat in mit, 

The immuiinologic resp(nse to zona anti(ens is remarlik 
ably consistent among individual aninhils anld h,wtweeIl 
species, and is also long lastinl (at least I year). This has 
been demoostrated in hotli rabbits and s(uirre,I mlokeys 
(9, 17). 

Potential Problems and Drawbacls. Thrr have, 
been indications in several species that antbodies to 
some of tlcse complex inililtrin)gins do alter ovarin 
functionl and ovum Cl opimenl, In rdbhits, ovuIlationl 
ceased within 3 mnths after inuization0 with /on, 
pellucida, acl histologic extmt iiiition revealed that the 
ovaries lacked 00( yt(,s (21). Whether tlli, effect Will 
occur in higher t)IIIIlt's Is llt yet i wii . hiiitiil 
im lnilt i llin )ritetVs wIs C(0IlCt,(Il isqli el
lniiiikeys, which o) not e'xhibit an. overt nit' l ccl 
(17). Unfortunately, hitologi ('Xlllli-l.u ioil (A Ih o , V l ie, 
was not (onduccted' in that Stuiy. 1:1tiii, lese4,i't IinIo 
Other species ay prove tnlightecning. 

For reversible contraception, the most desirable inter
ference with zona function would be one preventing 
fertilization. Inhibition of ovulation without concomitant 
change in endocrine function would also be desirable. 
Elimination of all oocytes from the ovary would be 
irreversible and, therefore, may be less desirable in 
women. It could be of significant benefit, however, in 
agricultural practice ond for domestic pets. 

More detailed studies (ire needed to determine the 
nechanisms involved in alterations of fertility following 
immunization with different zona antigens. When this 
information is available, selection can he made of the 
most appropriate antigens for further development. 

Aside from discerning the mode of action, there is alsothe larger issie of provision of an adequate supply of the 
chosen antigen. Large-scale collection of zonae pel
lucidae from slaughter houses for processing is obviously 
not a practical long-term Solution to this problem. It 

appropriate to start using modern techniques ofmolecular biology to he'lp with thle preparative-scale
molec a oilo t ant igen-s 

purifica on of these antigens. 
Quantitation of the Immune Response. Use of 
standardized and quantitative methods, as outlined 
above, will be of great benefit in achieving progress with 
regard to characterization of tile immune response. For 
quantitation, it is recommended that investigators avoid 
the use of assays involving the measurement of fluores

.cence in intac zorle. Suitable tests for quantitation 
would include radioin, ino(ss(ay(ndnon-isotol)ic(assay 
detection svstems such (is ELISA or hiotin (uidin. 

Collaboration Among Investigators. All investigators,
b.)th in tih(, USA (at ahioad,currentlyworking on zonapellucida and ooyte anti(ens should he identified and (
workshop convened to discuss the stalus of ong(oing 
res('srC( andtooutlint' the standardizationof techniques 
and approaches bei used. When stact(rdiz(,(tmeth
odolo(V has been adopted, e.\ch(aIge of anti(ens and 
antisera c(a he initiated. At that time (I hank 
ru 'h,ren(, i')r(,'ladItjaio s s/Ia lih n es tah,lish( I 

of 

New Information Obtainable from Further Re
search. liveimarkably little is known about the bi
clielical ,and molecular ev,.'nts associated with the early 
stagevs of oocyte g(Iowth andc follicular developmnt -t. 

Sin( t Ih, zon pellucida proteins aie synthesized and 
,et'cieted durin th.ese etlv sta(s, they provide unique 
stlge' specific markers for ',,v(lopinet )f the follicle. 
The stuloes( st r/ ,'(1l/ ,,alssashiitdall(l ettieratlioir 

,of spec ih oli'ciillirobes and(Ibito(iliets that ((Ii he 
liscltiii(,l It('o thi, Ichiinisilis aclcontiofsLstenisof 

'm('ss. aid in( h, dlll,Ille rle'ss at lre eci thle 
tili/tilijl. 



ACCEPTABILITY AND EFFECTIVENESS 

OF CONTRACEPTIVE VACCINES 


In view of the wide-scale acceptance of vaccination and 
parenteral administration of drugs, fertility-regulating 
vaccines should prove to be an acceptable, and therefore 
popular, approach to family planning. Furthermore, it 
would seem likely that immunologic methods can be 
selected that do not disrupt the menstrual cycle or cause 
the metabolic disturbance and concomitant side effects 
associated with some of the currently used hormonal 
contraceptives, 

Because vaccines will provide long-acting fertility regula-
tion and could be administered by trained paramedical
and non-physician personnel, they are likely to be 
enthusiastically received by administrators of familyplanning programs. Furthermore, antifertility vaccine 
programs could be included within the scope of the MCH 
services and integrated not only with family planning but 
also with exclusive immunization programs (e.g., WHO 
Expanded Programme of Immuni-,ation), thus further 
improving on the availability of family plar~ning. 

There was considerable discussion among part icipants 
on how effective any birth control vccines must be to 
warrant consideration. Views ranged from the opinion 
that even a 30",, effectiveness would have demographic 
impact (if it were the only available or acceptable metlod) 
to the generolconsensus that less than 90'%effectiveniess 
would not be acceptable. 

There are two distinct considerations, the percent of 
nonresponders in a population and the contraceptive 
effectiveness in responders. It has been demonstrated in 
animals that there are genetically controlled species and 
strain differences to inmunogens. In addition, there are 
inter-animal differences in immune response within thesame strain. Therefore, t(hniqiles to l)red(ict or 
samedstainely herieore,rpones o redictor
in a humanpopuiti woulde useful 

Reversibilily is an important issue. Alt hougb it is prefer 

able to develop reversible methods, potentially irre
versible methods may be acceplable, particularly since 
sterilization is currently tile most widely used method of 
fertility regulation. There ias (1 o(sinsus that irre 
uersible approaches should hav a nvi'thod(agreater 

effectiveness than reversihl ones. 


The discussion ol Ihis topic ternmiiated withm Ihv following' 

points: 
1. A vaccine that is at least 90,, (ffeclive shmull be 


sought. 

2. In the absence of the desired level of effectiveness, a 

given approach should not be abmnhold inimvcliately. 
Instead, h'chniqules for iml)rovitig the A'mpinlse bv 

modifying the immunogen, carrier, adjuvant, or 
delivery schedule should be investigated. 

3. 	The actual or percent reversibility of any given 
approach will have to be determined empirically. At 
this time, the major consideration should be to obtain 
and maintain an appropriate antibody response over 
a desired period of time. 

4. 	Depending on the nature of the antigen, it may be 
preferable to utilize a homologous immunogen-aninlal 
model system than a heterologous one in order to 
obtain better information on duration of action, 
reversibility, and safety. 

SAFETY CONSIDERATIONS 

Safety is an important consideration in the development 
ofa contraceptive vaccine. Aspects of the comprehensive 
document (33) developed by the WHO Task Force on 
Birth Control Vaccines for testing the efficacy and safety
of birth control vaccines were discussed. In view of new 
knowledge obtained during the post several years, this 
document, wlich was formulated in 1977 and publishedin 1978, should he updated. Some issues of safety and 
immunopatlhology were discussed with regard to these 
original guidelines. While immune complex deposition 
could be a worrisome complication, the effect of 
circulating immune complexes is an open question. 

!:our major potential complications were proposed forcon side rat ion. 
1. 	Induction of organ-specific auoimmne disease (e.,
 

of the pituitary, ovary, or testes).
 

2. Induction of antibodies to hormone receptors that
 
may follow an immune response to peplide hormones.
 

3. 	 Enh~ancement of the isk of neoplasia to organs that 
carry antigens involved in a vaccine (e.g., hCG andilllmunizatioll of men with sperm antigens), as well as 

an indirect biological effect resulting from, for example,
tile effect of unop)osed estrogens on the tIt('rus. 

4. 	Genetically(cout rolled variation in the immune re
(i.e., some individuals may not develo). a 

sufficif It immune response) and long term biological 
effects of imimunizat ion. It was stressed that the 
genetic contr(l of the inlimtine response Must be 
dissociated from the biologic consequences )f theimm11une respo(nse. 

There is "'vidimmcte to indicate that ea(ch of these poss 
ibilities is a valid concern. It was thought that for testing
piurp(ses ina responclinq sl)ecies, aioi immu I)atIiOlogy' 
should itoccur, would I')bserved histologtically within 6 
montlis after higjh titers (f antibodvire olailed, 
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CARRIERS, CONJUGATION METHODS, 

ADJUVANTS, AND VEHICLES 


Methods used in development of certain vaccines were 
reviewed. Examiples of antigen carriers were described 
and requirements for appropriate chemical coLling of 
antigens to carriers were oLutlined. Tile particip',its 
stressed the importance of the capability of preparing an 
imunliogen with batch-to-batch reproducibility witi 
regard to its chemical and immlnunologic properties. 
Chemical methodology suitable to i -dustrial scale pro-
duction will have to be developed, 

Several experinenltal synthetic- adjuvants~ witil poleitl 
antibody-stiniulating p(,perties have been developed.Soncof these conipolnds may be lseful in oercoming 

genetically-related Unresponsiveniess reproduCtiVeto 

antigens. Vehicles or delivery systems 
 for vaccineor 
coniponents are not in an advanced stage of develop-
nent. Most experimental vaccines 1,ve employed oil-in
water elluilsions or alum irecipitates. The safety of 
these products is important and mLst be considered. 
Some scientists belieue I .It polymer bosed d'lhetvrv 
systems ctn be designed to release an puppropriate 
amoultl Of imfuilllO.erl and oradjutuants from the hinco 

lion site, and research in this arert of utacir(, deelop 

ment is encouraged. Advances illthe syithesis of 

lymphokines and illi1ltlnoreglatl,lory produtls of bacteria 
are also of importance when considering i etlilods of 
etiliancing an inmnllllle response. Methods resLlting from 
research are likely to be ,ipplicable to the development of 
a wide variety of antifertility vaccines. 

USE OF RECOMBINANT DNA TECHNOLOGY 
VACCINES 


Al important issue discussed was the Use Of Miolecular 
biology atd reconbinant )NA technolog y to produce 
large quantities Of purified antigen. Suchh large -scale 
production of pure antigen will be a critical ind perhaps 
limiting factor inl ultimately providing a contracepltive 
vaccine for family planning programs, 

Technology is rapidly advancihg in the are(a of enIic 
engineering . It is now possible to pioduce large proteins 
and even glycoproleins using this technlogsy. Even rare 
messenger RNAs have been used to estiblish clones. It 
was poinled out IthaloIne ,icDNA clone iS dvailble 10 
produce a specific antigen, it night betpossilde to nike 
small changes in the DNA of that clone to elhminClt, 
iItlnltulOgeiciity tf thw intiglen. ecilliati I)NA 
technology can also he used to prIdu' sItaller p.lptide 
fragients of i pro tin, which ( uld pJossib cttnferV 
immunity to lhe full protein. 

There was discussion of th use of genetic engineering 
technology to produce arge quantities of antibodies for 
)aSSive imnmuni'zation programs. For example, a DNAlibrary can be made from a clone producing a desired 

monioclonal lntibody and those 'enes inserted into a high 
producing cell line. I.1arge qlantit es of the original
 
specific mnoclo1al anti todies would then he iproduIced.
 

Recombinant I)NA va,ciIn viruses maiy be prcodutced
 
that would expressSpe)cific aniigens useful l()rIa contra
 
ceptive development proigram. The atpr Tlil would
 
entail the molecular cloning and characterization of 
cDNA, encoding the antigen of interest, and incorpora
tion of the cDNA into a common vaccine virus such as 
vaccinia. In theis way, purified anligen would not benecessary and thl inu iti/alion priogiramiwould follow 

favored where large nuibers Atlose wouldhe (ties 

sary for large target populations. 

Finally, it that reconibinant DNA technologygasthought 
will be iticreasingly important in the identification of new
 
antigens specific to the ovary or testis. These new
 
antigens might prove superior to currently known
 
antigens as a basis for i contraceptive vaccine. By 
a
 
technique suchI as subtractive hybridization, new dif
fereniiation -specific antigens can beidentified.Thisrea
 
of research, while verv basic, is essential for future 
evolution of coutlracept i,ivaccine technology. 

DELIVERY SYSTEMS 

A concerned research effort is necessary to deuelop 
new methods for uaccine administration. Currenttechniques require booster injections to maintain effective 

antibody titers. Devel)pment of new delivery systems 
that could provide for timed release of the vaccine wOuld 
obviate the need for booster injections. "l'ech logy of 
this type has already I eV(n successfully applied to tile 
release of contraceptive drugs. For the release of 
steroids and IlHRH aialogs, constant rtitase has been 
desired. In order to aiI tieve appropriate release rates f r 
petiides, blends of iniOi-,1I)Stijls with I range of lag
leriods have been u . The', tor,,l i should he possible 

to Jrodt( v Imicrocucpsulj delivery svstt,, fol c cinles 
I/hut rillci corpolrte a serif's o suitable,delmys illatigqel 
rlIse, r'siltiugilleffeclitl'( 1iuultttl wi/h (I sille shot 
11 In('. Ihis is espercilly imporaint iltdeveloping 
countries, where M(le follow tildifficulties Mtay be 
tI'licolntered if booster shotl are necessary. 

t



CONCLUSIONS
 

Throughout the workshop, the need to provide both 
stimulation and continuing Support of basic and applied
research was reiterated. There was consensus that the 
basic-applied viewpoint of research in reproductive 
immunology represented a graded continuum not amen
able to discrete partitioning. Both aspects warrant 
urgent initiatives in Sulp)ort of imnmunocontraceptive 
research and development. Nevertheless, if tas recom
mended that financial Sul)port for ft field be incre(ased 
by donor agencies, that proqrams supporiiic basic 
research via grant mechanisms issue new Requests for 
Applications (RFAs), ond that those agencies fundinq 
applied research issue newi ?eqtuest for Proposals(RFPs) 
addressing seueral of the areas emphasized during this 
workshop. Multidisciplinary research and collaboration 
between interested investigators are essential if the 
formidable challenge of developing immunocontracep
tives is to be met succv,,-filly. 
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~RESEARCH FRO-NTIERS IN FERTILITY REGULATION 

Vasectomy Is 'one of the safest, Simplest, and most scrotum ispunctured by aneedle or needle-like instru,
effective methods of fertility regulation, Compared to ment, By means of this Instrument, chemlca] agent~s or,~ -female steriization, it Issafer and cheaper and has a electro-coagulation can be used to block the vas lumen.similar rate of effectiveness, Inspite oftheseadvantages, The ideal has been to develop a procedure that -isin most~countries the number of contraceptive female inexpensive, can be administered by trained paramedical 

asterilizations performed each year continues to exceed personnel,' and can be performed with sim' le instru.the number of male sterilizations performed (30), In mentation. The potential advantages of transcutaneousLatin meiathCaibateMdlEatan vas occlusion compared to standard surgical vasectomies
 
Africa, fewer than one-half million couples rely on Include the following (12):
vasectomiy. for contraception, compared to about 5 1,. The risk of postsurgical hemorrhage Iseliminated.
m~illion 'couples inthe United States and about 12 million At present, about 1.6% of surgical vasectomy'


~jcouples Inboth India and China (30), The reasons cited 


patients develop postoperative hematomas (31)."(30) for~ the low prevalence of vasectomy In some 2. The risk of postoperative Infections shouild becountries Include:' greatly diminished, Presently, about 1.6% of'men1,Lack of vasectomy services ,-undergoing surgical vasectomy procedures develop2.Emphasis on providing fe'male and not male steriliza. Infections (31). - -a-

-' o Ionsrvies 
- - ?? 

3.' The procedure should 
-

be more acceptable to mnnS3. Negativeattitudesof physicians toward vasectomy. who have afear of genital operations, . 
~, Een~treereareaersiphaisoiharovi~onf 4,Surgery and surgical equipment are not required," 



maensilial'sriao might hprvsoo 
' 

there begreaterlypassomnareastediiato sevo r emgtntba greatly 
5,The procedure can be taught to paramedical Tpersonnel, Once learned, the pro~cedure can beInrae demand frthese services, especially I u done rapidly a lot col 

anid where vasectomy isequated with'castration, IHow., Despite the many advantages of lraflscutaneous male
 
evr n experts airgue tha ipe'osria <sterilization, onlya minimal amount ofresearch has been
method of mnale sterilization would have the 'tential to ' 

' 

aconducted toadevelop this method for widespread use In
 overcome the~ fears associated w~ith thestandardmethods sterilization programs.,

ofvsetm reqiringascrotal Icision,~ ' "~~ ~' 

j, nsit o te ppret imliit and advaitages of a_,,;.,dvantages oft Transcutane'ous Prcdrs For" tra'nsc'utaneous sterUiation procedure, outside of athe. 
-~ove ha codce eeo People's Ropubif-'of China, vry little work hag been2 yas, rea bee 

-oumto of astrlizationInih he 
' 

done to evaluate th aft and effectiveness of thes 

~~~ ~~~ govloit >~'PAIRFR 1985~,2 a,< 



procedures inmien.' Most of the Work has been lirmiltedto' first mating of treat ed r'tsresulted innormal offspring,sporadiceff'orts to investigate th ,effct ofvarious After the fourti 'potinectlon week'no matlin' esuited
sceoigaet sig nmlmdl. SomeK efforts inpregnancy.' The THP injecioins rcuelogtm

~have been ad timproJe the technicalfeasibilityof the infertility (up to 21 weeks) with~out producing anyprocedures'thro'ugh the development of improved equip. significant effects on' Leydig cell steroldogenesis, on 
rnent,~ testosterone and LH and FSH serum levels; or on 

KK.KKj~~.seconidary sexual 'characteristics and mating behavior,The purpose of this-report isto review and summarize No undesirable sideIeffects were noted, The investigators ~the~se research effo~rtantopoienudten found that by 14 day's after injection of THP, there was acurrent esearch.: In the following sections, current 5%eutoirfiwlhoteeis lhuhhss K..research arnd the results from animal and human studies nocnsdrdaudeiblsdefetinnmlsnare reviewed for each of the 'listed approaches to nocnsdrdaudeiblsdefet nnlltrancu~neosstrilza~on.man areduction lite'ticilar 'size might limit the accept.
n 

K ability of the p'rocedure~. Additional studies are currently 
K / KKK Kbeing undertaken to determine the mechanism of action:METHODS OF TRANSCUTANEOUS of TH-P on the testes, 

4gK. K~ STERILIZATION 
KK' 

Teonly other intatesticLular method that has been11 l following Kmethods of transcutaneous sterilization nvsiaeithueofursoceegyinnetdy 
Shave been evaluated inanimals 6nc/or man: of the effects of different ultrasound intensities on the .X1I, Intratestictilar injection of chemical agents to affect testes of mature rabbits, ultrasound at 1.5 Wper sq cm 

K4'K spematgeneisfor 15 minutes produced degeneration of the semniniferoijs 
K 2. Intraepldldymal injection of chemical agents to tubules (23). Whether the use of ultrasound can be

affect sperm transport. developed into apractical method of nonsurgical sterili3, Obstruction of the 
. 

vas lumen by the intravasal zation will require furthier evaluation. One obviousKinjection of chemical (sclerosing) agents or by limitation of the method, especially In developing'elect rocoagulatlon of the vas lumen, countries, isthe cost of the equipment and the difficulty in 
K K obtaining routine maintenance,IntratesticularMethods. For over 25 years, research...........
 

has been underway to develop amale contraceptive pill Intraepldldymal Injection. Although the injection of
 
'K Klnterfee~old sermaogetht wih esis iter b scerosing agents directly into the epididymis istechnically 
KK nte ptulaivlre ficlon y s pprssin th pr duc simpler than injection into the vas lumen, the intraepldldy. 

K 

non-steroidal, agents have been evaluated, InCILding tages of Intraep'didymal over intravasal Injections arel't'einizing hormone releasing hormone (LHRH) agonists that the cauda epididymis Iseasily palpated and intra. 
K 

K'and antagonists, progestogens, and androgens, either In luminal placement of the needle Inthe epididymis isnot 


combination or alone, and other drugs such as gossypol, ncsay
aphenic compound Isolated from theKcotton plant (15,
22, 29), . lies. drugs are usually administered orally or Bowman and coworkers evaluated the effects of Injectionsby sy~stemic Injection, and their Use has been associated of anhydrous calcium chloride dissolved Insterile saline 

K K 

wilth undesirable side effects, Including loss of libido and .directly Into the cauda epididy'mis of mature rams on~various effectsonaccesrse glands, Althoughmnany ejaculate volume, sperm concentration, and mounting>y<of these compounds can produce,oliosprmla, they do (4), Five. rams received. Injections of calcium 7.time, 

not conisstently produce azoospermia., Also, the effects chloride and five received injectionis of saline.~ Bvweeksotmost ofileth ' ocompounds are temporary, and repeatd after the injections, the' calclum chlorfdetreaIted rams 
Kadminrtis ~uired to maintain oligospermiaf
aioserma'. A an alternative to the Interference of 

K 

concentration, Nonc.of, the~animal became azoo.drus thdrc'l (cinof compounds Into the testes spermic, but semen analysis was characterized by theK 

r, e had asignificant reductio Inejaculate volume and sperm 

has been Investigated (32, 33). absence of sperm motility andbyeAd.tail fragm~tatlon, 
' ' 'K~K~{K~l.efcto iet Mount Ing t[me# were no fet0,TestrIzhefc'Wleb d Barr evaluatedthefetof-tedrc. otoaclmclrdmotpbbywreueois 

I'njectionKKKK 1,*2,tthydxyp)ropafe3-U,-~ (THIP. fthK'~~lj (pibubeiKwer > 
oforde neciosing effects on the epidldymls, No istopathology

fflor~alc tvtncK'el., tudles were performed.'' hen~nt~~t flI~th6 
alr~c ln~b owls afTPfltend 

'K 

aria eaUad the effects of tresclerosing
-"inifrouitubles The THPiInetins ad noapparent agents (form~aldehyde, maithvicyanoncryltite JIMCAsJ,ad 

aiecso ma~epr trdI h pddmds The quinacrIne hydrochloride) InmatUre Macacufaecfeulartg 
r'K K'2 '44'~ ' " KK- K KK 

' 

K'~K ~KKKKKA
4 



monkeys(e agents were i d io 
the caida~epididyimis -either trannscutaeously,: afteror 
exposure ofthe pididymis through ascrotal incision, All 
animls r sedated with ketamine hydrochloride intra-

~Miscular injection(0.1 ml/kgof 100mg/ml solution). The 
rultf thtudy are summarized in Table 1andshowI 

~ thatn6ne of the agents evaluated was effective. Histologic 
~evaluatlions of !testicular~biopsies performed after 6 
month showe rmal ticles in all monkeys but one 
ThatMCA-t reted monkey hadtesticularatophy. Other 
complication's included abscess formation at the site ofto 	 i' wine C A treated animals and two quinacrine : ...................... t ............
cutaneously inserted electrode, or the transcutaneous 

theforaldhydetretedtreaedi nima~ 	 rou, a injection of different concentrations of phenol, glyceromoeame r e nl m a o y cell infiltrate and . ...:, ............ ,........ .. .......
o 	 . ,?,::mo toamatory cell ......... and phenol, or a combination or quinine and Uirethane (17).
fibrsis'wee~noed He also investigated the effects of the transcutaneousn ~ost estcle evauatd. our 

aMi as(C -r ae ;3q ia rn .treated) died after. ,... . . .... ......... . . ... ,i i:
animals (1 MA d3 .........."...died.a.terinjection of liquid Biowax, awax used in cosmetic surgery
b the lntraepididymal injections. Three deaths occurred (17), Shortly after injection, the liquid Biowax solidifies, 

on the day of the procedure and one (in a quinacrine. c the v..... '::: 	 :..radiopaque materialwere mixed with the Biowax, its .. 
: 	 :::': . ... . . ... :
treated animal) occurred.. ......... 1week'........after the procedure...... ,: 


Autopsies did not reveal the cause of death in any ofthe 
anmas the ie-r ....g , may...!ian thequinarine~reatee group..... deathdeath.. may 
have resulted from the qulnacrine or from the combined 
toxicity of quinacrine and ketamine. Based on the 
unsatisfactory results obtained with all of the agents 

K,evaluated, no additional studies are being undertaken 
with intraepididymal Injections of sclerosing agents, 

No.Initially No Azoospermic 
Experimental Group Aoosperme Rec.naization Ater6Month 
Formaldehyde (4%) 	 22relatively

in~ 	 42 2glycerate (n=5) 

MCA (0.5 c) (n-5)7 5S 

Qulnacrlne hydrochloride


(h4animals, 


SourceLews nd Garcia (8), 

Table 1,Results of a study~ of Intraepilidymal Injections of

various agents. <-alpha 

'~' , 

Dai~~evt~itedthe offoral;~trepiidynalInjetio 

dehyde Inalcohol arnd MCA inadult moriqrel dogs(8), In' 


~<the first two animals evaluated (one treated $hfoml 

Sdeh~de InakcIohol and oneWith MCA) severe toxicity and 

~y 	 ide~h ~urrd he njecion; Te cusewihinI wek 
'2'of death of these a'nnials was not stated, but may have 

r~iitedf~th~reat~vl~ arg, does f th dr~s 
tidmInisterdGross examnatlon Indicated 'bilateral 
act ersso h pcllmce and testes Inboth 

~,atima~ ii ot~,er~nial~In 	h]~ lowr dses f tese
cheiilal W~ o~ ~te elddyms,i~e~ d~ecly 

~ent~e~~ro~so~, astle 	e~didniids ad tetes 
observed, 	 ~ ,' -

Thppeal of hIrtraepididymial approach to trans. 
cutaeous steriliztio isthat It'IsV easier to Inject a 
cheical Int t~he epIdl'dym~s than into the vas lurnen, To'> 

4 ~ 

.	 date,thelimited evaluations of the intraepididymal 
injection of chemical agents has shown this to bean 
unsatisfactory approach to male sterilization, Whether 
improved results can be obtained with other chemical 
agents remains to be evaluated. 

ItraslMto.Thcnepofrncunos 
vas occlusion, with either chemical agents or, electro. 
coagulation is not a recent one. Over 20 years ago Lee, 
in.a series of experimental studies in dogs, evaluated the 
effects of electrocoagulation of the vas through atrans

placem ent 	 usingraipqemtilwrecould ,be checkedixdihteBoaxis-rays;, A lthough ,. 
placement could b checked using- x ;rasAlthough
 
ncrie of the transcutaneous methods tested by Lee
 
resulted in vas occlusion in allanimals injected, the
 
studies did demonstrate that the transculaneous
 
approach was afeasible method of vas occlusion.
 
Chemical Agents . cheica. gents have
Nmo 

been injected into the of rats, dogs, and rabbits to 

agents evaluated are listed in Table 2, Most of the studies
 
have been experimental, in that they have evaluated
 

few animals and have been conducted
 
to screen chemicals that might be worthy of either more
 
extensive trials inanimals or preliminary trials Inman.
 
Of the many chemical agents that have been evaluated in


onlytwo areknown to have been tested inman:
 
3.6% formaldehyde in90% ethanol (5,11) and 4%formal..
 
dehyde in90% ethanol (6,7)and acarbolic acid, n-butyl


cyanoacrylate mixture (21), The mode of action of
 
all of the sclerosing agents tested isthought to be similar;
 
they produce local necrosis and fibrosis and vasal closure
 
hog crig ~
 

One of the principal objectives In~choosing achemical
 
agent for use in,human. sterilization procedures -Is.to
 
select one that has miniimal toxic effects and will'produce

aminimal amount of damiag eIf Injected In~to structures
 
other than,,the vas,., Ideally, damage caused by the '' 
chemical should be Ilimited to the basal epithelium of the~ 

the Intent of this review to summarize the effects'*)( each "'V& 

of the chemical agents used for vasal occlusion Invarious' 
animals, ItIsnoteworthy that Inmost of these procers
 
the' epididymides and te te were niiaffected by the
 

AIntravasal Injections, Also,1 toxicity appe.ared to beminimal. None of the investigators reported any anlmal '
 
deaths or severe adverse reactions that could be at.

tributed to the Intravasal Injections.' 	 ~& 

3 



-ChemicalAgn t&Reference~ Animals Eualuated 

JSthliu lord 
Sodim12~ c~orl~ 

5,12)1~> 
at~~ 

Rat, o 
SFormaldehyde (5,12)
~Formialdehy~de with ethanol (5,12) 

Rat, dog ; 
Rat, dog 

,the 

ASikeiiltrc'it (5-12)
Sodu eti dey lat-12)12 

Rat dgwas,
Rat 

Potassiumn- permanganate (5,12)
Scdim 6rrhuate (5,12)

SCamphor (28)
~Polishi(28) ? 

Rat 
Rat 
Rat 
Rat 

Quin'acrine, urethane (17) Dog

FPhenol (17)' Dog
 

S*,Glycerophenol (17) Dog 

ieolanocylt Dog
(25) 

Phnl ynarlt2)Rabbit
Methyl cyanoacrylate (8,25) Rabbit, dog
Tincture Of Iodine, potassium Iodide, 

Jsinograf fin, carboxcynthyl cellulose (25) Rabbit, dogPhenol, glcerine,sinograffin, gum
tragacanth (25) RabtAzoospermicDgFailuresSilver acetate alginate (8) RabtDoges

~Cac~u chorie, umragcanhfurther
glycerie (21)~~.~ nsFailed

Sodium, cod liver oil acid, gum____________________________
tragacantli, glycerine (21) ns 

Carbolic acid, gum tragacanth,
glycerine (21)h ns 

Carbolic acid, n-butyl alphaTal3.RslsostdeoftetacunosIjcinof4
Cyanoacrylate (21) na 

Ethy alha-yanacryate(21nsformaldehyde
n-Etyl alpha cyanoacrylae (21) ns 

,,fl~ -In taed 
nicaiincreaseTable 2.Chemia agents evaluated to produce occlusion of the 

vas Inalas ~was 

Bae ntersuiso h nrvslijcinoBasdtudesoithlrf he ntrvasl Ijecionof
various sclerosing agents inrats and dogs (whose vasa 
are similar to those of man), Coffey and Freeman elected 
to evaluatea combination of 3.6% formaldehyde In90% 
ethan~ol Inhuman trials (5,11), One advantage to the use
of, this com~bination Isthat both chemicals are easily
metabolized and leave no residuals to produce adverse 

tecsiThe method used by these Investlgators'was
S simple nd did not require the use of any elaborate 

~surgical equipment,~ One -disadvantage of the procedure
Isthat-the Investigators found Itnecessary to Inject I mlioft 

S1% 11oan lnsd each vas before Injection of 0.25
he formaldehdead ethanol mixtuare. 

vas was located and stabilized b~etween the thumb and 
ml ofnl After each 

foeigr h itr a Injected thirough a25 gauge
needle. 'Bythe 24thpost.procedurewek',7 ofthe8men
Inetdwr zopri.Teohr'a a prco ntof 67 milon sprWp m t the 14th' pot. 
~produre weekOnce azoprl w&as established, 
non of the mn followed-up or the~14-40 weeks was 

one used by Coffey and Freemn. ?Davi's injected 0.5 mlt 
'4% formaldehyde, in 90% ethanodl into.each vas, In thefirst 27 procedures, an Allis lamip was used to stabilize 

vas. In the next group of 27 men', aspecially designed Wclamp was used to stabilize the vas. iA 25*gaug.e'needle
 
passed through holes in the jaws of the clamp to


inject the formaldehyde in ethanol mixture into the vas, 
The results of the studies bTbeb 
Tbe3 

Qulnacrine dihydrochloride (28) Rat____________________________ 
Series 

First 
Azoospermic within 16 weeks 
Failures 
Decease insperm count, 

further follow-up required 
Seon

Scn 

within 10 weeks* 
nser oIt 

follow-up required
injection (retractile testes) 

ai r umrzdi 
ai r umrzdi 

No.Subjects Percent 

13 48.2 
11 40.7 

311.1 

17
4 

65.4
15.4 

-5 19.2 
'

*Includes Iwo men who had repeat injections
"Not included incalculation of percentages

Source: Davis (6,7)
 

alsRslso tde ftetasuaeu neto l4In90% ethanol. 

th- second series osujcsthere was a significant

inthe incidence of azoospermia, Whether this
 

due to the use of the specially diesigned clamp or was
due to the increased experience of the operator cannot 
be determined from the study~data, For six men, the
durationof follow-upwas insufficienttodetermine success
oftepcdueDaintdthtncamnbcme 
aosemc ermie htwy() oeo h 



meorw mthpocdesadbncasiidsa y
failure, had a transient drop Intheir sperm counts that
later returned to near baseline levels, This drop was 
most likely due to an initial Inflammatory reaction inthe 
,as following the Injection, causing temporary ob~struction 

of the vas, *-

The combined data on the intravasal Injection of formal.
dehyde Inethanol into men show that th~e timc to achieve
azoospermla Ishighly variable and maV take up to several 

A 

months,. The differences Inthe fr~ilure rates reported In
the series by Freeman (11) and Davis (6,7) 'Maybe due to
the differenlengths of follow-up rather than to factors 

<~ 

related o'the va In-' hich the procedutres w~ere -prrnd, 

Using dogs, 
'

Davis com~pared the. effects, of drect In.
h~erninhs :Jectins.of MCA or silver.acetate alginate intothva<(fdo~1sne, ~lumen with a fprvslIjetoso h aet

rJ~I6A~o ntryasl~e~~fi0ftrmadohde (7), :Ini most, cajis, the Injections pro uted asalIn'ettnoI hav been conducted by Davis (6o 7), The occlusion, wherea prvaIinjections "dld'noto These<procdur usd by Davis wa essentially the same as the data Indicate thatt for transcutaieoui fInjectionis of 
4<A 
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sclerosing agents to be effective in occluding the vas, they 
must be made directly into the vas lumen. Although this 
is atechnically more difficult procedure, the requirement 
should not limit its widespread use. 

In sharp contrast to the few studies on transcutaneous 
sterilization procedures with sclerosing agents in the 
United States, reports from the Peoples' Republic of 
China indicate that since 1972, this procedure has been 
used in over 500,000 men, with satisfactory results (2, 20, 
21). The sclerosing agent used is carbolic acid and n-

butyl alpha cyanoacrylate. In spite of the very extensive 
experience with intravasal injections of chemical agents, 
very little information is available on the procedure, 
either in Chinese or Western medical journals. Precise 
data are not available on the effectiveness of the 
procedure or on the incidence and types of complications 
occurring either at the time of or after the procedure. In
the most recent report from the Peoples' Republic of 
China, long-term follow-up data were given for two series 
of men (21). The first series included 919 men who had 
been followed up for up to 10 yeai,. The second series 
included 640 men who had been followed for up to 8 
years. The only stated difference between the two series 
was that in the second series 0.02 nil compared to 0.01 ml 
of the sclerosing agent was used. Of the 1,345 men who 
were followed up and examined, small nodules could be 
palpated at the site of intravasal injection. 1n 99.4of the 
vasa examined, the diameter of the nodules was estimated 
to be less than 0.5 cm. Only one man reported that the 
nodules were painful. Follow-up data relating to the 
effectiveness of the procedures are summarized in Table 
4. For both series, azoospermia was achieved in 95.9( of 
the men. In the second series, the pregnancy rate among 
spouses was reduced from 11.5% to 2.6"0. Of the 109 
pregnancies recorded in both series, 56',,,occurred to the 
spouses of men who had been shown to be azonspermic. 
Since no information was given on the time between vas 
injection and the time the pregnancies occurred, it 
cannot be determined if the pregnancies occurred beforeazoospermia had been confirmed. 

The transcutaneous intravasal sterilization procedure 
developed by the Chinese issimple and requires the use 
of minimal surgical equipment (19,20,21). The following 
briefly describes the principal aspects of this procedure, 
which has been widely and successfully used in China 
since 1972. 

The vas is stabilized by use of a vas deferens fixing clamp. 
This isa straight hemostat with flattened tips that permits
the vas to be grasped without injuring the scrotum. With 
the patient under local anesthesia, the operator clamps 
the vas and grasps it between the thumb and index 
finger. A sharp needle is inserted into the vas per-
pendicularly. The needle is withdravwn and a blunt nedle 
is placed throuqh the puncture hole. The operator can 

First Series: 919 enifollowed up to I0 years
 
Semen analysis performed: 456 men
 

Azoospermic (): 95.6

Couples evaluated: 829 

Pregnancies (',,:11.5
Semen analysis for the 95 men whose spouses became pregnant:Azoospermic -- 54.7', 

Sperm insemen -- 42.1",, 
No semen analysis --.3.2' 

Second Series: 640 men followed for up to 8years
 
Semen analysis performed: 404 men
 

Azoospermic (",,):
96.3 
Couples evaluated: 577
 

Pregnancies (,):2.6
 
Semen analysis for tl 14 men whose spouses became pregnant
Azoospermic -,
 

Sperm in senen 21.4', 
No semen analysis 143".. 

s5,irc: 1.1, (2).s.tIu ,J 
Table'l.Summaryoflong-termfollow-updatafroiThePeoples' 
Republic of China on the effectiveness of the transcutaneous 
injection of a sclerosing agent. 

usually feel when the needle has entered the vas lmen. 
Two simple tests can be performed to determine whet her 
the needle is t, tiI, vas lumen: 
I.A syringe containing 4 ml of air is attached to the 

needle. With the vas firmly compressed by an 
assistant at the site of puncture and at the distal 
end, 2 ml of air is injected into the vas. The syringe 
plunger isreleased. If the needle has been placed in 
the vas lumen, the plunger should return to its 
original position within a iew seconds. 

2. A small arnount of saline is injected through the 
blunt needle. If the needle is in the vas lumen, the 
injection should proceed easily and should be made
 
without undue pressure. Examination of the scrotal 
skin and subcutaneous tissues should indicate no 
local edema. 

If the second test isused, all of the saline isaspirated from 
the vas before itjection of the sclerosing agent. The vash a eoeijcino h ceoigaet h a
sclerosing agent (0.045 nil of carbolic acid, n-butyl alpha
cyanoacrylate) is then injected through the blunt needle 
into the vas. The drug polytnerizes after about 20 
seconds. The needle is then withdrawn. Only about 
0.02 ml of the drug is actually injected into the vas. The 
procedure is then repeated for the other vas and both 
puncture sites are covered with sterile gauze. The 

procedure takes about 10 minutes to perforn. 

Electrocoagulation. The use of traiscutaneous sterili
zation with electrocoiquiation was first reported by Lee 
in 1964(17). Inthat study, bilateral closure of the vas was 
obtained in four dogs and unilateral closure on two 
others. In one dog, testicular atrophy was noted. This 
atrophy was attributed to extensive burns to spermatic 
vessels other than the vasa. In the Peoples' Republic of 
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China the use of transcutaneous electrocoagulation of 
the vas has been investigated in animals, but no infor-
mation on the procedures was given (21). 
In 1966, Schmidt first reported on a vasectomy procedure 

he had used in 144 men. A bilateral incision was made in 
the scrotum, the vasa were divided, and the vas ends 
were electrocoagulated with unipolar electrodes (27). 

Schmidt found that the incidence of sperm granulomas 
could be minimized if the vas ends were electrocoagulated 

In a later series of 1,000 vasectomniesrather than ligated. 
in which electrocoagulation of the cut vas ends was used, 
Schmidt reported no failures, and fewer than 1(,, of the 
men had clinically significant sperm granulomas or other 
complications (26). In the procedure used by Schmidt, 
the vasa were electrocoagulated in such a way that the 
lesion was confined to the vasal epithelium, lamina 
propria, and part of the muscle wall. 

To further advance the electrocoagulation procedure 
developed by Schmidt, bipolar electrodes have been 
developed. The use of these electrodes can eliminate the 
danger of damage to vessels other than the vas resulting 
from stray currents, and at the same time confine the 
lesion to the vasal epithelium and larnina propria. Pres
ervation of most of the vasal muscles is thought to be 

of theimportant, because the muscle is the source 

fibrous tissue that ultimately results in occlusion of the 
vas. 

Adair developed a transcutaneous electrocoagulation
procedure that used bipolar electrodes (1). In an initial 

series performed by the investigator, there were no 
failures and no clinically significant complicationsattribut-
able to the procedures. Subsequently, an independent, 
multiclinic evaluation of the procedure developed by 
Adair that included 33 men was curtailed due to the high 

failure rate of the proceduc to attain azoospermia (24). 

In the second series, the only complication .,.s a scrotal 
hematoma. It has been suggested that the faiure rate of 
the procedure was high because placement of the tip of 
the bipolar needle into the vas lumen was extremely 
difficult, due to the relative diameters of the bipolar 
needle and vas lumen (10). The bipolar needle has a 
diameter of 1.6 mm; the average diameter of the human 
vas lumen is 0.55 mm, but it may be distended to 1.2 mm(16). 

Black, at the Marie Stopes Clinic in the United Kingdom, 
iscurrentlyinvestigatingatranscutaneouselectrocoagula-
tion procedure (3). The procedure gradually evolved 
through several steps designed to provide a simpler, 
quicker, and less traumatic method of sterilization. 
Initially, the vasa were electrocoagulated after they were 
pulled out through a small scrotal incision. Electro-
coagulation was then performed through a small scrota] 
incision, but with the vas in the scrotum. The final step in 

the development process was to perform the electro
coagulations transcutaneously. Black has performed 
about 80 of these procedures using prototype bipolar 
electrodes (3). Although the success rate of his transcutaneous procedure does not yet approach that of the 
standard vasectomy procedure used at the Marie Stopes 
Clinic, Black is of the opinion that improvement of the 
electrodes and some changes in the technique of per

forming the elect rooagulation will result in an effective 
procedure. 

In the United States, Denniston will evaluate whether 
electrocoagulation uf the vas by insertion of the electrode 
into the vas lumen under direct vision, and without 
division of the vas, will result in high rates of vasal closure 
(9). The etfectiveness of this procedure will be compared 
tothe standard electrocoagulation procedure. Ifelectro
coagulation of the vas under direct vision, and without 
division of the vas, results in high rates of vasal closure, 
additional trials will be undertaken in which electro
coagulation will be performed transcutaneously. 

COMMENT 

Over the past 20 years, atranscutaneous method of male 
sterilization has been sought in a haphazard manner and 
the limited developmental efforts have been sporadic. In
spite of the apparent simplicity of the procedure and itspotential for widespread use and acceptance, no sys
tematic efforts have been undertaken in the United 
States to develop a transcutaneous procedure, except 
for the research supported by th e Program for Applied 
Research on Fertility Regulation (PARFR) over the past 7 
years. 

Compared to standard surgical vasectomy procedures, 
there are many advantages to the transcutaneous pro
cedures that are applicable to both developed and 
developing countries, including a possible reduction in 
the incidence of certain complications commonly asso
ciated with vasectomy, such as scrotal hematomas and 
infections. 

In the United States, fcwer than 100 men have had 

transcutaneous sterilization procedures either by in
jection of formaldehyde in alcohol or electrocoagulation. 
In sharp contrast to this, reports from the Peoples' 
Republic of China refer to over 500,000 transcutaneous 
sterilization procedures using a cyanoacrylate mixture. 
Unfortunately, the reports from China provide few data 
on the effectiveness of the procedure or on its short-term 
or long-term complications. Also, information on the 
development of the procedures and any associated 
toxicology is not available in the literature. 

6 



In view of the many advantages of the transcutaneous 
sterilization procedure, the importance of an organized 
research program is obvious if such a procedure is to 
become widely available in the United States and else-
where. Electrocoagulation of the vas and occlusion of 
the' --swith sclerosing agents are the two best candidates 
for further development. Regardless of the methods of 
tr,)nscutaneous sterilization used, criteria should be 
di , oped for determining acceptable failure rates of the 
piJ ,dures. Failure can be defined in terms of either the 

r-,,jnancy rates of the partners of the sterilized men or 
theproportionofmenwhoachieveazoospermiawithina 
specified time period. Consideration should also be 
given to defining an acceptable proportion of men who do 
not achieve azoospermia but who become severely 
oligospermic. 

The scanty literature on transcutaneous male sterilization 
procedures indicates that the research efforts have been 
directed to developing a procedure that will result in 
azoospermia in a very high proportion of men after a 
single pplication of the agent. This may not be feasible, 
Therciore, research efforts might concentrate on a two 
application procedure. Such a procedure could be 
highly effective with minimal rates of complications or 
side effects. If, for example, asingle application procedure 
produces bilateral vasal occlusion and azoospermia in 
only 90( of the men, then a two-application procedure 
can be expected to produce azoospermia in99",,. 

In women, nonsurgical methods of sterilization have 
beenevauatdexensvel (14. Mthos c rretly

been evaluated extensively (14). Methods currently 
under investigation in the United States include one or 

two applications of MCA and three applications of 
quinacrine. However, in the Peoples' Republic of China, 
nonsurgical methods of sterilization have been developed 
and used successfully since the late 1960s (34,35). All of 
these methods are more difficult to perform than trans
cutaneous male sterilization and they have a higher risk 
of potentially serious complications, such as uterine 
perforation and intraperitoneal placement of the chemical 
agents. 

Also, assessing the effectiveness of the procedure in the 
female is more difficult. If radiopaque MCA is used, 
flatplate x-rays can be taken to determine if MCA was 
present in the fallopian tubes. Alternatively, some time 
after the procedure, hysterosalpingograms may be per
formed to determine if there isbilateral tubal closure. 

Neither of these two procedures is 100", accurate and 
neither isappropriate for areas where there are scarce 
medical resources In countries that have the available 
medical resources, flatplate x-ray. and hysterosalpingo
grams significantly add to the cost of the procedure. 
Evaluation of sterility in ihe male is a relatively easy 
matter. Semen analysis may be performed with simple 
laboratory equipment by laboratory technici:ns who 
have minimal training. If the two or three application 
nonsurgical sterilization procedure will be acceptable to 
women, there is no reason why a two application 
procedure should not also be acceptable to men. 

Future research efforts on nonsurgical methods of malestrlzionedofcuonhesefscrsigr
sterilization need to focus on the Use of sclerosing or 
occluding agents or electrocoagulation of the vas when 
delivered as either aone or two application procedure. 
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