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INTERNATIONAL FERTILITY RESEARCH PROGRAM
 

Six-Month Report 

DEVELOPMENT OF IMPROVED AND NEW IUDs
 

April 1, 1978 - Septpmbpr 30, 1978
 

Contract AID-pha-C-1111
 

SUMMARY 

of this contract arp the development of 	postpar-Thp three main objeCtavws 

tum IUDs that have low Pxpulsion ratps when inserted immdiately following 

will reducp IUD-rplatedremoval of Lhe placenta, mdlcated IUDs thar 

blpding side erffIt s and a prsriptive approach, to IUD insprtion that 

will improvp contracepp- v performance by matching the IUD type to the wom­

an's individual attribute , . 

progrps , has Dpen made towards each objpctive. AdditionalSatisfartory 

data have twn gpnerated on the hand in,,ertion of the IFRP postpartum 

suturp Loops sho,-;ng an expulsion rate at six months that compares well 

with intprval Loop insertion rates. The postpartum sutu-'e Cu-T is 

performing rqually wll. New postpartum insertprs have been developed and 

for excessive osmotic swplling and arsociatpd tLissue 

arp availabl, for clinical trials. All five modpls; of antibl,edirng medi­

cated IUDs (two AMCA, three Trasylol) are schpduled for testing in animals 

iiflammation. AMCA­

as ongoing prehystprectomympdLcatpd clinical trials will ntart as 	 soon 

A dpci ion trp for prpscribing aninsertions are complete and evaluated. 


IUD according to a woman's particular physical characteristics is being
 

developed.
 



1978 to April 30, 1979
The extension of the IUD contract from September 30, 


provides necessary additional time to complete project objectives. By the
 

end of the contract period, solid data on postpartum devices will be avail­

ablp and studies of both IUD-dplivpred drugs, AMCA and Trasylol, will be
 

underway. The prescriptive approach to IUD insertion will be undergoing
 

clinical evaluation.
 

I. POSTPARTUM IUDS AND INSERTERS
 

The three types of postpartum IUDs developed under this contract are: 1) 

the Lippes Loop and Cu-T IUDs with biodegradable No. 2 Chromic gut suture 

projections that extend 0.5 cm in the anterior and posterior di-ections
 

fundal limb; 2) the Lippes Loop and Cu-T IUDs with biodegradable
from the 


gelatin/polylactic acid or collagen lateral extpnsions on the fundal limb;
 

3) the Lippes Loop IUD with molded (nondegradable) anterior-posterior
and 


projections on the fundal limb. 

a concentration of
Preliminary evaluationg of these devices have led to 


the IUD models w3th bi6degradable No. 2 Chromic suture
research effort on 


projections. Clinical trials with thp postpartum suture Loop have indica­

for 286 cases
ted favorable results (six-month life table expulsion rate 

pooled from four centers is 11.2 ± 2.4 per 100 women). See Table I for net 

for pain andlife table rates for pregnancy, expulsion and removal 


bleeding. 

from clinical trials of the postpartum suture Cu-T
Also, preliminary cata 


show favorable results (six-month life table expulsion rate for 100 women
 

is 8.8 ± 2.3 per 100 women). See Table II for net life table rates for
 

the suture Cu-T.
 pregnancy, expulsion and removal for pain and bleeding for 
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Tablp I. Net life taole rates for pregnancy, expulsion and remo'.al for 

pain arid bleeding of trp postpartum suture Loop. Data pooled from Lnser­

tions in Santiago, Cairo, Manila and Bandung. (N = 286, 1083.5 woman­

months of exposure) 

NET LIFETABLE RATES PER 100 WOMEN
 

Pregnancy 0.0 ± 0.0 0.0 ±. 0.0 0.6 _ 0.6 

4.4 + 1.3 6.5 ± 1.5 11.2 + 2.14Expulsion 


Removal, B/P 0.4 + 0.14 1.2 ± 0.7 2.3 ± 1.1
 

Removal, Med. 0.4 ± 0.4 0.4 ± 0.4 0.9 + 0.7
 

The Bandung study was discontinued after 44 insertions because of operator
 

pooled data minus Bandung at
difficulties. The expulsion rate for the 

three months is 4.7 ± 1.5 per 100 women and at six months is 8.8 -t 2.3 per 

100 women. 

Table II. Net life taDle rates for pregnancy, expulsion and removal for 

pain and bleeding of the postpartum suture Cu-T. (N = 100, 374.0 woman­

ronths of exposure) 

NET LIFE TABLE RATES PER 100 WOMEN
 

Event 16Mo 

Pregnancy 0.0 t 0.0 0.0 + 0.0 0.0 :t 0.0
 

Expulsion 1.0 + 1.0 4.5 :+ 2.2 6.2 ± 2.7
 

Removal, B/P 0.0 + 0.0 0.0 ± 0.0 0.0 _ 0 0
 

Removal, Med. 0.0 . 0.0 0.0 + 0.0 3.4 ± 3.3
 

3
 

http:remo'.al


There has been high physician acceptance of the retentive suture concept.
 

The ]ateral extension and the nondegradable projection concepts, howevpr,
 

have riot proven attractive to either physicians or acceptors and, conse­

qupntly, studies of theqe designs have been discontinupd. The Chromic
 

suture devicps are simple to manufacturp and could be an appropriate LDC
 

technology r-qul,-ing nO significant capital investment. 

The 1200 suture Loop cases approved by the Protection of Human Subjects
 

Committee (PHSC) have been assignpd to investigators for evaluation. On
 

the basis of the suture Loop clinical data noted above, the PHSC has
 

removed the quota on tho number of suture Loops that may be evaluated.
 

Among the 286 cases reported to the IFRP (including 44 patients in the
 

study that was terminated because of insertion difficulties experienced by
 

the physician), there have been no uterinp perforations. Reports of pelvic
 

infections inc]ude five cases of mild salpingitLs, three cases of mild 

endometritis and one case of moderate endometritis. For the 11 women who
 

have had their IUDs removed, investigators have not reported any removal
 

difficulties.
 

Having col]ected preliminary data on the safety and efficacy of immediate 

postpartum insertion of the suture Loop, the IFRP is proceeding with fur­

ther evaluation of this device. On the recommendation of the Core Advisory 

Committee, the IFRP will evaluate immediate postabortal (late first trimes­

ter and second trimester) insertions of the suture Loop. (See Appendix A
 

for Minutes of CAC meeting on June 2, 1978.) Initially, the IFRP will con­

duct comparative post-midtrimester abortion trials of the suture Loop
 

versus a p]ain Loop D in the United States and Singapore. Comparative
 

immediate postpartum hand insertion of the suture Loop versus the plain
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Loop D -s soheduled to begin in November 1978 in Mexico and Chile. This 

study will evaluatp the importance of the hand insertion technique as com­

pared to the Future projections Ln reducing the expulsion rate of the Loop. 

Later studies w'l compare the hand techniqup against the inserter tech­

nique. 

Expanded straight and comparative trials of postpartum suture Loops will be 

initiqted, principally among the regional fertility research program' asso­

ciated with the IFRP. Somo of these programs hae -,pecifically requested 

that they be alowed Lo evaluatr tris devl.ce for inclusion in their 

national postpartum family planning programs. 

A Tapered--PhotorPJuced Loop with No. 2 Chromir sutures is being tested in a 

200-case study in Bangladpsh. Prelim nary results will be detailed in the 

next report. 

A number of contributorc arp being considered for straight and comparative 

clinical trials of the suture Cu-T. 

NP4 in-prt-r dpsignis for tte postpartum suture Loop and suture Cu-T, 

incorporating the suggqLtions made by the Core Advisory Committee, have 

bee developed and are ready for clinical evaluation. 

Summary: Postpartum IUDs and Inserters
 

The research and devplopment work for IUD designs that improve IUD reten­

tion when inserted immediately postpartum is comrlete. Clinical evaluation 

is ongoing under Contract AID-pha-C-1172. 
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II. MEDICATED IUDS
 

Five contributions to antibleeding medicated-IUD technology are being
 

developed by the IFRP for clinical evaluation:
 

1. AMCA/HEMA/Estanp 5716 Loop;
 

2. kdCA/EVA Loop;
 

3. Trasylol/EVA Loop;
 

4. Trasylol/HEMA Loop; and
 

5. Trasylol/Collagen Loop.
 

Plans to dPvelop Trasylol-medicated Cu-T IUDs have been temporarily halted
 

as a result of the in vitro data of Zaneveld and Goodpasture which show 

that the addition of copper to sterilized EVA/Trasylol solutions can pro­

duce up to 70% less Trasylol activity than either the sterile or nonsterile 

samplps of EVA/Trasylol. (See Appendix B.) The reduced activity of
 

Trasylol qhowi in vitro presumably would require much higher drug loads to
 

achieve dpsired effects. Therefore, for the present, controlled-rplease
 

Trasylol delivery systems will be tested on the Loop vector. Should they
 

prove efficacious in reducing excessive IUD-related bleeding from thig
 

vpctor they may later be considered candidates for the Cu-T, if further
 

tests so warrant. 

An in vitro test is underway to validate the EVA/AMCA and EVA/AMCA with 

Copper release rate data that have been generated by En-Cas Analytical Lab­

oratories. 
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AMCA/HEMA/Estane 5716 Loop-


This devlce has been avallable for testing sincp the last reporting period. 

The AMCA/HEMA/Estanp 5716 Loop was dpveloppd undpr subcontract by Southern 

Research Institutp in Birmingham, Alabama. Independent release rate analy­

ses suggest that the SRI-dpveloped system offers a conistent release pat­

tern in thp vicinity of the desired limits, i.e., 75 yg/day/100 days. (See 

Appendix C.) 

AMCA/EVA-Loon-

Ttp AMCA/EVA Loop was developed at IFRP by mpans of a process that
 

homognpously incorporatp the drug iito an ethylenp vinyl acetatp matrix. 

Release rate analyspq on modified Loops with AMCA-mpdicated sections sug­

gest that a therapeutic dosp can be delivered for at lpast three months. 

(See Appendix D.) 

the AMCA devices iritially splected to pro-By Spptembpr 1973, only two of 

vide prehysterectomy insertions had bpen insprted; therefore, devices have 

been supplied to another clinic to expedite the process of evaluating the 

devi-s tor unacceptable swlling charactristis. 

Trasyvlol/EVA Loop
 

Thigs device is fabricated by the same process developed by the IFRP to make 

AMCA/EVA Loops. Release rate analyses suggest that this device is capable 

of delivering a therapputic dose for a period of at least three months. 

the release rate is below the target level of 100 ,pg/day, it isAlthough 

belipvd to b high enough to have an Pffect on menstrual blood loss. (See 

Appendix B.) 
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Trasylol/HEMA LOOD
 

Bend Rpsearch undertook drvelopment work on a Hydron matrix for Trasylol 

release in October 1977. Difficulties, including insufficient physical
 

intpgrity and excessive osmotic Fwelling, have delayed completion of this
 

project. There is some concern that the relative instability of the Hydron
 

matrix reduces its suitability for long-term intrauterine applications.
 

Trasvlol/Col]agen Loop
 

Dr. Milos Chvapil is under contract to develop and fabricate 100 Trasylol­

medicated devices using a biodegradable collagen matrix. Initial tests
 

show a release rate of 1.4 mg over 14 days represpnting a 25% release of
 

the activP drug. (SPe the progress report in Appendix E.) Later verbal
 

reports suggest that a diffusion mechanism is more important in drug
 

release than erosion, and that greatly increased drug capacity is possible
 

in part due to the slow dissolution rate of the 
collagen polymer. The
 

expected date of completion for 
this project is October 30, 1978.
 

In vitro tests on the above medicated devices were designed primarily to
 

assay for drug release and secondarily to measure their physical character­

istics. Just as copper has been shown to inhibit the activity of Trasylol,
 

ethylene oxide gas sterilization has been shown to have little or no effect
 

in depotentiating the drug in tests conducted by Goodpasturp. 
(See Appen­

dix B.)
 

A rabbit study has been planned to permit evaluation of the osmotic swell­

ing characteristics of all the above experimental devices ind to record any
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with thp medicated as well as withinflammatory tissup reaction associated 

control devios. The -tudy will commence in early Novembe' 1978. The PHSC 

will he notified of thp results, wiLh sppeial reference to tho swlllng 

properties of the devices, in order to avoid thp timp-conguming requirement 

for prehysterectomy insertions prior to Trasylol-medlated device studicu. 

ProizestacDl 

During the Medi-cal Advisory Committee IUD Subcommittee in June 1978, con­

cerns about the posible association betwPn ectopic pregnancy and the usp 

of progesteron-rleal ng devicPs resulted in the ProgPstacoil being given 

a low priority for clinical evaluation. 

Summary. MedLcat d iD
 

The research and devglopment work on IUD de~signs that reduce IUD-related 

bleeding is nearly complete. To provide clinical verification, clinical 

trial under AID Contract 1172 will be initiated as soon as practicable. 

9
 



III. PRESCRIPTIVE IUD INSERTION
 

to be used in the clinical evaluationWork on the development of a protocol 

of an IUD prescription method is nearly complete. A dPcision-tree guide
 

been developed that 	will permit the selection of anwith numbered tabs has 

IUD type for each acceptor. A comparative study is being dps~gned to 

effect use of this method will have on event and continua­investigate what 

tion rates of IUD users. A description of the decision-tree and how to use
 

it will be publishpd next year by Wheeler in Hafez, Pd., IUD and 

Appendix F for abstract.)Biodegradablp Delivery Systems. (See 

t'c distance fromOne hundred Uterine 	Cavity Depth Sounds II, which measure 

fundus, have been assigned to IFRP-associated clini­the inner os to the 

cians for further evaluation. More exact knowledge of uterine cavity and 

cervical length and their relationship to IUD-related eventb is needed in 

order to better develop the prescriptive approach to IUD insertion. 

IV. OTHER
 

The implementation of a computer storage and retrieval system for library
 

materials has been initiated. All IUD project literature references have
 

been loaded to facilitate categorical access.
 

The development of a technique of nonsurgical female sterilization is a
 

major priority for many family planning programs. A T-shaped IUD has been 

a vector to deliver a tubal-occluding dose of quinacrineinvestigated ap 


hydrochloride. Dr. Zipper (Chile) is evaluating the safety and efficacy of
 

this substance for female sterilization.
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V. PUBL3CATIONS
 

nt~tlPd, ,'Deve1opmu11t of a Postpartum IUD" 
by Laufe, Whpclr
 

An article 


A chapter Pntitled, "Use of
 
and Friel has been submitted for publication. 


Improve IUD Performance: I. Postpartum Retell-

Biodegradable Materials to 


a chapter entitled,
by Laufe and Friel and 

tion; II. Bleeding Side Effects" 


are
 
"Deoision Gu.dP for Selecting IUDs for Individual Acceptors" by Wheelet 


in a oook edited by E.S.E. Hafez.
 
being prepared for publication next year 


VI. PLANS FOR NEXT PERIOD
 

adaptable to
 
The goal of developing improved intrauterine 

devices that are 


furthered by the establishment of an IUD
 
indigenous production has been 


A subcontract under AID-pha-C-117
2
 

Mexico City.
fabriatLion facility in 

the IUD fabrication work
to continup

has been Pxecuted with PIACT dp Mexlco 


By the end of November, the Mpxican

the IUD Contract.initiated under 

By December 1978 the
 
workshop will be fabricating postpartum suture Loops. 

EVA Loops. Beforeto faDricate medicated
Mexican workshop will be equipped 

to use this facility toit will be possible
the -d :f tre contract period, 

of any of the above approved medicated 
devices.
 

make Production quantLtLPS 

deviceg and inserters will continue
postpartumClinical evaluation of t 


A special study to investigate the
 
in straight and comparative trials. 


initiated.
 versus inqerter insertion will be 

efficacy of hand insertion 


At least two AMCA-medicated Loop studies will 
be started in IFRP centers
 

loss studies. Applica­
tha. have the capabilities of doing menstrual blood 


be made to begin clinical evaluation of a Trasylol­tion to the PHSC will 


medi-atpd device, whose selection will be determined 
by the outcome of the
 

.igoing animal study.
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Protocols for clinical evaluation of IUD prescription methods will be
 

testPd in a pilot study.
 

VII. RECOMMENDATION ON CURRENT NEEDS
 

Work to date does not indicate a need to modify project objectives as
 

stated in the contract.
 

VIII. ADMINISTRATIVE REPORT
 

Data on staff salaries, consultants, and expenditures are provided in
 

Appendix G.
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INTERNATIONAu FERTILITY RESEARCH PROGRAM
 

IUD Core Advisory Committee Mee'ing
 

June 2, 1978
 

held in the 	Key Bridge Marriott
The IUD Core Advisory Committee Meeting was 

names of the par icipants are
 Hotel, Arlington, Virginia on 2 June 1978. The 


as follows:
 

Dr. Michael Burnhill Ms. Elizabelh Miguire 

Dr. Antonio Scommegna Dr. Leonard Laufe 

Dr. Gebhard Schumacher Mr. Rober" Wheeler / 
Dr. Loarens 	Zanevold 
 Dr. Patrick Friel
 

Dr. Alfredo GoldsmiTh
Dr. Jaime Zipper 

Dr. J. Joseph Speidel Mr. Rober" T-llor
 

Ms. Beth 'oung
Dr. James Shelton 

Dr. Laufe welcomed the Ccmii'tee in his introductory remarks. The minutes of
 

the 16 December 19T" meeting were approved.
 

1. 	 postpartum IUDb
 

a. Young reportea the postpar'um da"a for the Cu-T and Loop D with
 

Chromic 	butures. Laufe explained tha" the Bandung cancellation was
 

insertion 'echnique. He proposed a postabortion mid­dae to poor 

Scommegna suggested
trimes"er series of Cu-Ts wilh Chromic su"urps. 


that a gen'le curet'age be used following pros'aglandin abor 
lions,
 

especially when followed Dy immedia'e IUD inser'ion.
 

b. 	 Wheeler queried 'he Comrnitnee whe'ner cooper on the crossarm of 'he
 

Cu-T 220 C or 380 A, when embedded in uWerine "issue, would likely
 

cause tissue reactions, inflammation, granuloma, etc Scommegna
 

reactions in 'he peri'oneal cav­confirmed his experience w'h These 

ity of the rabbi'. During an examina'ion of radiographs of Cu-T 

tha' showed a high incidence of200s (provided by Dr. Hefnaw,) 


embedmen, (15-20%), Wheeler observed thal cases of penetra'ion were
 
aasymptomatic. To this Scemmegna added thal he knew of series of 

hysterectomies performed on copper-IUD-wearing women "ha" showed no 

problems in utero. He also questioned whether "he serie3 of 40 
in 'heradiographs were a randcm selec~'on from "he 200 pa'ien's 


tha' he would check on this.
study. Wheeler saia 


Burnhill, referring "o Laufe's proposed postabortal su'ure Cu-T
 
c. 


study, suggested comparison with the suture Lippes Loop. His mis­

givings about copper devices focus on embedment, perforation,
 

expense, and lack of adap'ability to *he pos'partum or postabortal
 

he Pxperienced very few
uterus. When queried, Zipper reporled 'ha' 

Burnnill also suggested tha' IFRPproblems in removing 'he Cu-T. 


initiate a good blind comparative, hand vs. inserter, of Immediale
 

plain Loop.
postplacental insertion of Chromic suture Loop versus 


it could be implemen'ed
The Committee agreed and Wheeler noted thal 

'he suture Loop. Shelton
concurrently with proposed field Irials of 


and Speidel expressed intere-3t in comple'ing a 'ightly con*rolled
 



comparative study before the initiation of massive clinical trials.
 

Laufe explained that, in his experience, there was tremendous enthu­

siasm in LDCs for the suture Loop and tha* he preferred :FRP­

controlled studies of the device to uncontrolled experimentation.
 

concensus of the Committee was that concurrent trials couli be
The 

initiated but that the highest priority should be attached to the
 

comparative Loop study.
 

d. With respect to the postpartum inserters for the Loop and Cu-T, pro­

totypes of which were passed around the table, Schumacher suggested,
 

1) that an orientation mark be hot-stamped at the 12 o'clock posi­

tion on both inserters and b) that a straight section be added to
 

the ends of the Y-shaped arms of the postpartum Loop inserter. The
 

Committee concurred.
 

2. Medicated IUDs
 

Wheeler explained the fabrication technique developed at IFRP for
 

Zaneveld discussed the pre­
a. 


incorporating drugs into an 	EVA matrix. 

generated using
liminary Trasylol data prepared at his lab that was 


such devices (see attachment I). Schumacher reported on his tele­

phone conversations with Bayer Research Center personnel (see
 

the most recent of which revealed that Trasylol
attachment II), 

These find­ought not be de-activated by the fabrication process. 


ings were confirmed by Zaneveld's early data, although his experi­

ment does show that the sterile Trasylol/EVA strip is somewhat 
less
 

active than the non-sterile sample. Although the copper seemed to
 
Zaneveld noted
be suppressing the inhibitor activity of Trasylol, 


that a recent telephone report from his lib indicated that this
 

An additional series of experiments is
effect was d'minishing. 

being planned with Dr. Zaneveld on EVA formulations of Trasylol as
 

well as AMCA to more clearly pinpoint the effect of copper, the
 

effect of ETO sterilization, and the effect of EVA on the activi'y
 

also doing analyses for

of the drugs. Zaneveld reported that he was 


Bend Research on Trasylol samples being developed under contract 
for
 

the IFRP.
 

IUD Study Design
b. Wheeler explained the concept behind the Medicated 


which will enable analysts to estimate IUD-relaled blood loss using
 
Shelton sug­a smaller study population than hitherto possible. 

to equalize the
gested that the pre-insertion patients be stratified 


MBL values. The Committee endorsed the Medicated IUD Study Design.
 

c. Zaneveld presented a protocol to test the release of Trasylol in
 
The
rabbits for its effect on fertilization and implantation. 


was referred to Dr. Hans-Werner Denker's work on the
Committee 

Denker reports that Trasylol
blockage of implantation by 	Trasylol. 


inhibiting blastolemmase when applied
was especially effective at 


intrauterally to rabbits. Scommegna noted that if Trasylol has con­

of a T-vector w:thout cop­traceptive action it mig'it permit the use 


per. Burnhill, who also supported the protocol, raised the question
 

of whether teratogenic effects had been examined in animal studies.
 

a complete evaluation of
 Shumacher noted that Bayer had performed 


the administration of the drug in gram quantity dosages many years
 

Still, the Committee recommended
 ago and had found it to be safe. 




that a literature search be implemented in order to es'ablish the 

results cleapi' for the record. In the booklet published by Bayer 

entitled Trasylol, Code number E 293-795/38008, P. 15, it Is 
reported thal, "Pregnant rats of the FB 30 strain received intrive­

nous in)ections of Trasylol in doses of up to 80,000 KIU/kg on five 

first "hree months of pregnancy. Thesuccessive days during the 


treatmen" did Pot resulI in any impairment of either the behaviour 

of the dams or the development of 'he foe'uses." In addi'ion, Dr. 

Schneils of Bayer repor'ed in a let'er to The IFRP (Friel) da'ed 24 

August 1976 tha" in Bayer-adminis'ered tests in rabbi's a' doses up 

to ter times the therapeutic dose "there was no evidence of any 

adverse effect of Trasyll on fetal development." Returning 0o 

to a 	study of the ccntracep­Zaneveld's Protocol, Soeidel objec'ed 


tive efficacy of Trasylol if its lon; range release was not feasi­

ble. Burnhill expressed in'erest in The possilility of a
 

non-steroidal medica'ed IUD and Scommegna inquired whether Trasylol
 

among the many compounds screened oy Dr. Moyer. 0 is be1ieved
was 

that It was no" among Them. Although 1 1-2 year release term could 

be easily predic'ed, "here is no evidence a Thi ime 'hat pin­

points the daily dose needed to innibi' implan"a-ion. This prolocol 

may be reconsidered by IFRP if clinical ovalua'ion of the drug's
 
the device's
antibleeding properties indica"es any improvement in 


pregnancy rate. 7aneveld, who will spend several wee v i in Essen
 

doing researcn witn Dr. Tauber, offered Oo look into the literature
 

on Trasylol's teratogenicily.
 

3 Photoreduced and Tapered Loops, e' al, 

a. 	 Taylor reported on the jubject devices, noting that the data were
 

insufficient to provide a clear indica"ion of the success of the
 

modified Loop devices. Further analysis of the data, as it becomes
 

available, will include multivariate 'echniqups Iha' may explain the
 

high varialion between cen'ers tha' was no'ed in these preliminary
 

data.
 

b. 	 The early da'a on the TR-11 are sa'isfac'ory. Fur'her modificalions
 

will be pursued if lower side effec's arm es'-blished in current
 

studies.
 

c. 	 The Commi"ee was informed of the problems reportedly experienced by 

Dr. Newton wi'n "he Popcouncil Postparlum T, the use of which 

recently has been disconlinued in Mexico. Dr. Aznar in Mexico City 

reports "ha' there Is a flaw at the junc'ure of The crossarm and 

stem that weakens 'he s'ructural integrity of 'he device. 1FRP is 

examining the problem with a view to discontinuing its use in ongo­

ing clinical studies if tnis report is confirmed. 

d. 	 Wheeler presented to thp Commit'ee drawings of the new Hasson IUD.
 

The Committee requested prototypes but none are available. I was
 

agreed that the concept appears sound, bu' there is no money availa­

ble in the iUD Contract at this time to under"akc such a major pro­

ject.
 



it
 e. The Progestacoil IUD developed at IFRP was discussed briefly and 


was 	agreed that for some women this device is potentially preferable
 

because of its extremely low pregnancy rate.
 

4. 	 Mexican IUD Workshop
 

his trip with Wheeler to Mexico City (PIACT) and
 a. 	 Friel reported on 

Juarez (Guadalupe de la Vega) to evaluate potential sites for an 

IUD
 

Work3hop. The Committee endorsed the concept of such a workbhop to
 

fabricate modified IUDs using in-country resources.
 

b. Wheeler discussed the visit with Syntex, S.A. in Mexico City where
 

Zipper's Quinacrine studies.
pellets had been made up for Dr. 


Summary
 

Highest priority assigned to the implementation of a blind 
comparative


1. 
 inserter.

study of the suture Loop vs. the standard Loop, hand vs. 


2. 	 Initiate as soon as possible a mid-trimester postabortion 
comparative
 

study of suture Cu-T vs. suture Loop D. Singapore was suggested as pos­

sible site.
 

soon.
 
The 	Committee urged that AMCA-medicated IUD studies be initiated 
3. 	
The Committee asked Dr. Zaneveld to obtain Trasylol data/biopsies
 

reportedly available through Dr. Tauber and to visit Bayer scientists
 

with regard to ongoing work on Trasylol, including its heat stability and
 

teratogenicity.
 

4. 	 Continue Estimation of Blood Loss work and Prescriptive IUD 
Insertion
 

modelling.
 

5. 	 The Committee endorsed the concept of an IUD workshop in Mexico.
 

Pursue TR series thickness hypothesis if current TR-11 
studies show
 

6. 

improved performance over the Loop D.
 

7. 	 Continue Progestacoil development.
 



FINAL REPORT - IFRP f 4602
 

COMPARATIVE EVALUATION OF THE ACTIVITY OF IRASYLOL RELEASED IN VITRO
 

FROM EVA/TRASYLOL DEVICES -A PRELIMINARY STUDY
 

Prepared by Jessie C. Goodpasture
 

Terminology and Abbreviations
 

EVA - trasylol releasing device sent to us by the IFRP. These devices
 
release approximately 100 pg of t-asylol per day.
 

IUD - a plastic "T" intrauterine device.
 

Plain IUD - the non-copper containing IUD. 

Copper IUD - IUD witn 4 copper bands. 

PUFS - "Physiological Uterine Fluid Solution", the buffer used for these
 

studies This buffer imitates as closely as possible the ionic
 
compos,tion of uterine fluid reported by Kar et al., in the American
 

Journal of Obstetrics and Gynecology, 101 966, 1968 It consists of
 

the following Na(On) - 81 mEq/1, KOH - 3.5 mEq/1, NaHCO 3 - 36
 

mEq/i, CaCI 2 - 3 mEq/1, glucose - 500 mg/1, lactic azid - 115 mg/1,
 
Penicillin - 60,000 units/i, streptomycin - 60 mg/i. The final pH is
 
adjusted witn HCi to 7.84, the ph of numan uterine fluid. Care must
 

be taken in the sequence of dissolving the chemicals so that the
 

CaCi 2 does not precipitate.
 

Trasylol - bovine pancreatic trypsir innibitor supplied by the Bayer 
Facotories
 

Trypsin - bovine pancreatic trypsin from Sigma Chemical Company. 

ETA sterilization - sterilization by ethylene tetraoxide gas.
 

Objectives
 

The purpose of tnis preliminary study was to investigate whether the
 

activity of trasylol released from EVA devices is affected by 1) ETO
 

sterilization, and/or 2) the p-esence of copper released from an IUD. In
 



order to determine this, three EVA devices were tested by incubation in a
 

physiologically suitable medium (PUFS), and the activity of the released
 

trasylol from each of these three devices compared over a three month period.
 

One sterilized device was kept in the presence of a copper IUD, and a second
 

sterilized device kept in the presence of a plain IUD. 
A third, non-sterilized
 

device was kept only in the presence of the physiological medium (i.e.,
 

without an IUD).
 

Methodology
 

The copper and plain IUD's were cut into 3 pieces (in order to fit into the
 

container) and each IUD placed in a separate 10 ml beaker. 
A sterilized EVA
 

device was added to 
each of the two beakers. The non-sterilized EVA device
 

was placed in a third beaker by itself. Ten ml of PUFS was added to each
 

beaker, the beakers sealed with parafilm, and placed in a 370C, temperature
 

controlled, moist chamber. The buffer was replaced every day for the first
 

week (when the release of trasylol was presumably the g,,eatest), every third
 

day for the next 3 weeks, and once a week for the next two months. Each t .e,
 

the removed solution was tested for tne total amount of trasylol activity.
 

The basis for the assay of trasylol activity is the quantitative deter­

mination of the amount by which a known trypsin activity is inhibited by a test
 

solution containing trasylol. 0.1 ml of the standard trypsin solution at pH
 

8.0 is incubated at room temperature with 0.1 ml of the trasylol test solution
 

for 5 minutes. The pH of 8.0 of the trypsin solution is achieved by having
 

dissolved the tryosin in 50 mM tris buffer containing 50 mM CaC12 , pH 8.0.
 

As control, the same amount of trypsin is incubated with PUFS only.
 

Immediately following the 5 minute incubation period, 0.1 ml of the solution
 

is added to a cuvette with 2.9 ml of 50 mM tris buffer, pH 8.0, containing
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50 mM CaC12, and 0.5 mM a-N-benzoyl-L-arginine ethyl ester (BAEE). The
 

hydrolysis of BAEE by trypsin isfollowed spectrophotometrically at 253 nm.
 
-1 -1
 

A molar absorption coefficient of 1150 M cm is used to convert
 

change in absorbance to pmoles of BAEE hydrolyzed. One unit of trypsin
 

activity is defined as that amount causing the hydrolysis of 1 imole of BAEE
 

per minute at 250C. One unit of trypsin innibitory activity isdefined as
 

that amount of inhibitor necessary to inhibit one unit of trypsin activity.
 

The amount of trypsin a'tivity that is inhibited by a given solution is
 

calculated by subtracting the activity in the presence of the test solution
 

from the control activity:
 

Control Activity Minus Activity InPresence of Test Solution 
-

Amount of Trypsin Activity Inhibited.
 

Duplicate tests were performed each time. In case these differed, a third test
 

was performed. This was only rarely necessary.
 

Standard solutions of trasylol wai prepared containing known concentra­

tions of the inhibitor. A standard curve was prepared with these solutions
 

which exhibited the amount of trypsin activity inhibited vs. the known con-


From this curve, the trypsin inhibitory activity
centrations of trasylol. 


found ina solution could be converted to jig of active trasylol (Table I).
 

In order to insure that the presence of copper inthe test solution did
 

not interfere with the assay system used, one copper IUD (cut into 3 pieces)
 

was placed into 10 ml of PUFS and allowed to incubate (sealed) at 370C for
 

24 hours. The PUFS was then replaced with a fresh 10 ml of the buffer.
 

Following a second 24 hour period of incubation, the effect of this solution
 

(which contained high amounts of copper) on the hydrolysis of trypsin was
 

more
determined. The "second day" solution was used because this was a 
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reasonable representation of the actual amount of copper in the solution, with
 

the exception of the first day.
 

Results
 

The EVA devices incubated with the copper IUD's appeared to be more rigid
 

and "stiffer" than the devices inthe plain IUD + EVA or the non-sterilized EVA 

solutions. No explanation can be offered for this at the present time. 

The copper of the "second day solution" did not have an effect on the acti­

vity of the trypsin, i.e., it neither inhibited the enzyme nor activated it. 

The results of the trasylol tests can be found in Tablesl, IIand III.
 

The activity of the released trasylol was essentailly the same for the
 

non-sterilized EVA (Table I)as for the plain IUD + sterilized EVA (Table II).
 

After the initial burst in trasylol release, the average amount of active
 

trasylol liberated from both EVA devices is 134 pg per day for two days. 
 An
 

average of 35 pg per day of active trasylol is released for the next 20
 

days. Thereafter, an average of 16 jig per day of active trasylol is
 

released.
 

The solutions obtained from the copper IUD + sterilized EVA (Table III)
 

consistently produced less trasylol activity than either the plain IUD +
 

sterilized EVA or the non-sterilized EVA solutions, averaging approximately
 

40% less trasylol activity during the first week and 70% less thereafter until
 

the end of the three month period of testing.
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Conclusions
 

(1) Active trasylol isreleased from EVA devices (sterilized and non­

sterilized) invitro for at least three months.
 

(2) ETO sterilization of EVA devices does not affect the activity of
 

trasylol.
 

(3) Inthe presence of a copper IUD, the activity of trasylol is
 

significantly less than inthe presence of a plain IUD.
 

(4) After 4 days, the amount of active trasylol released from all the
 

devices tested ismuch less than the desired 100 jig per day release
 

rate.
 

The observations of the effects of copper on the levels of active trasylol
 

found are of pdrticular concern because it is the intention of the IFRP to
 

attach trasylol releasing devices to copper IUD's. The study should be
 

repeated with more devices, however, before any definitive conclusions can be
 

reached.
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J. Goodpasture
 

TABLE I
 

RELEASE RATE OF ACTIVE TRASYLOL FROM A NON-STERILE
 

EVA/TRASYLOL DEVICE
 

Time Elapsed Between Total Units of Trypsin Equivalent Vg of 

Date Tests (hours) Inhibitory Activitya Trasylolb 

05/20 30.5 354.78 3,608 

05/21 17.5 14.09 153 

05/22 23.5 12.91 142 

05/23 23.5 6.78 79 

05/24 32.0 6.52 77 

05/25 16.0 1.57 27 

05/26 24.0 3.39 45 

05/29 69.0 4.07 52 

06/01 74.5 6.99 81 

06/04 68.0 4.28 54 

06/07 70.0 6.47 76 

06/11 98.5 7.51 87 

06/14 64.5 4.90 60 

06/17 72.5 4.54 57 

06/23 140.0 8.50 97 

07/07 331 5 7.25 84 

07/14 275.5 7.30 85 

07/21 160.0 5.06 62 

07/31 239.5 6.37 75 

08/06 148.0 3.76 49 

08/14 188.0 2.35 34 

08/21 174.5 6.10 72 

if 

aTotal units (in10 ml solution) of active trasylol released in X
 

number of hours, expressed as units of trypsin inhibitory
 

activity (see text for details).
 
bAs determined wth known, standard concentrations of trarylol
 

(see text for details).
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J. Goodpasture
 

TABLE II
 

RELEASE RATE OF ACTIVE TRASYLOL FROM A STERILE EVA/TRASYLOL DEVICE
 

IN COMBINATION WITH A PLAIN IUD
 

Time Elapsed Between Total Units of Trypsin Equivalent pg of
 

DATE Tests (hours) Inhibitory Activwtya Trasylolb
 

05/20 30.5 313.04 3,184
 

05/21 17.5 10.96 122
 

05/22 23.5 10.70 119
 

05/23 23.5 6.00 71
 

05/24 32.0 3.91 50
 

05/25 16.0 1.57 27
 

05/26 24.0 3.39 45
 

05/29 69.0 10.12 113
 

06/01 74.5 14.50 158
 

06/04 68.0 8.03 92
 

06/07 70.0 12.68 139
 

06/11 98.5 10.90 121
 

06/14 64.5 3.86 50
 

06/17 72.5 4.59 57
 

06/23 140.0 9.76 110
 

07/07 331.5 7.46 86
 

07/14 275.5 5.74 69
 

07/21 160.0 2.71 38
 

07/31 239.5 3.91 50
 

08/06 148.0 4.49 56
 

08/14 188.0 3.34 44
 

08/21 174.5 5.63 67
 

aTotal units (in 10 ml solution) of active trasylol released in X
 

number of hours, expressed as units of trypsin inhibitory
 

activity (see text for details).
 

bAs determined with known, standard concentrations of trasylol
 

(see text for details).
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J. Goodpasture
 

TABLE III
 

RELEASE RATE OF ACTIVE TRASYLOL FROM A STERILE EVA/TRASYLOL DEVICE
 

IN COMBINATION WITH A COPPER IUD
 

Time Elapsed Between Total Units of Trypsin Equivalent jig of
 

Date Tests (hours) Inhibitory Activitya Trasylolb
 

05/20 30.5 281.74 2,867
 

05/21 17.5 6.26 74
 

05/22 23.5 8.74 99
 

05/23 23.5 3.65 48
 

05/24 32.0 1.83 29
 

05/25 16.0 0.91 20
 

05/26 24.0 1.57 27
 

05/29 69.0 1.04 21
 

06/01 74.5 1.72 28
 

06/04 68.0 0.10 12
 

06/07 70.0 1.20 23
 

06/11 98.5 0.89 20
 

06/14 64.5 0.52 16
 

06/17 72.5 0.16 12
 

06/23 140.0 4.17 53
 

07/07 331.5 1.57 26
 

07/14 275.5 0 0
 

07/21 160.0 0 0
 

07/31 239.5 1.30 24
 

08/06 148.0 0.89 20
 

08/14 188.0 1.57 26
 

08/21 174.5 2.82 39
 

aTotal units (in 10 ml solution) of active trasylol released in X
 

number of hours, expressed as units of trypsin inhibitory
 

activity (see text for details).
 

bAs determined with known, standard concentrations of trasylol
 

(see text for details).
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FINAL REPORT - IFRP # 4714
 

THE ACTIVITY OF TRASYLOL RELEASED FROM EVA DEVICES IN VITRO
 

IN THE PRESENCE OF COPPER AND PLAIN IUD'S
 

Prepared by: Jessie C. Goodpasture
 

Terminology and Abbreviations
 

See Final Report - IFRP # 4602, with the exception that in the present
 

study, a Copper IUD is an IUD with 7 copper bands instead of 4 copper bands.
 

Objectives
 

In the previous study (IFRP # 4602), data indicated that the activity of
 

trasylol released from EVA devices was significantly less in the presence of a
 

copper IUD than in the presence of a plain IUD. However, this was only based
 

on a comparison between two single devices. The purpose of the present study
 

was: 1) to perform a more definitive study in order to determine the activity
 

of released trasylol ir,the presence of copper IUD's compared to plain IUD's
 

and 2) to test the effect of copper IUD's as compared to plain IUD's on the
 

activity of trasylol directly.
 

Methodology
 

The methods employed were identical to those used in IFRP project # 4602,
 

except that the length of the study was one month rather than three months.
 

Six non-sterile EVA devices were evaluated, three in the presence of copper
 

IUD's and three in the presence of plain IUD's. The devices were randomly
 

selected from about 10 devices sent to us by the IFRP. The devices and IUD's
 

were incubated in 10 ml of PUFS. The PUFS solutions were changed every day
 



for the first week and every third day for the next three weeks. All
 

solutions were tested for trasylol activity (see IFRP # 4602).
 

In order to determine the direct effect of copper IUD's on the activity of
 

trasylol, copper and plain IUD's were submerged in PUFS containing a known
 

amount of trasylol, and the trasylol activity measured at two predetermined
 

time intervals. To do so, 10 ml of PUFS containing 150 pg trasylol were
 

added to each of four 10 ml beakers. Two copper IUD's and two plain IUD's
 

were cut into three pieces each in order to fit into the beakers, and each IUD
 

added to a separate beaker. The beakers were sealed with parafilm and kept at
 

370C in a temperature controlled, moist chamber. After 3 days and 6 days,
 

0.2 ml aliquots were removed and assayed for trasylol activity.
 

Results
 

The release rates of active trasylol for each of the 6 devices are
 

presented in Tablesl and II. Starting on the third day of evaluation, all 3
 

devices that were in ccmbination with plain IUD's (Table I) showed greater
 

release rates of active trasylol than the devices in the presence of copper
 

IUD's (Table I). This relationship became more pronounced as time passed
 

weeks at which time the plain IUD + EVA device solutions contained an
until 1 


average of 91% more active trasylol than the copper IUD + EVA device
 

solutions. After the first 1 weeks, the amount of active trasylol present
 

remained higher in the plain IUD + EVA solutions, but the magnitude of this
 

difference decreased until, after the third week of evaludtion, trasylol
 

activity became low and aoproximately equal for both types of IUD's.
 

These results correspond with the results obtained during the'preliminary
 

study (IFRP # 4602) except that somewhat higher levels of active trasylol were
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generally found in the first study than were found in the present study in
 

non-copper containing experiments. The one month data obtained ir both
 

projects are combined and averaged for the copper IUD's and plain IUD's, and
 

presented in Table Ill. These are graphically presented inFigure 1. The
 

differences between the plain and copper IUD's are obvious from this table and
 

graph.
 

In the second part of the present study, the effect of incubating plain
 

IUD's as compared to copper IUD's with trasylol in solution was observed. All
 

4 IUD's used in this study were submerged in equal amounts (150 Pg) of
 

The amount of active inhibitor measured was significantly less in
trasylol. 


solutions containing copper ID's vs. those containing plain IUD's (Table IV).
 

On the third day of incubation, plain IUD + trasylol solutions exhibited twice
 

as much trasylol activity as the copper IUD + trasylol solutions. At present
 

we have no expldnation for the observation of somewhat low activity on day 3
 

in the plain IUD + trasylol solutions. Of the original 150 pg of active
 

trasylol added to the copper IUD's, an average of only 29 Vg (19%) remained
 

active by the sixth day, whereas the total amount was active up to chat day in
 

the presence of the plain IUD's.
 

Discussion and Conclusions
 

It is clear from the above presented data that the amount of active,
 

released trasylol is substantially greater in solutions in which EVA devices
 

are incubated with plain IUD's as compared to copper IUD's, supporting the
 

results obtained from the preliminary investigation (IFRP # 4602). The
 

results of the experiments in which IUD's were incubated with known amounts of
 

trasylol in solution strongly indicate that this effect is due to a direct
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effect of copper on trasylol in solution, rather than an effect on the rate of
 

inhibitor released from the matrix of the EVA device. 
Therefore, since the
 

highest possible levels of active trasylol released from a device are desired,
 

the combination of a copper IUD with a trasylol releasing device is
 

contraindicated.
 

It is of concern that the amount of active trasylol found was much less
 
than the total amount released from the device (supposedly 100 Pg/day). One 

wonders if this may be due to the "packaging" process employed in making of
 

the EVA/Trasylol device, since heat and high pressure are used simultaneously
 

during the process. Although lyophilized trasylol is stable to heating at
 

110 0C for 9 to 10 times according to Bayer Factories, the combination of
 

high pressure with heating may increase the denaturation effect on trasylol.
 

Thus, the innermost packaged trasylol, which is subjected to many heat­

presssure treatments, could therefore be substantially denatured, whereas the
 

trasylol in the outer elements of the matrix may not be denatured, or only
 

slightly denatured.
 

It is recommended that this be further investigated, perhaps by observing
 

the activity of trasylol released from a device constructed in a different
 

fashion.
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J. Goodpasture
 

TABLE I
 

RELEASE RATE OF ACTIVE TRASYLOL FROM EVA/TRASYLOL DEVICES
 

INCOMBINATION WITH PLAIN IUD's
 

PLAIN IUD + EVA #3PLAIN IUD + EVA #1 PLAIN IUD + EVA #2 

Total Total Total 

Time Units of Equi- Units of Equi- Units of Equi-


Elapsed Trypsin valent Trypsin valnt Trypsin vdlent
 

Between Inhibi- pg Inhibi- vg Inhibi- pg
 

Tests tory Ac- Active tory Ac- Active tory Ac- Active
 

Date (hrs.) tivitya Trasylolb tivity Trasyol tivity Trasyol 

07/08 23.5 469.27 4771 373.57 3798 281.74 2867 

07/09 24.0 26.30 277 26.61 280 26.30 277 

07/1C 27.5 11.06 123 16.28 176 12.21 134 

07/11 22.0 6.68 78 10.12 113 7.10 83 

07/12 23.0 7.62 88 10.33 115 10.17 144 

07/13 22.0 8.50 97 10.12 113 8.66 98 

07/14 28.0 11.63 128 7.93 91 12.68 139 

07/17 69.0 10.90 121 8.66 98 10.85 121 

07/20 67.0 4.49 56 2.30 34 5.84 70 

07/23 79.0 1.30 24 0.99 21 4.75 59 

07/27 88.0 2.97 41 2.66 38 5.69 68 

07/31 96.5 1.15 22 0.89 20 1.98 31 

08/03 71.5 0.63 17 1.83 29 2.50 36 

08/06 76.0 0.94 20 1.41 25 1.72 28 

aTotal units (in10 ml solution) of active trasylol released inX
 

nuner of hours, expressed as units of trypsin inhibitory
 

activity (see text for details).
 

bAs determined with known, standard concentrations of trasylol
 

(see text for details).
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J. Goodpasture
 

TABLE II
 

RELEASE RATE OF ACTIVE TRASYLOL FROM EVA/TRASYLOL DEVICES
 

INCOMBINATION WITH COPPER IUD's
 

COPPER IUD + EVA #1 COPPER IUD + EVA #2 :OPPER IUD + EVA 413
 

Total Total Total
 

Time Units of Equi- Units of Equi- Units of Equi-


Elapsed Trypsin valent Trypsin valent Yrypsin valent 

Between Inhibi- jig Inhibi- 11 Inhibi- ug 
Tests tory Ac- Active tory Ac- Active tory Ac- Active
 

Date (hrs.) tlvltya Trasylolb tivity Trasyol tivity Trasyol
 

37/08 23.5 419.48 4264 440.35 4475 384.00 3904 

D7/09 24.0 24.63 260 21.08 224 17.32 186 

)7/10 27.5 4.59 57 5.11 62 6.99 81 

)7/11 22.5 3.08 42 2.50 36 3.29 44 

)7/12 23.0 2.09 32 1.72 28 1.15 22 

)7/13 22.0 1.77 29 2.35 34 1.77 29 

)7/14 28.0 0.94 20 1.62 27 0.37 14 

7/17 69.0 0 0 0.31 14 0.57 16 

)7/20 67.0 0 0 0.52 16 0 0 

)7/23 79.0 0 0 0 0 0 0 

)7/27 88.0 2.24 33 2.14 32 2.09 32 

)7/31 96.5 1.10 22 0.83 19 0.89 20 

)8/03 71.5 0 0 0.26 13 0.78 18 

)8/06 76.0 2.50 36 0.63 17 3.18 43 

aTotal units (in10 ml solution) of active trasylol released in X
 

number of hours, expressed as units of trypsin inhibitory
 

activity (see text for details).
 
bAs determined with known, standard concentrations of trasylol
 

(see text for details).
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TABLE III
 

AVERASE RELEASE RATE OF ACTIVE TRASYLOL FROM 8 EVA/TRASYLOL DEVICES IN COMBINATION
 

COPPER AND PLAIN IUD'S
-WITH 


PLAIN ID . EVACOPPER IUD + EVA 

Average hours Curmulative g of active a Curmulative ug of active Cumulative
 

elapsed hours trasylol released jg of activ- trasylol released ug of active
 
trasylol releas


Days of Incubation between tests elapsed 	 trasylol released 


b
 
1 27 ­

2 	 21 48 * 
 * 

- 138.0 	 ­
3 	 26 74 74.8 


23 97 45.0 119.8 86.3 224.3
 

28 125 27.8 147.6 91.8 316.1
5 


6 19 144 28.0 175.6 83.8 399.9
 

7 26 170 22.0 197.6 100.8 500.7
 

239 12.8 210.4 113.3 614.0
10 69 


310 11.0 221.4 79.5 693.5
13 71 


16 73 383 3.0 224.4 49.0 742.5
 

462 30.0 254.4 71.5 
 814.0
19.5 	 79 


S&0 20.3 274.7 48.5 
 862.5
23.5 	 98 


33.0 	 895.5
11.8 	 286.5
628
2.6.5 	 t 


27.0 313.5 	 32.5 928.0
29.5 74 	 702 


See Methodology section for details.
 
bFor purposes OF clarification and simplicity, Figures for te first two days have been omited since they were all 

hiqh and s~mular for each deiice in both areups (copper vs. plain). 
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J. Goodpasture
 

TABLE IV
 

EFFECT OF PLAIN AND COPPER IUD'S ON TRASYLOL ACTIVITY
 

Equivalent jg Active Equivalent pg Active 

Trasylol Measured Trasylol Measured 

Following 3 Days Following 6 Days 

Experimenta of Incubationb of Incubation 

Copper IUD #1 + Trasylol 62 31
 

Copper IUD #2 + Trasylol 65 26
 

Plain IUD #1 + Trasylol 117 144
 

Plain IUD #2 + Trasylol 118 154
 

asee text for experimental details. All solutions contained 150 Ug
 

of active trasylol on day 1.
 
bSee text for details regarding incubation and measurement of trasylol
 

activity.
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AORATORIES 1409 1South Stratford Rd. * Winston-Salem, N. C. 27103 
.... ....... ... ....... Phone.. 	 (919) 768-8240-1 

LABORATORY REPORT 

EN-CAS Job #: 	 78-051 (PO 4522-1)
 

Customer: 	 International Fertility Research Program
 

Subject: 	 AMCA Release from Medicated Lippes Loops
 
No. 9043-45-11 and 9043-45-S.
 

Experimental:
 
The devices were immersed in 100 ml portions of
 

pH 7.1 physiological saline buffer at 370 C. A fine stream of air
 
was bubbled into the solutions to provide agitation. After 7, 14,
 
21 and 28 days of immersion, the solutions were decanted for analysis
 

and replaced with 100 ml of fresh buffer. A buffer blank was run
 
along with the samples in order to monitor any interferences. AMCA
 
was analyzed by the Fluoram fluorescence method as previously described.
 
Visual observations of the devices were periodically made to
 
determine whether the membrane coating remained intact during the
 
immersions.
 

Results:
 
As shown in the accompanying table, both devices
 

yielded quite uniform release rates. However, the release rate from
 

the 45-11 device was 2-3 times that from the 45-S device. The
 
membrane coating remained intact throughout the study. There was
 
no evidence of the unraveling or disintegration seen in some
 

similarly constructed devices previously tested in our laboratory.
 

EXPOSURE PERIOD ACA Released (ug/day) 
(DAYS) 9043-45 II 9043-45-S 

(E6278) (E6279) 
0-7 104 47 
7-14 93 33 
14-21 93 29 
21-28 91 34 

/ / 

Approved:,, 4 Da / ' 
Charles/Ganz, h.D., Dae 
President 



ANALYTICAL 	 1409 JSouth Stratford Rd. * Winston-Salem, N. C. 27103 

mo0iyo., o .ESTING TM.ODS * 	 Phonea o vILOPMENTCONSULTING 	 (919) 768-8240-1 

Laboratory Report
 

En-Cas Job #: 	 78-192 (PO#4642) 

Customer: 	 iiternational Fertility Research Program
 

Subject: 	 Study of AMCA Release from five
 
Medicated Intrauterine Devices
 

Experimental: The five devices were immersed in 100 ml
 
of pH 7.1 physiological saline buffer held at 370 C. A fine
 
stream of air was bubbled through the solutions to ensure
 
continuous mixing. After 7, 14, 21 and 28 days of immersion,
 
the buffer was removed for analysis and replaced with 100
 
ml of fresh buffer. A buffer blank was run along with the
 
samples to monitor possible interferences.
 

eMCA analysis we 	performed by the Fluoram
 

fluorescence method as previously described.
 

Results:
 

Exposure Time 	 AMCA Released
 
(days) 	 ug/day Vj 

9043-45C 9043-45H 9043-43 9043-43X 9043-45BB 
(E 7207) (E 7208) (E 7211) (E 7209) (E 7210) 

0-7 	 49 59 49 197 47 
7-14 	 54 63 59 109 59
 
14-21 46 79 59 190 54 
21-28 43 73 63 169 51 
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President
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Release of AMCA from Medicated EVA-Coated IUD's
Subject: 


The 3 devices were immersed in 100 ml of pH 7.1
 Experimental: 

at 37'C. A fine stream of air
 physiological saline buffer iield 


to ensure continuous mixing.
the solutions
was bubbled through out 


After 7, 14, 21 and 28 days of immersion, the 
buffer was removed
 

A buffer
 
for analysis and replaced with 100 ml of fresh 

buffer. 


blank was run along with the samples to monitor 
possible inter­

ferences.
 

AMCA analysis was performed by the Fluoram fluor­

escence method as previously described.
 

Each device was blotted and weighed after 28 days
 

of exposure to determine if any weight gain 
had occurred.
 

Results:
 

AMCA Released
Exposure time 
(days) ug/day 

78-016B, 78-016C. 78-016A. 

E-7366, E-7367T E-7368 

1616 1808 1760

0-7 


401
401 607
7-14 

336 427 370
14-21 

261 341 273


21-28 

Wt. at 28 days 757mg 781mg 780mg
 

-71-7e 
Approved by: 

Charles Ganz, P*.D., 1ate/ 

President 
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IUD - TRASYLOL DELIVERY SYSTEM
 

REPORT ON THE COMPLETED PHASE
 

The 	Following Experiments were Performed
 

1. 	TEST IF COMPONENTS OF THE POLYMERIZING SYSTEM INTERFERE WITH THE
 

BIOLOGICAL ACTIVITY OF TRASYLOL IN TRYPSIN INHIBITION TEST
 

We obtained two shipments of Trasylol
 

Sample 1 - approximately 150 mg Trasylol BE - KI/73
 

Sample 2 - 3 g Trasylol BE - Ki/73
 

Sample 1 was kept at least 3 months at room temperature in
 

cloud vial. On Sephadex G-10 column it showed two peaks, the
 

major (%70%) at 7,000 daltons molecular weight and the smaller
 

peak at 500 daltons, fuming n30% of the total area. 
 This finding
 

urged us to call Dr. Fried, as we felt that our sample was not
 

homogenous This finding was reproduced.
 

Sample 2 showed only one peak at 7,000 daltons.
 

General
 

1) 	Reaction of Trasylol with HCOH was carried out with 4 mg
 

Trasylol in .5 mls ddH 20 reacted with 0.05% HCOH (final
 

concentration). This was vortexed for 15 min. at room
 

temperature
 

2) 	Column purification of Trasylol + HCOH (and control
 

Trasylol) Sephadex G-15-20 was 
carried on UV absorption 

analysis and protein (Hicro-Lowry) was completed on 

sample before it was placed on the column 'protein = 

4.300 mg/ 5 mls). Only one peak was found, tested at
 

280 nin, 340 nm and by Micro Lowry (see graph 1)
 

3) 	HCOH was analyzed in Trasylol - HCOH sample by a
 

colorimetric reaction. NH - acetate buffer (pH 6) and
 



pentanedione form color reaction with HCOH. No HCOH
 

was found in the sample of Trasylol + HCOH after going
 

through the column.
 

4) Trypsin Inhibitory Capacity (method enclosed as Appendix A)
 

a Calibration curve to determine concentration of
 

Trypsin to be used (Graph B).
 

b. 	rrasylol inhibiting curve (oo freshly weighed
 

Trasylol - Graph C)
 

c 	 Trasylol + HCOH inhibiting curve (on freshly weighed 

Trasylol and freshly reacted Trasylol, as in #1 -

Giaph D). 

Results
 

Absolute 410 Average 410 nm
 

Control .449 - .451 450 

Trasylol 309 - 310 .3095 

Trasvlol + HCOH 281 - .278 2795 

Trasylol + HCOH appedrs to inhibit better than Trasylol
 

Conclusion
 

Foimaldehyde, used as s crosslinking agent in developing
 

collagen derived polymer vehicle for Trasylol, does not affect
 

the biological activity of Trasylol.
 



TRYPSIN INHIBITORY CAPACITY in the U.S. Department of Health, Education
 
and Welfare Alpha - Antitrypsin Laboratory Manuel. 
Procedure by.


1) Eriksson, B.F. 
 Studies in 
a antitrypsin deficiency. Acta
 
Scand. 177 1-85 (Suppl 432), 
1975.
 

2' Eilanger, B.F., Kokowsky, N , 
and Cohen, W. The preparation
and properties of two new chromogenic substrates of trypsin.

Arch. Biochem Biophys 
 96 271-278, 1961
 

Reagents
 

1) 0 0025 M HCl solution
 
2) Trypsin ­ standard liquid solution from Reheis Chemical Co.
 

(stock #024-00)
 
3) Benzoyl-DL-arginine-p-nitroanilicle 
hydrochloride (BAPNA) 

435 mg to 1000 mls H20 (dd) 
4) 0.1 M Tris - 0.02 M CaCl 2 pH 8 2 

5) 30% (w/v) HOAC
 

Procedure (General) 
- will refet to this 

1) Warm reagents and samples to 250C.
 
2) 2.8 mls Tris buffer into sample, standard serum and control
 

tubes.
 
3) 3.0 mls Tris buffer into sample, standard serum and control
 

blank tubes.
 

4) Add 15 p1 samples (trasylol) to sample 
or standard.
 
5) Add 200 pl of Trypsin solucion at 15 second intervals and
 

incubate for 15 min. at 25 C (mix) (No Trypsin to blanks).
 
6) Add 3 0 ml of BAPNA in 15 sec intervals to all tubes (mix).
 
7) 10 minutes after addition of BAPNA to the first tube, add
 

750 pl of 30% acetic acid in 15 sec. 
intervals.
 
8) Absorbance is read at 410 nm on spectrophotomer.
 



-- 

-- 

-- 

To determine the concentration of Trypsin to use, 
follow the
 
general procedure and set tubes up 
as below (step 4 not included)
 

(standards in duplicate).
 

(GRAPH A) 

Tube Tube Tris 
 Sample Trypsin BAPNA Acetic
 

.10 7 (in 200 pl)
 

Standard 1,2 2 8 mls .25 ((in 200 il) 3 0 mls 750 
Standard Blank 3 3.0 mls .... 

Standard 4,5 2 8 mls 

Standard Blank 
 6 3 0 mls .... 

Standard 7,8 2 8 mls -- .05 7, in 200 pll 

Standard Blank 9 3.0 mls .... 

Standard 10,11 2 8 mls 0257 'inStandard Blank -- 200 pl)12 3 0 mls .... 

(GRAPH B 

Tube fube Tris Sample frvp. in BAPNA Acetic
 

Standard 1,2 2 8 mls 
 05 7/ 3 0 mls 750 p1 
Standard Blank 
 3 3 0 mls .... 

Standard 4,5 2 8 mls -- .0257 

Stendard Blank 3 mls6 0 .... 

Standard 7,8 2 8 mls -- .02 % 

Standard Blank 9 
 3 0 mls ....
 

Stanaard 10,11 
 2.8 mls -- 01 
Standard lank 12 
 3 0 mls ....
 

Percertagc in final concentration is 200 jul.
 

Trasvlol inhibitor curve
 

1) Mix fresh Trasylol to form a calibratiop curve
 

2) Follow instructions from general procedure.
 

3) Tubes set-up as follows (standards in duplicate).
 

I 



--

--

-- 

--

(GRAPH C)
 

(Trasylol) Sample

Tube 
 Tube # Tris Final Concentration Trypsin 
 BAPNA Acetic
 

Control 
 1,2 2.8 -- 200 p1 3.0 ml 750 p1
 
Control Blank 
 3 3.0 --

Standard 4,5 2.8 1 xig in 15 pl 
 200 p1
 

Standard Blank 6 3.0 --


Standard 7,8 
 2.8 10 ;ig 
 200 pl 

Standa rd Blank 9 3 .0 
Standard 10,11 2.8 15 pg 200 p1
 
Standard Blank 
 12 3.0 


Standard 13,14 2.8 
 25 pg 200 p1
 
Standard Blank 15 3.0 v
 

Trasylol and HCOH inhibitor curve
 
1) Mix fresh Trasylol and add 0.05% HCOH 
 Mixing is completed
 

by vortexing for 15 min 
 at room temperature.
 

2)' Follow instruction in general procedure.
 

3N Standards in duplicate
 

4' Tubes set up as follows
 

Tube Tube # Tris 

Control 1,2 2 8 

Control Blank 3 3.0 

Standard 4,5 2 8 

Standard Blank 6 3.0 

Standard 7,8 2.8 

Standard Blank 9 3 0 

Standard 10,11 2.8 

Standard Blank -32 3.0 

Standard 13,14 2 8 

Standard Blank 15 3.0 

(GRAPH D)
 

(Trasylol+ HCOH) Sample
 
Final Concentration 


1 pg in 15 pl 


10 Pg 


15 pg 


25 pg 

Trvpsin BAPNA Acetic 

200 p1 3 0 ml 750 p1 

200 )l 

200 pl 

-­

200 p1 

__ 

200 pl 

. 

4 



Run Column Samples
 

1) Irasvlol (dilute 1-10) (%12.18 pg protein run in test).
 

2) Irasylol + HCOH (dilute 1-10) 1%11.9 jg protein run in test).
 

3) Follow instruction in general procedure
 

4' Set-up test tubes as follows (duplicates)
 

Tube Tube # Tris Sample Trypsin BAPNA Acetic
 

Control 1,2 2 8 ml -- 200 pl 3.0 ml 750 p1 

Control Blank 3 3 0 ml .... 

Trasvlol Standard 4,5 2.8 ml 15 p1 200 pI 

Blank 6 3.0 ml --


Trasylol + HCOH 7,8 2 8 ml 200 p1
 

Blank 9 3 0m --


Average
 
±ube Results Absolute 410 Protein
 

Control 	 1 .449 450
 

2 451
 

Trasylol 	 4 309 .3095 "12.18
 

5 310
 

Trasylol 	 7 .281 .2795 11II1.9
 

+ HCOH 8 .278
 

Trasylol + HCOH appears to inhibit better than Trysylol
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2. In Urokinase Test
 

Q 	 What is the concentration of Trasylol that inhibits the lftic
 
activity of urokinase on fibrin plates by approximately 50%9
 

M/rl 	 Urokinase stock zolution [233 Ou/ml] in ,aline (U*)
 
Tra',ylol [20msj/lO00l] in -aline (T*)
 
Urokinase-trasylol solutions 

=0.25tg 0 05'nL T* + l.O'rl UK* + 2 95m.1 saline 
=0.50jj 0 10--l T* + l.Ordl UK* + 2.90m1 saline
 

1.00L,g = 0.20r1- T* + l.0rl UK* + 2. 8 0Mor saline
 

brol anose molution [58 2u/,1] in saline
 

Standard fibin palte.,
 

Place 0 inl U sclut:on and Traslol-UK solutions on plates (n=9).
 

Incucate in hur'ii incubator (37') for 2L hours.
 

Deter-ine l:tac areas by plarimetry.
 

R Ar,.T 	 LYTIC ARF! (rvm2 ) PFR CENT INHIBITION 

5.82u UK 1753 N/A 

5 8?u UK + 0 25,fg T llhO 65 1 

808 h6.15.82u 	Ur, + 0 50g T 
100 05.8,u 	 UK + i 00, g T 0 

l.Og 	Tia ]oi co-ietelv inhib-ts the activitv of 5.82u urokinase. 

Lower concentratiov: apnear to inhibit the activity in a dore related
 

concertration 0 50tg causc, approximately 50" inhibition
manner. The 

and --an e uei ',, further studies.
 

On all tlate- thvit ,ad lytic activity, there w'as a -mall island of 

unlysed fibra-n e-ither floating in the lvsed clot or attatched lightly 

to the plate Thi., probably represents an interaction of trasylol
 

and fibrin res'fltin4 from the auplicatlon uf the trasvlol-urokinase 

solution to the flbrin plates. 



Trasylol-urokiriase solations
 

Dilutc Tzas,1o1 207-/IODil () 2ry'ml) vith normal saline. 

-
0.05i! (0 01 Tra-'Jol) to 1 ) rl= 'est 1 

0 iO-l (2 2ra-,,oi) to I D .l= 2.-'" -est 


0.. -. )lol Test 3
l (l to I 

To ], 2, a 2 i r- s:>tlc (233 u/wl) and 2ml normal saline.
 
.
Final co-certr-tco s are 

2 3 -'r. ,Io + 5 uIo u U n 

2. 5 0', fra: + 5, 2 u ­

3 10 / Tra'y-ol + 5 .2 u Uli-d
 

Dionense 0 2-1 3f e,:rl ,outzoi or 'brl-- elates. Also dispense 0.1 M1 

u'o~inase (5 P u/-i or ficrin ohte . 

Qjantatiec n-y-lt av 

Ur'. 5 8? u
 

1. .25 T + 5 ? u Tj. 

2. .50,C T + 5 82 u V'
 

3 1 0,g T + 5.P2 L U,'
 



What are the effects of various concentrations of glutaraldehyde on
Q" 

the lytic activity of urokinase

9
 

M/M 	 Urokinae stock solution [233.0u/ill in saline (UK*) 

Urokinase solution [58.2u/ml] in saline 
Glutaraldehyde [1.25%] in saline (G*) 
Glutaraldehyde-urokinasE solutions 

0.01% = 0.025m1 G* + 0.5-,! UK* + !.h75ml saline 

0.02% = 0 050-1 G* + 0.5ml UK* + 1 450ml1
 
0.,4%= 0 lOOml G* + 0.5ml uK* + l.hOOm. 

=O.O8% 0 200-12 G* + 0 5nl UK* + 1.300ml 
0.100 = 0 250ram G* + 0.51-d UK* + 1.250ml 

Standard florin Plates 

Place O.lOOniLl urolinase solution and Glutaraldehyde-urokinase solution
 

on pldtes (n=2)
 
Incubate in humid a-cubator (370) for 24 hours.
 
Determine lytic area bv planir.etrf.
 

R AGEOIT LYTIC AREA (,m 2 ) % INHIBITION 
5.82u UK 1753 N/A 

Un 	 1000.01% G in 5 82u 	 0 
0.027' 0 in 5.82u U, 0 	 100 

0.04, C in 5.82u UJ- 0 	 100 
0 08% g in 5 82u Ur 0 	 100
 

UK 0 	 1000.10, G in 5.82u 

Glutaraldehyde completely inhibits the activity of 5.82 u urokinase
 

at all concentrations tested. It cannot be utilized in the present
 

niodel. 



of dialvsed trasylol and formaldehvde-treated
Q" 	 What are the effectt 
dialysed trasylo2 on the activity of urokinase' 

M/I 	 Dia1',cen 1.! rr' dial sea HCO-'ravlol Sr /il a Lceved 

were d-lut-d to 0 ?- 7/l with sa'lne 

Solut-r-, ' e ,trared of ,tn dile- tra-ylo] an! d iv-cd }{COrf­

tras 'a11 t-e final c-ncen ra-. on of tr,'-,Ic' oaojld b( 

0 i(i 	 1--.of ztral,-ht U1, [5 2u/ l] were 

Are,,s 	 o l ~ -t~- a:..r incub-.tion for 24 hr at 370 

P!) AF7liqlC 	 AnK% (-T 2 ) TNHIBTION 

5 8?u , = 1556 NiA 
0 5, d al c­

5 82i 	 U, '2,l') i6 15 no inhibition 

20139 


S - tas.1)! from the s l not treated witnrovec all 

o? inhibitionformald:- ce A s-,ill and zro:.cl, arn:r i cant amniunt 

is nct-c- fc' to: a trercc t"-,1oil. It in; ncot Do- Sible 

to at. "- t- to toeta.' - . t of traovl )2 in 'e4 of the absence of 

such a t "i'. tr cc trol ,"--1c. 

2) hftract~- :ras,!lc~ and tr:.ylo! 

NIA5 82- (r.:3) 	 11iO 
o 1) 	 n,:r~intc) tr7.55ol 

5850 P' Ua- 756 53 6 
Co5, I ractc:a h 

tra',lol i" 5 "J? u 
____=6) __ 717 	 50 9 

Tne tr,,t<.nt of trazylol with forna~denvde does nut -ifnif±cantlj alter the 

inhiloo efc :ts of thc zubztance on the lytic activ:tf of urok1ina e. 

http:tr,,t<.nt


3. 	Development of polymer for IUD - Trasylol
 

The 	optimal polymer should meet the following requirements
 

-
1) 	Biodegradable for a period of 4 5 months (which would give
 

reasonable release of the drug during requested 100 days
 

post implantation).
 

2) No swelling of the final product above the requested 4 mm.
 

3) Sufficient mechanical strength.
 

4' Controlled delivery of known quantity of the drug within
 

100 	days post implantation.
 

Procedure - a total of seven (7) various polymer mixtures were 

studied. The variables were
 

1) Concentration of gelatin.
 

2) Presence of glycerin - to keep pliability
 

3) Addition of fibrous collagen - to obtain enough tensile
 

sLrength.
 

4) Degree of tanning w7ith formaldehyde or glutaraldehyde.
 

It was found that optimal mechanical and swelling characteristics
 

has a mixture containing,
 

65% 	collagen fibers
 

35% 	polymerizing solution with glycerin
 

The final polymer (7251) does not swell in physiological media as
 

shown in the table.
 

Time Weight Diameter of the Tubing
 
(hr) g) 	 (mm'
 

0 0.287 	 4.10 

1.0 0 296 	 4.13
 

1.5 0 297 	 4.13
 

18.0 0.297 	 4.13
 

Incubated in 0.9% saline at 370C.
 



4 KINETICS OF THE RELEASE OF TRASYLOL FROM
 

COLLAGEN BASED POLYMR
 

Aim 	of the studN
 

I 
 Prepare polymer with Trasylol
 

2 Study thE rate of the release of Trasvlol from tl.e polymer
 

incubated in saline at 370 without starting
 

3. 	Study tie release of Trasylol, starting with 6 hours of
 

incubation, then at daily intervals for a total of 14 days.
 

Measurements
 

1. 	Trypsin inhibition test
 

2. Micro Lowry protein
 

3 Hvdroxyproline release
 

Wh..e test I 2 snould indicate the release of Trasylol, parameter
 

3 refers to degradation (solubilization) of the collagen based polymer
 

in the incubation medium
 

Methods
 

1 Preparatior of Polvmer-Trasylol in the form of 4 mm thick
 

tubing with a 2 mm central opening
 

3 g collbgen paste is mixed with 2 ml solution B to form a homogenous
 

viscous gel Add 20 mg Trasylol and miy thoroughly The polymerization
 

is initiated with 0.2 ml 257 glutaraldehyde This paste was injected
 

through a syringe in a mold of a tubing. Polymerization was completed
 

in 60 - 90 minutes
 

We obtain 37 cm long tubing having a wet weight of 5.0 g and a
 

water content of 787.
 



2. Incubation procedure
 

A .4 g segment of the collagen polymer-Trasylol tubing was
 

incubated at 37 
 in 25 ml of 0.9% NaCI under sterile conditions.
 

0.5 ml volume samples were collected after 6 hours of incubation and
 

then at daily intervals upto 14 days. Theoretically, there should
 

be 5 6 mg Trasylol present on the incubated sample
 

Results
 

1. 
Release of protein into the incubation medium (rigure ID
 

The determination of protein by Micro-Lowry procedure showed
 

that, from the theoretical 5 6 mg Trasylol p-esent in 
the incubated
 

polymer, 1.4 mg was eluted during the 14 days. 
 This represents 25%
 

release of the active substance in 
14 days. The release was
 

continuous and linear with time of incubation
 

The analvsis of protein on the eluate by Micro-Lowry met
 

with several difficulties which I would like to 
report in case
 

somebody teproduces our results 
 Both glutaraldehyde and resorcinol
 

interfere with Lowry procedure, both giving positive reaction and
 

contributing to the colour formation 
 For these reasons, we obtained
 

excessive values of protein released
 

In order to eliminate the positive interference of both glutar­

aldehyde and resorcinol, we 
absorbed these compounds to Sephadex
 

G-15 according to the procedure of Neal and Florini (Anal. Biochem.
 

55 328, 1973) In principle, swollen Sephadex G-15 in 0.1 M ammonium
 

sulfate is mixed with the eluent. 
 The eluent is disabled and protein
 

(Trasylol) recovered after spinning 
the system. The interfering
 

substances are 
trapped within Sephadex matrix.
 



Release of collaen into the medium (Figure 2)
2 


The incubation medium poorly mimics the situation of the IUD-

I rasvlol in the utcrus environment Ihe presence of inflammatory 

cells, granulocvtes and marophages, in the uterus with the IUD 

should enhance the rate of collagen polymer degradation 

In our model system, 800 pg of hvdioxvproline was ieleased from 

the polymer nhis amounts to 5 9 mg collagen (H~p x 7 34 = collagen) 

Assuming tnat thf polmer tubing (2 4 g weight and having 227 solids) 

contains appro\imatpl% 528 rpg collagen protcin, the amount of 

dissolved collagen wotln be between 1 to 27 

3 aDI i ,nibLtion test 

knowing, from lowr piotein aetermination, that quantities 

amountina to tens o rmilligrams of Drotein (globular) were released 

from the collaen'oolmer, we used oil, 15 p1 aliquots of the incuba­

tion medium for Lne -er sensitive trypsin inhipition test 1he
 

sample ,as analyzed as such, uithout an' additional treatment
 

he results are sumaarized in Fablc I 

TABLE I 

TR ?ST'; IN,IBTTO, , TEST FLBING 

THE RELEAE 07 IR.AS ;OL FRO" COLTA(F POI Y'fR 

Timc of Incubation 

Das Inhibition 

1 0 0 

3 1.48
 

5 1 82
 

7 2.36
 

10 3.82
 

3 28
 

14 401
 

12 




The results showed a certain increasing trend indicating that
 

more Trasylol is present in the eluate with a duration of the
 

incubatinn.
 

Conclusion
 

Trasylol is released from the collagen polymer tubing, 25% of
 

the drug being eluted in 14 days AL the same time there is a minimal
 

change in collagen polymer structure. Tri- released drug was biologi­

callv active, as indicated by Trypsin inhibition test.
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Dr. E.S.L. IyPj: 
Department of flN/OB
 

IUD & SIODEGRADABLES ?lease complete Mcdical Re,( ', Building
Abstract Form and return to: Wayne State ' .ersity 

550 E. CanfILd 
Deadline: October 1. 1978 Detroit, Mchizan 48201 U.S.A. 

UCISIMN GUIDE FUR SELECTING IUDS FOR INDIVIDUAL ACCEPTORS
 

R G. Wheeler
 

International Fertility Research Program, Research Triangle Park,
 

North Carolina 27709, U.S.A
 

Providers of contraceptive services can improve the use effectiveness of
 

IUDs by selecting subjects and IUDs according to a decision system based
 

on cluster analysis. The general principle is illustrated by usling
 

continuation rate as the dependent variable and IUD acceptor attributes
 

recorded on the IUD study admission form as the independent variables
 

Computers were used to classify women into groups which had unique
 

combinations of attributes and groups which had unique average continu­

ation rates and variances The Searching For Structure computer program,
 

developed by the Department of Social Sciences, University of Michigan,
 

was Lsed to make a cluster analysis on several thousand IUD admissions
 

and follow-up records at the International Fertility Research Program
 

The result is a decision tree for selecting IUDs for individual acceptors
 

The Provider is guided along the first brancn of the decision tree by
 

to a series of questions
selecting one of the two possible answers 


The question and branching process continues until an end category is
 

reached This process requires from three to ten questions, depending
 

on the path taken At the end of the last branch the provider will find
 

the predicted event, rates, and standard deviations for several types
 

of IUDs
 

The convenience of only one prediction tree for all events offsets any
 

improvement in the standard error of estimate that would be obtained with
 

a separate tree for each event Knowledqe of the expected outcome of
 

IUD contraception will enable the provider to select an IUD with the
 

highest probability of continued effective use.
 



SALARIES 

AID/pha-C-1 111 

Narie and Position 4-1-78 to9-30-78 A4-1-78Adjustments to9-30-78 

Laufe, L, Medical Director 

Wheeler, R., Bioengineer 

Greenhill, B., Laboratory Assistant 

Friel, Pat, IUD Project Manager 

Barnes, E., Secretary 

Smith, A., Parttime Assistant 

6238.98 

19228.08 

5119.56 

9008.52 

5200.08 

1319.56 

(768.13) 

(385.00) 

6238.98 

19228.08 

5119.56 

8240.39 

4815.08 

1319.56 

Other --- 961.38 961.38 

Total 46114.78 (191.75) 45923.03 



CONSULTANCY 

AID/pha-C-1l11
 

4-1-78 to 9-30-78 

Name Days Womked Fees Paid 

Brenda ,awner 32 days @ $43.85/day $ 1,403.20 

Jaime Zipper 17.5 dav @ $100/day 1,750.00 

(,hliard Schumacher 1 day A $150/dav 150.00 

AntonLo Scommcgna 1.5 davs 0 $155/day 232.50 

Lourenh Zaneveld 1.5 days @ $109/day 163.50 

Total $ 3,699.20 



EXPENDITURES
 

AID/pha-C-1111
 

Twelve-month Period Ending September 30, 1978
 

Category Year-to-date 
10/77 - 9/78 

Salaries and wages $ 90.779.00 

Fringe benefits 20,943.00 

Overhead 58,814.00 

Consultants 9,951.00 

Travel 8,090.00 

Equipment 6,126.00 

Expendable supplies and other direct expenses 50,608.00 

Subcontracts 13,646.00 

Publication costs 920.00 

Occupancy 4,410.00 

$ 264,287.00 


