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FOtAORD

IN CONDUCTING THE RESEARCH DESCRIBED IN THIS REPORT, THE

INVESTIGATORS ADHERED TO THE "GUIDE FOR THE CARE AND USE OF

LABORATORY ANIMALS' AS PREPARED BY THE COMMITTEE ON CARE AND

USE OF LABORATORY ANIMALS OF THE INSTITUTE OF LABORATORY

ANIMAL RESOURCES, NATIONAL RESEARCH COUNCIL.
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PROJECT: 3MI61102BSIO

WORK UNIT TITLE: (U) Acceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey 0. Hollinger, DC

A Study on the Behavior of Bone in Organ Culture with Special

Emphasis on PGE 2 and Indomethacin

PROBLEM: It has been demonstrated that PGE administered to bone implants
results in an increase in osteoclasto and %dcrease in totai bone volume.
Cyclic AMP (cAMP) has been described in relation to prostaglandins (PG) and
bone resorption (Yu at al., 19?9). Cyclic GMP (cGMP) has been mentioned as
a possible antagonist of cAMP (ELattar, 1978). It is fundamentally import-
ant to understand the principles of bone resorptive processes and agents
that control or buffer those activities so that osteolysis can be control-
led and bone morbidity can be decreased.

APPROACH: Calvaria were removed aseptically from CD-1,.5-7 day old neo-
natal mice and were placed into tissue culture wells containing enriched
BGJ medium. Calvaria were divided equally intc control and treatment
gro~ps of 4 calvaria per group. The treatment groups had either a known or
putative PGE. inhibitor added to the medium (i.e., indomethacin, phenyl-
butaxone). All calvaria were incubated at 37*C in 5% CO and air. 2Apeci-
mans were retrieved at 24, 48, and 72 hours and were aisayed by "-I-RIA
for P•ZE, c-AMP, and c-GMP; and by atomic absorption e~ectroscopy for Ca++
concentiation.

RESULTS: The per cent PCE and Ca++ differences between treatment and
control groups were used as iench marks for comparisons. The indomethacin
(IOOug/al) displayed several levels of prostaglandin E inhibition during
the 72 hour test period. Maximum levels for indomathacfh and niflumic acid
were 98Z and 80%, respectively. PhenylLutasone levels must be reconfirmed,
as they were variable. Cyclic AMP levels of experimental calvaria were
greater than control. The greatest increase (5 times control) occurred in
PGE supplemental media. The smallest increasa (1 1/2 times control) took
plait in the niflumic acid supplemental media. Cyclic GNP levels, however,
varied in their relation to control and experimental. The ratio of
c-AMP/c-GNP ranged from 6/1 (24 hours) to 67/1 (72 hours) for PGE medium.
Other experimentally supplemented media exhibited temporal variations of
c-AMI/c-GMP which were less drastic. Cyclic AMP increased in approximately
a parabolic fashion end c-COP decreased in approximately linear fashion in
the P012 medium. Relationships between c-AMP and c-GHP displayed an
approximately non-sloping, linear relationship with all other experimental
media. Results may be summarized by stating that known and probable
inhibitors that were evaluated affected PGE 2 synthesis in vitro; however,
certain Inhibitors (i.t., indomethacin) caused almcst complete PGE2 inhibi-
tion and may, therefore, prove to be useful in con.rolling osteolysis in
vivo. Furthermore, in vitro the presence of PGE 2 is associatad positively

-4 -



with~ c-AMP and Lnversely with c-GMP. Similar asuociations between CAM,
cGMP, and PG inhibitors were not deownstrated.



PROJECT: 3H161102BS10

WORIK UNIT TITLE: (U) Acceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey 0. Hollinger, DC

A Study on 50:50 PLA:PGA Plus Diphosphoinositide-Lymozyme (DPI-L)

for the Promotion of Calcification in Osseous Healing

PROBfLE: To determine if a biodegradable, biocompatible copolymer of PLA
and PCA in combination with a diphosphoinositide inositol-lysonyme complex
could induce osteogenesis in experimental wounds created in endochondral
and intramembranous bones.

APPROACH: A material was formulated that consisted of a combination of a
proteolipid and biodegradable, biocompatible copolymer. The proteolipid
was prepared by combining a lysomyme and phosphatidyl inositol 4, 5 -
diphosphate in a 1:1 weight ratio. A raw polymer of 50:50 poly (L(-)
lactida-co-glycolide) was solubilieed in methylene chloride, reprecipitated
with anhydrous methanol, and blended with the proteolipid at a 12 w/v ratio
of proteolipid to copolymer. The combined materlal was formed into cylin.-
drical implant plugs (1.95mm X 2.05mm) in a teflon mold and placed into a
lyophilizer chamber for 48 hours at 40*C. The implants recovered were then
sterilized with ethylene oxide for 6 hours and degassed. Implants were
also prepared that consisted of only a plain copolymer of 50:50 poly (L(-)
lactide-co-glycollds), and these were managed in a fashion identical cm the
copolymer plus proteolipid. One hundred and eighty rats vere randomly
divided into three groups and wound sites were prepared in the tibias using
a bane trephine (1.95=m O.D.). One group(A) received copolymer - ptoteo-
lipid implants; the second group(b) received plain copolymer; the third
group(C) served at controls. At 3, 7, 14, 21, 28, and 42 days animals Zrom
each group were sacrificed and implant sites were retrieved, processed for
plastic embedding, stained by Goldner-trichrome, and 3.5 m sections were
evaluated histomorphometrically using an image analysis system. In
addition to the tissue histomorphometry, serum and bons alkaline and acid
phosphatases were assayed; protein and hydroxyproline determinations were
performed; and atomic absorption spectrophotometric evaluations were done
to quantify calcium and phosphate molar ratios, in host bone. Isoelectric
focusing was also applied for isoenzyme identification.

RESULTSt The copolymer-proteolipid implant group demonstrated overall
increases in the total volumetric density of bone formation, trabecular
diameter, osteoid thickness, and number of osteoblasts that exceeded the
healing response in wounds of groups 5 and C. Similarly, the plain copoly-
"mr group results exceeded those of the control group. Overall trends
between treatment groups displayed an ascending, predominantly linear dif-
ference over time; however, towards the latter stages a quadratic component
of that trend was evident. Based soley upon histomorphometric data,
therefore, it appears that the copolymer-proteolipid implant may be useful

-6-



for stimulating the important early phase of bone repair. Bliochemicalenzyme assays were an unpredictable indicator of osseous repair. In con-

trast, histochemical assays were considerably more representative and
essentiall7 the data on these analyses ran parallel to the histomorpho-
metric variables. Atomic absorption spectrophotometry and isoelectric
focusing proved to be of only marginal value in evaluating bone repair.

-7-



PROJECT: 3MI611023S1O

WORK UNIT TITLE: (U) A-celeration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey 0. Hollinger, DC

Enhanced Healing of Soft Tissue Wounds Using Diphenylhydantoin Sodium

Incorporated into a Meshvork of Biodegradable Copolymer

(50:50 poly L-(-) lactide-co-glycolide)

PROBLEM: To develop an agent that could be opplied topically to a skin
wound to hasten primary closure. To develop an agent that could "bulk-up"
atrophic soft tissue morphology.

A 2PKOA.!i A fibrous mesh consisting of 50:50 poly L-(-) lactide-co-glyco-
lids incorporating diphenylhydancoin-sodium (DPH) was prepared. An un-
embellished mesh (pure copolymer) was also prepared. Excisional vounds
3X~cm were made to the paimiculus carnosus in backs of rats. Treatment
consisted of either one or the other types of fibrous mesh dressing, IP -
DPI, or no treatment. Wound sites were evaluated histologically, ,histo-
morphometrically, by .Stal protein and hydroxyproline assays, by tensile
testing, and by RIA ( 1) for DPH.

RESULTSt The 1-28 day evaluation period analyses revealed little or no
difference between treetments for the excislonal wounds. Subtle dif-
ferences were occasioially dieplayed by animals veceiving IP-DPH. This
group displayed a greater mount of collagen and a higher density of fibro-
blasts than the ocher treatment groups. The primary reason for the lack of
a positive healing response may be explained as a consequence of the
"wicking" action that was engendered by the fibrous nature of the copolymer
mash. This condition militated against en iitimats tiosue-dressing inter-
face, obviating suitable DPH dissemination into the healing wound bed. A
second generation *film-type* dressing has been prepared; however, con-
tinuation of this project can no longer be anticipated.
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PROJECT: 3H161102BS10

WORK UNIT TITLE: Acceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: James R. Heath III

Identification of Leukocyte Populations Responsible

for Production of OAF and Their Role in Bone Resorption

PROBLEM: Studies have shownu 10-122 of ll combat wounds involve the
aaxillofacial apparatus. Many of these result in contaminated osseous
wounds. The lymphokine, Osteoclast Activating Factor (OAF), is one of the
mediators of the delayed bone healing seen in contaminated osseous wounds.
OAF is produced by white blood cells in response to bacterial products and
stimulates local osteoclasts leading to bone resorption instead of bone
growth. A better understanding of the mechanisms of action of OAF and of
its chemical nature could lead to an abrogation of the detrimental effects
of OAF and thus an acceleration of wound healing.

APPROACH: 1. Production of OAF: OAF is produced in vitro by stimulating
hun small lymphocytes with the mitasen phytohemagglutinin (PHA) in large
volume cell culture. The culture supernatants are filter sterilized then
passed through an ultrafiltration membrane with a 10,000 molecular weight
cut-off. The retentate is made I molar with NaCI and filter dialyzed with
phosphate buffered saline (PBS) on the sae= membrane. The ultrafiltrate
and dielyseate are combined and subjected to a second ultrafiltration on a
1,000 molecular weight cut-off membrane followed by filter dialysis with
PBS. The retentate is fractioned on a Sephadex G-25 packed column with PBS
as the mobile phase.
2.Bioassayst (a) The presence of osteolytic activity in gelfiltration
fractions, culture supernatants, ultrafiltration retentates and filtrates
is measured by the standard bone resorption biffssay. Briefly, rats in the
18th day of gestation are injected i.p. with Ca. The following day, the
fetuses are removed aseptically and the radial and ulnar bones of each
fetus are dissected free of muscle, connective tissue and cartilagenous
epiphyses and placed individually in 4 wells of a 24-well culture plate
containing 0.23al BGJ in each well. After an 18hr preculture, the culture
medium is removed an• replaced with 0.125ml test solution and the other
pair receives control solution. The bones are incubated for 120 hrs. at
376C in 52 CO2 and 1002 humidity. The bones and culture supernatants are
separated and placed in individual scintillation vials. The bones are
decalcified with 52 CCI COOK and then the amount of A5Ca in both bones and
culture supernatants Is determined. The per cent Ca++ released from
experimental and control bones is computed. A test/control (T/C) ratio Is*
computed. T/C ratios >1 indicate increased bone recorption. However,
ratios '<1 are ambiguous since they could indicate either decreased bone
resorption, increased calcium uptake or roxicity of the test solution to
the bone culture. (b) To resolve the ambiguity seen when ratios >1 are
encountered, we have developed the following modification of the standard
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bioasssay. The bones are not prelabeled with 4 Ca prior to dissaction.
Instead, an equal amount of 4 5Ca in added to eve;y poll at the same time
the test and control oolutions are added. The incubation time is shortened
to 6 hrs. The percent of calcium uptake is computed and a T/C per cent
uptake determined. Thus, this modification is essentially a reversal of
the standard bone resorption assay.

RESULTS: We have reported identIfying a substance in the PRA stimulated
human mononuclear cell culture supernatants which causes a highly signifi-
cant inhibition of osteolysis in the bone resorptipn bioassay. Further
studies in the past year have shown that this substance, in nanogram
quantities ca, block zhe activity of the known osteolytic agents prosta-
glandin (POE ) and OAF. Using the new modification of the bone assay, we
have found t~at this substance causes a significant (p<.O001) increase Jn
calcium uptake. This accounts for the antiosteolytic activity of the sub-
stance and suggests that it may be a stimulator of osteogenesia.
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PROJECT: 3MI1611023810

WORK UNIT TITLE: (U) Acceleration of Wound Healing

PKINCIPAL
INVESTIGATOR: COL Stephen G. Woodyard

Citric Acid Enhancement of Oral. Soft Tissue Healing

MIODLFE: Citric acid application to. Uncontamlrated root surfaces
apparently enhances soft tissue healing. Soft tiisue pedicle flaps do not
heal satisfactorily when placed against contaminated tooth root surfaces as
evidenced by a failure of such tissues to reattach. This investigation was
designed t:o determine if citric acid applications might enhance soft
tissue healing (adhesions) to contaminated root surfaces as might occur
following oral wounding.

APPROACH: Single surface root recession defects were created in six
monkeys followed by six weeks of exposure to oral fluids. Surgical repair
utilising soft tissue flaps placed against citric acid treated and un-
treated root surfaces followed. Histologic evidence of repair vas evalu-
ated.

RISULTSt Citric acid application significantly enhanced wound repair,
Tndca"ting this treatment offers substantial benefit. Adhesion of tissue
allowed nearly complete repair oi exposed root surfaces to be accomplished,
unlike control surfaces where repair was unsatisfactory.
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PROJECT: 3M161102BSIO

WUfK UNIT TITLE: (U) Problems Involved In Military Oral Health Care
Delivery Related to Therapeutic Agents and
Materials

PRINCIPAL
INVESTIGATOR: JEAN A. saTtRSTRoM, Ph.D.

Development of Encapsulated Antibiotics for Topical

Administration to Wounds

Problem: Combat wounds are characterized by a high incidence of in-
lection primarily because of the inevitable presence of devitalized
tissue and foreign body contaminants from missile fragments that carry
dirt and debris into the wound. During evacuation, the wound may be
exposed to further contemination and delay before initial treatment.
Wound healing in the combat casualty, therefore, must overcome adver-
sities not seen in the highway victim or civilian counterpart. Among
soldiers, infections have remained a major cause of morbidity that
results in lengthened hospitalization and combat ineffectiveness.

Approacht Improved methods to deliver antibiotics to contaminated
t issue ollowing traumatic injury are needed in order that sustained
and effective tissue levels of antibiotics can be maintained at the
wound site despite the inadequate perfuison of blood resulting from
shock or the destruction of blood vessels to devitalized areas. The
improved method should be easily applied in a single dose to the wound
site as soon as possible after injury when infection is most likely to
be suppressed. Such a novel antibiotic delivery system is being de-
veloped in which ampicillin anhydrate and gentamicin sulfate are being
incorporated individually into microspheres of blocompatible, biode-
gradable, copolymer that are formulated to slowly release the drug
over a sustained period (14 days). These microepheres, which will
completely biodegrade once all drug is released, exist as a free-
flowing powder that can be easily dusted onto wounds under field con-
ditions.

Results: Experiments were performed to evaluate the efficacy of
prototype microcapsules in artificially induced infections. Wounds
2.5-3.0cm long end 1cm deep were made in the thigh muscle of albino
rats. The muscles were traumatized by uniformly pinching with tissue
forceps, and inoculated %ith known quantities of Staphylococcus aureus
and Stretococcus pyo5enes. Sterile dirt was placed in eachwun
serve as in inf ectio potentiating factor. The wounds were then
treated within one hour by sprinkling sterile, praveighed amounts of
microencapsulated antibiotic directly In the wound. Control groups
consisted of animals with wounds receiving no therapy, unloaded
microcapsules, or topically applied, free ampicillin anhydrate. All
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wounds were sutured closed with 3-0 black silk.

The ampicillin anhydrate microcapsules effectively reduced bacte-
rial counts in the contaminated wounds. So pyozenes was present In
902 of the untreated wounds at 14 days, but was eliainated from micro-
capsule treated wounds within 48 hours. Although S. aureus remained
in all microcapsule treated wounds at 7 days, compa-edit untreated
controls, the bacterial coune decreased (>2 log 1 0/grae of tissue)
between day 2 and 7. This reduction was not observed in untreated
controls. Wounds treated with unloaded DL-PGL microcapsules, or
topically applied free smpicIllIn enhydrate remained infected at 14
days with >10 organisms per gram of tissue. Whereas, 602 of the
wounds treated with microencapsulated ampicillin anhydrate were
sterile.

Successful controlled release of bioactive ampicillIn anhydrate
was achieved in vitro and in viva. The system developed provides a
successful moTet"Ma encou"rages efforts to encapsulate additional
antibiotics. Often, it may be desirable for broad spectrum control to
combine two or more antibiotics in treating wounds. It is auticipated
that mixtures of different antibiotic-containing microcapsules may be
blended and packaged together to increase the versatility of the
product.
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PROJECT: 3M161102BS10

WORK UNIT TITLE: CU) Identification and Control of Oral Infections

PRINCIPAL
INVESTIGATOR: COL Jack W. Vincent, DC

In Vivo Evaluation of a Dressing Containing Poly-L(-)

Lactide and Povidone Iodine

PROBLEMs In a battlefield environment, the feasibility of immediate
evacuation of a patient may not exist. Wounds which are contaminated or
which run the risk of coptamination will require an effective means of
therapy for extended periods. Antimicrobial agents presently must be
administered on a continuing basis which may not be advantageous in a
hostile environments If wound infection is not prevented or controlled,
the detrimental effects which hinder the healing process may become life
threatening or, at the least prolong recovery time before the soldier can
return to duty.

APPROACRs A wound dressing of a non-woven poly-L(-) lactide has been
developed. This material has been shown to be able to incorporate both
povidone iodine and bensalkonium chloride and once incorporated, to release
this material in a controlled fashion over a 72 hour period in vitro. This
determination involved release into a resevoir of buffer. This study was
designed to evaluate these materials in vivo to determine if the release
kinetics were the same and, if so, we""e thsee preparations effective in
treating an infected wound. The guinea pigs were selected as the animal
model due to the anatomical similarity of the subcutaneous tissue of the
paravertebral area in relation to that of a humans. A controlled size full
thickness wound created in this area would receive a known quantity of a
known pathogen. This area would then be covered with a wound dressing
containing the antimicrobial agent to be tested. An identical wound
receiving the swe inoculum will be covered with the same wound dressing
without the antimicrobial agent and thus serve as a control. Following
application, the wound dressing will be secured in place with tissue
adhesive. After 72 hours all wounds will be assayed for viable micro-
organisms from the initial inoculum. Tissue biopsies can be removed,
homogenized and resulting supemnatant assayed for cfu/mg tissue weight. An
alternate means of assay will be to isolate the wound surface with a
sterile wash-basin and scrubing the surface with a mild detergent solution.
This solution can then be evaluated by serially diluting and plating on
culture mdium to determine cfu/ml which can be converted to cfu/surface
area. Bacterial counts of 10' cfu (or greater)/cm is indicative of an
infected wound.

RESULTS: During this period, several in vivo experiments have been
accomplished in order to evaluate these antimicrobial agenta. Initially
thirty guinea pigs (twenty experimental and ten control) were wounded by
full thickness dissection in the paravertebral area inoculated with
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approximately 10 911 of Staphylococcu aureus following which they were
covered vith the appropriate wound dressings: ten controls, ten containing
povidone iodine and ten containing bensalkonium chloride. Following 72
hours incubatioii, tissue biopsies were removed, homog4tried and assayed.
Counts from both experimental groups were low (0-10 9u/gm) however,
counts were also low in the control group animals (0-10 ef u/gm). The
possibility of absorption of the ;noculum into the non-woven dressing was a
destinct possibility which although possibly a good characteristic for a
wound dressing did little to allow evaluation of the efficency of the anti-
microbial agent involved. This experiment was repeated and at the time of
assay, the wound dressing material was else evaluated for viable S. aureus.
Both the experimental and control dressing demonstrated high counts of S.
aureus indicating the inability of 2povidone iodine to control this
organism. Pure povidous iodine (22mScm wound) also proved ineffective in
the management of this wound mo6el. At this time by a standard tube
dilution method for Its ability to inhibit the growth of S. aureus in
vitro. A concentration of 6.2 C/ml inhibited visable growth of S. auresse
however, when this material was plated, high counts were obtained even from
samples containing 50 g/ml of nitrofurazone. These results suggest that
nitrofurasone would not be effective in this model system. Efforts are
presently being directed toward characterization of non-woven dressing
powders and microcapsules containing clindamycin, ampicillin, and chlor-
hexidine diphosphanilate.
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PROJECT: 3H161102BS10

WORK UNIT TITLE: (U) Identification and Control of Oral Infections

PRINCIPAL
INVESTIGATOR: COL Jack W. Vincent, DC

Production and Utilization of Monoclonal Antibodies in the

Rapid Identification of Anaerobic Microorganisms Associated With

Maz.illofacial Infections

PROBLEM: There is currently no rapid method for the identification of
mLcroorganisms present in a wound exudate. Conventional techniques require
approximately 2 to 3 days for this procedure. Such a delay in evaluating
cont&ainated maxillofacial wounds and in selecting appropriate antibiotic
therapy could result in severe sequelae. A method of rapid detection would
appear to be ideal for the prevention of such 3 delay and may serve am a
model for the detection of biological agents which might be utilized in a
biological warfare environment.

APPROACH: The technique of monoclonal antibodies. will be used to develop a
system for the rapid identification of anaerobic microorganisms. A 2%
suspension of whole cells of bacteria will be used to immunize BALB/c BYJ
nice by an intraperitoneal injection (0.25=1) weekly for five weeks. At
three days before the cell fusion a final injection will be given to each
mouse. After anesthesia, the spleen will be removed aseptically and minced
to a single cell suspension and residual red blood, celia lysed by the
addition of 0.17a ammonf us chloride. Approxnately 10 8 splenocytes viii be
combined with either 10 P-3 mouse myeloma cells or 10 P-3 Ag 8.653 mouse
syeloma cells in the presence of 35% polyethylene giycol to allow for
fusion and then plated in a selective medium which will inhibit the growth
of all but successfully fused hybrid cells. These hybrids will be screened
by serological methods so as to identify clones of cells which carry the
genetic information enabling synthesis and secretion of monoclonal antibody
and, also, the ability to survive in cells culture. Appropriate hybrid
clones will be isolated by limiting dilution and grown in sufficient volume
so as to be preserved in cr ,protective media. Following isolation, these
clones can be injected (10 viable cells) intraperitoneally into BALB/c
mice which have been previously primed with pristane. The ascites fluid
produced by the resulting tumors should contain 25-75mg/ml of antibody.
When isolated this monoclonal antibody wvil be used to develop a system for
rapid (2-3 hours) detection of wound contminants. Such a system (most
probably the ELISA) must display extreme sensitivity and specificity which
should be provided by these techniques.

RESULTS: BALB/c BTJ mice have been immunized with the following anaerobic
microorganisms: Fusobacterium nucleatum, Dacteroides gingivalis, Bacte-
roides fragils, Pqptococcus mannus, Paptostreptococcus micros and Pepto-
s_.reptococcus anaerobius. Both the cell lines P-3 and P-3 AS 8.653 have
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been used for fusion procedures. To date several fusion attempts have bven
d*estroyed by fungal growth or by failure of the selective medium to inhibit
the growth of unfused cells. To date, a hybrid cell line containing
nuclear material from splenocytes sensitized to F. nucleatum and P-3 mouse
myeloma calls has been cloned and shown to be positive for anti - P.
nucloaaun antibody by %LISA. Additional fusions have been performed using
other splenocytes and P-3 Ag 8.653 mouse myeloma cells. Preliminary re-
sults suggest hybrid calls have resulted which are producing antibody re-
active with Peptococcus saimus and Bocteroides fratilis. Work is presently
ongoing to accomplish these same procedures with the remaining anaerobic
microorganisms selected fcr study.
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PROJECT: 3K161102BSI0

WORK UNIT TITLE: (U) Identification and Control of Oral Infections

PRINCIPAL
INVMSTIGATOR: COL Jack W. Vincent, DC

Use of Monoclonal Antibodies for the Isolation and Identification

of Osteoclast Activating Factor (OAF) and a Recently

Identified Inhibitor of Osteolysis

PROBLEM: The study of OAF presently requires a prolonged procedure in
order to obtain the material from the culture supernatant of stimulated
human leukocyte. Once obtained in the form of 105, 5ml fractions, each
fraction must be tested in a bone biosesay system in order to identify OAF
activity. A maximum of 15 fractions/week can be tested. In addition,
there is presently no technique which can be used to identify OAF in tissue
specimens or to determine its site of activity. When available, monoclonal
antibodies could be utilized in vivo to block OAF activity much in the same
way as they are presently used to block graft va host reactions in bone
marrow transplants.

APPROACH: The technology of monoclonal antibodies can be utilized due to
their specificity or ability to recognize and react with a single antigenic
determinant when present in a vast mixture of substances. Mice which have
been immuniaed with the antigen of interest provide sensitized lymphoolasts
which, in the presence of polyethylene glycol, can be fused with an estab-
lished mouse myeloua cell line. Resulting hybrid call lines carry nuclear
material from both cells thus are coded for synthesis and nacretion of
monospecific antibodies and the capability of survival in continuous
culture. Although OAF is a small molecule (molecular weight 1500 daltons)
for an effective imunogen, other small molecules can be detected by anti-
body reactions. If it is possible to develop monoclonal antibodies to OAF,
such antibodies could be used to extract OAF from crude culture superna-
tents by affinity chromatography. Such a capability could be accomplished
in days rather than the months now required to fractionate and test culture
supernatants acquired from phytohemagglutinin (PRA) stimulated human
leukocyte populations. These antibodies could 4lso be used to identify the
specific activs sits of OAF in tissue specimens. Lustly, as anti-T-cell
monoclonal antibodies vs host responses with bone marrow transplants in
imuno-deficient hosts, anti-OAF antibodies could he usend to control jr
eliminate OAF activity in vivo. An additional substance whose biological
activity appears to be one of inducing oeteogenesis has also been ident-
ified in these same culture supernatants of stimulated human leukocytes.
The activity of this substance is such that it can apparently block OAF
activity and the activity of other known osteolytic agents when evaluated
with a molecular weight of 6000 daltons requires the identical, lengthy
procedures for isolation and Identification as does OAF. Monoclonal anti-
bodies reactive with this substance would provide the same advantages as
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those previously described for OAF.

RESULTS: A crude culture supernatant from a PRA stimulated human leukocyte
culture was tested to verify both OAF and the osteolytic inhibitor acti-
vity. The crude form was utilized in the hopes that these substances might
be present in a complex fore which might prove to be more immunogenic. An
additional sample of culture qu pernatent was mixed with bovine serum
albumin (BSA) (Inm/ml) because of the known tendency of OAF to complex with
BSA end thus take advantage of a more complex and more imunogenic sub-
stance. On a weekly basis for five weeks two.BA"/c BYJ mice were infected
intraperitonealy with 0,25ml of this complex. Fusion of splenocytee
cbtained from these mice was .Trforued three days 9ollowing the final
immuniuation. Approximately 10 splenocytes and 10 P-3 mouse myeloma
cells were exposed to 35Z polyethylene glycol and then plated in a seler.-
tive medium which would inhibit the growth of all but hybrid cells.
Following twenty-one days of inbucation, twenty-four hybrid clone were
detected and tranfered to larger volume6 culture. When viability counting
identified the presence of at le3se 5X10 cells, the clones were transfered
to a cryoprotective sedgum and frosen for preservaton in liquid nitrogen at
a concentration of 5X10 calls per al. Testing for specificity was accomp
lished by an inhibition assay combined with the bone bioassay. Due to
technical problems, only samples of the osteolytitc inhibitors were avail-
able. This 6000 molecular weight fraction would also contain some OAF as
this 1500 molecular weight substance is known to exist in complexed fvrms
in the mel. wt. range of 1500 to 18,000 daltons. The inhibition assay
involved incubation of the ostsolytic inhibicors with the culture super-
natant from hybrid clones prior to the bone bioassay with the jame osteo-
lytic Inhibitors incubated with uninoculated culture sedium served as
'appropriate controls. Of the hynrids tested, none appeared to inhibit the
ectivity of the osteolytic inhibitor but four hybrid clones appeared 'to

enhance the osteogenic effect. It is speculated that this phenomenon may
represent an inactivation of residual OAF in this fraction. These hybrid
clones are preserved and available for tepting against OAF at this time.
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CONCENTRAT9S ANO ISOLAYIS COMPOUNDS WITH MOLECULAR WEIGHTS BETWEEN 1,000 AND 10,000 nALTONS.
THIS IS POL-OWED IVY GELILTRATION ON A STANOAROIZEO COLUMN. OAF IS DETECTED IN CULTURE
SUPERNATANTS AND PURIFICATIC' •PRACTIONS BY A STANDARD BONE RESORPTION IIOAS3AY WHICH
INVOLVES THE RILEASE OF SUPERSCRIPT 45CA FROM PETAL RAT LONG BONES IN VITRO. THIS PROUECT
WAS STARTED AS 0A0BI037.

PROGRESS: (U) NONE.

DO i"*" 141gM
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A OK UNIT

()A COA WFHYDROXYPROL INE EVL Of GINIVAL TIMSE

MOROC& ALL INSTITUTEj_ OINFMLACMMTATIOON0 ALN ZO

~~~~~10 WAHAGO 01C0 2007HARASIGTN C200

SWEEC NEY, UT OF L % MO 20IP MOA' C IN-1STIUE F0 L14C UA

102+1, Illa *U.*te~l 111110 .N

oil~ MILLER,AA

O0eDECTWIVl(Ull HYORXYPROLINE (WYP) IS A UNIQUI COMPONENT OF CONMECTIVE TISSUE. ITS PRESENCE
:N TISSUE 9XIJOATES INOICATING SOME 0EGREE OF COLLAGEN OESTRUCTION. EXUDATES ORIGINATING IN
INFECTED WSJNDS MIGHT RRASW4A5LY It EXPICTED TO DEMONSTRATE INCREAVING LEVELS Of INFECTION
AND COLLAGEN DEGRADATION, WHILE THE OPPOSITE WOULD OCCUR IN HEALING W&UNS. USING
PERIOOONTAI. POOCETS1 At A CONVENIENT MODEL REPRESENTING CHRONIC INTRAORAL INFECTIONS,
EXUDATIS ARE TO SE COLLECTED, EVALUATED FOR HYP AND COMPARISOINS MADE SETWIEN SUCH LEVELS AND
CLINICALLY GRADED LEVELS Of INFLAMMATION. THlE GOAL IS TO DEVELOP AN OSJRC1IvS, NONINVASIVE
ME1ANS FOR EVALUATING THE EFFECTS OF THERAPY AND DEG0EE OF INFLAMMATION EXISTING IN ORAL
WOWQS AND INFECTIONS.

APPROACH: (U) FOLLOWING CLINICAL GRADING OF TISSUE INFLAMMATION. SAMPLES OF TISSUE EXUDATE
ARE COLLECTED. SAMPLES ARE HYDROLYZED AND PROCESSED TO ALLOW MEASUREMENT OF HYP CONTENT
USING MaNS0119RFORIIANCE LIQUID CHROMATOGRAPHY. CONVENTIONAL MEANS OF TREATMENT WHICH REDUCE
OR ELIMINATE INFLAMMTION AND INFECTION FOLLOW, WITH SUBSSOUENT TISSUE EXUDATES SMING
COLLECTED. MVP LEVELS SHOULD DECREASE IF THIS IS TO At A USEFUL INDICATOR. THIS PRO~JECT WAS
STARTED UNDER OA@F6034.

PROGRESS: (U) NONE.

00 14*IdSM
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fU) IN VIVO EVALUATION OF -AM 0 g WON RIIN OT ING POLYL()

N"3'. W4jJ 2~U MED ICAMENT&

b~jVINCENT, li W DA
SWEENEY, T P MO 20 203-976-3002

202-672-2484 so." "two I ti- A *ak.v4il

P. I.C. A. tl
S' ~SETTERSTROM, 0 A

(U)¶5. WUN INFCTON :(U) MnCAONaCiGi:(L) CONTROLLED
(U) t UW AlAl -U A V

OsJICTIVIV:(U) THE AUILITY TO CONTROL OR PRIVENT WOUND iNPCTIONs IN A FIELD ENVIRONMENT
PROVE ADVANTAGEOUS IN THE CARLY RETURN OP THE SOLDIER TO OFFECTIVE DUTY. THE CONCEPT or
CONTROLLED RELEASE OF ANTIMICROBIAL AGENTS PROVIDES THE TECHNMOLOOY OP SUPPLYING AN EFPECTIVE
LEVEL OP AGENT TO A GIVEN SITU FOR A PROLONGED PERIOD OP TIMN WITHOUT REQaUIRING MULTIPLE
APPLICATIONS, THE CONCEPT OF TOPICAL APPLICATION WOULD ALLOW AN EFFECTIVE DOSE TO OE
MAINTAINED LOCALLY WITHOUT OBTAINING HIGH LEVELS SYSTEMATICALLY WHICH MIGHT RESULT IN
TOXICITY OR OTHER OETRTMEMTAL IPPECTS.

APPROACH: (U) IN VITRO EVALUATIONS OP A NON WOVEN FABRIC OP POLY-L(-) LACTIDE HAS IlIN DONE
WITH RCSULTS INDICATING CONTROLLED RELEASE OF ANTIMICROBIAL AGENTS. THIS STUDY PROVIDES A
METHOD WHEREBY THE EFFICACY OP THIS GRESSING MATERIAL CAN It EVALUATED IN A CONTROLLED
INPECTED, WOUND MODEL SYSTEM. A STANDARDIZED PULL-rHICKNESS WOUND IS PREPARED IN THE
PARAVERTESRAL AREA OP A GUINEA PIG AND INFECTED WITH A KNOWN INOCULUM OP STAPHYLOCOCCUS
AUREUS AND THE WOUND COVERED WITH THE WOUND DRKSSING CONTAINING THE ANTIMICROBIAL AGENT.
AFTER 72 HOURS. THE WOUND IS ASSAYED TO DETERMINE THE4 ABILITY OP THE DRESSING TO CONTROL OR.

) ~PREPERAULY. ELIMINATE THE MICROORGANISMS. THIS PROJECT WAS STARTED UNDER OAOPIO2A.

PROGRESS: (U) NONE.
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MIMI *I- V1 1-..

SIA WORK UNI

Ia. No./ iS rA [ N € -. ,A,• ARtA N IN| WORI UNIT NIMTIR

(U) MONOCLONAL ANTIBODIES FOR THE ISOLATION AND .IDNTIFICATION OF OSTEOCLASTZC ACTIVATING
126PA) A RECENTLY IDENTIFIED tNHIumTOrr t Oa DTEOLYSIS

OY11 PHYSIOLOGY 0612 mIpCOIOLOa w '
V C A . Do T A I 'C , N NQ I

J.LANI
-- 1113 0. S

* CU * a lee .

~ ~~Z O .. . . .- - . -" , .
"MDROC INSTITUTE OF MRC TITUTE O ONTA RCH USAIDR
* WASHNGTON DC 20307 ""s WASHINGTON DC 20:107

-04 VINCENT, J W
"* SWEENSY, T P " 2• 202-570-3032

"'*HEATH, J R, III

I, U-1 01,- ... =g--um• U) IMMUNDLOGY i(U) MINO•OAA! 6 5T 519 ;(u)

08%1ICTIVgt(U) CONTAMINATION OF AN OSSIOUI WOUND OF THE MAX:L6OPACIAL COMPLEX WOULD RESULT
IN MITROGINIC ST:NULAT:ON OF THI H0ITIS IMMUNE SYSTEM, ONO OF THE RESULTANT BIOLOGICALLY
AC¢TIVE IU@ITANg PRIODUE WOULD II OAF WHOSE ACTION RESULTS IN ENHANCED) OSTIOCLASIC|
ACTIVITY ANM INCRASED OSSIOUS ABSORPTION. THE UNDERSTANDING OF THE MODE! OF ACTIVITY AND
SITE OF ACTION OF OAF WIL GbREATLY ENHANE THE ABILITY TO CONTROL I0NE LOSS ASSOCIATED WITHSUCH WOUNDS,

APPROACHt (U) WNT&LONAIAN OPBODIES ARE RECOGNDZOE THE THEIRIMXOUICIAT SPLECIICITY RN THE
ABILITY TO R110ON12l A SINGLE ANTiIGEN=C DETERMINANT THIS TECHNOLOGY WILL It UTILIZZED TODINVLOP A SSITTIM WHLH CAN F UTEDOT' ITOXTRACT PSY OAEF ROM CULTURE SUPERNATANTSL SUCH
MONOCLVAL ANTIBODIES ROUCD BE UDSE TO ADENTIOY THE PIRESULCT OF IA IN TISSUE SPECLMENS AND
IUNTIFTY TU IREASE. O U REACORIN OAF N ITH MONOCLDONAL ANTINODIES IT CAN OP EXPICTVT THAT
OAF AOPIVATY IOULD CA WLOCL EN VLVOE THIS PROJECT WAI STARTED U OMER LAOiSSO3T

PROGRESS: (U) MONI.
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. NIAPR RANi •P1 WOR Ui,

N UIII
I1 N./Ol[S p~lR/AM ELE|MENT FRROJIET NUMIF - VTAjkK ARtA NU• fiR/ WORK UNIT NMI~

.',t -:iF: _. 1_.J4. ._ :"'.

IU) PRODCTION AND UTILIATION OP MONOCLONAL. ANTIBODIES IN THE RAPID IDENTIFICATION Of

OM N RMXMSASSOCIATED WIT 1A1~.OLOFCIAL INPECTISON

DC INTIUERN OPCINSTITUTE OP No@ [WIN

• "'t WASHINGTON DC 20207 -" WASHINGTON DC 20207

"U***4&h - n"* VINCENT, tJ W
• ,- WIRENEY, T PI I'L"" 202"b7i-$OlS2
,'. .. • O .T .3t* •..pI - S 1TTERSTRO3, .A

_ _ MIL-ITAlIY

l 11 * - "'D 1 11(U) . lNIC Ol.

O1.JECTIVIt(U) MIICROBIAL. CONTAMINATION OP TRAUMATIC; INlkJURIES TO THE MAXILL.OPACIAL COMPL.EX
RESUL.TS IN DELAYED HEA.ING AND OTHERq IIQUELAi WHI1CH HINDERl RETURN OPI THI IPATIENT TO DUTY, AMETHOD INSTITUT WILL RAPISCY AND PCIFICALLY HINTIFY THE OMFNDCINSTI TICEOFIGADIEM WOULD0 SEI
MIIWTA SNLY RLTOVANT IN INI WOUND HEALING IN MAX]LLOFACIAL WAR WUNDS. SUCH A 0YSTEMD
COULDO lERVE AS1 A USASI.I MODEL. IN THE RAPID OSTICTION OP BIOL.OGICAL. WARFARE AGENTS.

APPIROACHil. (U) THE REMAKUI LE SIPECIFICItI¢TY AND AVAZILADILITY OF MONOCL.ONAL. ANYT]IODIES TO
SELECTEID MICRIOORGANISMS WILL. IE UTILI.ZED TO DEVELOP A RAPIID ASSAY SYSTEM ONCE THE ANTrISooZES
CAN• IE PRIODUCED AND ZIOLATED. THE SELEICTION OP AN ASSAY SYSTEM WILL SE DEPENDENT ON
LIMPLICICTY, SPECIFICIZTY, SENSITIVITY, AND FIELD AOAPITAliILITY, THIS PRO•JECT WAS STARTED UNDER

PROGRESS: (U) NONE.

,,...I -,-- . P 2

202- 76-360

IVI
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RESEARCH ANO TECHNOLOGY WORK UNIT SUMMARYaICC 3071

U N A, WORK UNIT

(U) A STD ON D:g LA: PGA PLUS D1IP`OSHONSITIOE-LYSOZYM9

LW&Ww .RLWa 0m=OP CaLCIICT'ON IN 011CL ET

41 A CpNT AC.I-~

SWEEEY, P M 20 HOLINGI. hI0iD

INSIOL-YORY COPECUDINDUTT F ITLRCM OUSTEOENI INRO EXIMNSTTTAL WOUNF CREATED IN

WIATIONGTOICS ND SIPAT SEU CNUCIO IN30 T""AHE MAXLOIADIOOFCA COMPLE

AGEN ISS ANIMA IMPORTANT.DI POM~blLYUZM

INDUCTIONU TETH EE PERFORMAD IN RATBITWS AODERTSSERUMIEF ANBIDEGARANDASOFT TISSUEA~I
CPHOSHAASE (FPLACTID N ALKDAINED WEREYI ASAYED, HINTORCOMBINTRYN WASH PERFORMEDOIN LSIIC9

MEEDDED AN UNOALCIIED ONES PBOTEIN. TND HARPRPLICATON ASSASUC AER DONERIANL ATOMICFO
FIATIOPON DPEVCTROANHASOMPLY ANS USED T9OU ERINDUCACTIONMI TOE PHLOSPATE UOLARRATIO INCOSTLE
WHONE.ON ISOELOSTR FOCURING WRUA, PALSOOGY FOR ABOELAMTION.BECAUSE THISPROXIAECT WAS STARCETEDF

APROGRES: (U) NOTER.NITO fTEIPATMTRA$ ISECMAIIIYADDN

UNDE ?,,141037
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- I ;46Rs-eKm.ueT
U UNI. V7"

T, TASK AREAA¶~ MP015 WORK UNIT NWAC

OF TME,~ aIBMAVr3TR 01210 BON I OOMOLO@ WTH

PGI!A BIN

4 oo OR ~ zr oP -ownISTTTEO 0. A SA

6=mo WASHINGTON DC 20307 "oo"WASHINGTON OC 20307

"pr'a' -0 lu HOLLINGER, 4i 0 O".4 SWEENSY, T P MO 20 'M~ 202-170-3764

(U) C-1 IC :i(U) LAS ANIMAL$ ;U) ORGAN CULTURE ;(u)

OBIJICTIVE:(U) THE TICHNICAL O1%JECTIVE WAZ TO DETERMINE IF A NONSTEROIDAL, ANTI-INPLAMMATORY
AGENT, INMINTHACIN, COULD INH4IBIT PROSTAGLANDIN BYRTHISIS IN BONI ORGAN CULTURE. COMBAT
INJRIES CAN PROD=C MECHANICAL STRKESS TO PERIOSTIUM AND INDOOTEUM, CAUSING THE SYNTHESIS
AND RELEASE OP PROSTAGLANDINS OF TmC I SEARIS. THE CONSEOUENCES AARE BONI LOSS ANO M~ONK
MORBIDITY. SURGICAL REPAIR AND HEALING OF OSSEOUS WOUNDS WOULD MAVS A MORE PREDICTABLE AND
RELIAILE INCIDINCI OP REPAIR IP THE INOOOENOLJ5 PROSTAOLANOINS OP THE 9 SERIES COULD SE
SNHISITRD EPPECTIVILY.

APPROAO42 (U) A TOTAL OP 392 NEONATAL MICE CALVARIA WERE.OIVIOEO INTO POUR TREATMENT
GROUPS. (1) CONTROLi NO EX04ENOUS AGENTS; (2) INIOOMETHACINi 200 NO/ML OF MEDIUM; (3) PGE2:
100 NG/ML OP MEDIUMI AND (4) COMIINATION: 200 NG/ML OP INOOMETHACIN PLUS 100 NG/ML OF P012.
CALVARIA WIPE HARVESTED AT 24, 41, AND 71 HOURS ANOI0 VALUATEIO H ISTOMORPHOMETRI CALL Y BY MIA's
FOR P0l2. COMP, CAMP, MOD BY ATOMIC ASSORPTION FOR CALCIUM AND PHOSPHATE. THIS PROCEDURE WAS
REPEATED ONCE EACH MONTH MOD VARAIALES (2)-(4) WERE ALTERED, THIS PROAJCT WAS STARTED UNDER
OA011037.

PROGRESS: (U) NONE.

00 -X7. 1498M
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U I V. O UNI

(U) A STUDY TO EVALUATI COPOLYMIR OP PLAIPGA & O1SPHOSPHOINSITIO1-LYSOZYME P01 SRIOG M, a
suW1~iLV 2 vEPA0 joN DIsCONTINUITY OIFICT IN ai

O9O1 SIOO41MISTRY Dill . PHY~I OLOGy ...... ______ _____________

ICNT OA I I l. IN-tMUSE

441.011 "
, ,. 1 114 0.5 S

-~- • • " ' OI? I 1O .,.--. ,DE. ,.TA'L? "IC US0 --
MOROC INSTITUTE OF DNTAARC INSTITUTS UPF 0IN IN USA101 "

I C SWAPHIGMTON DC ADIOT D LL41 DICTINDTOE DC 23OP7

MAEIA WOUD M I HILN I NSR U IN
H MA•NIY, T M IugIN*" 0N-NSIN-CIE4,o•s 202"S78-3424

MILITRILY IONIPI T;q APRXMTL 0PREN PALCNA NJII NOV H AIL

MA.(UN"AAIMAL" '.RAM IV;N(U)
AR HI (U) (TI PONO

MAXICTIUA AND M TA IcJ eNLATE WIPLAN TO ILTLE INIPA4 A Y SOLUSPATIOLN. S001GfAO"iOL
ADPOLINMR A PO A ANL PNA, S IN OMBINATION SOTN A TIPISPHOITA IDION-LYSOXYIT IOMPLEX, COULD
PINUCE USNG FORMATION IN A DENPIUTAIN TISCOGTNU:TY OEMANDIBLETHAT NMALETE OF A PIO, SUCH ,
MATERIAL WOULD IS P0FR YINCULC FIXATION AND AN AMPLTMT EDR ADATOMU C ASUOTI0N WHEN P2AT Of
THE HANOTETR MILSSING- SDVILOPMNTO OF BONI STIAULATINC O SUH07ANE MOR MATISULAR RSPAIR U
WILISTARLY EIDNDIEIRNT; APPOOXIMATILY 10 PIRINT OF ALL COMSAT tN7RIIS INVOLVS THE MAX.LLO

APPROACES (U) INITIO L PREPAATION Of THE MOST BONK EI, INVOLVE SKLICTIVI EXTRACTION OFMXILLARY AND MANDIBULAR TIITH, IMPLANT BLOCKS WIL-L St PR9PAR10 BY SOLUSI|IZING 50-Io POLY
L(-) L.AC'rxIO -GL-IYCOLI.IS IN MrTHY•rNS CHLORDg, IAIpRSCIP]•TAyNG IN ANHYDROUS MITHANOL, AND
ADDING A =N IP•X CONSISTING air 0-L, MA COMPATIBILITY AND INDUCTION TIlT WILL lit
PIRFOPJMID USING PREPAREID 204 01PSCTI IN THS NO0 MANDILE.l AT SS•ICTIO TIME PIRICOS.
I1XP1RIMITAL S;T1WILL It.•l CL.INICALLY IVALUATSO AND RADIOGRAPHED; $KRUM MeD GONE ACID AND
ALKALINE PH0SP"ATASIS WILL I11 ASSAYED: HISTOCHIMISTRY. AND Hts'rD0ORP ISTRY WZILL. SS IRWORMID
ON PLASTIC [MBIDOSD UN0SCALC:11110 IP9CIMSNS; PROTt114 .NO HYORVXYPROLIN1 ASSAYS WILL all
ACCOPLIISHD; BIA'S FOR CYCLIC NUCL.I0TIO1l WILL It ATTEMPTED; AND1 ATOMIC ABSORPTION r
SICsT'ROPHOTONi[TRY WILL.I IS USS0 TO DVIE141141ltl CALCI:UM TrO PHOS@OKITI MOLIARl MATZOS, THIS PllU.JSCI'
WAS STARTED UNDER 0408S037.

PROGRA|SS (U) NONE,
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HEALIN. J.

POSSSSE MANY m I IERN CHRATEISIC THTAERAMRTCLY EAL IN AU WOUND DESN

OIS SlING EVALUATEDIN VIVOT. EFFORTSL ARETIRICTED TOWARD DEVELOING THRE MADERL AS AOTO
CONI.TROLLE RELEASEING VEHICLE FORND FRIBOMK THIS PTROJECT WASSTARTED OUNDERTL ELOGSEI.A
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U, I* A WORK uNly

~ MOOC NSTTUT OPL ~ ORO INtITCTE PWONTA UNIT USAZOR

~~~~~~~~.100 WA1NG0 15237 ~IA SHNTN 00

%vF81OOGICA An4.,. VIR ....O 0ta0 uSPICe-..S

MUMERTOM AD
A WEEEY TIBO~ Pf NDl 2MA0L YM wo 202-0 71-274 Ma

F OONT 3A 'c 01 S f
I' Jau to.CA two$g ~i'W
Sam 0101S" 4~ 0-

"ANTIwBIOSINSGTON OCONAIAE 2 I0SUE POLWNSTAMATICINGUY RENEEE IN R0E3THA

PRMSWOENEOR ETROE BLO VESES 2T ISTH0O3-TIE 7PTHS-OR3T7 DVEO

(OSE VIA ANIAL A:ROS) SRRAY ORI PIGSRYP ;(ISENSER.

APPROCHV: (U) COANPICILNM AHYRAT CAANDGTITAICI BYULPATEIAFECBTIONGRTSU TNORRTHE PEEC
OF DEVITUALIZE ITO ICSSUEANEFREIG O011 ZCOMATIBE BY IODEGRARABLENTS. EVA CUATONYMER. ¶4

MICROSPHERES TAREBIT EGIERDT SLOWLY RELEASETE ANTIBIOTIC$ INOCNAIAE OVER9 AISSNOWN AEIO
ATHERAWHEUHTIME01 THEY WIL COTMPELYSOEROO WITHINAY).THHE WOUNDIMRI SITE. TPIASI INOAESTNGLE

APROGRESS (U) NONE. NAWOAI N 1ITMCNSLFT R ENGICROA~

INDIIDULLYINT MICOSPERI OF610CMPAIBL, BODEGADALE LA:GA CPOLMIX 'H
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U U A. WOOK UNIT
Ia. Na./caml; PQtMiMTL, PfQ!' en A •AIrl| WUNK UNIT NU•MBii

•~~~~~ 6j* I |1A3N1102eS 10l )A n

(U A TUY ON THE IMNIIJDGINICITY OF THE COPOLYMER PLA:PGA USING

B03OIIOCHEMISTRY O1948-4. PTS IOLnGy

C+bff 5Aj . 'c' I€ IN--.OUSE

* 0.0

• •I l ., [vm 1114 0.3 $20-
* ,--OT 0.

" MORO INSTITUTE OF DNTAL R-SC4 USAIOR - MOROC INSTITUTE OF DENTAL RSCH UjAIDR

• WASHINGTON OC 20307 *" w'WASHINGTON DC 20301

ewk, HOLLINGER, J 0 DA
- SWEENEY, T P MD 20 "' 202-876-3764

,••,e~ 202-678-34#4 Sq , ,
F.I. I C. A. i

'" "•'' "" MIXLITARy -"

(U) LAB ANIMALS ;(U) RABBITS O(U) RAM IV;(U) KREBS CYCLE

OBJECTIVE: (U) STUDIES HAVE DEMONSTRATED THAT BOTH HOMOPOLYMIRS AND COPOLYMIRS Of CERTAIN
KREBS CYCLE DERIVATIVES CAN It EFFECTIVELY EMPLOYED AS WOUNO RIEPAIR MATEI[ALS. THESE
MATERIALS HAVE BEEN SHOWN TO 8E TISSUE TOLERANT, BASED UPON CELLULAR EVALUATION. A RECENT
ADVANCE IN THE FIELD OF INMUNOLOGY HAS MADE IT POSSIBLE TO DETERMINE IP THE KRNES CYCLC
BIOPOLYIMERS ARE AS INNOCUOUS HUMORALLY AS THEY HAVE SIEN SHOWN TO BE CELLULAALY.

APPROACH: (U) ANTISERIMN REACTIVE WITH THE COPOLYMER PLA:PGA WILL IS PREPARED. THE COPOLYMER
WILL ALSO BE PREPARED IN IMG/ML AND 2MG/ML CONCENTRATIONS AND E9MULSIPIED IN AN EQUAL VOLUME
OP COMPLETE FREUND'S ADJUVANT. PLAIN COPOLYMER AND COPOLYMER PLUS AOJUVANT WILL SERVE AS THE
IWISJNOGINS FOR IMMUNIZATION OF 2 EQUAL GROUPS OP RABBITS (B ANIMALS/GROUP). THE 00T-ELISA
METHDO WILL BE USED TO DETICT THE PRESENCE Of REACTIVE QUANTITIES (GREATER THAN NANOGRAM
LEVELS) OF ANTIBODY IN THE RABBIT SERA RECOVERED AT WEEKLY INTERVALS FOR I WEEKS.

PROGRESS: (U) NONE.

0 0 14- - M
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I C•AN•HANDZI.JLOFACZAL CONPL|X:(UI POLYPEI•TAPEPT•OE :(U) NI[• BONI[ PORMATZ0N

MATI[RZ•S TO •P•RT • TO PRATE OSSEOUS • BI[PAZR 0F THE •S0-N•ZBU•OFAC•A*
•EX. THE U•E 0P • P•Sl[O Z•ESTZ•TZ• ZS Y0 Ol[Y|•|NE IF A SYNTHIET][CAI.I.Y
OI[R[VED •LYP•ErTZDE • |•i[ NE• |•E PORN•T|ON •N l[•A• •S ZN THE
O|•S|S OF •E TZOXAS OF •TS,

•: (U) THE •EA 0VERLY• • •I[RZO NEDZAL ASPECTS OF THE RI• T|DXAS OF 70 A•LT
V•TI[R Rti[D RATS USLL RE PREPARED FOR |•ERTZ• OF A •LYPE•EPTZOE 1•. THI[ L|PT
DIAJiq"IYSE.au. ARI[A MZLL SERVE AS A CONTROl.. AT 3, ?, t4, 2S, 3E, ANO 43 DAY |N'IrI[RVAI,.S TI[N
•|NA• V• |E I[•H•ZT|ZED • •NI[ •|T-|• • •b S|TES •ll.t, |i[ RI[COVI[RED AND
TIS•ES •|•L BI[ PR•E|SE0 F• PLASTZG I[•|•|•, HZST•I[M|STRY, • HISTO•RP•MI[TRY. THI[
NI[TEROTOPIC S•TES FOR •LYPE•API[PT|0E I[VA•ATZ• •|LL BE THI[ R|• GLUTI[A• •SCLI[ MASS,
AFTE• |•ERTZQN OF THE Z•b•, SPEG|MI[• •1• 0E RE•VERI[D AT 7, 31, AND 42 0AYE AND •IL•
Ale P•CI[SSe.O POE H|STO•ZC E)•AM|NATION.

PROOq•SS: (U) NONI[.
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23. (U) To develop now and simplifiled methods of preventing disease related dental
emergencies in the fileld. To assess now methods of (1) improving the biologic
management of militarily relevant oral conditionsa and (2) improving the cost-
effectiveness factors of preventive dental therapy in the military.

24. (U) Studies will be candu.-tea vhich will (1) develop and evaluate Improved
methods of dental care which will prevert dental ewergai-cies in the field; (2)
develop more rapid and effective means of ioerutifyiaig and treating soldiers with
at-risk-profiles for field dental emergencies.

25. (U) (8210-8310) Records of emergency and routiqe visits to two of three dental
clinics are being collected in order to determine factors in dental statupi that
contribute to emergency visits. Thes data gathering phase to 'i5% complete. All1
data collection will be completed by 15 November. Final analysis of the data will
begin as soon as the data base can be compiled. Study of a oimplffied method for
restoring andodontically treated teeth using compoalte resins has appeared to be
promising ap a field expedient, but was terminated duo to personnel losses.
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PROJECT: 3S16277A825

WORK UNIT TITLE: (U) preventive Dentistry Measures of Military
Significance

PRINCIPAL
INVESTIGATOR: LTC Lewis Lorton. DC

Evaluation of a New Restorative Procedure for Resin Restorations
Designed to prevent Dental Emergencies on the Battlefield

Problemt Marginal leakage, at the tooth/restoration interface, is a
weaneso shared by all restorations done with traditional restorative
sagerials and operative techniques. Marginal leakage of restorations
may cause or contribute to several undesirable consequences to in-
clude: recurrent caries, staining, postoperative pain, chronic hyper-
sensitivity, and pulpal pathosin. Any one, or combination of these
conditions, may lead to premature failure of the restoration and/or
the production of a dental emergency on the battlefield, necessitating
removal of the soldier from combat. The development of techniques to
decrease or eliminate marginal leakage around restorations is thus
highly desirable.

Approach: Extracted human teeth will be used in the study. Cavity
preparations with traditional and experimental cavosurface margin
designs will be prepared. The cavity preparations will be restored
with several coamercial dental rosins and the teeth dissolved with
nitric acid. The remaining resin restorations will be prepared for
scanning electron microscopic evaluation. The scanning electron
microscope will be used to evaluate the adaptation of the various
resins to the traditional and experimentel cavity designs. If the
adaptation is good, then leakage studies will be done followed by
clinical testing.

Results: It was determined from scanning electron microscopic evalue-
to-out'at all of the comercial dental resins adapted well to both the
traditional and cxperimental cavosurface margin designs. Tooth
harvest, literature review, and discussions are curretutly taking place
so thAt the leakage studies can be done an the next planned step.



PROJECT: 3S1627751825

WOR• UNIT TITLE: (U) Preventive Dentistry Measures of Military
Significance

PRINCIPAL
INVKSTIGATOR: COL Careon L. Mader, DC

Evaluation of a New bu.storative Procedure for Post and Core
Restorations Designed to be More Economical

and to Prevent Dental lsergsncies on the Battlefield

PROBLEM: Post and core restorations are involved in the restoration
of teeth that have been endodontically treated. The traditional tech-
niques used to fabricate post and core restorations are very time con-
suming and expensive as these techniques require substantial amounts
of time from the doctor, the dental assistant, the laboratory techni-
cian, and the patient. In addition, relatively large amounts of pre-
cious metals (usually gold) are required. Also, the exacting various
steps to be redone. In addition, trauma to anterior t4eth that have
been treated with traditional cast metal post and core restorations
frequently results. in a fracture of the root ind subsequent loss of
the tooth. These teeth must then be replaced requiring additional
time (by the dentist, dental assistant, dental laboratory, and
patient) and expense (precious metal framework for a fixed or remov-
able prosthesis). The development of new, simplified, more economical
techniques for post and core fabrication, that require less personnel
time and do not utilize precious metals, is highly desireable. Cow-
posits resins adapt well to etched tooth surfaces and have reasonable
compression strength. This material my be satisfactory for use in
new, simplified, more economical techniques for post and core fabri-
cation.

APPROACH: Extracted, single-rooted, human teeth will be used in the
"research. Routine ondodontic therapy will be performed in their
canals. The canals will then be etched with acid to remove the
smeared layer produced by instrumentation. Next, the canals will he
filled with a low viscosity resin. The teeth will be longitudinally
split in half and processed for scanning electron microscopic evalua-
tion. The scanning electron microscope will be used to evaluate how
well the resiu adapted to the dentinal tubules. If the resin adaption
is good, then additional studies will be done to evaluate leakage and
shear strength. If these studies are prom.es-ng, then clinical testing
of the technnique is planned.

RESULTS: It was determined from scanning electron microscopic evalua-
tion that the low viscosity resin reliably penetrated the dentinal
tubules and adapted well to them. Tooth harvest, literature review
and discussions are currently taking place so that the leakage and
shear strength studies can be done as the next planned stap.
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APPROACH: (U) IMW MATERIALS WILL BE EVALUATED ON THE BASIS OF THE FOLLOWING PARAMETERS-
COMPNOSITION, NIChOSTMJTURE, PHYSICAL AMD MECHANICAL PROPERTIES, CY'IOTOXICITY, AND CLINICAL
PERFOtMANCE. STORAME STADILITY OF MATERIALS POR FIELD USE WILl. It EVALUATED.

PROGRESS:i (U) THE INTERACTION *ETWE9N OPAGUE LIQUIDS ANDS CERAMIC METALS HAS SEEN
0EMOk"NTMTE. VITA LIQUID DEMONSTRATED 1141 LOWEST CONTACT ANGLES FOLLOWED NY NEY. CERAMIC,
WILL-CREAM, ANDS 010 BOND LIQUIDS. SURFACE rOuawgss PREPARATION WAS rouN* To HAVE
STATISTICALLY BIW4IFICANT EFFECTS ON CONTACT ANGLE MEASUREMENTS ON OPTION, BAKE-ON N/P, AND[
TRIUMPH METALS. SITE VISIT TO THE SIXTH U.S. ARMY LOGISTICS COPHANO AND LETTERMAN ARMY
MEDICAL CENTER LOGISTICS DIVISION PROVIDED SUFPICIENT DATA ON WHICH TO BASE RECOMMENOATIONSFOR 1'44 DELETION OP GROUPS OP SUPPLIES FROM CONSIDERATION FPol STORAGE STAVILITY EVALUATION
INASMUCH AS THEY ARE NOT PROJECTED FOR FIELD USE.* ADDITIONAL WORK DONE UNDER AGENCY
ACCSSION NUMBER DA2OZ899 AND 0452506.
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PROJECT: 38162775A825

WORK UNIT TITLE: (U) Development and Evaluation of Dental Materials
and Materiel for Army Use

PRINCIPAL
INVESTIGATOR: LTC G. D. Woplasy, DC

"Surface Phenomenon of Opaque Porcelain on

Oxidized Metal

PROBLIMt The ease of manipulation of porcelain and metal systems is
oT-5armount importance in the modern military dental laboratory.
Knowledge of handling characteristics of porcelain opaque suspensions
on oxidizedmetal surfaces can improve the fabrication time of resto-
rations and benefit the military dental laboratory in training and
utilizing constantly rotating personnel.

APPROACH: The wetting msdiums for five dental opaque porcelains vere
evaluated by sesoile drop contact angle measurements technique on five
dental ceramic alloys. Eight replications on both smooth end sand-
blasted metal surfaces were evaluated in a fully randomized design.

L: Statistically significant interactions of opaque liquids on
Sceramic metals vere observed in this study, indicating that

broad generalizations of the vetting characteristics of ollaque liquids
on oxidized metals cannot be made. Ivan though a trend did develop
with Vita liquid demonstrating the lowest contact angles, followed by
Nay, Coramco, Will-Carem, and Biobond; the statistical significance of
this ranking varied with each of the five metals and two surfaces
evaluated. Surface roughness preparation was found to have statisti-
cally significant effects on contact angle measurements on Option,
Bake-oel N/P, and Triumph metals.
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PROJECT: 3SI62775A825

WORK UNIT TITLE: (U) Development end Evaluation of Dental Vatertils
and Materiel for Army Use

PRINCIPAL
INVESTIGATORt LVT G. D. Wuolsay, DC

Storage sabillty of Medical and Dental Materiel

PROBLEM: Dental and medical materiel currently used by the U.S. Army
Hom-daT Department is stored in 6 major depots (2-in CONUS, 2-in Asia,
and 2-in Europe). The monitoring of the serviceability of these
supplies is outlined in "Appendix M" of the "Quality Control Depot
Serviceability Standards%. The standards outlined in "Appendix M" are
those derived from manufacturers and are usually tests of no more than
606C for one week. Dental and Medical teams must be able to depend
upon supplies which will function after prolonged storage in areas of
varying temperature and humidity.

APPROACH: The initial phase of this work will be the collection of
background information on the Army medical supply storage system, how
materials and supplies are stored, types of Xateriel stored and the
storage environments within the major medical supply depots. The
basis of this investigation will be information within AR 40-61, site
visits to Tracy Army Depot, the Defense Procurement Support Command
(where some limited materials testing Is conducted on materials in the
Army supply system), and the U.S. Army Medical Materiel Agency
(source of world-wide deployment of medical and dental supplies). The
second phase of this study will be the laboratory testing of those
dental and medical supplies found in medical depots and determined
potentially sensitive to adverse environmental storage conditions. It
is laptratlve that the temperature and humidity within each major
storage facility be determined to properly design a laboratory study
of storage stability. Knowledge of perishable supplies currently
stored in the major depots (as ortlined in Appendix "*" of AR 40-61)
will yield a study design more reievant to the modern mubile Army. An
enviromental chamber model LR-.3B6-C-MP will be used to evaluate
environmental effects on dental and medical materiel.

RESULTS: The Identification of major military depots where major and
minor medical assemblages are stored has been accomplished through
sits visits to the Sixth U.S. Army Logistics Command and the Letterman
Army Medical Center Logistics Division., The evaluation of "Appendix
H" of "Quality Control Depot Serviceability Standards" and AR 40-61
have formed the reference basis for the initial work on this project.
Through the initial ptisse of this work, groups of materials have been
identified which are not stored and can be deleted from consideration
for this study.
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23. (U) To develop a multipurpose wound dressing which will provide aneuthem sicantisepsis and hemostasis so that, where appropriate, the result will be rapid return
of the wounded soldier to duty as well as reduction of the morbidity occasioned by
delayed definitive treatment and secondary complications.

24. (U) Contract developed drug release systems will be evaluated In animal models
developed specifically for that purpose. Various methods and materials for
maintaining contact over a variety of mazillofacial contours will be ovkcluste~d for
their utility of application and use In the combat situation.

25. (U) 8209-8309 Wounds Infected with A oph .!ococc -ue- aureus (> 105 organhmms/cmi2)
when covered with POROPLASTIC4 Impregnatewith gejntamlcln (6.70 - 8.02 w/w) were
f reed of inferctIon. The POROPLASTICR appears to provide an excellent vehicle for
sustained topical delivery of antibiotics and shows promise as an Improved wound
dressing. In future studies additional antibiotics will be Incorpotated and efforts
will be directed toward improving Its ability to cling to Lho wound surface.
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PROJECT: 3S162775AB25

WORK UNIT TITLE: (U) The Initial Treatment of Combat Wounds

PRINCIPAL
INVESTIGATOR: Jean A. Setteretrom, Ph.D.

In Vivo Evaluation A• POROPLASTICO Wound Dressings

Problem: Until recently, available artificial wound dressings were
made o cotton gauSe. These dressings are unable to prevent wound
surface dehydration and due to wound adherence, they are difficult to
remove without disrupting the healing process. Research has confirmed
that epithealialInation proceeds most tepidly in a moist environment.
Easily applied wound dressings are needed which will provide a moist
environment, are permeable to oxygen, resist bacterial permeation, are
bactericidal, and promote wound healing.

Approacht PORPLASTIC? a material made of cellulose triacetate, is
available for development of a new wound dressing. It is ultramicro-
porous and easily impregnated with drugs which release slowly into
aqueous Solutions. The material is supple, resilient, comformable to
wound topography, and transparent, which allows for continuous obser-
vation of wounds. Moisture vapor transmission, oxygen permeability,
biocompatibility, and toxicity tests must be performed to evaluaLe its
applicability as an optimal wound dressing. Its ability to release
drugs into tissue has been investigated. Gentamicin-impregnated
POROPLASTICO has been overlaid on wound infected with gentamicin-.
seusitive Staphylococcus aureus. Wash solutions obtained by repeated
scrubbing of the wound surface were subjected to bacterial plate
counts to ascertain the quantity of viable bacteria/c. The bacte-
rial counts obtained for treated and untreated wounds were compared.

Results: A comparison was made of the effectiveness of celullose
triacetate wound dressings which were either unloaded or loaded with
gentamicin (4.0-6.4 wta). All wound dressings had been applied to
animal wounds infeuted with 4.5 X 10 cfu of S. aureus. ?After three
days, all control wounds yielded an average o* 3".i3'7X0 S. aurcus,
while the 8entamicin-treated group yielded an average of 7.21 X 10
Thosa animals that had received a wound dressing of >6 wt% gentaumcin
(n-4) had sterile wounds. When wound dressings were placed on freshly
reinfected, established wounds, contiol animals displayed 3.76 X 10
S. ourous while the gentamicin-treated group (>6.2 wtX) yielded an
average of 8.6 X 10 S. utseus. Results to rate indicate the the
POROPLASTICO imprognatea 01t=3>6 wtZ gentamicin provides an effective
means of treatment for both acute and established infections of S.
surOus.
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PA K wtwo= u~mnuAW W- sW.- 161I&HI*UGo= (U) Dental X-ray; (Ui) Dental Cu~tting Instrument;

23. (Ui) To assist In the development of dental equipment capable of reliable
performance and esany maintenance under all field operational conditions. Included are
the development of concepts for field dental equipment which Is miniatur-ized, light-
weight, energy efficient and low cost.

24. (U) Conceptual and.-basic engineering resquirements for a field dental x-ray system
and a field dental cutting Instrument will be studied. Current technology will be
reviewed for Its ability to produce the needed design criteria and advanced technology!
requirements will be identified. Experimental devices will be constructed.

25. (U) A prototype dental x-ray camera has been designed and fabricated which Is Lhe
esze of a pack of cigarettes, weighs eight ounces, requires no electrical power, and
Is nearly indestructable. This unit uses radioactive Gadolinium as Its x-ray source
with a half-life of nearly one year. Equipment allowing standardization of radiographs
has been developed and a comparison between conventionally viewed and computer sub-
traction processes radiographs has been completed. Diagnostic accuracy Is greatly
enhanced using computer subtractiont techniques. Very small changes in bone opposition
following arrest of disease were successfully documented in the monkey, but histologic
correlation has not been completed. No results are yet available from the Implant
studies.
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PROJECT: 3S162775A825

WORK UNIT TITLE: (U) Development and Evaluation of Dental Material
for Field Use

PRINCIPAL
INVESTIGATOR: MAJ Robert H. Vandre, DC

Design and Evaluation of a Combat Field X-Ray Unit

Using a Radiographic Source

PROBLEM: The present dental X-ray unit Is a cumbersome, relatively
delicate instrument. It is nothing more than an office X-ray unit
that fits into a carrying case. It requires two men to transport it
and needs 100 volts AC to power it. This unit also requires a dark-
room and processing equipment which also tend to reduce the portabil-
ity of the system.

APPROACH: In concert with the Dental Radiology Department, University
of California at San Francisco, an extremely portable dental X-ray
unit is being developed which will use a radioactive source to
generate x-rays. The use of Polaroid* film with image-intensifying
screens is being explored to remove the need for a darkroom and
developer.

,,SULTSi A contract for the joint development and testing of the above
system was drawn with the Dental Radiology Department, University of
California at San Francisco. A prototype dental X-ray camera has been
designed and fabricated. It is the size of a pack of cigarettes,
weighs eight ounces, requires no electrical power, and Is nearly
indestructible. This unit uses radioactive Gadolinium as its x-ray
source with a half-life of nearly one year. Preliminary data shows
that x-ray exposure levels to the patient will be 200 times less than
those taken with conventional dental X-ray units. Radiographs of the
skull taken using this system show details with clarity at least as
good as conventional Panornx radiographs.
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PROJECT: 3S162775A825

WORK UNIT TITLE: (U) Development and Evaluation of Dental Material
for Field Use

PRINCIPAL
INVESTIGATOR: MAJ Michael P. Rethman, DC

Subtraction Radiography for the Diagnosis of

Bone Lesions in Dogs

PROBLEN: A computer program has been developed at HIH to allow pro-
cessing of sequential standardized radiographs by digital computer.
Structured noise (unchanged imagery) Is eliminated loy subtraction,
leaving only images of that wh'ch has changed. Such radiographs would
be extremely useful for monitoring osseous healing in experimental
snimals If correlation could be made with demonstrated histological
and established wound healing parameters. Equipment allowing stan-
dardization of radiographs In a live animal model was to be developed.
Following development of such equipment, the usefulness of computer
subtracted images for location of osseous wounds was to be determined.
If preliminary data was promising, documentation of osseous wound
healing was to be evaluated.

APPROACRt Radiographic cones were manufactured which keyed directly
Into cu tom splints which held the film In a re"produclble relation-
ship. Small intreosseous wounds were placed in the mandibles of anes-
thetized dogs and sequential healing radiographs were secured. One
monkey which had naturally progresaive periodontal disease was docu-
mented following nonsurgical treatment designed to arrest that
disease. Current implant studies were documented using the same
radiographic equipment.

RESULTS: The equipment allowing standardization of radiographs has
been developed ind a comparison between conven:ionally viewed and
computer subtraction processed radiographs has been completed.
Diagnostic accuracy Is greatly enhanced using computer subtraction
techniques. Very small changes in bone apposition following arrest of
disease were successfully documented in the monkey, but histologic
correlation has not been completed. No results are yet available from
the implant studies.
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23. (U) To determine the causes of dental eaergencles in a population of s~oldiers

receiving regular dental cat., and to determine 'at-risk-profiles" [or those soldierg in
critical occupation specialties so as to minimize pro;)Jems with dental casualites
during deployment.

24. (U) Studies will be conducted among s-Idler populations to pinpoint the ý.-auaer of
dental emergencies, their frequency anJ disgnosttc strategies which will permit the

prediction of the potenti*l of earh soldier for suich emergencies. The j 'al is to
select out the "at-risk" group for dental treatmenlt and thus minimize dental casualties
during deployment.

25. (U) (8210 - 8310i) Analysis of data fro& the cold veath-ir survey indicates Chat
while actinic exposure ir a risk factor in acute lip injury, relative humiidity is even
more significant. Tha modifying effects of complexi ion were also signific~aat; in cold
weather dark complexion is a risk fector, while it is a protective factor in hot

weather. Based on these findings, the use of emollient preparations Ls recommendelI to
protect the lips from dessication in a dry climate.
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WORK UNIT TITLE: (U) Epidemiological Invustigation of Dental
Emergenci es

PRITICIPAL
INVESTIGATOR: COL William M. Carpenter, DC

The Prevalence of Lip Injury During
U. S. Army Cold Weather Exercises

PROBLEM: It is commonly assumed that extended 3utdoor exposure to
extreme climates Is a contributory cause of lip pathology, since the
facial area is poorly protected from the environment. Soldiers on
military operations are exposed to adverse climates to a greater
degrae than are civilians liviAxT in similar environments. They are
often subjected to extreme physical exertion or long periods of mini-
mal activity while exposed to an extremely cold environment. In cold
weather for example, civilians spend, on the average, loes than 5 to
1OZ of the day outdoors, while soldiers in the field spend 30% or more
of the day outdoors. While acute lip problems are not medical emer-
gencies, they are a morel* problem for the troops. The prevalence and
nature of cold weather lip damago has never been studied in a system-
atkq manuer. It was the purpose of this study to observe active duty
soldiers engaged in cold-weather training and to document the preva-
ience of acute lip injury.
APPROACH: The studies were conducted at Fort Drum, Neo York. The

fMst study occurred in January, 1980 during the "Empire Glacier"
exercise. Participants were 763 personnel from Fort Bragg, North
Carolina. The second study was conducted in January, 1982 during the
"Snow Eagle" e.orcisa. The participants were 659 personnel from vort
Campbell, Kentucky. Each survey was conducted during the third week
of a four-week exercise. The subjects dire interviewed and examined
while they were waiting in mess ball lines. Each examination/inter-
view for the purposes of this st.Jy took approximately 10-15 seconds.
If lesions were found, a more thorough examination was performed.
Data ov the percentage of time devoted to outdoor duties were obtained
by interview and were categorized as (a) more than 50% of time out-
doors, (b) less than 50% outdoors, or (c) equal time outdoors and In-
doors. Age by decade end lip protectant use (Army issue; comnercial,
none) were elicited from the subjects. The prestince of acute lip
damage and type of comrlexion were elso recorded during the examina-
tion. All examination data were agreed upon by both the examiner and
the recorder.
RESULTS: Fifteen subjects (1.12) exhiblted severe acute lip damage;
7'3(32.32) ezhlbitud moderate changes, and 664 (46.7%) had normal
lips. Herpot-.c lbsions were found Ir 32 (2.421) of the 1331 noldlers
Included in the survey. The data on the fzequency of acute lp injury
during tro field exercises were analyzed by age, tise of lip protec-
tant, .omplexion, mount )f exposure, and weather. The association
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between acute lip damage and age was not statistically significant in
the sample. Eighty-five per cent of the study population was in the
17-29 age range. Dealing with a relatively mall age range and record-
lug age by decades, however, may have reduced the sensItivity of our
study wich regard to age as a risk factor. The hot-weather study
dealt with a similar population. The prevalence of chronic lip damage
was found to increase with age, but no information on age and fro-
quency of acute lip damage was prsnented. The small number of females
In our survey population (1.8Z) did not justify st'atifIcatlon of the
variables by sex. The association of acute lip injury with complexion
was significant. Higher rates of acute lip damage were found in
darker complected individuals. This finding was in conflict with the
hot-weather survey. In dealing with a similar complexion distribu-
tion, both acute and chronic lip damage were found to vary signifi-
cantly with complexion; with darker complexions having lower preva-
lence rates. A possible explanation for the conflicting results is
that during the cold-weather surveys, the amount of actinic exposure
was such lees than that during the hot-weather survey. The amount of
duty time spent outdoors was not significantly associated with the
prevalence of lip Injury. When the frequencies of acute lip damage In
the two cold-weather surveys were compared (232 in 1982 and 122 In
1980), the differences were found to be significant. The weather dur-
Ing the second survey was colder, had less sun exposure, and resulted
in an increased problem of lip damage. Tine relative humidity did not
vary substantially during the two surveys. The m'ndifyir.g effects of
complexion were significant; In cold weathar, darx complexion is a
risk factor, while it is a protectlva factor in hot weather. Age and
amount of time spent outdoors are not significant risk factors in
acute cold-weather lip injury.

4
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0#Jl[lCTIVE:(U) TO RECOONIZE, CHARACTERIZE AND DVEILOP EFFECTIVE THERAPEUTIC MEASURES FOR
THOSE LESIONS AND CONDITIONS WHICH EFFECT THE SOLDIER DUE TO MILITARY DUTY, THE RECOGNITION
OF ENVROMIINTAI. AND OTHER FACTORS WHICH PARTICIPATE IN THE ETIOLOGY OF LESIONS AND
CONDITIONS UNZEUI TO THE MILITARY OR ARE CASUALLY RELATED TO MILITARY DUTY WILL ENABLE THE
DEVI.POPI4[NT OP INT.fE CfTIVE OR THERAPEUTIC MEASURES.

APPROAHi (U) TO DETRCT THEROUG CLINICAL AND/OR MICROSCOPIC OBSERVATION ORAL LESIONS OR A
CONDITION UNIaUE TO THE MILITARY POPULATION. TO WIONTIF.'. OPRL LESIONS OR CONDVII'ONS WHICH,
THCOJ4 NOT UNIQUI TO THE SOLDIER, ARE ETIOLOGICALLY RELATID TO THE PERFORMANCE OF OUTY. ONCE
IMONTIFIED THE ,ATURAL HISTORY INC.UOING ETIOLOGY, THERAPY. AND PROGNOSIS WILL BE
ESTABLISHED UTILIZING APPROPRIATk METHODS SUCH AS SURVEYS, ANIMAL, AND HUMAN INVESTIGATIUNS.

PRORE[SS: (U) 8210-8310. WITH APIIPOXIMATELY HALF Of THk NECESSARY DATA GATHERED, THE
FOLI..OWING TRENDS ARK APPARENT: (1) CYTOTOXIC ACTIVITY OF FRESH RAS SERA EXCEEDS THAT OF
MATCHED CONTROL SERA; (2) CYTOTOXIC ACTIVITY OF RAS MONONUCLEAR LEUKOCYTES IS NOT
SIONIFICANTLY OREATER THAN MATCHED CONTROLS; (2) IN SOME CASES, HEAT-ACTIVATED RAS SERA SHOW
SIONIFICANTLY GREATIR CYTOTOXIC ACTIVITY WHEN COMBINED WITH RAS MONONIJCLEAR LEUKOCYTES
(DURING EARLY STAGE OF ACTIVE DICIASE, ONLY). 40TH COMPLMEN[T-MEOIATEO AND CELL-MEDXATED
ANTISODY-DEPENDENT CYTOTOXICITY ARC IiPLICATEO IN THIS SYSTrIM.
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PROJECT: 3S162775A825

WORK UNIT TITLE: (U) Natural History of Oral Lesions Encountered in

the Soldier

PRINCIPAL

INVESTIGATOR: LTC Paul R. Burnett, DC

Ln Vitro Cytolytic Effects of Serum and Mononuclear
Leukocytes From RAS Patients

PROBLEM: Recurrent aphthous utowatitis (RAS), a stress-related condi-
tion prevalent in military populations, signAficautly Impairs perform-
""uce of duty of duty (in its core severe forms) and reportedly retards
oral soft tissue wound healing. The objective of this research is to
elucidate patbophysiological mechanisms responsible for the desLruc-
tion of tissue end prolongation of healTin associated witrh RAS.

APPROACH: A radioisctope-release ansay utilizing trypulnized.
""5-1C beled, sllogeneic, nonkeratinizing oral epithelial cells has
been developed to qu*n'tify Imune cytotoxic activity In the serum and
mononuclear leukocytes of RAS patients.

RESULTS: With approximately half of the necessary date gathered, the
"1ollow-ng trrvde are apparent:

1. Cytotoxic activity of fresh RAS fare exk.eeds that of
matched control sera.

2. CytotoxIc avtivIty of RAS mononuclear leukocytes is
not significantly greater than matched controls.

3. Iu some cases, heat-inactivated RAS sara show signifi-
cantly greeter cytotoxic activity when combined with
RAS (auto)ogoum) mononuclear leukocytee than with con-
trol leukLocytes %during eurly stage of active dincese,
only).

Both ccspl*suented-utdiated and cell-mediated antibody-dependent cyto-
toxicity are ImpliLated in this ayst".
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23. (U) Current methodologies for managing combat maxillofacial wounds and prevmnting/
treating dental emergencies in the field will be oxtremely difficult to apply under the
condition anticipated in future war. New methods are required which will permit mare.
rspid definicive care, reduce morbidity and decrease logistic load. Thus the objectivc
of this work unit is to develop simple, rapid methods for soft tissue or bone gratinE
utilicable by the dental specialist in the field.

24. (U) The fate, metabolism, osteogenic potential and tissue compatibility of ceramic
and copolymer materials will be studied alone and in combination. The application af
these and other materials to avulsivo type wounds in both animals and human# will bt
pursued,

25. (U) Due tj loss of principal investigator And difficulties in the productioti of
biodegradable, unidirectional porousity Tricalcium Phosphate (TCP), no significant
progress has been made. A third generation TCP is in production and will be evaluated
i.n experimental animals as soon as It becomes available. Implants of 50:50 Polylactic-
Polyglycolic Acid (PLA./PCA) have been surgically inserted in five dogs. Two dogs hay(
been sacrificed. The remaining surgery will be completed by Dec 1983. The remaininj
animale will be sacrificed by Ott 1983. Ilisto).ogic preparation of the specimen, an(
6v~1.uation of results should be completed by June 1984.
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23. (U) To devvlop rapid and Improved methods of treating combat injuries of the headand neck in the field using biodegradable materials. Todvlppeeiat
biodegradable tissue fixation devices.Todvlp roe ea d

24. (U) liodegradable p6lylactc,c acid,. Polyglycolstc acid and various combinations ofthese polymere as well as other polymrsec being dreveloped vIll be applied in thedevelopwent Of surgical procedures for a variety of hard tissue, soft tissue andhallow organ injuries in animals and extended to man where appropriate.
25. (U) Implant blocks have been insertcod and evaluated in 8 dogs. By 7 monc1ha,LINplant-treated defects were completely heeled. Implants for an additinal 25 dogswere sYnthissized. Preparatory surgery has keen Performed on 3 animals. Biochemicaland histochejcal assay* demonstrated suitable host reponse to the implantt.



PROJECT: 3S]622775A825

WORK UNIT TITLE: (U) Biodegradable Materials for the Treatment of
Fractures and Soft Tissue Wounds in the Military Situation

PRINCIPAL
INVISTICATOR: LTC Jeffrey 0. Hollinger, DC

A Study to Evaluate Copolymer of PLA:PGA and Diphosphoinositide-

Lysozyme for Bridging a Surgically Prepared Bone Discontinuity

Defect in Dogs

PRIOLN: Materials such as bone grafts and implants, collagen gels,
ceramics, bone derivatives, and biopolymers are some of the many agents
which have been employed for initiating osseous repair or for replacing
bone* Failure rates ranging from 131 to greater than 301 have lead to a
renewed interest in the development of more predictable compounds. A
material wee formulated, therefore, that consisted of the biopolymers
PLA&PGA combined with a proteolipid (mucopeptide-N-acetylmuramolyhydro-
laseiphosphatidyl inositol 4,5-diphosphate).

APPROAC: Iwo series of experiments were perforded on a group of eight and
a group of 25 adult mongrel dogs (mixed sexts, weighing 45-55 lbs).
Selective, surgical extraction of teeth in ipsilateral arches was accomp-
lished, and this preceded preparation of the host bed for receiving the
implant. The implant wis made by dissolving 50:50 PLAsPGA into methylone
chloride and reprecipitatins with anhydrous methanol. The proteolipid was
added to this mixture which was placed into a Teflon mold. The sold was
inserted into a vacuum oven at 50C, 5 millitorr for 48 hours, followed by
ethylene oxide sterilization. Host sites in the dogs' mandibles were
prepared in the following mannar: 1. Following 8 weeks of post-extraction
healing, a 20im segment was ablated, producing a complete discontinuity.
This procedure was done on both sides of the mandibular arch. 2. A block
of the implant of identical geometry to the defect was fabricated and was
Inserted into one defect. Stabilization and fixation were accomplished
using ligature wire, a stainless steel plate, and stainless steel screws.
3. The contralateral defect was left untreated to serve as a control. All
dogs were evaluated clinically at periodic intervals and lateral mandibular
radiographs were taken.

RESULT8: The discontinuity defects in the mendibles of the group of 8 dogs
that hed been treated with the PLA:PGA-proteolipid implant developed an
osseous union after six months. Bilateral palpation and manipuJation of
the mandible following removal of the internal fixation revealed complete
stability. Radiographically, host-implant sites appeared within normal
limito. The group of 25 dogs displayed results parallel to the group of 8
animals. Presently, hietomorphometric and microdensitometric analyses of
bone ensysas are underway. In both groups, complete tissue tolerance to

.the implant was demonstrated. Initial indications suggest that the PLA:PGA
proteolipid may be useful for stimulating bony repair at intramembranous
wound sites.
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PURPOSE OF THE PRESENT STUDY IS TO DETERMINE OF ANY TUNORIOENIC EFFECTS ARE PRODUCED BY THE
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APPROACHI (U) THREE HUNuAO MS DIXTY ALIDNO RATS WILL Gi EQUAL.LY DIVIDED INTO A CONTROL
AND ERPERIENTAL GKIMOi EACH GROUP CONTAINING 140AL MBUERS ACCORDING TO SEX. EACH ANIMAL
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PROGREISS (U) NONE.
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23. (U) To determine if saliva can be ured as a diagnostic tool in evalu~ting the
exposure of combat troops to chemical agents. To determine if constituents in saliva

can be used to monitor the progress of therapy for chemical agent exposure. Develop P_

rapid, simplified field technique for diagnosis df chemical agent exposure in the
combat soldier.

24. (U) Changes in saliva produced by chemical1 agents and prophylactic ancidotes will
be avaluatel. The particular areas of atudy will be enzyme, nucleotide, and protein
components. Possible methodology developed will be evaluated in the field and at the
hospital level.

25. (U) (8210-8310) Previous work had suggested that variations in salivary amylase/
total protein ratios may serve as the basis for the diagnosis of chemical agent expo-
sure in the field. A new micro technique for the analysis of salivary cholinesterase
has been aeveloped. Salivary cholinesterase levels were determined for baseline and
axperimental. salivary collections following exposure to the chemical agents and one of
the prophylactic pretreatments. Work to date suggests that salivary cholinesterase may
be useful for the diagnosis of nerve gas poisoning because organophomphates may be
dtffereatiated from the prophylactic levels of carbamates. Future work will examine
enzyme levels of other agents and other carbamates as well as various combinations of
each.
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WOJK UNT TITLE, L Study of Saliva as a Diagnostic Tool for Presence of
Lethal Agents

PRINCIPAL
INVESTIGATOR: Robert A. Miller

Study of Saliva as a Diagnostic rool

for P7esence of Lethal Agents

PROBLEM: One of the major concerns of the U. S. Amy Medical Department is
the survival of combat soldiera who have ben exposed to chemical agents.
In orcar to provide proper medical therapy, rapid diagnosis of nerve agents
rust ba %ada. Presently, clinical signs are the basis of diagnosis of
chemical *gents in the field. The objective of this study was to determine
if a biolngical paramater could be identified ir waliva which could serve
as the basis of A non-invasive method for the diagnosis of nerve gas
poisoning iu the comoai soldier.

APPROACH: Biological parameters will be identified by monitoring changes
in salivary composition produced by the organophosphate DFP (diisopropyl-
fluorphosphate) and the prophylactic carbamates pyridostigning, physostig-
mina and Mobam. Rhesus monkeys will be exposed to the antlcholinesterasee
because of the bluchemical similarity of its saliva to that of man. The
particular paroatirs of study will be sal•vary flow rate, protein and the
ene"mes: cholinestirase, kallikrein, lyso'yue, and Anylase.

RNSULTS: Work to date indicates that variations In salivary ch-linesterase
toy serve as the basis for the diagnosis of chemical agent exposure. A
rtdic-uetric technique has been developed for the analysis of salivary
cholinsteraee. Salivary cholinestersase leveli ware determined fir base-
Uins and exeritental collections following exposure to DFP and physostip-
mine. The results indicate thac cholinescerase levels In saliva reflect
blood cholinesterase levels following expisure to the orgonophosphdte DFP.
On the other hand, salivury rhotinesteraee levels were increased rather
t.a InhibiLed Like the blood cholinesteraso levels following 'Uposure Xo
the rarbamate physostigmina. Both physostiguine and DFP dec):eased salivary
levels. They also increased the salivary levels of total protein, amylase,and lyectyma, but not significantly. The choliuergic drug phymostigoine
increased salivary flow rate. The o:ganophosphare (DFP) caused a decreaca
&m the rate of salivation which is in disagreement with previously ru;orted
sign* of organophosphate poisoning.

almlicatic.a for Medical Defet.se Aainst Cheamcal Agents.

One of the chnracter'.stc cllbieal sljnh of ne:ve gas poisoning is
increased salivation; however, this was not evident following exposure to
3/5 LD5 0 dose of DFP. In fact, a decrasae in flow rate was observed. This
direct disagreement with previously reported characteristic sagns of
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organophosphate intoxication indirectly questions other reported signs of
CW agent poisoning. Blood cholinesterase is the current clinical diag-
nostic procedure for organophosphate exposure. Findings to date suggest
that using salivary cholinesterase for diagnosis of CW agent exposure is
superior to the existng procedure because it can be used to differentiate
organophoephate &Senta from the prophylactic carbomate pretreatment. In
addition, a non-invasive techniq a can possibly be developed into a test
strip for the soldier in the fielt.
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