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POREWORD

IN CONDUCTING THE RESEARCH DESCRIBED IN THIS REPORT, THE
INVESTIGATORS ADHERED TO TRE "“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, NATIORAL RESEARCH COUNCIL.
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OIUIC"I'!VI'(U) IT !8 THE TECWNICAL OBUFCTIVE OF THIS WORK TO OCTERMING THE FEASIAILITY OF
APPLYING CONTROLLED RELEASE OF MULTIPLE VACCINE ANTIGENS OF A PREPROGRAMMED MANNER S0 THAT A
HIGH TITER ANTIBODY RESPONSE IS CLICITED IN THE HOST. SUCCESSFUL ORVELOPMENT OF THE
\’JN!:IRI:L VACCINE WA LD RESULY IN A ONL-DOSE, ONE-STEP IMMUNIZATION PROCEDURE FOR SERVICE

ERSONNEL .

APPROACH: (U) A BIOCOMPATISLE, RIOOEGRAOABLE POLYMER POLY (DL-LACTIOE-CO-QLYCOLIDE), WILL
BE USED TO COAT DISPERSED PARVICLES OF DP: VACCING. MICROSPHERES GREATER THAN 2350 M wWIlLL B8€
FORMULATED SINCE THEY ARE INVECTABLE THROUGN A CONVENTIONAL HYPQOERMIC NEEDLE. THE RATE OFf
ANTIGEN RELEASE WILL BE CONTROLLED BY PROPER GHOICL OF POLYMER AND SYSTEM DESIGN. THE [MMUNE
RESPONSE TO THE ENCAPSULATED ANTIGENS WILL BZ MONITORED ANO COMPARED TO CONVENTIONALLY
IMMUNIZED CONTROLS. A SUCCE3SFUL IMMUNT RESPONSE TO.THE DPT (OIPTHERIA, PERTUSSIS, TETANUS)
ANTIGENS WOULD ENCOURAGE INCORPORATION OF ADDITIONAL"VACCINE ANTIGENS. IT [§ ANTICIPATED
THAT THE QUANTITY OF ANTIGEN NEEDED TO STIMULATE THE DESIRED IMMUNE RESPONSE WiLL 8¢
CONSIOERAULY LOWER THAN THAT REQUIRED WHEN ADMINISTERED CONVENTIONALLY. IT 1S POSSIDLE THAT
THE POLYMER WILL HAVE AN ADJUVANT EFPECT THAT MAY ENMANCE THE IMMUNE RESPUNSE.
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0BVECTIVE: (U) THE OBJECTIVE 1S TO DEVELOP A TECHNIOQUE AND APPARATUS FOR LOOKING THROUGH
GINGIVAL TISSUES TO QUICKLY IOENTIPY ALL EMBEDOED FORZIGN BODIES ANO PRODUCE A USEFUL IMAGL
OF TEETH AND SONE. THIS TECHNIQUE WOULD Bf USED TO MINIMIZE EXPLORATORY TRAUMA TO THE
SOLOIEN. THE GOAL IS THE SLLECTIVE REPLACEMENT OF X-RAY USAGL AND THE NEED FOR LAYING OF
PERIOOONTAL FLAPS WHEN SEARCHING FOR FOREIGN OBJECTS IN THE GINGIVA.

APPROACH: (U) LASER TRANSILLUMINATION AND ULTRASOUNO TECHNIQUES WILL 8 EXPLORED. VARIOUS
FREQUENCIES OF LASER LIGHT WILL OF RVALUATED TO DETERNINE IF LASER LIGHT HAS THE ABILITY TO
PASS THROUGH GINGIVAL TISSUE WITH MINIMUM DISPERSION. ULTRASOUND TECHNIQUES WILL BE
IDENTIPIED CONCURRENTLY, ULTRASOUND OFFERS A SIMILAR ABILITY TO LOOK THROUGH TISSUEC USING
SOUND WAVES. ULTRA-HIOH-FREQUENCY CQUIPMENT WITH A RESOLUTION OF 0.1 MM WILL ALSC BE

ASSESSED. . .
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23. (U) Recent studies show that 10122 of combat wounds involved the maxillofacial
apparatus. Purthermore, 7% of ncncombst injuries requiring hospital care involve th
maxillofacial region. This results in the loss of approximately 1,000,000 man-hours per
year. ' ,

complexes, cyclic AMP, prostaglandins, and in vivo growth factors on the rate of healin
{n soft tissue and boue will be done. The mechanism of any beneficial slteratiom i

24, (U) Studies on the effacts of biochemical and physical factors to include chlclata
healing effected will be invescigated and pursusd to human usage.

25. (U) Exogenous PCE was found to increase the rate of bone resorption in mous
calvaria vhile indomsthscin inhibited spontaneous bone resorption in vitro. Fifty-fift
PLAPGA plue DPI-L was found to promote ossecus healing to s grester axtant than 50:5
PLAIPGA. Diphenylhydant.in-sodium in conjuction with 30:30 PLAIPGA did not produce
uathtieul.(. difference. A powerful inhibitor of osteolysis with a molacular weight o
6000 daltons -itgd been identified. Hybridomas sre ready for assay to datermine th
extent to which Osteoclast Activating PFactor (OAF) can be inhibited. Citric aci
spplication eignificsntly enhanced wound repsir, indicating this trestment offers sub-
stantial bunafit. Adhesion of tissue allowed nesarly complets repair of exposed root
surfaces to be accompished, unlike control surfaces vhere repair was unsstisfactory.
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PROJECT: 3M161102BS10
WORK UNIT TITLE: (U) Acceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey O. Hollinger, DC

A Study on the Behavior of Bone in Organ Culture with Special
Eaphasis on P632 and Indomethacin

PROBLEM: It has been demonstrated that PGE, administered to bone implants
results in an increase in osteoclasts and %ocrccle in total bone volumea.
Cyclic AMP (cAMP) has been descvibad in relation to prostaglandins (PG) and
bone resorption (Yu et al., 1979), Cyclic GMP (cGMP) has been mentioned as
a possible antagonist of cAMP (E.attar, 1978). It is fundamentally import-
ant to undsrstand the principles of bone resorptive procasses and agente
that control or buffar those activities so that osteolysis can be control-
led and bone morbidity can be decreased.

APPROACH: Calvaria were removed aseptically from CD-l,.5-7 day old neo-
natal uice and were placed into tissue culture wells contaiuing enriched
BGJ, medium. Calvaria were divided equally intc control and treatment
grospl of 4 calvaria per group. The trsatment groups had either a known or
putative PGE, inhibitor added to tha medium (i.e., indomethacin, phenyl-
butazone). K1l calvaris were incubsted at 37°C in 5% CO, and nir.lzgpeci-
mens were retrieved at 24, 48, and 72 hours and were aa%nycd by I-RIA
for PGE,, c—AMP, and c-GMP; and by atomic absorption epectroscopy for Ca++
concentration.

RESULTS: The per cent PGE, and Cs++ differences between treatment and
control groups wers used as acnch marks for comparisons. The indomethacin
(100tg/ml) displayed several levels of proetaglandin E, inhibition during
the 72 hour test period. Maximum lavels for 1ndon¢chacfi and niflumic acid
were 982 and 80X, respectively. Phenyllutasone levels must be reconfirmed,
as they were variable. Cyclic AMP levels of axperimental calvaria were
greater than control, The greatest increase (5 times control) occurred in
PGE, supplemental media. The cwallest in:rease () 1/2 times control) took
plazo in the niflumic acid supplemental media. Cyclic GMP levels, howaver,
varied in their relation to control and exparimental. The ratio of
c~AMP/c-GMP ranged from 6/1 (24 hours) to 67/1 (72 hours) for PGE. medium.
Other exparimentslly supplemented media exhibited temporsl varidtions of
c~AMP/c~GMP which were less drastic. Cyclic AMP increased in approximately
a parabolic fashion and c~GMP decressed in approximately linesr fashion in
the PGE, medium. Relationships betwveen c~AMP and c~-GMP displayed an
approximately non-sloping, linear velationship with all other experimental
usedia. Results may be summarized by stating that known and probable
inhibitors that were evalusted affacted PGE, synthesis in vitro; howevar,
certain inhibitors (i.e., indomeathacin) causdd almcst complete PGE., inhibi-
tion and may, therefore, prove to be useful in con:irolling ostedlysis in

vivo. Furthermore, in vitro the presence of PGEZ 1s associated positively

-4._




with c=AMP and inversely with ¢—GMP, Similar associations between cAMP,
cGMP, and PG inhibitors were not demonstrated.
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PROJECT: 3M161102BS10

WORK UNIT TITLE: (U) Acceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey O. Hollinger, DC

.

A Study on 50:50 PLA:PGA Plus Diphosphoinositide-lysozyme (DPI-L)
for the Promotion of Caleification in Osseous Healing

PROBLEM: To deteruine if a biodegradable, biccompatible copolymer of PLA
and PGA in combination with a diphosphoinositide inositol-lysozyme complex
could induce osteogenssis in experimental wounds crsated in endochondral
and intramembranous bones.

AFPPROACH: A material was formulated that consisted of a combination of a
proteclipid and bilodegradable, biccompatible copolywer. The protaeolipid
was prepared by combining a lysotyme and phosphatidyl inositol 4, 5 =
diphosphate in & 1:1 weight ratio. A raw poiywer of 50:50 poly (L(-)
lactide-co-glycolide) vas solubilized in methylens chloride, reprecipitated
wvith anhydrous sethanol, and blended with the proteolipid at a 1% w/w ratie
of proteolipid to copolymer. The combined material was formed into cylin-
drical implant plugs (1.95ma 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. lImplants were
also prapared that consistad of only a plain copolymer of 50:50 poly (L(-)
lactide~co-glycolide), and thece were managed in a fashion identical cn the
copolymer plus proteolipid. One hundred and eighty rats were randoaly
dividad into three groups and wound sites were prepared in the tibias using
a bone trephine (1.95mm 0.D.). One group(A) received copolymer - pioteo~
lipid implants; the second group(B) received plain copolymer; tha third
group(C) served ac controls. At 3, 7, 14, 21, 28, and 42 days animals Zrom
each group were sacrificed and implant sites wera retriaved, processed for
plastic embedding, stained by Goldner-trichrome, and 3.5 m sections wera
evaluated  histomorphometrically using an image analysis systen. In
addition to the tiswue histomorphometry, serum and bona alkaline and acid
phosphatases were assayed; protein and hydroxyproline deternminations were
performed; and atomic absorption spectrophotometric avaluations ware done
to quantify calcium snd phosphate molar ratios in host bone. Isoelectric
focusing was also applied for isoanzyms identification.

RESULTS ¢ The ccpolymer-proteolipid implant group demonstrated ovarall
incresses in the total volumetric density of bone formation, trabecular
dismeter, osteoid thicknese, snd number of omteoblasts that exceeded the
healing response in wounds of groups B and C. Similarly, the plain copoly~
mer group results exceedad those of the control group. Overall trends
between treatment groupe displayed sn ascending, predominsntly linear dif-
fereance over time; however, towards the latter stages a quadratic component
of that trend was evident. Based soley upon histomorphometric data,
therefore, it appears that tha copolymer—-proteclipid implant may be useful
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for stimulating the important early phase of bone repair. Biochemical
snsyme assays were an unpredictable indicator of osssous repair. In con-
trast, histochemicsl assaye were considerably more representative and
assentially the data on these analyses ran parallel to the histomorpho-
wetric variables. Atonic absorption spactrophotometry and isocelectric
focusing proved to bu of only marginal value in avaluating bone repair.
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PROJECT: 3M161102BS510
WORK UNIT TITLE: (U) Asceleration of Wound Healing

PRINCIPAL
INVESTIGATOR: LTC Jeffrey 0. Hollinger, DC

L4

Enhanced Healing of Soft Tissue Wounds Using Diphanylhydantoin Sodium
Incorporated into a Meshwork of Biodegrzdable Copolymer
(50:50 poly L-(-~) lactide=co-glycclide)

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

APPROACH: A fibrous mesh consisting of 30:50 poly L-(~) lactide-co-glyco-
lide incorporating diphenylhydanioin-sodium (DPH) was prepared. An un-
enbellished mesh (pure copolymer) wes aleo prepared. Excisional wounds
IXS5cm wers made to the panniculus carnosus in backs of rats. Treatment
consisted of either one or the other types of fibrous mesh dressing, IP =
DPH, or no treatment. Wound sites were aevaluated histologically, -histo-
morphometrically, by153t01 protein and hydroxyproline assays, by tansile
testing, end by RIA ("““1) f'or DPH.

RESULTS: The 1-28°day evaluation period analyses revealed little ot no
difference between treciments for the excislonal wounds. Subtle dif-
ferences wera occasicnally dieplayed by animals veceiving 1P-DPH. This
group displayed a greater amount of collagen and a higher density of fibro-
blaste than the octhar traatment groups. The primary treason for the lack of
8 positive healing responss may be axplained ae a consequence of the
"wicking” sction that was engendered by thes fibrous nature of the copolymer
mesh. This condition milicated against sn intimate ticsue=dressing inter—
face, obviating suicable DPH dissenination into the healing wound bed. A
sscond generation "“filw-type" dressiag has been preparsd; however, con-
tinuation of this project can no longur ba anticipated.

e,
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PROJECT: _ 3M161102B810

WORK UNIT TITLE: Acceleration of Wound Healing
PRINCIPAL
INVESTIGATOR: Jamas R. Heath III

L4

Identification of Laukocyte Populations Responsible
for Production of OAF and Their Role in Bons Resorption

PROBLEM: Studies have shown 10-12% of all combat wounds involve the
maxillofacial apparatus. Many of these reasult in contaminated ossecus
wounds. The lymphokins, Osteoclast Activating Factor (OAF), is one of the
mediators of the delayed bone healing seen in contaminated osseous wounds.
OA? is produced by whita blood cells in response to bacterial products and
stimulates local osteoclasts leading to bone resorption instead of bdone
growth. A better understanding of the mechanisms of action of OAF and of
its chemical nature could lead to an abrogution of the detrimental effacts
of OAF and thus an acceleration of wound healing.

APBROACH: 1. Production of OAF: OAF is produced in vitro by stimulating
human small lymphocytas with the mitogen phytohemagglutinin (PHA) in large
volume cell culture. The culture supernatants are filter asterilized then
passed through an ultrafiltration membrane with a 10,000 molecular weight
cut=off. The retentats is made | molar with NaCl and filter dialyzed with
phosphate buffered saline (PBS) on the same membrsne. The ultrafiltrate
and dialysate are combined and subjected to a second ultrafiltration on a
1,000 wmolecular 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.Bicassays: (a) The presance of ostsolytic activity in gelfiltration
fractions, culture supernatants, ultrafiltration retentates and filtrates
is measured by the standard bone resorption biegonny. Briefly, rats in the
18th day of gestation are injected 1{.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 0.23ml BGJ, in each well. Atfter an l8hr preculture, the culture
medium 1is removed anh replaced with 0.125m1 test solution and the other
pair receives control solution. The bonss are incubated for 120 hrs. at
37°C in 5% CO, and 100% huaidity. The bones and culture supsrnatants are
separated and” placed in individual scintillation vials. The bones are
decalcified with 5% CCl1.COOH and then the amount of 53‘ in both bones and
culture supernatants 1s determinad. The per cent Ca++ released from
experimental and control bones is computed. A test/control (T/C) ratio is
computed, T/C rvatios > indicate increased bones rscorption. Rowaver,
ratios <1 are ambiguous since they could indicate either decreased bone
resorption, incressed calcium uptake or coxicity of the test solution to
the bone cuiture. (b) To resolve the smbiguity eesn when ratios D! are
encountered, we have developed the following modification of the standard

-9.
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bicasssay. Ths bones ars not prelabeled with ,.Ca prior to dissaection.
Instesad, an equal amount of Ca is added to evefy well at the sane timea
the test and control golutiona™are added. The incubation time is shortened
to 6 hre. The parcent of calciua uptake is computed and & T/C per cent
uptake determined. Thus, this modification is essentially a reversal of
the standard bone resorption assay.

RESULTS: Wa have reported identifying a substance in the PHA stimulated
husan 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 nanogran
quantities caa block The activity of the known osteolytic agents prosta-
glandin (PGE,) and OAF. Using the new modification of the bone assay, we
have found é‘lt this substance causes a significant (p<.0001) increase in
caleiun uptake. This accounts for the antiosteolytic activity of the sub-
stance and suggests that it may be & etimulator of osteogenasis.

-10-




PROJECT: IM1611028810
WORK UNIT TITLE: (U) Acceleration of Wound Healing

PRINCYPAL
IRVESTIGATOR: COL Stephen G. Woodyard
‘ kY
Citric Acid Enhancement of Orsl Soft Tissue Healing
PROBLEM: Citric acid application ;of'uncbht;i;natod root surfaces

apparently enhances soft tissue healing. "Soft tissue pedicle flaps do not
heal satisfactorily when placed against contsminated tooth root surfaces as
evidencad by a feilure of such tissues to reattach, This investigation was
designed to detearmine 1f citric acid applicetions might enhance soft
tissue hesling (adhesions) to contsminated root surfaces as might occur
following oral wounding.

APPROACH: Single surface root recession defects were created in six
monkays followad by six weaks of exposure to oral fluids. Surgical repair
utiliging soft tissue flaps placed against citric acid treasted and un=
treated root surfaces followed. Histologic evidence of repair was evalu-
ated.

RESULTS! Citric scid aspplication significantly enhanced wound repair,

indicating this treatment offers substantisl benafit, Adhesion of tissue

allowed nearly complate repair of exposed root surfaces to be sccomplished,
unlike control surfaces where repair was unsatisfactory.
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PROJECT: 3M161102B810

WORK UNIT TITLE: (U) Problems Involved in Military Oral Health Care
Delivery Relatad to Therapeutic Agents and
Materiale

PRINCIPAL
INVESTIGATOR! JEAN A. SETTERSTROM, Ph.D.

Devalopuent of Encapsulated Antibiotics for Topical
AMduainistration to Wounds

Problem: Combat wounds are characterized by a high incidence of in-
Tection primarily because of the inevitable presence of devitalized
tissus and foreign body contsuinante from missile fragments that carcy
dirt and debris into the wound. During evacuation, the wound may be
exposad to further contemination and delay before initsal treatment,
Wound healing in the combat casualty, therefore, must overcome advar=
sities not seen in the highway victim or civilian counterpart. Among
soldiers, infections have remained a major cause of morbidity that
resultes in lengthened hospitalizstion and coumbat ineffectivenass.

Approach: Improved methods to deliver antibiotics to contaminated
tsllul !ollovdng traumatic injury sre needed in order that custained
and effective tissue levale of antibiotics can be maintained at the
wound site despite the inadequate perfusion of blood resulting from
shock or the destruction of blood vessals to devitalized areas, The
improved method should bs easily applied in a amingle dose to the wound
site as soon as possible after tnjury when infection is moat likely to
be suppressed. Such a novel antibiotic delivery system is baing de=
veloped in which ampicillin anhydrate and gentsmicin sulfate sre being
incorporated individually into microspheres of biocompatible, hiode~
gradable, copolymer that are formulated to slowly ralease the drug
over a sustained pariod (14 days). These microspheres, which will
completely biodegrade ance all drug ie released, exist as a free-
flowing powder that can be easily dusted onto wounds under field con-
ditions.,

Resulte: Experiments were performed to evaluate the efficacy of
ptototype umicrocspsules in artificially induced infections. Wounds
2.5=3.0ca long and lcm deep were made in the thigh wmuscle of albino
rats. The muscles were traumatized by uniforaly pinching with tissue
forceps, and inoculated with known quantities of Stnfhxlococcuo aureus

and Streptococcus pyogenes. Sterile dirt was placed in sach wound to
In 1nl

serve as nfection potentiating factor. The wounds were :hen
treated within one hour by eprinkling sterile, preweighed amounts of
nicroencapsulated antibiotic directly in the wound. Control groups
consistad of animale with wounds receiving no therapy, unloaded
microcapsules, or topically applied, free smpicillin anhydrate. All
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wounds wers sutured closed with 3=0 black silk.

The smpicillin anhydrate microcapsules effectively reduced bacte-
risl counts in the contaminated wounds. 8. enes was present in
90% of the untreated wounds at 14 days, but was ciiminatcd from micro=
capsule treated wounds within 48 hours. Although S. aureus remained
in all microcapsule treated voundl at 7 days, compared with untreated
controls, the bactarial count’ decreased (>2 log ;o/gram of tissue)
between day 2 and 7, This reducction was not observed in untreated
controls. Wounds treated with unlosded DL-PGL microcapsules, or
topically appl;cd froe asmpicillin anhydrate remained infected at 14
days with 210" organisms per gram of tissue. Whereas, 60% of the
wounds traated with microencapsulated ampicillin anhydrate were
sterile.

fuccessful controlled release of hicactive ampicillin anhydrate
vas achieved in vitro and in vivo., Tha system developud provides a
successful wmodel that mcouuu efforts to encapsulate additional
antibiotics. Often, it may be desirable for broad spactrum control to
combine two or more antibiotics in treating wounds. It is anticipated
that mixtures of Jifferent antibiotic~-containing microcapsules may be
blended and packagad together to increasa the versatility of the
product,
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23. (U) To investigate the source and treatment of orofacisl infections encountered

in field conditions, foreign countries and diverse climates. To avaluate the special
agents, instruments and chemicals necessary under military conditions.

24, (U) Orofacial infections of significance in the diverse wilitary eanvironment
will be studied by microbiological, immunological, and electron microscopy methods.
Possiblea sources of oral infections will be evaluated and the eoffectivenuss of
comvercially available as well as in~house dasigns will ba studied for their ability
to control or prevent oral infections.

23. (U) Several in vivo evaluations of wound dressings containing povidone lodine
and bengalkonium chloride have been performed. To date, all experiments have sug~
gested that while these antiseptic agents can decreass somewhat the bacterial counts
in the vound, they do not reach an acceptable level at 72 hours. An in virro evalua-
tion of the effectivanues of nitrofurasone resulted in similar findings. AL presgent,
steps ars underwvay to evaluate clindamycin, ampicillin, and chlorhexidine diphos-
phanilate in the same vound dressing material. Studies have begun on the production
and use of monoclonal antibodies for the rapid identification of maxillofaclal in-
fections. Thu similarity of cellular protein patterns has been detarmined by poly-
acrylanide gel electrophoresis. Hybridoma cwulls producing antibody reactive with
Fusobacterium nucleatum have been cloned and antibody produced and purified from

mouse ascitas rluid.  Steps are underwsy to accomplish this for the five othar
anaerobic microorganisms selactad for study.
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PROJECT: 3M161102BS10
WORK UNIT TITLE: (U) Identification and Control of Oral Infections

PRINCIPAL
INVESTIGATOR: COL Jack W. Vincent, DC

L

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

Lactide and Povidone lodine

PROBLEM: In a battlefield environment, the feasibility of immediate
evacuation of a patient may not exist. Wounds which ars contaminated or
which run the risk of corntamination will require an effective means of
therapy for extended periods. Antimicrobial agents presently aust be
adeinistersad on a continuing basis which may not be advantageous in a
hostile environment. 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. .

APPROACH A wound draessing of a non-woven poly-L(-) lactide has been
daveloped. This materisl has been shown to be able to incorporata 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
deteraination involved releass into a resevoir of buffer. This study was
designed to evaluata these materials in vivo to determine 1if the release
kinetics were the same and, if so, were thess preparations effective in
treating an infected wound., The guines pigs ware selected as the animal
nodal dus to the anatomical eimilarity of the subcutaneous tissue of the
paravertebral area in relation to that of a humans. A controlled eize full
thickness wound created in this area would receive a known quantity of a
known pathogen. This area would then be covered with s wound dreseing
containing cthe antimicrobial agent to be tested. An identical wound
receiving the sase inoculum will be covered with the same wound dressing
without the antimicrobial agent and thue serve as a control. Pollowing
application, the wound dresssing vwill be secured in place with tissue
adhesive. Aftar 72 hours all wounds will be assayed for viable micro-
organisms from the initial inoculum. Tiseus biopsies can be removed,
homogenissd and resulting supernatant asssayed for cfu/mg tissue weight. An
elternate meane of assay will be to isolate the wound surface with a
oterile wash-basin and scrubing the surface with a mild detergent solution.
This solution can then be evaluated by eerially diluting and plating on
culture medium to datermine cfu/ml which can be converted to cfu/surface

area. Bactsrial counts of 10° cfu (or greater)/cm® 1s indicative of an
infected wound,

RESULTS: During this period, several in vivo experimentsn have been
accomplishad in order to evaluate these antimicrobial agenta. Initially
thirty guinea pigs (twenty experimental asnd ten control) wers wounded by
full thickness dissection 1in the paravertebral area inoculated with
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spproximately 109/111 of Stephylococcus sureus following which they ware
covered with the appropriate wound drassings: ten controls, ten containing
povidone iodine and ten containing bensalkonium chloride. Pollowing 72
hours 1incubation, tissue hiopsies were ramoved, honogsniud and assayed.
Counts from both experimental groups were low (0-10 u/ga) however,
counts wars also low in the control group animals (0-10" efu/gm). The
possibility of absorption of the jnoculum 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 tha afficency of the anti-
microbial agent involved. This sxperiment was repeated and at the time of
assay, the wound dressing material vas alsc avalvated for viable S. sureus.
Both the experimental and control dressing demonstrated high counts of S.
sureus indicating tha inability of zpovidone iodine to control this
organism. Pure povidone iodine (22mgem” wound) also proved ineffective in
the management of this wound model. At thie time by a standard tube
dilution method for 1its ability to inhibit the growth of S, aureus in
vitro. A concentration of 6.2 g/ml inhibited visable growth of S. surens
however, when thie wmaterial was plated, high counts were obtained even from
sanples containing 50 g/ml of nitrofurazone. These results suggest that
nitrofuragzone would not be effactive in this model system. Efforts are
presently being directed toward characterization of non-woven dressing
powders and microcapsules containing clindamyein, ampicillin, and chlor—
hexidine diphosphanilate.

-17-
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PROJECT: IM161102BS10
WORK UNIT TITLE: (U) Identification and Control of Oral Infections

PRINCIPAL
INVESTIGATOR: COL Jack W. Vincent, DC

L

Production and Utilization of Monoclonal Antibodies in the
Rapid Identification of Anmerobic Microorganisms Associated With
Marillofacial Infactions

PROBLEM: There 1is currently no rapid method for the identification of
microorganiyms present in a wound exudate. Conventionsl techniques require
approximately 2 to 3 days for this procedure. Such a delay in evaluating
contzminated maxillofacial wounds and in selecting appropriate antibiotic
therapy could reeult in severe sequelae. A wmethod of rapid detection would
appear to be ideal for the prevention of such a delay and may serve as a
model for the detection of biological agents which might be utilized {n a
biological warfare environment.

APPROACH: The technique of monoclonal antibodies will be used to develop a
system for the rapid identification of anaerobic wicroorganiams. A 2%
suspension of whole cells of bacteria will be used to immunize BALB/c BYJ
wice by an intraperitoneal injection (0.25ml) weekly for f€ive weeks. At
three days before the cell fusion a final injection will be given to each
mouse. After sanesthesia, the spleen will be removed aseptically and minced
to & sesingle cell suspension and residual red blood, cells lysed by the
addition of 0.17m nnnon’un chloride. Approxmately 10 alplcnocyteu will be
combined with either 10° P-3 mouse myeloms cells or 10 P-3 Ag 8.653 wmouse
uyeloma cells in the presence of 35T 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 hybride will be screened
by serological methods so as to identify clonas of cells which carry the
genatic information ensbling synthesis aund secretion of monoclonal antibody
and, aleso, the ability to survive in cells culture. Appropriate hybrid
clones will be isolated by limiting dilution and grown in sufficient volume
00 as to be preserved in crxpprotecttvo media. PFollowing 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/al of antibody.
When isolated this monoclonal antibody will be used to develop a system for
trapid (2-3 hours) dataction of wound contaminants. Such a system (most
probably the ELISA) must display extreme sensitivity and specificity which
should be provided by these techniques.

RESULTS: BALB/c BYJ mice have heen immunized with the following anserobic
aicroorganisms: Fusobacterium nucleatum, Bacteroides gingivalis, Bacte-

roides fragilis, Paptococtus magnue, Peptostreptococcus micros and Pepto-
streptococcus anasrobius. Both the cell lines P-3 and P-3 Ag B.653 have

-18-




bsen used for fusion procedures. To date several fusion attempts have been
dustroyed 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 msterial from splenocytes sensitized to F. nucleatum and P-3 mouse
ayeloms cells has been cloned and shown to be positive for anti - F.
nucleatum antibody by ELISA. Additional fusions have been performed using
other splenocytes and P-3 Ag 8.633 wmouse wyeloma cells. Preliminary re-
fsults suggest hybrid cells have resulted which are producing antibody re-
active with Peptococcus magnus and Becteroides fragilis. Work is presently
ongoing to accomplish these same procedures with the remaining anaerobdbic
microorganisas selected fcr study.
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PROJRCT: AM161102RB810
WORK UNIT TITLE: (U) 1Identification and Control of Oral Infections

PRINCIPAL
INVESTIGATOR! COL Jack W. Vincent, DC

Use of Monoclonal Antibodiio for the Isolation and ldentification
of Osteoclaat Activating Factor (UAF) and a Racently
Identified Inhibitor of Ostaolysis

PROBLEM: The etudy of OAF presently requires a prolonged procedure in
order to obtain the matarial from the culture supernatant of stimulated
human leukocyte. Once obtained in the form of 103, 5ml fractions, each
frection must be tested in a bone biosssay system in order to identify OAF
sctivity, A maximum of iS5 fractions/week can be tested. In addition,
there is prasently no ‘achnique 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 sre prasently usad to block greft vs host reasctions in bone
@arrov transplants. '

APPROACH: The technology of monoclonal antibodius can ba utilized due o

their specificity or ability to recognize and raact with a single antigenic
determinant when present {n a vast aixture of substances. Mice vhich have
been immunized with the antigen of intarest provide ssnsitized lymphoblasts
which, in the presence of polyethylene glycol, can be fused with an estab~
lished mouse myeloma cell line. Resulting hydbrid cell lines carry nuclear
saterial from both cells thus are coded for synthesis and aacretion of
aonospecific antibodies and the capabilicy of survival in cuntinuous
culture. Although OAF is a small wolecule (molecular weight 1500 daltons)
for an cffective immunogen, other smsll molucules <an be detected by anti-
body reactions. If it {s possible to deveiop monoclonal antibodies te OAP,
such antibodies could be used to extract OAF from crude culture superna-
tants by affinity chromatography. Such a capability could be accomplished
in days rather than the months now required co fractionate and %est culture
supernatants ascquired from phytohemagglutinin (PHA) stimulated human
leukocyte populations. These antibodies could glso be used to identify the
specific sctivs site of OAF in tissue specivene. Lustly, as anti-T-cell
monoclonal antibodies ve host responses with bone warrow transplants {n
immuno~deficient hoets, anti-OAF antibodies could he uend to control or
sliminate OAF activity in vivo. An additional substance whose biological
activity appears to be one of inducing oeteogenseis has slso baen ident-
ified in thase eame culture supernstants of stimulated humsn levkocytes.
The activity of this substsnce is such that it can apparently block OAF
activity and the activity of other known ostsolytic agents when evaluated
vith a wolecular weight of 6000 daltons requires the identicesl, lengthy
procedures for isolstion and identification as does OAF. Monoclonal snti-
bodies resactive with this substance would provide the same advantagas as

-20-~



those previously described for OAF.

RESULTS: A crude culture supernatant from s PHA stimulated humsn leukocyte
culture was tested to verify both UAF end the osteolytic inhibitor acti-
vity. The crude form was utilized in the hopes that these substances might
be present in a complex form which might prove to be more immunogenic. An
additional sauple of culture gqupernatant was mized with bovine serum
albumin (BSA) (1mg/ul) because of ths known tendeucy of OAF to ccmplex with
BSA and thus take advantage of s wore complax and more immunogenic sudb~
stance. On a weskly basis for five weeks two BAL3/c BYJ mice were infected
intraperitonealy with 0.25ul of this complex. Fusion of splanocytes
cbtained from thess uice was q!rtornnd thres days ;ollowins the final
immunization. Approximately 10  =splenocytes and 10 P=2 wmouse nyeloma
cells were axposed to 351 polysthylena glycol and then plated in a sclec~
tive medium which would fanhibit the growth of all but hybrid cells.
Following twenty-one days of inbucation, twenty-four hybrid clone were
detected and tranfered to larger volume, culture. When viability counting
identified tha prasenca of at lease 5X10 celis, the clones were transfered
to a cryoprotective nodéun and frozen for preservaton in liquid nitrogen at
a concentration of 5X10° cells per ul. Testing for spacificity was acconp

lished by an inhibicion assay coambined with the bone bioassay. Due to
technical prodlems, ounly samples of the osteolytic inhibitors were avail-~
able. This 6000 wolecular weight fraction would also contain some OAF as
this 13500 molacular weight substance is known to exist in compluxed furms
in the mol. wt. range of 1500 to 18,000 daltons. The inhiLition assay
involved incubation of the ostaolytic inhibitors with the culture super—
natant frow hybrid clonas prior to the bonea bioassay with the Jama ostao~
lytic dinhibitors incubated with uninoculated culture wedium served as
‘appropriate controls. Of the hybrids tested, nons appeared to inhibit the
activity of the osteolytic imhibitor but four hybrid clones appeared ‘to
erihance the osteogenic effect. It is speculated that this phencamanon aay
represent an insctivation of residuasl OAF in this fraction. These hybrid
cloncs are preserved acd available for testing against OAF at this time.
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(U’ WOUND REALING .U} OSTEOCUAST ACTIVATING FACTOR ,tU) —
. ; Iv:

OBJVECTIVE: (U) MAXILLOPACIAL WOUNDS ACCOUNT FOR 10-12 BPERCENT OFf ALL COMBAT WOUNDS. ManNY Or
THESE AESULT IN CONTAMINATRD 0SSEOUS WOUNDS., THE LYMPHOKINE OSTEOCLAST ACTIVATING FACTOR

(OAF) I3 ONE OF THE AGENTS THAT CAUSES THI ORLAYED BONE MEALING SCEN IN THIS YYPE QF WOUND.
A BUTTER UNDERSTANDING OF THE ACTION AND CHEMICAI. NATURE QF OAF COULD LEAD TO AN ABROGATION

ABPPROACH: (U) QAF 1S PRODUCED BY STIMULATING HUMAN LEUKOCYTES WITH THE MITROGEN
PHYTOHEMAGALUTININ (PHA)} IN LARGE VOLUME CELL CULTURE. THE CULTURE SUPERNATANTS, WHICH
CONTAIN OAF IN NANOGRAM QUANTITES, ARE FIRST SURJECTED TO AN ULTRAFILTRATION PROTOCOL WHICH

THIS 1S FOLLOWED 8Y GELFILTRATION ON A STANOARDIZED COLUMN. DAF IS OLTECTED IN CULTURE
SUPERNATANTS AND PURIFICATICM PRACTIONS 8Y A STANDARD BONE RESORPTION BSIDASSAY WHICH
INVOLVES THE RELEASE OF SUPEASCRIPT 4SCA FROM FETAL RAT LONG BONES IN VITRO. THIS PROJECT
WAS STARTED AS 0AOBES0I7.

PROGRESS: (U]} NONE.

CASEAMI 14 1ESetarIty S B € NI0 ) M BIBNH

OF ITS QKTRIMENTAL EFFECTS ON GONE HEALING ANO THUS LLAD TO AN ACCELERATION OF BONE HEALING.

CONCENTRATES ANO 1SOLAVES COMPOUNDS WITH MOLECULAR WEIGHTS BETWEEN 1,000 AND 10,000 NALTONS.
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OBJVECTIVE: (U) HYOROXYPROLING (MYP) 13 A UNIQUS COMPONENT OF CONNECTIVE TISSUL, I1TS PRESINCIE
IN TISSUL EXUDATES INDICATING SOME DEGREE OF COLLAGEN DESTRUCTION. EXUDATES ORIGINAYING IN
INPECTED WOUNDS MIGNT REASONABLY BB EXPRCTED TO OEMONSTRATE INCREASING LEVELS OF INPRICTION
AND COLLAGEN OEGRADATION, WWILE THE OPPOBITE WOULD OCCUR IN HEALING WOUNDS, USING
PERIODONATAL POCKETS AS A CONVENIENT MOOEL REPRCSUNTING CMRONIC INTRAORAL INFECTIONS,
EXUDATES ARE TO 88 COLLECTED, EVALUATED FOR HYP AND COMPARISONS MADE SETWEEN SUCHM LEVELS AND
CLINICALLY GRADED LEVELS OF INFLAMMATION. THE GOAL 1S TO OEVELOP AN OBURCTIVE, NONINVASIVE
MEANS FOR EVALUATING THE RPPRCTS OF THERAPY ANO OEGREE OF INFLAMMATION EXISTING IN ORAL
WOUNDS ANO INFECTIONS.

APPROACH: (V) FOLLOWING CLINICAL GRADING OF TISSUE INFLAMMATION, SAMPLES OF TISSUE EXUDATE
ARE COLLECTED. SAMPLES ARK MYDROLYZED AND PROCESSED TO ALLOW MEASUREMENT OF WYP CONTENT
USING MIOM-PERFORMANCE LIQUIO CHROMATOGRAPHMY. CONVENTIONAL MEANS OF TREATMENT WHICH REDUCE
OR ELIMINATE INFLAMMATION AND INFRCTION POLLOW, WITH SUBSRAQUENT TISSUE EXUDATES BEING
COLLECTED. WYP LEVELS SHOULD DECREASE IF TMIS 13 TO RE A USEPUL INDICATOR. THIS PROUECT WAS
STARTED UNDER DAOPE034.

PROGRESS: (U) NONE.
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OBJECTIVE: (U) THE ABILITY TO CONTROL OR PREVENT WOUND INPUCTIONS IN A FIELD ENVIRONMENT
PROVE ADVANTAGEOUS IN THE GARALY AETUAN OF THL SOLOIER TO EPPECTIVE OUTY. THE CONCRPT OF
CONTROLLED RELEASE OF ANTIMICROMIAL AGENTZ PROVIDES THI TECHNOLOGY OF SUPALYING AN EFFECTIVE
LEVEL OF AGENT TO A GIVEN SITE FOR A PROLONGID PEAIOD OF TIME WITHOUT ARQUIRING MULTIPLE
APPLICATIONS. THE CONCEPT OFf TOPICAL APPLICATION WOULD ALLOW AN EFFECTIVE OOSE TO BK
MAINTAINED LOCALLY WITHOUT OBTAINING HIGH LEVELS SYSTEMATICALLY WHICH MIGHT RESULT IN
TOXICITY OR OTHER ORTRYMENTAL KPFFECTS.

APPROACH: (U) IN VITRO EVALUATIONS OF A NON WOVEN FABRIC OF POLY-L(-) LACTIOE HAS BALN DONK
WITH RESULTS INOICATING CONTROLLED RELEASE OF ANTIMICROBIAL AGENTS. THIS STUDY PROVIDES A
METHOD WHEREBY THE EPPICACY OF THIS DRESSING MATERIAL CAN € EVALUATED IN A CONTROLLED
INFECTED WOUND MOOEL SYUTEM. A STANOARDIZED PULL-THICKNESS WOUND IS PREPAREID IN THE
PARAVERTESRAL AREA OF A GUINKA PIQ AND INFECTED WITH A KNOWN INOCULUM OF STAPHYLOCODCCUS
AUREUS AND THE WOUNO COVERED WITH THE WOUND DREKSSING CONTAINING THE ANTIMICROBIAL AQGENT.

- AFTER 72 MOURS, THE WOUNDO IS ASSAYED TO DETERMINE THE ABILITY OF THE DRESSING TO CONTROL OR,
PREFERABLY, ELIMINATE THE MICROORGANISMS. THIS PROJECT WAS STARTED UNOER DAOF8024.
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(U) MONOCLONAL ANTIBODIES FOR THE ISOLATION AND IDENTIFICATION OF OSTEOCLASTIC ACTIVATING
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OBJEICTIVE: (V) CONTAMINATION OF AN OSSEOUS WOUND OF THE MAXILLOFACIAL COMPLEX WOULD RESULT
IN MITROGENIC STIMULATION OF THE HOST'S IMMUNE SYSTEM. ONR OF THE RESULTANT BIOLOGICALLY
ACTIVE SUBSTANCES PRODUCED WOULD BT OAF WHOSE ACTION RESULTS IN ENMANCE() OSTEOCLASTIC
ACTIVITY AND INGCREASKD OSSZOUS RUSORPTION. THE UNDEREYANDING OF THE MOOH OF ACTIVITY AND

SITR OF ACTION OF OAF WILL OREATLY ENHANCE TME ABILITY TO CONTROL BONE LOSS ASSUCIATED WITH
SUCH WOUNDS .

APPROACH: (U) MONDCLONAL ANTIBODIES ARE RECOGNIZED POR THEIR EXQUISITE 3PECIFICITY IN TMR
ABILITY TO RECOONIZE A SINGLE ANTIGENIC OETERMINANT. THIS TRCHNOLOGY WILL 8€ UTILIZED YO
OCVELOP A SYSTEM WHICH CAN 81 USED TO EXTRACT PUAL OAF FROM CULTURE SUPERNATANTS. SUCH
MONOCLONAL ANTIBODIES COULD BE USED TO IDENTIPY THE PRESENCE OF OAF IN TISSUE SPECIMENS AND
TOENTIFY THE ACTIVE SITE. 8Y REACTING OAF WITH MONOCLONAL ANTIBOOIES IT CAN BE EXPECTED THAT
OAF ACTIVITY COULD B BLOCK IN VIVO. THIS PROJECT WAS STARTED UNOER OA0S6037.

PROGRESS: (U) NONE.
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(U) PRODUCTION ANO UTILIZATION OF MONOCLONAL ANTIBODIES IN THE RAPIO IDENTIFPICATION Of
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OBJECTIVE: (U) MICROBIAL CONTAMINATION OF TRAUMATIC INJURIES TO THE MAXILLOPACIAL COMPLEX
RESULTS IN DELAYRD MEALING AND OTHER SRQUELAR WMICH HINDER RETURN OF THE PATIENT TO DUTY, A
METHOD WHICH WILL RAPIOLY ANO SPRCIFICALLY IDENTIPY THE OFPENOING MICROORGANISMS WOULD B
MILITARILY RELEVANT IN ENMANCING WOUNO MEALING IN MAXILLOPACIAL WAR WOUNDS. SUCH A SYSTEM
COULD SERVE AS A USABLE MODEL IN THE RAPID ODETECTION OF BIOLOGICAL WARFARE AGENTS.

APBROACH:. (U) THRE REMARKABLE SPECIFICITY AND AVAILABILITY OF MONOCLONAL ANTIBOOIRS TO
SELUCTED MICROORGANISMS WILL @€ UTILIZED YO OEVELOP A RAPID ASBAY SYSTEM ONCE THE ANTIBOOIES
CAN 88 PRODUCED AND ISOLATED. THE SELECTION OF AN ASSAY SYSTEM WILL BE DEPENOEINT ON
SIMPLICITY, SPECIFICITY, SENSITIVITY, ANO PIELD ADAPTARILITY, THIS PROJECT WAS STARTED UNDER

DADF8024.

PROGRESS: (U) NONL.
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OIUCCT!VII(U) THE TIONXCAL QIUKCTIVI WAR TO DITIM!NI IF A IIODIMADAILI S10COMPATIOLE
COPOLYMER QF POLYACTIC ACID AND POLYGLYCOLIC ACID, IN COMBINATION WITH A D!PWIPM!NOS!TID!
INOSITOL-LYSOZYME COMPLEX, COULD INDUCE OSTROQENESIS IN EXPERIMENTAL WOUNDS CRUATED IN
ENOOCHONDRAL ANO INTRAMEMBRANOUS BONES. THE APPLICATIONS OF SUCH A MATERIAL WILL BE POR
FIXATION OEVICES AND AS IMPLANTS POR OSSEOUS INOUCTION IN THE MAXILLOMANCIBULOFACIAL COMPLEX
WHEN BONE 13 LOST OUE TO TRAUMA, PATHOLOGY, OR ABLATION. BECAUSE APPROXIMATELY 10 PERCENT OF
ALL COMBAT INJURIES ARE IN THE MALLIDMANDIBULOFACIAL RRGION, OEVELOPMENT OF A SONI INDUCING
AGENT 18 HIGHLY IMPORTANT,

APPROACH: (U) AFTER INSUATION OF THE IMPLANT MATERIALS, TISSUE COMPATIBILITY AND BONE
INDUCTION TESTS WERE PEAFOAMED IN RABBITS AND RAYS. SURUM AND HARD AND SOFT TISSUE
PHOSPHATASES (ACID AND ALKALINE) WERE ASSAYED, WISTOMORPHOMETRY WAS PERPORMED ON PLASTIC
EMBEDDED UNDECALCIFIED BOME, PROTEIN AND HYDROXYPROLIME ASSAYS WERE OONER, AND ATOMIC
ABSORPTION SPECTROPHOTOMETRY WAS USED TO DETERMINE CALCIUM TO PHOSPHATE MOLAR RATIOS IN HOST
:z::' ;:gl:lg‘;l!c FOCUIING WAS: ALSO POR ISOENIYME IOENTIFICATION. TMIS PROUECT WAS STARTED

88037,

PROGRESS: (U) NONK.
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ODJICT!VIHU) ?Nl TECHNICAL OQBJECTIVE YAL TO DITIRNINI IF A MNITRIOXDAL ANTT = INF LAMMATORY
AGENT, INOOMETHACIN, COULO INWIBIT PROSTAGLANDIN SYNTHESIS IN BONE ORGAN CULTURE. COMBAT
INJURLES CAN PRODUCE MECHANICAL STRESS TO PERIOSTEUM ANO ENDOSTEUM, CAUSING THE SYNTHES!S
AND RELEASE OF PROSTAGLANDINS OF THC € SERIES. THE CONSEQUENCES ARE BONE LOSS AND BONK
MORBIDITY. SURGICAL REPAIR ANO HEALING OF OSSEOUS WOUNOS WOULD MAVE A MORE PREDCICTANLE AND
RELIABLE INCIOENCE OF REPAIR IF THE ENOOGENOUS PROSTAGLANDINSG OF THE € SERIES COULD 38
INHIBITED EFFECTIVIELY.

APPROACH: (U) A TOTAL OF 193 NEONATAL MICE CALVARIA WERE OIVIDED INTO POUR TREATMENT
OGROUPS: (1) CONTROL: NO EXOMENOUS AGENTS; (2) INOOMETHACIN: 3200 NG/ML OF MEDIUM; (3) pat2:
100 NG/ML OF MEDIUM: AND (4) COMBINATION: 200 NG/ML OF INQOMETHACIN PLUS 100 NG/ML OF PaL2,
CALVARIA WEPE HARVESTED AT 24, 40, AND 72 HOURS AND RVALUATED HISTOMORPHOMETARICALLY 8Y RIA‘S
FOR POR2, CGMP, CAMP, AND BY ATOMIC ABSORPTION POR CALCIUM AND PHOSPHATE. THIS PROCEDUREL WAS
;:;::;:e ONCE EACH MONTH AND VARIABLES (2)-(4) WERK ALTIRID THIS PROJECT WAS STARTED UNDER

PROGRESS: (U) NONE.
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OBJECTIVE: (U) T TECHNICAL OBJECTIVE WAS YO OKTERMING If A RIOCOMPATIBLE, B10DRGRADABLE
COPOLYMER OF PLA AND PGA, IN COMBINATION WITH A DIPHOSPHOINOSITION-LYSOZYME COMPLEX, COULD
INDUCE BUNE PORMATION IN A WMANDIBULAR OISCONTINUITY OEPECT IN THE MANDIBLE OF A DOG. SUCH A
MATERIAL WOULD BE POR MANDIBULAR PIXATION AND AN IHMPLANT FOR OSRROUS INGUCTION WHEN PART OF
YHE MANDIGLE 18 MISSING. OSVELOPMENT OF BONE STIMULATING SUSSTANCE FOR MANDIBULAR REPAIR IS
MILITARILY SIGNIPICANT: APPROXIMATELY 10 PERCENT OF ALL COMBAT INGUKIES INVOLVE THE MAXILLO
MANOIBULUPAGIAL REGION. ‘

APPROACH: (U) INITIAL PREPARATION Of THE HOBT BONE WiLi INVOLVE SELECTIVE UXTRACTICN OF
MAXILLARY AND MANDISULAR TEETH. IMPLANT BLOCKS WILL A PRIPARED OY SOLUBILIZING 80:80 POLY
L(=) LACTION-CO-QLYCOLIDE IN METWYLENE CHLORIOE, REPRECIPITATING IN ANHYDROUS METHANOL, AND
ADOING A COMPLEX CONSISTING OF OPH-L. BONE COMPATIBILITY ANO INDUCYION THST WILL o€
PERFORMED USING PREPAIED 2CM DEPECTS IN THE 000 MANDIBLE. AT SELRCTED TIME PRRIODS,
EXPERIMENTAL S3TRS WILL ME CLINICALLY FVALUATED AND NADIDGRARNED: SKRUM AND GONE ACID AND
ALKALINE PHOSPHATASES WILL OE ABSAYED; HISTOCNEMISTRY. AND HISTOMORPHOMETRY WILL BE PERFORMED
; ON PLASTIC EMBEDOED UNDECALGIFIED SPECIMENS; PROTEIN ANO HYDROXYPROLINE ASSAYS WiLlL 8f

\ ACCOMPLISHED; RIA‘S FPOR CYCLIC NUCLEOTIONS WILL U ATTEMPTED; AND ATOMIC ABSORPTION

; SPRCTROPHOTOMETRY WILL SE USED TO OYTERMINE CALCIUM TG PHOSPHATE MOLAR RATIOS, THIS PRUJECY
WAS STARTED UNDER DAOBE03?. )

PROGARSS: (U) NONE,
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OBJECTIVE: (U) UNTIL RECENTLY, AVAILASLE ARTIFICIAL WOUND DRESSINGS WERE MADE OF COTTON
GAUZE. THESE OREISINGS PROTECT WOUNOS FROM THE EXTERNAL ENVIRONMENT, BUT LITTLE ELSE. AN
IMPROVED WOUND DRESSING THAT CLINGS TO WOUNDS WITHOUT ADHERING, KEEPS THE WOUND MOIST
WITHOUT ALLOWING PLUID ACCUMULATION, ALLOWE OXYGEN EXCHANGE, AND PREVENTS INFECTION IS
REQUIRED. IT I8 THE OBJECTIVE OF THI3 WORK TO OEVELOP A MATERIAL WITH THESE CHARACTERISTICS
THAT 18 EASILY APPLICABLE, WILL PROTEICT THE WOUND,

{U) AN ULTRAMICROPOROUS CELLULOSE TRIACETATE MATERIAL (POROPLASTIC ) WHICH
POSSESSES MANY INMERENT CHARACTERISTICS THAT ARE THEORETICALLY DESIRABLE IN A WOUND DRESSING
13 BEING EVALUATED IN VIVO. EFFORTS ARE OIRECTED TOWARD DEVELOPING THE MATERIAL AS A
CONTROLLED RELEASE VEWICLE POR ANTIBIOTICS. THIS PROJECT WAS STARTED UNDER DACGSS7?.

OUCREASE INFECTION, AND EINHANGCE WOUND

1aew
wae 48

o0 1498M

-30-




AT PPt davma tgs
o . o
+ Yy ¢ St

il WASMINGTON DC 20307

X X N -1 ¥
bl MDRDC INSTITUTE or&ﬂh:m 1] A;ﬁoa E ‘

3 NG, Nan ™M

RESEARCH AND TECHNOLOGY WORK UNIT SUNMARY 2017
" FW ."'na'U“':g“ 'A‘"‘h‘loll o
B ]
m T AL \8N OF SPECIFIED
M ] l _CONT l G IN-bOUSE
" Hat v Yeaumeaen

A MIRACIL $ime 1y

0.0 3.0

0.8 ‘&O

w<: MDROC INSTITUTE OF DENTAL RSCH USAIDR
sun WASHINGTON OC 20307

mtos wlfIGAIE duan AL 4 VE Seme i

Ll o B, Y

Y

ATTERSTROM, J A

DA

e SWEENEY, T P MD 20 rhisest  202-8578-3704
e - - SAlia, MEvmty atEON' mmirs
A astanat) evee s tony
" N ™ " e
19 waitavEvaien Mg atun Nawi
T v 3 e— {U) CAB ANIMALE :(UJ RATS ;(U) GUINEA P1as ;(U) RAM IV

AINED AN .

- - - - a0

OBJBCTIVE: (U) COMBAT WOUNDS ARKE CHARACTERIZED 8Y HIGM INFECTION RATES OUR TO THE PRESENCE
OF OEVITALIZED TISSUE AND POREIGN BQDIES CARRIED BY MISSLE FRAGMENTS. IVACUATION EXPOSES
WOUNDE TO PURTHER CONTAMINATION ANO ORLAY BEFCRE TREATMENT. IMPROVED METHODS TO OELIVER
ANTIBIOTICS TO CONTAMINATED TISSUE FOLLOYING TRAUMATIC INJURY ARE NEEDED IN ORODER THMAY
SUSTAINED AND EFFRCTIVE TISSUE LEVELS CAN 8f MAINTAINED DR3OITE REODUCTED BLOOD PRRFUSION
FROM SHOCK OR OESTROYED BLOOD VASSELS. IT IS THE OBJECTIVE OF THIS WORK TO OEVELOP
MICROSPHERES THAT SLOWLY RELEASK ANTIBIOTICS INTO CONTAMINATED WOUNOED TISSUE IN &
THERAPEIUTIC DOSE POR AN EXTENDED TIMEI (14 DAYS)., THE MICROSPMERIS ARE APPLICASLE IN A SINGLE
DOSE VIA AN ATROSOL SPRAY OR SHAXER=TYPE DISVENSEIR.

APPROACH!: (U) AMPICILLIN ANNYORATE ANO GENTAMICIN SULFATE ARE BEING INCORPORATED
INDIVIDUALLY INTO MICROSPHERES OF NIOCOMPATIBLE, SIODEGRADABLE PLA:SGA COPOLYMER. THE
MICROSPHERES ARE BEING CNQINEERED YO SLOWLY RELEASE THE ANTIBIOTIC OVER A KNOWN PERIOO,
APTER wHICH TIME THEY WILL COMPLETELY B100EGRADED WITHIN THE WOUND SITE. THIS PROJVECT WAS
STARTED UNOER DACASQ21.

PROGRESS: (L) NONE.
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OBJECTIVE: (U) STUDIES HAVE
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M HOMOPOLYMERS AND COPOLYMERS OF CERTAIN

KRERS CYCLE DERIVATIVES CAN SE ZPFECTIVELY EMPLOYED AS WOUND REPAIR MATERIALS. THESE
MATERIALS HAVE BEEN SHOWN TO BC TISSUE TOLERANT, BASED UPON CELLULAR EVALUATION. A RECENT
ADVANCE IN THE FIELD OF IMMUNOLOGY HAS MADEL IT POSSIBLE YO ORTERMINE IF THE KREAS CYCLC
GIOPOLVMERS ARE AS INNOCUOUS HUMORALLY AS THEY HAVE BEEN SHOWN TO BE CELLULAALY.

APPROACH: (U; ANTISERUM REACTIVE WITH THE COPOLYMER PLA:PGA WILL 88 PREPARED. THE COPOLYMER
WILL ALSO SE PREPARED IN 1MG/ML ANO 2MG/ML CONCENTRATIONS ANO EMULSIPLED IN AN EQUAL VOLUME

OF COMPLETE FREUND‘S ADJUVANT. PLAIN COPOLYMER AND COPOLYMER PLUS ADJUVANT
MEITHOD WILL BE USED TO OETECT THE PRESENCE OF REACTIVE QUANTITIES (GREATER

IMMUNOGENS POR IMMUNIZATION OF 2 EQUAL GROUPS OF RABBITS (5 ANIMALS/GROUP).

WILL SERVE AS THE
THE OQT-ELISA
THAN NANOGRAM

LEVELS) OF ANTIBODY IN THCZ RASSIT SERA RECOVERED AT WEEKLY INTERVALS FOR 8 WEEKS.
PROGRESS: (U) NONE.
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OBUECTIVELN(U) NUMEROUS INVESTIGATIONS MAVE BEEN CONDUCTED USING A VARIETY OF IMPLANT
4 MATERIALS TO SUPPORT AND TO PROMOTE OSSEQOUS WOUND REPAIR OF THE CRANIO-~MANDIBULOFACIAL

COMPLEX. THE PURPOSE OF THE PROPOSED INVESTIGATION IS YO DETERMINE IF A SYNTHETICALLY
OERIVED POLYPENTAPEFTIDE CAN INODUCE NEW BONE PORMATION IN ENDOCHONORAL WOUNDS IN THE
OLAPHYSES OF THE TIBIAS OF RATS.

APPROACH: (U) THE ARRA OVERLYING THE ANTERIO MEDIAL ASPECTS OF THE KRI1GHT TIBIAS OF 70 AOULT
WALTER REED RATS WILL BE PREPARED FOR INZERTION OF A POLYPENTAPEPTIDE IMPLANT. THE LEPT
OIAPHYSEAL AREA WILL SERVE AS A CONTROL. AT 3, 7, 14, 21, 28, AND 42 DAY INTERVALS TEN
ANIMALS WILL O€ IUTHANITIZED AND SONE HOST-IMPLANT AND CONTROL SITES WILL OE RECOVERED AND
TISSUES WILL GE PNOCESSED POR PLASTIC EMBEDOING, MISTOCHEMISTRY, ANO HISTOMORPMOMETRY. THE
HMETEROTOPIC SITES FOR POLYPENTAPEPTIOE EVALUATION WILL BE THE RIGHT GLUTRAL MUSCLE MASS.
AFTER INSERTION OF THE IMPLANY, SPECIMENS WILL BE RECOVERED AT 7, 29, AND 42 DAYS AND WILL
€ PROCESSED FOR HISTOLOGIC EXAMINATION.

PROGRESS: (V) NONE,
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U) Post and Core Restorations; (U) Dental

(U) Marginal Leakage; (U) Resin Restorativq;

Bncggpncica

23.
energencies in the field. To assess new
management of militarily relevant oral cond
effectiveness factors of preventive dental

24, (U) Studies will be conduztea which

devalop more rapid and effective means of
at-risk-profiles for fisld dental emergenct

25,

contributa to emergency vieits. The data

t-‘ vaitable iu cantraciors upre origmaiere spwave!

8 TECHMICAM GUBIECTIVE,® 14 APPROACH, 35 PROSALES (PVmieh indl v powedrophs IantiNe® by Manter. Prseoes 100! of 001h 18 Boswily CisediRgailon Cosve.)

(U) To develop new and simplified methods of preventing disesse related dental

uethods of dental care which will prevert dental euergencies in the field;

(U) (8210-8310) Records of emergency and routine visits to two of three dental
clinics are being collected in order to determine factors in dental status that

dsta collection will be completed by 15 November.
begin as soon as the dats base can be compiled.
restoring endodontically treated teeth using compoaite resins has appearcd to be
promising ams a field expedient, but was terminated due to personnal losses.,

wmeathods of (1) improving the biologic
itions and (2) improving the cost-
therapy in the military.

will (1) develop and evaluate improved
(2)

identifying and treating soldiers with
ey,

gathering phase ts 75% complete., All
Final analyeis of the data will

Study of a oiwmplified method for
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PROJECT: 3816277A825

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

PRINCIPAL

INVESTIGATOR: LTC Lewis Lorton, DC

Evaluation of a New Restorative Procedurs for Resin Restorations
Designed to Preveut Dental Emergencies on the Battlefield

Prohlem: Marginal leakage, at the tooth/restoration interface, is a
weskness shared by al)l restorations done with traditional restorative
magarials and operative techniques. Marginal leakage of restorations
may cause or coutribute to several undesirable consequences to in-
clude: racurrent caries, staining, postoparative pain, chronic hyper~
sensitivity, and pulpal pathosin. Any one, or combination of thess
conditions, may lead to premature failure of the restoration and/or
the production of a dental emergency on the battlefiald, necausitating
removal of the eoldier from combat., The development of techniques to
decresse or eliminate marginel leakege around restorations is thus
highly desirabls.

Approach: Extracted humsan teeth will be used in the study. Cavity
preparations with truditional and experimental cavosurface wmargin
designs will be prepared. The cavity preparations will bs restored
with several commercial dental resins and the teeth dissclved with
nitri¢c acid., The remaining resin restorations will be prepared for
scanning electron microscopic evaluation. The scanning electron
microscopa will be used to evaluste the adaptation of the various
resine to the traditional and experimental cavity deesigns. If the
adaptation is good, then leskige studies will be done followed by
clinical testing.

Regults: It vas deternmined from scanning electron microscopic evalus-
tion that all of the commercial dental resins edapted well to both the
traditional and cxperimental cavosurface margin desigus, Tooth
harvest, literature raview, and discussious are curreutly taking place
so that the leakage studies can bs done as the next plannad step.
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PROJECT: 381627754825

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

PRINCIPAL

INVESTIGATOR: COL Carson L. Mader, DC

Evaluation of a New _cstorative Procedure for Pust and Core
Restorations Designed tc be More Economical
and to Prevent Dental Faergencies on the Battlefield

PROBLEM: Post and core rastorations are involved in the restoration
of teeth thut have been endodontically treatad. The traditional tech-
niques usaed to fabricata post and core restorations sre very time con~
suning and expensive as these techniques require substantial amounts
of time from the doctor, the dental sssistant, the laboratory techni-
cian, end the patient. In addition, relatively large amounts of pre=-
cious metals (usually gold) are raquired. Also, the exacting various
steps to be redone. In addition, trauma to anterior taeth that have
been treated with traditional cast metal post and cors restorations
frequently results in a fracture of the root and subsequent loss of
the tooth, These teath nust then be replaced requiring additionel
time (by the dentist, dental assistant, dentsl laboratory, and
patient) and expense (precious matal framework for a fixed or remov-
able prosthesis). The development of new, simplified, more economical
tachniques for post and core fabrication, that require lass parsonnal
time and do not utilize precious metals, is highly desireable, Cow=
posite resins adapt well to etched tooth gsurfaces and have reasonable
comprassion strength. This amaterial may ba satisfactory for use in
new, simplified, more economical taechniques for post and core fabri-
cation, '

APPROACH: Extractsed, single-rooted, human teeth will be used in the

rasearch. Routine endodontic therapy will be performed in their

cansls, The canals will then be etched withk acid to remove thsa
smeared layer produced by instrumentation. Next, the canals will be
filled with a low viscosity resin. The testh will be longitudinally
split in half and processed for scanning slectron wmicroscopic evalua=
tion. The scanning alactron microscope will be used to evaluate how
vaell the resin adapted to the dentinal tubules. If the resin adaption
is good, then additional studieca will be done to svaluate leakage and
shear strength. If these studies are promising, then clinical testing
of the technnique is planned, .

RESULTS: It was determinad from scanning electron microscopic avalus-

tion that tha 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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QBJECTIVR:(U) TO EVALUATE NEW MATERIALS AND MATERIEL OF SPECIAL INTEREST TO THE ARMY
OENTISY. CRITRRIA POK SELECTION OF MATERIALS, OEVICES OR TECHNIQUES FOR KVALUATION ARE GASED
ON ANTICIPATED WMIGM POTENTIALS FOR= (1) SAVINGS OF FISCAL AND/OR MANPOWER RESOURCES- (2)
VORK SIMPLIPICATION= (2) IMPROVED HEALTH CARE OELIVERY IN COMBAT AREAS- AND (4) ENMANCED
SAFETY WITH RISPICY TO PAOFESSIONAL AND ANCILLARY FERSONNEL AS WELL AS TO THE PATIENT,

APPROACH: (U) NEW MATERIALS WILL BE NVALUATED ON THE BASIS OF THE FOLLOWING PARAMETERS-
COMPOSITION, MICROSTAUCTURE, PHYSICAL AND MECHMANICAL PROPERTIES, CYTOTOXICITY, AND CLINICAL
PERFORMANCE. STORAGR STABILITY OF MATERIALS FOR PIELO USK WIL), BR EVALUATED,

PROGREES: (U) THE INTERACTION BETWEEN OPAQUE LIQUIOS AND CERAMIC METALS HAS BEEN
OUMOMNETRATED. VITA LI1QUID OEMONSTRATED THE LOWEST CONTACT ANGLES POLLOVED BY NEY, CERAMIC,
WILL-CREAM, AND B10 AOND LIQUIDS. SURPFACE ROUGHNESS AREPARATION WAS FOUND TO HAVE
STATISTICALLY SIQNIFICANT RFPECTS ON CONTACT ANGLE MEASUREMENTS ON OPTION, BAKE-ON N/P, AND
TRIUMPH METALS. SITE VISITS TO TME SIXTH U.S. ARMY LOGISTICS COMMAND AND LETTERMAN ARMY
WEOICAL CENTER LOQISTICS OIVISION PROVIOED SUFFICIENT DATA ON WHICH YO BASE RECOMMENDATIONS
FOR ™4 DELETION OF GROUPS OF SUPPLIES FROM CONSIDERATION PORt STORAGE STABILITY EVALUATION
INASMUCH AS THEY ARE NOT PROJECTED FOR FIELD USE. ADOITIONAL WORK DONE UNDER AGENCY
ACCESSION NUMBER DAJOZESS AND DAJO2004.
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PROJECT: 381627734825

WORK UNIT TITLE: (U) Davelopment and Evaluation of Dental Materials
: and Materiel for Aray Use :

PRINCIPAL
INVESTIGATOR: LTC G. D. Woplseey, DC

'ﬁgftlcl Phenomenon of Opaqua Porcelain on
Oxidized Matal

PROBLEM: The ease of manipulation of porcelain and metal systems is
of paramount importance in the modern military dental laboratory.
Knowladge of hendling characteristics of porcelain opaque suspensions
on oxidised. metal surfaces can improve the fabrication time of rasto-
rations and benefit the military dental lahoratory in training and
utilising constantly rotating personnel.

APPROACH: The wetting mediums for five dental opaque porcelains were
evaluated by sessile drop contact angle measurements technique on fivae
dental ceramic alloys. BRight raplications on both smooth and sand-
blasted metsl surfaces were evalusted in a fully randomized design.

nzgg%rs: Statistically significant interactions of opaque liquids on
specific ceramic metals were observed in this study, indicating that
broad generasliszations of the wetting characteristics of opaque liquids
on oxidized metals cannot be made., Even though a trend did develop
wvith Vita liquid demonstrating the lowest contact angles, fullowed by
Ney, Ceramco, Will-Ceram, and Biobond; the statistical significance of
this ranking varied with each of the five metals and two surfaces
evaluated. Surface roughness prepsration was found to have statisti-
cally significant effects on contact angle messursments on Option,
Bake~on N/P, and Triumph metalas.
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PROJECT: 35162775A828

WORK UNIT TITLE: (U) Davelopment snd Evaluation of Dentsl Materials
and Materiel for Army Use

PRINCIPAL ,
INVESTIGATOR!? L?" G+ Do Wuolsey, DC

Storage t-sbiliry of Medical and Dental Materiel

PROBLEM: Dental and aedical materiel currently used by the U.S. Army

cal Department is stored in 6 major depots (2-in CONUS, 2~in Asis,
and 2=in Europe). The monitoring of tha serviceability of these
supplias is outlined in "Appendix M* of the "Quality Control Depat
Servicesbility Standards”. Tha standards outlined in “Appendix M" are
those derived from manufacturers and sra ususily tests of no mors than
60°C for one week. Dental and Medicel teams must be able to depend
upon supplies which will function after prolongad storage in areas of
varying temperature and humidity.

APPROACH: The initial phase of this work will be the collecticn of
background information on the Army medical supply etorage system, how
nateriale and supplies are ntored, types of materiel stored and the
storage environments within the wmajor medicsl weupply dapots. The
basis of this investigstion will be information within AR 40-6]1, site
vieits to Tracy Army Depot, the Defanss Procurement Support Command
(where some limited materials testing is conducted on materials in the
Atmy supply system), and the U.S. Army Medical Matariel Agency
(source of world-wide deploymant of wedical and dental supplies). The
second phase of this study will ba the laboratory testing of those
dental and medical supplies found in nedical depots and determined
potantially sensitive to adverse environmentsl storage conditions. It
is imperative that the tempersture and humidity within each major
storage facility be determined to properly design a laboratory atudy
of storage stabilicy, Knowledge of perishable supplies currantly
stored in the major depots (as ovtlined in Appendix "E" of AR 40~61)
will yield s study design more re'.avant to the modern mubile Army. An
snvitomentsl chamber model LR-:386«~C=MP will be used to evaluate
environmental effects on dental and medicel wateriel.

RESULTS: The f{dentifi{cation of major militsery depots where major and
winor wmedical assenblages are otored has been accouplished through
site visits to the Sixth U.8. Army Logistics Command and the Letterman
Army Medical Canter Logistice Division., The evaluation of “Appendix
M" of “Quality Control Depot Serviceability Standards" and AR 40~6]
have formed the referenca basis for the initial work on this project.
Through the initial pliase of this work, groups of msterials have been
identified which are not stored snd can be deleted from consideration
for this study,

-39-
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(U) Base Matal Alloys; (U) Casting Accuracy;

B TECHMICAL S04RCTIVE,® 24 APPROAGH, b e ¢ poregp &y rumb. et o} outh with Beeswmity Clmsifitaiion Come.)

23. (V) Annual Arny expenditurse for precious metals utilixed in the fabrication of
fixed dental prortheses are in the vicinity of $1,000,000, The cost of an equal volume
of base metal alloy is $30,000. Properties of base metal alloys indicate however, that
these alloys cannot be utilized for ewall castings withour drastic metallurgical modi-
fications. This work is therefore being conducted to (1) develop heat treatment
methods for controlling properties of nickel-chromium based casting alloyé; (2) evalu-
ate nickel-chromium based alloys for use in operative dentistry.

24, (U) The properties of nickel-chromium based alloys will be studied in detail by
various physical methods available in order to devise procedures which will optimize
their usefulness. Any improvement obtained will be evaluated clinically.

28, (U) Loss of the principal investigator prevented significant progress on thise
work unit. Continued efforts to develop reliable techniques for soldering base metal
slloys have not been succesaful,
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The Initial Treatment of Combat Wounds
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23. (U) To develop a wultipurpose wound dressing which will provide anesthesias,
antisepeis and hesostasis so that, wvhere appropriaste, the result will be rapid return
of the wounded soldier to duty as wull as reduction of the morbidity nccasioned by
delayed definitive treatment and saecondary complications.

24, (U) Contrsct developed drug relasase systems will be evaluated in animal models
developad epecifically for that purpose. Various methods and wmaterials for
ssintsining coatact over a variety of mexillofacisl contours wiil be evaluated for
their utility of application snd use in the combat situation. ‘

25. (u) 8209-8309 Wounds infected with Staphylococcus aureus (> 105 organ:amu/mz)
vhen covered with POROPLASTIC® impragnated with, gentamicin (6.0 - 8.0% w/w' were
freed of infection. The POROPLASTIC® esppears to provide an excellent vehicla for
susteined topical delivery of antibiotics and shows promise as an improved wound
dressing. In future etudies additionel antibiotics wil]l be incorpotated and efforta
will be directed toward improving its ability to cling to the wound surface.
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PROJECT: 38162775A828
WORK UNIT TITLE: (U) The Initial Treatment of Combst Wounds

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

In vivo Evaluation ¢¥ POROPLASTIC® Wound Dressinge

Problem: Unti]l recently, available artificial wound dressings ware
made of cotton gauze., These dressings are unable to prevent wound
surface dehydration and due to wound adherence, they are difficult to
remove without disrupting the haaling process. Research has confirwued
that epithelialization proceeds wost rapidly in a moist environment,
Easily applied wound dressings are nesded which will provide a soist
environment, are permesble to oxygen, resist bacterial permeation, are
bactericidal, and promote wound healing.

Approach:  PORPLASTICY s material wade of cellulose triacetate, is
avallable for development of a new wound drescing., It is ultramicro=-
porous and eseily ilmpregnated with drugs which release slowly into
aqueous oolutions. The material is supple, resilient, comformable to
wound topugraphy, and transparent, which allows for continuous obser~
vation of wounds. Moisture vapor transmission, oxygen permeability,
biocompatibility, and toxicity tests must be performed to evaluute its
applicability as an optimsl wound dressing. Its ability to releass
drugs into tissue has been investigated. Gentamicin=impregnated
POROPLASTIC® has been overlaid on wound infected with gentamicine
seueitive Staphylococcus aureus. Wash solutions obtained by repeated
scrubbing of the wound surface were subjected to bacterial plate
counts to ascertain the quantity of viable bacteris/cm2, The bactee
‘rial counts odtained for treated and untreated wounds were compared.

Results: A comparison was made of the effectiveness of celullose
trlacetate wound dressings wvhich were either unloaded or loaded with
gentamicin (4.0~6.4 wtX). All wound dressings had bean applied to
animal wounds infected with 4.5 X '10°cfu of 8. aureus. _After three
days, all control wounds yielded an average of $.59 X 10 S. autous,
vhile the gentsmicin-treated group yielded an average of 7.2 X 10 .
Thos< animals that had received a wound dreseing of 26 wtX gentamicin
(o=4) had sterile wounds. When wound dressings were placed on freshly
rainfected, westablished wounds, contiol animals displayed 3.76 X 10

8. sureus while the gentamicinetrestad group (>6.2 wtl) yielded en
average of 8.6 X 10 S. auteus. Results to date indicate the the
POROPLASTIC® impregnated with >6 wtX gentamicin provides an effective
aesns o! treatment for both acute end esteblished infections of S.
aurgus .
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23. (U) To sseist in the development of dental equipasnt capable of reliable
performance and easy maintensance under all field operstional conditions. Included are
the development of concepts for fisld dental equipment which s miniaturized, light-
weight, energy efficient and low cost.

24, (U) Conceptual and-basic engineering requirements for a field dental x-ray system
and a field dental cutting instrument will be etudied. Current ctechnology will ba
teviewad for its ability to produce the needed design criteris and advanced technology
requirements will ba identified. Experimental devices will be constructed.

25. (U) A prototype dental x-ray camera has been designed and fubricated which is ihe
size of & pack of cigarettes, weighs aight ounces, requires no electrical power, and
is nearly indestructabls. This unit uses radiocactive Gadolinium as its x-ray source
with a half=life of nearly ons yaar. Equipment allowing standardization of rldiogrnphlw
has been developed and a comparison between conventionally viewed and computer subd-
traction processes radiographe has been completed. Diagnostic accuracy is greatly
anhanced using computer subtractinn techrniques. Very emsll changes in bone spposition
following arrest of disease were successfully documented in the monkey, but histologic

correlation has not been completed. NO results are yat avseilable from the implant
studies.
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PROJECT: 381627754823

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

PRINCIPAL
INVESTIGATOR: MAJ Robert H. Vandre, DC

Design and Eveluation of a Combat Field X~-Ray Unit
Using a Radiographic Source

PROBLEM: The present dentasl X-ray unit is a cumbersome, relatively
delicate instrument. It is nothing more than an office X-ray unit
that fits into a carrying caca. It requires two men to transport 1t
and needs 100 volts AC to power it. This unit also requires a dark-
room and processing equipment which also tend to reduce the portabile
ity of the system.

APPROACH: In concert with the Dental Radiology Department, Univarsity
of Callfornia at San Francisco, an extremely portable dental X-ray
unit is being developed which will use a radicactive source to
generate x-rays. The use of Polaroid® film with image-intensifyirg
screens is being explored to remove the need for & darkroom and
developer. '

RESULTS: 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 fabriceted. It is the sige of a pack of cigarettes,
weighs eight ounces, requires no electrical power, and is nearly
indestructible, Thie unit uses radiocactive Cadolinium as its x-ray
source with a half-=1ife of nearly one ysar. Preliminary data shows
that x-ray axposure levals to the patient will be 200 times less than
those taken with conventional dental X-ray unita. Radiographs of the
skull taken using this system show details with clarity at least as
good as conventiohsl Panorex radiographs.
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PROJECT: 381627754825

VORK UNIT TITLE: (U) Development and Evsluation of Dental Materjal
for Field Use

PRINCIPAL
INVESTIGATOR: MAJ Michael P. Rethman, DC

Subtraction Radiography for the Diagnosis of
Bone Lesions in Doge

PROBLEM: A computer program has been developsd ut NIH to allow pro-
cessing of sequential standardized radiographs by digital computer.
Structured noise (unchanged imagery) is eliminated Ly subtraction,
leaving only images of that which has changed. Such radiographs would
be extremely useful for monitoring ossecus healing in experimental
animals 1f correlation could be made with demonstrated histological
and established wound healing parameters. Equipment allowing stane
dardization of radiographs in a live aniual model wae to be developed,
Following development of such esquipment, the usefulness of computer
subtracted imagas for location of osseous wounde was to be determined.
If preliminary data was promising, documentation of osseous wound
healing was to be evaluated.

APPROACH: Radiographic cones wers manufactured which keyed directly
Inte custom splints which held the film {n a reproducible relation-
ship. Small intraossecus wounds ware placed in the mandibles of anes-
thetized dogs and sequential healing radiographs were secured. One
sonkey which had naturally progressive periodontal dissase was docu-
mented following nonsurgical treatment designed to arrest that
diseass, Current implant studies were documented using the sane
radiographic equipment.

RESULTS: The equipment sllowing standavdization of radiographs has
eant developed and a couparison between conveniionally viewed and
computer eubtraction processed radiographs has been completed,
Disgnostic accuracy 1s grsatly enhanced using computer subtraction
techniques. Very small changes in bone apposition following arrest of
disesse 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 emargsncies in a population of nmoldiers
receiving regular dental cai-' and to determine “at-risk-profiles” for those soldiers in
critical occupation specialties so as o uninimize provlems with dental casualties
during deploymsnct. .

24. (U) Studies will be conducted among s~ldier populations co pinpoiut the causer of
dental emergencies, their frequancy and disgnosiic strategies which will permit cthe
prediction of the potential of earh soldier for snch emergencies. The ¢ .al is to
select out the "at-risk" group for dental treatment and thus minimize dental casualties

during deployment.

25. (U) (8210 - 8310) Analysis of data from the cold weathar survey indicates that
vhile actinic exposure ie a risk factor in acute lip injury, relstive humidity is even
more significant. The modifying effects of complexion were also significaat; in cold
weather dark complexion ie a risk factor, while it 1s a protective factor in hot
westher. Based on these findings, the use of emollient preparations ls recommendel to
protect the lips from dessication in a dry climate.
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PROJECT: 381627754825

WORK UNIT TITLE: (U) Bpidemiological Invsstigation of Dental
Emergencies

PRINCIPAL
INVESTIGATOR: COL William M. Carpenter, DC

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

PROBLEM: It is commonly essumed that extended dutdoor expcsure to

extrene climates is a contributory cause of 1ip pathology, since the

facial ares is poorly protected from the environment. Soldiers on
uilitary operations are exposed to adverse climates to s greater
degraoe than are civilians living 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 exsmple, civilians spend, on the average, less than 5 to
10X of the day outdcors, while soldiers in the field spend 30X or more
of tha day outdoors. While acute lip problems are not medical emer-
gencies, thay are s morsle problem for the troopa. The prevalence and
nature of cold weather lip damagz has naver been studied in a system~
atic manuer, It was the purpose of this study to observe active duty
soldiers engagad in cold=weather training and to document the preva-
ience of acute lip injury.

APPROACH: The studies vere conducted at Port Drum, New York. The

Tirst study occurrad in Jenuary, 1980 during the “"Empire Glacier”

exercise. Participants were 763 personnel from Port Bragg, North
Carolina. The second study wae conducted in January, 1982 durinz the
"Snow Ragle” exercise. The participants were 659 personnel from Fort
Campbell, Kentucky. Esch survey was conducted during the third week
of u four-week exercise. The subjects were interviewed and examined
while they were waiting in mess hall lines. Each examination/inter-
view for the purposes of thig strdy took approximately 10=15 seconds.
If le2sions were found, a more thorough examination was performed.
Data or the perceniage of time devoted tc nutdoor duties were obtained
by interview d4nd weve cstegorized as (a) more than 50X of time out-
doors, (h) less than 30X outdoors, or (c) cqual time outdoors and in-
doors. Age by dacade znd 1lip protactant use (Army issue; comasrcial,
none) were slicited from the subjects. The pressiuce of acute 1ip
dawage and type of comploxion were also recorded during the exsmina-
tion. All examination data were agrsed upon by both the examiner and
the recorder.
RESULTS: Filfteen sudjects (]1.1%) exhibited severe acute 1ip damage;
2.3%) arhibited moderata changes, and 664 (46.7%) had normal
lipe. Harpet.c lusions were found ir 32 (2.4%) of the 1331 noldiers
iocluded in thc survey. The data on the fraquency of acute lip injury
during tvo field exercises wers snalyzed by age, wse of lip protec-
tant, complexion, amount Of exposure, and westher. The association

A7



- -

— T '

between acute lip damage and age was not statistically significant in
the sample., Eighty-five per cant of the study population was in the
17=29 age range. Dealing with o relatively smsl]l age range and record-
ing age by decades, however, may have reduced the sensitivity ot our
study with regard to age as a risk factor. The hot-weather study
dealt with a similar population. The prevalence of chronic 1ip damage
was found to increase with age, but no information on age and fre-
quency of acute lip damage was prou.ntod. The sm&ll number of femalee
in our survey population (1.8%) did not justify stvatification of the
variablas by sex., The association of acute 1ip injury with complexion
was significant. Higher rastes of acute lip damage were found in
darker complected individuals. This finding was in conflict with the
hot-wveather survey. 1In deasling with a eimilar complexion distribu-
tion, both sgcute and chronic lip dsmage were found to vary signifi-
cantly with complexion; with darker complexions having lowur preva-
lence rates. A possible explanation for the conflicting results is
that during the cold-westher survays, the amount of actinic exposure
vas much less than that during the hot-westher survey. The amount of
duty time spent outdoors wvas not significantly associated with the
prevalence of 1lip injury. When the frequencies of acute lip damage in
the two cold-weather surveys were compared (23X in 1982 and 12% in
1980), the differences were found to be significant. The waather dur-
ing the second survey was colder, had less sun exposure, and resultad
in an increased problem of lip damsge. Tae relative humidity did not
vary substantially during the two surveys. The madifyirg effects of
complexion were significant; in cold weathor, darx complexion is a
risk factor, while it ia & protective factor in hot westher. Age and
smount of time aepent ouidoors are not significent risk factors in
acute cold=weather 1lip Injury,
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OBJECTIVE: (U) YO RECOGNIZE, ERXZE AND OEVELOP EFFELYIVE THERAPEUTIC MEASLIRES FOR
THOSE LESIONS AND CONOITIONS WHICH XFPECY THE SOLOTER DUE YO MILITARY DUTY, THE RECOGNITION
OF ENVIRON'ENTAL AND OTHER FACTORS WMICH PARTICIPATE IN THE ETIOLOGY GF LESIONS AND
CONDITIONS UNIQUE TO THE MTILITARY OR ARE CASUALLY RELATED TO MILITARY DUTY WILL ENABLL THE

OEVELOPMEINT OF INTERCEVTIVE OR THERAPEUTIC MEASURES.

APPROACH! (U) TO DEYECT THROUGH CLANICAL ANO/OR MICROSCOPIC OBSERVATION ORAL LESIONS OR A
CONDITION UNIQUE TO THE MILITARY POPULATIUN. TO IOENTLIP. ORAL LESIONS OR CONDIYIONS WHICH,
THOUGH NOT UNIQUE TO THE SOLDILR, ARE ETIOLOGICALLY RELATID TO THE PERFORMANCE OF OUTY. ONCE
TOENTIFIED THE MATURAL HISTORY INCLUOING ETIOLOGY, THERAPY, AND PROGNOSIS WILL BE
ESTABLISHED UTILIZING APPROPRIATE METHOOS SUCH AS SURVEYS, ANIMAL, AND HUMAN INVESTIGATIUNS.

PROGRESS: (U) 8210-8310. WITH APPROXIMATELY MALF OF THE NECESSARY DAYA GATHERED, THE
FOLLOWING TRENOS ARK APPARENT: (1) CYTOTOXIC ACTIVITY OF FRESH RAS SERA EXCEEDS THAT OF
MATCHED CONTROL SERA; (2) CYTOTOXIC ACTIVITY OF RAS MONONUCLEAR LEUKOCYTES IS NOT
SIGNIFICANTLY GREATER THAN WATCHED CONTROLS; (2) IN SOME CASES, HEAT-ACTIVATED RAS SERA SHOW
SIGNIPICANTLY GREATER CYTOTOXIC ACTIVITY WHEN COMBINED WITH RAS MONONUCLEAR LEUKOCYTES
(DURING EARLY STAGL OF ACTIVE DICEASE, ONLY). BOTH COMPLEMENT-MEDIATEO AND CELL-MEDIATED

ANTIBO00OY-DEPENDENT CYTOTORICITY ARE [MPLICATED IN THIS SYSTIM,

L L R )

-49-



PROJECT : 35162775A825

WORK UNIT TITLE: (U) Natural History of Oral Lesions Encountsred in
the Soldier

PRINCIPAL
INVESTIGATOR: LTC Paul R. Burnett, DC

An Vitro Cytolytic Effacts of Serum and Mononuclear
lLeukocytes From RAS Patients

PROBLEM: Recurrent aphthous utomatitis (RAS), & strasa~related condi=-

tion pravalent in militery populations, significautly impairs perform-
snce of duty of duty (in its zore severe foras) and reportedly retards
oral soft tissue wound hesling. The objective of this ressarch is to
alucidate pathophysiclogical mechanisms vesponsible for the desiruc=-
tion of tissue wnd prolongation of healing associsted wiul RAS.

APPROACH: A radioisctope~relesse ansay utilizing trypsinized,

r-IaEclcd, allogeneic, nonkeratinixing oral epithelial cells has
been developed to quuntify immune cytotoxic sctivity in the sarum and
movonuclear )leukocytes of RAS patiants. '

KESULTS: With approximately half of the neceasary dare gathered, the
ollowing trurnds are apparent:

1. Cytotoxic activity of fresh RAS seru exi..eeds that of
astched contraol sera.

2. Cytotoxic activity of RAS mononuclear lesukocytes is
' not sfgnificantly greater than matchad countrols.

3. Iu eome cases, heat~inuctivated RAS sera show signifi-
cantly greeter cytotoxic activily when combined with
RAS (auto)ogous) mononuclear laukocytes than with con-
trol)lcuhocyton \during eurly stage of active discase,
ouly). '

Both coaplementad-uediated and celle-mediasted antibody-dapandent cyto-
toxicity are implicated in thix avatem.
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wental Mendibular Defects; (U) Granular Tricalcium Phosphate; (U) Laboratory Animals
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23. (U) Currant msthodologies for managing combat maxillofacial wounds and preventing/

treating dental emergencies in the field will be extremaly difficulc to apply under thJ
condicion anticipatead in future war. New wathods are required which will permit morq
rapid definicive cars, reduce worbidity and decresse logistic load. Thus the objectiv
of this work unit fe to devalop simple, rapid methods for soft tissue or bone grating
utilizable by the dental speciaslist in the field.

24, (U) The fate, matabolism, osteogenic potential and tissue compatibility of ceramiq
and copolymer materials will be etudied alone and in combination. The application off
these and other materisle to avulsive type wounds in both animals and humans will bt

pursued.

25, (U) Due tu loes of principsl investigator and difficulties i{n the production oﬂ
blodagradable, unidirectional porousity Tricalcium Phosphate (TICP), no significan
progress has baen made. A third generstion TCP is in production and will be evaluated
‘n experimantal snimsls ae soon as it becomes available. Implants of 50:50 Polylactic
Polyglycolic Acid (PLA/PCA) have been surgically inserted in five doge. Two dogs havd
baen sacrificed. Tha remaining surgsry will be completed by Dec 1983, The remalning
animalc will be escrificed by DEBe 1983. liscologic preparation of the apecimens and
svaluation of results should be completed by June 1984,
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(UJ Blodegradable Copolymer; (U) Tracheal Grafts (V)

TN R TR L T N ot
Diphosphoinosicide-Lysosyma; (U) Laboratory Ant
T T R e ey Andaale

2). (U) Ta devalop rapid u\d' improved wmathods of treating combat injuries of the he

ad
and neck in the fie¢ld using biodegradable materials. To develop premedicatad
blodegradable tissue fixacion devices.

24, (U) Biodegradable polylactic acid,. polyglycolic acid and various combinations of
these polymers as well s other polymecs baeing developed will be applied in the
developasnt of surgical procedures for & variety of hard tissue, soft tissue and
hollow organ tnjuries in enimals and extended to man where appropriace.

23.  (U) leplant blocks have been inserted and svaluated in 8 d

ogs. By 7 wmonthe,
implant~trestad defacts were coapletely healed. Implants for an additinal 25 dogs
were syntheasized. Preparatory surgery has teen performed on J animals. Blochemical
aad histochemical assays demoustrated suitable host reponse to the implant,

miinatal s somarsl .
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PROJECT: 35)622775A825

WOBRX UNIT TITLE: (U) Biodegradable Materials for the Treatment of

Practures and Soft Tissue Wounds in ths Military Situation

PRINCIPAL
INVESTIGATOR: LIC Jaffrey O. Hollinger, NC

A Study to Evaluate Copolymar of PLAIPGA and Diphosphoinositide~
Lysozyme for Bridging a Surgically Preparad Bone Discontinuity
Defect in Dogs

PROBLEM: Materials such as bone grafts and implants, collagen gels,
cersmics, bons derivatives, and biopolymars are some of the many agents
* which have besn employad for initiating osseous repair or for replacing
bone., Failure rates ranging from 13X to greater than 30X have lead to a
renewed interest in the development of more pradictable coampounds. A
aaterisl wae formulated, therefore, that consisted of the biopolymers
PLAGPGA combined with a proteolipid (mucopeptide-N-acetylmuramolyhydro-
lase:phosphatidyl inoeitol 4,35-diphosphate).

APPROACH: 1wo series of axperiments were perforuned on a group of eight and
a group of 25 adult amongral dogs (mixed sexes, weighing 45-55 1lbs).
Selective, surgical extraction of teeth in ipsilateral arches was accomp-
lished, and thie precaded preparation of the host bed for receiving the
implant. The implant wus ansde by dissolving 50:50 PLAIPGA into methylenes
chloride and reprecipitating with snhydrous methanol. The proteclipid was
addad to this mixture which was placed into & Teflon wold., The mold wvas
inserted into a vacuum oven at 50°C, 5 millitorr for 48 hours, followed by
ethylene oxide sterilization. Host asites in the dogs' wuwandibles were
prepared in the following mannutr: 1. Pollowing 8 wesks of post-extraction
healing, a 20um segment was ablated, producing a completes discontinuity.
This procedure was done on both sides of the msndibular arch. 2. A bleek
of the implant of identicel geometry to the defect was fabricated and was
insorted into one defect. Stabilization and fixation wvare accomplished
using ligature wire, a stainless eteel plate, and stainless steel scravs.
3. The contralateral defect was left untreated to serve as a control. All
doge ware svaluated clinically st periodic intervals and lateral mandibular
radiographs were taken.

RESULTS: The discontinuity defects in the mendibles of the group of 8 dogs
that had been treated with the PLA:PGA~proteolipid implant developed an
osssous union after six wontho. Bilstaral palpation and manipulation of
the mandible following removal of ths internal fixation revesled complete
stebility. Radiographically, host-implant eites appesred within normal
limito, The group of 25 dogs displayed results parsllal to the group of 8
animals. Presently, histomorphometric and microdensitomatric analyses of
bone ensywes are underway. In both groups, complete tissue tolarance to
. the implant was demonstrated. Initial indications suggeet that the PLA:PGA
proteolipid way be useful for etimulating bony repair at intramembranous
wound sites.

-53.




+ L3O & amity
- MORDC INSTITUTR OF ;;::ﬁ ag a;&ﬁ e MORDC INSTITUTE OF DENTAL RSCH USAIOR

ACSEARCH AND TEICHNOLOGY WORK UNIT SUMMARY

TR -
s " A, WORK UNIT]

et L anload ai Ll !
A. NEW “ L]=
JURAM ELEMEN
o Vil " NIBLCA
[TRMEA . ; - -
R e N33/ i3-0.2/] 1 2 ELE
(), JHRALQENICRTY STVOY OF [ROSUTYL 2-CYMNOACRYLATE
T’M—' Mv s nnlnyymﬂ—cm o Yanmennel
o Bates st [t 3 ]
* Epalee Q.1 L L
« o suQAR 0" [ 75,

K]

MUl WASHINGTON OC 20307

Mouial SAITHATGE Swos NS # Vi Aemne st

swme  WASHINGTON OC 20307

wPRenL savem, s CARPENTER, W M DA
— SWRENEY, T P MO 20 Tuned.  2032-87€-3280
g <RTE = ot MAATS AEIIVSY Washit |
A alioha %
Ha " theTe e " (L] -y Ko"'w. .
-y

10 SRR LS AFREA N

[ avemr VG R o ow————— ((J) 19080TVL 3-CY YUATR] RIGENICITY STUDY
AR ANIMAI ADH L] . R R 1V:

. -1
Plelody L e e

OBJECTIVE! (U) ISOBUTYL 2-CYANOACRYLATE (IBC) HAS SEEN OEMONITRATED TO BE AN C(FPRCTIVE
TISSUE ADHESIVE FOR USK IN SUTURLESS WOUND CLOSURN. THE USE OF THIS MOOALITY COULD PROVIDK A
TINE CAVING AND SOMETIMES LIFE-SAVING DIMENSION TO THE MANAGEMENT QF COMBAT WOUNOS. THE
PURPOSE OF THME PRESENT STUOY IS TO OETERMING OF ANY TUMORIGENIC EFFECTS ARE PRODUCED &Y THE

LONG=TERM INPLANTATION OF I8C. :

APPROACH: (U) THREE HUNURED AND SIXTY ALBIND AATS WILL 81 SQuA.LY DIVIOKD INTO A CONTROL
AND REXPERINENTAL GROUM; SACH GROUP CONTAINING EQUAL NUMBIRS ACCORDING TO SEX. CACH ANIMAL
VILL BE OPENED, THE LIVER EXPOSE0 AND RITHER TREATEO WITH A THIN FILM OF IBC IN THR CASK Of
THE CXPEAIMENTALS OR SALING IN THE CASE OF TME CONTROLS. THE INCISION WILL 8% CLOSED AND ALL
ANIMALS WILL B8 MAINTAINED UNOER CARKPULLY CONTROLLED CONDITIONS. YHS DURATION OF THE STUDY
WILL UK TWO YEARS WITH MALF OF THE ANIMALS SEING SACRIFICED AT THE J64TH DAY. NECROPSIES
WILL OC PERFORMED ON ALL ANIMALS AND HISTOLOGIC EXAMINATION UNOERTAKEN OF ALL ESSENTIAL

TISsULS.
PROGRESS: (U) NONE.
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OBJECTIVE:'U) TO DETERMING THE IgI'.IMXLSTY OF YME MILITARY DENTAL RECORD IN POSTMOATEM

APPHMOACH: (U) DENYAL IDENTIPICATION OF COMBAT CASUALTIES WILL BE SIMULATED USING AT LEAST
200 ACTIVE OUTY ARMY PATIENTZ PRESENTING FOR ROUTINE EXAMINATIONS AT WALTER REEO DENTAL

CLINIC. SIMULATED ANTEMORTEM RECOADS (DENTAL RECORD AND RAOIOGRAPNS) WiLL 8 DUPLIGATED AND

ASSIONED A UNIQUE MUMBER. A SIMULATED POSTNOATEUM RECORD WILL B PRUMARED SUBSEZQUENT 1O THE

EXAMINATION, 1Y WILL CONSISY OF A RUUTING DENTAL CMARTING ANO DUPLICATES OF ANY RADIOGRAPHS

ORDERED BY THE EXAMINING OFFICIA. THE RECORD WILL ALSO O€ ASSIGNED A UNIQUE NUMBER. A PANCL

OF OUNTAL OFFICERS WILL ATTEMPY TO MATCH THE SIMULATED ANTLMORTEM AND POSTMOATEM RECORDS. A

LOQISTIC MOOEL VILL B¢ CONSTAUCTED TO PREOICT YME PROMABILITY OF A CORRECT IOENTIFICATION AS
:'mlﬂ OF THE QUANTITY ANO QUALITY OF THE INFORMATION IN THC SIMULATED ANTEMORTEM

PROGRESS: (U) NONE.
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OBJEGTIVE: (L) MEDICAL ANO OENVAL MATERIEL FOUNU IN THE MILITARY LOGQISTIC SYSTEM 1S STORED
IN SIX MAJOR DEPOTE WORLOWIDE. THI EXTREWCS OF TEMPERATURE AND HUMIDITY CAN PUTANTIALLY i
RENOCER SOME OF THERE SUPPLIRS INGFFECTIVE. ACCURATE SHELE-LIPE OATA ON POTUNTIALLY 4
PURISHABLE WEOICAL AND DENTAL MATURIEL IS YITAL TO INSURE THE VIABILIYY OF SUPPLIEE AFTEA
PERIDOS OF EYORAGE AND TRANSPORTATION,

APPROACH: (U) BACKAROUND INFORMATION ON THE MILITAAY LOGISTICS SYSTEM WILL 8¢ STUOIRO 1O
IOENTIPY POYENTIALLY PERISHABLE SUPPLIES, DETEAMINE METHODS CURRENTLY WEED POR STORAGE AND
IOENTIPY SPECIFICS OF ENVIROMMENTAL FACTORS TO WHICH MEDICAL ANO OENTAL SUPPLIES ARE
CXPOSED, THE SECOND PHASE OF THIS WORK WILL B8 TNE PAYSICAL TUSTING OF IOINTIFIED MATCRICL
AND THE OETERMIKATION OF ACrURATE SHELP-LIFE DATA AFPYER EXPOSURE TO AN ENVIADNMENTAL TESTING
CHAMBER. THIS PAOJECT WAS S) ATED A3 DAOGEO0J).

PROGAESS: (U) NONI.
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OBURCTIVE:I(U) UMERGENCY VISTIS TO THE DENTAL CLINIC DEPLETE THE FIGHTING STRENGTH OF A
COMBAT UNIT. CAURES AND TREATMENT OPTIONS FOR THE CMERGENCY PATIENTS OF REPRESENTATIVE TROOP
UNITS WILL WE EXAMINED AND YABULATED. THE OBJECTIVA IS TO WRIGH CASUAL FACTORS AND OEVELOP
PRIDICTIVE AND/OR INTRRCIPTIVE METMODS TO OECREASE UNPLANNED ODINTAL VISITS ANO THUS TO
INCREASE THE TIME THE SOLDIER CAN BER PREFENT FOR OUTY.

APPROACH: (U) RECORDS OF EMERGENCY AND ROUTINE VISITS TO THE TROOP DENTAL CLINICS AT THRKl
DIPPERENT MILITARY POSTS WILL BK ANALYZED. STATISTICAL TECHNIQUES WILL BE USED TO ESTABLISH
THE PACTORS IN THE DENYAL STATUS THAT CONTRIBUTE YO THE EMLRAENCY VISITS. IF POSSIBLE AN
INDEX WILL BE CONSTAUCTED THAT WiLL ALLOW THE PREODICTION OF FUTUAE OENTAL EMERGENCY VISITS
PROM PATIENT MISTORY AND PRESENT DENTAL HEALTH. THIS PROJEICT WAS STARTED UNDER DAQES023.

PROCGARESS: (U) NONE.
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ORJECTIVE:(U) THE PRESENT DENTAL X-RAY UNIT- IS A CUMBERSOME, RELATIVELY DELICATE
INSTRUMENT, IT IS WOTHING MORE THAN AN OFFICE X-RAY UNIT THAY FITS INTO A CARRYING CASE, IT
REQUIRES TWO MEN YO TRANSPO''T IT AND NEEDS 110 YOLTS OF AC YO POWER IT. THIS UNIT AL3O
REQUIRES A DARKROOM AND PROCESSING IQUIPMENT WHICH ALSO TEND TO REDUCKE THE PORTABILITY OF

THR SYSTEM.

APPROACH: (U) IN CONCERY WITH THE DENTAL RADIOLOGY DEPARTMENT OF THE UNIVERSITY OF
CALIFORNIA AT SAN PRANCISCO, AN EXTREMELY PORTANLE OENTAL X-RAY UNIT 1S REING UEVELOPED
WHICH WILL USE A RADIOACTIVE SOURCE TO GRNERATE X-RAYS. THE USL OF POLAROID FILM WITH INAGE
INTENSIPYING SCREENS IS BEING EXPLORED TO REMOVE THE NRED FOR A DARKROOM ANO DHVELOPER. THIS

PROJICT WAS STARTED UNDER DAOGSE70.
PROGRESS: (U) NONEK.
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OBVECTIVE: (U) THE TEQHNICAL OBJECTIVE OF THIS STUOY WAS TWOFOLD: (1) TO DETERMIME
CLINICALLY, IF A 80180 MIXTURE OF PLA AND PGA CAN BR USED YO CONTAIN TCP IN OSSEQUS DEFACTS,
(2) TO OCTERMINE MISTOLOGICALLY IF TMIS PLA/PGA COVERING WILL ACT AS A BARKRIER TO RPITHELIAL
MIGRATION IN SURGICALLY CREATED LUSIONS ADJACENY TO

APPROACH: (U) SEVEN DOGS WERE USED. THE ANATOMY OF THE MANDISLE OF EACH DOG ALLOWED FOR THE
CREATION OF FOUR EXPERINENTAL AND TWO CUNTROL SITES PER QUADRANT, DEFECTS WERL MADE 2Mu WIDK
AND 4pd DREP ADJVACENT YO A TOOTH. TWO OLFECTS WERE FILLED WITH YCP AND TWO DEFECTS WERE
FILLED WITH TCP AND COVERED WITH THE MEIXTURLR OF PLA/PGA. ANIMALS WERE SACRIFICEL TG OBTAIN
SPECINENE AT 1, 3, 4, ¥, 8, 12, AND 10 VEEKS. THE SPECIMENS WILL BE PAREPARED FOR HISTOLOGLC
IVALUATIUN, THIS PROJECT WAS STARTED UNDER OAOMEOD7.
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PROCELURE “ILL LES3EN THZ CLINICAL BURDEN OF TWE

DENIAL OFFICER SO THAT i MIGNT ME AVAILAR
APFROACH: (') DESIGN OF A LUG-BRACKET FROTOTYPR

C*ANDACRYLATES, ACRYLICS OR GLASS IONOMERS, WILL
ESTABLISHCD IM THE PROTICOL.

GUT ON THK XIWLY NCYCLOPED CYANOACRYLATES.
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OBUECTIVE: (U) DEVELDP AN INTEPMAXILLARY FIXATION TECHNIQUE
THE TREATMENT C% CASUALTILS WD HMAVE SUXTAINED MAXILLOFACE

LE TO TREAT INJURIES OF FAR GREATER CONZEQUINCES.

FOR THE PURPOSE OF FIXATING THE MAXILLA TO THE MANDISLE.

PROGRESS: (U) IN THE TIME PERIOD TJ 8203 TO 8J1¢,
MATRO AND CLINICAL SCALE TO MZET NECISSARY PRACTICAL REQUIREMENTS. VARIQUS
JUCH AS CYANDAGRYLICS, ACRYLICS ANG CLASS IONOMERS,
ENVIRODNMENT FOR THEIR RESPECTIVE BOMDING STRENGTHS. AT THE PRESENT TIME,
OE4ONSTRATE TO M€ YHE BEST AQENT AVAILABLI. FURTAER IN VITRO INVESTIGATION WILL 8E CARRIED

=T
THAT will SIMPLIPY AND EXPEDITE
AL INJURIES., IK THIS MANNER, THE

ORAL AND MAXTLLIFACIAL SURGESN OR QUALLIFIED

WILL BE BONDED TO APPROPRIATE TEETH
ESTABLISH WHICH BONJING AGENT,
HEEY THE LRITERIA AS

WHICH
o SUITASLE TO

A LUG-GRACKET HAS BEEN DESIGNED ON A
BONDINR AGENTS,
HAVE BEEN TESTED IN AN IN VITRO

THE CYANOACKYLATES
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OBJECTIVR:(U) THE PURPOSE OF THIS RESEARCH PROPOSAL IS FPOURPOLD. PIRST, IT IS TO EXARINE
THE ZAMY MEALING AT THE TISSUL-IMPLANT INTERFACE THROUGH MISTOLOGIC EVALUATION. SICONOD, TO
OCTVRNING 17 EARLY HEALING CAN B8 ENWANCED WITH PLACEMENT OF TRICALCIUM PHOSPHATE IN ANY
VO108 SUTWIDMd THE OSSEOUS SOCKET AND THE IMPLANT. THIRO, TO OETERMINE THE USEFULNESS OF A
PLAIPCA BANDASE OVER THE IMPLANT VAS ALSO SVALUATED. PINALLY, TO DETERMINE, USING HISTOLOGIC
DATA, THE RARLIEST TINE THE SERRATED TOOTH ROOT CAN BE PLACED INTO PUNGTION,

APPROAGH: (U) POUR ALUMINA CERANIC TOOTH IMPLANTE WERE PLACED IN EACH OF FOUR MACACA
MULATTA MOMKEYS IM PRESH IXTRACTION SOCKETS. THE POUR IMPLANTS IN CACH MONKEY WERE PLACED IN
A STHILAR NANMER BUT LACH TMPLANT WAS TREATED IN THE POLLOVING MANNER: (A) A PLAIMN ROOT
INPLANT, (B) A ROOT IMPLANT WITW TCP FILLING ALL SERRATIONS AND VOIDS, (C) A ROOT IMPLANT
WITH PLAIPGA SANDAGE, AND (D) A ROOT IMPLANT WITH TCP PLUS A PLA:PGA BANDAGE. IMPLANTS WERE
PLACED $0 THAT CACH ANIKAL WNULD REPRESENT A 30, 45, 80, AND #3 SPECIMEN. THIS PROVECT WAS

STARTED UNDER DAOGEBT4. .
PROGRESS: (U) NONE.
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LASE OF MANIPULATION OF PORCELAIN AND METAL SYSTEMS IS OF PARAMOUNT
IMPORTANCE IN THE MOOERR MILITARY DENTAL LABOAATORY, KNOWLEDGE OF THE HANDLING
CHARACTERISTICS OF PORSELAIN DPAQUL SUSPENSIONS ON OXIUIZED METAL SURPACES CAN HASTEN THE
FASRICATION TIME OF RESTURATIONS AND BANEYITV THE MILITARY DENTAL LABORATORY IN TRAINING AND
UTILIZAYION OF CONSTANTLY ROTATING PEASONNIL.

APPROACH: (U) PIVE PORCILATIN OPAQUE LIQUINS WERK EVALUATED PHOTOGKAPHICALLY B2 SE3SILLE DROV

B0TH SMOQTH
PROJECT WAS STAATED UNOER 0AOCEQ3I.

- - T -

WENTS UN PIVE BRANDS OF METAL. CONTACT ANGLE MEASURENENTS WLRE MADE ON
SLASTED METAL SURFACES AFTER AN CQUILIBRIUM PERIOD OF ONE MINUTE. TWIS

-62- )

00 3, 1408M




% AeUNCY atestesty” | BATE OF swmiaav® £OPORT GO TREL ¢ YNIR4
lﬂlM‘Q‘ AND TECHNOLOGY WORK UMIT SUMMARY CA OG 0717 83 10 0l DO-DRAEK(ARN IS

L eavd PtV wewway [L dIns 8F mmany S MumARY 6CTYS 1A v0an MEUNTY? 1. Atesales’ - o PN meTeN .-o::s::c:‘t:‘-” . LEVEL 87 e

82 10 0l D. CHANGE u u vis Doue A veat Wt
10, WO /600EN° PROSAAN BLENENT PRBIEEY WUNELR TAM AREA NUNOEN SOAR WHT uuNet R )
~ PRISARY £27 ;‘A AR2S AD
- COnNTHIONTS
LA ar b o oo b /1 JIIIIIIJI_I STOG wmﬁi"

| LY e rrong v

SUZ Study of Saliva as a Disgnogtic Teal for Presence of Lethal Agents
5 MEIGATHNIG AND TECRELOBEAL AR A ¢

v A ocheni e ey F&W 3 : -
s S pa | G IN-HOUSE

0. AN MIED B TWSA TS & PRSIEINONAL HAY YAL & PYRPt (M Sentant)

» SAPSALPPEETIVEY SEMIRA S0 i 113
W oweog ae® L 213N 1.2
. Yvou 4 angunt AL “&aﬂ_
-« ANOOF AV fo UM, AMT, 84 1.0 122
. 88 [ 0 | | oo PLAPOAMING BREAMIIA Vovm T I
simet USA Institute oi Dental Research “*¢"USA Institute of Dental Researzh

0 sonag®
“ﬂ";lnhingtcn. DC 20307 Washington, DC 20307

|» engimas WVELTIGA T0A (Sumien MAN W .0, dsadunit o iitetieny
[PPSR T NS wane* Millar, R.A.

vau Sweeney, T.P. venesemen  202-923-4915
vaverwenn 202 576-3484 SREIAL SHEUMTY AGCOUNT mumog & POC:DA

29, samanad vat assaiara InvasTiaatons
ssser Setterstrom, J.A.

L"“mm (U) Salivary Anylur (U) Nerve Agcnt° (v Salivary

2 by Bumbes, Piogdots 100t of sovh DItk Jodes ‘hul.ood-‘o‘-)

A TECHNRE AL SRIEETIVE" I8 APPARACH, MO -/ Sontli of gl

23, (U) To determine if saliva can be ured as a diagnostic tool in evaluating the
exposure of combat troops to chemical zgents. To determine if constituents in saliva
cun be used to wonitor the progress of therapy for chemical agent exposure. Ulevelop &
rapid, esimplified field technique for diagnosis of chemicscl agent exposure in the
combat soldier.

24, (U) Changes in saliva produced by chemicsl agents and prophylactic ancidotes will
be ovaluatai. The particular ereas of atudy will be enzyme, nucleotide, and proteln
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 wmay serve as the basis for the diagrosis of chemical agent expo-
sure in the field. A new aicro technique for the anslysis of salivary cholinesterase
has been davelopad. Salivary cholinesterase levels were determined for baseline and
axperimental salivary collections following exposure to the chemical agents and one of
the prophylactic pretreatmcnts. Work to date suggests that salivary cholineeterase may
be useful for the diagnosis of nerve gas poisoning because organophosphates azay be
differentiated from the prophylactic levels of carbamates. Future work will examine
ensyme lavels of othar agents and other carbamates as well as various combinations of
each,

9.4 worie Miv “u . oniver w‘-oﬂt spymawe | -63-

et VIOUS CNIH10WS OF 11ith P Onaa oy UNILLITE AN L LY T BT P Y
OD.UOOU ‘493 “"' CoR 1 ) s atiam t(He STiasy sonp . ag OHIOLL T

niling,

-




PROJECT: 38162775A825

WOPK UNLT TITLE: t. Study of Saliva as a Diagnostic Tool for Presence of
Lathal Agents

FRINCIFAL
INVESTIGATOR: Robart A. Miller

Study of G6Saliva as a Diagnostic Tool
for Presence of Lethal Agents

PRUBLEM: One of the wajor concerns of the U. 8. Army Medical Department is
the survival of coshat soldiers who have ben exposed to chemical agents.
. 1n order to provide proper medical therapy, rapid diagnosis of nerve agente
sust b2 wade. Presently, clinical signs are the basis of diagnosis of
chemical ~gents in the fiuld. 7The objective of this study was to datermine
if a blolngical psrasater could be identified ir waliva which could sarve
as the basis cf a non-invasive method for the diagnosis of nerve gas
poisoning in the comoa: soldier.

APPROACH: Biological parameters will pe identified by monitoring changes
in salivary composition produced by the organophosphate DFP (diisopropyl-
fluorphosphate) and the prorhylactic carbamates pyridostigmine, physostig~
uina and Mobam. Rhesus uvonkeys will be exposed to the anticholinesterasas
bacause of the bivchesical similarity of its saliva to that of man. The
perticuiar parumetsrs of study will be salivary flow rate, protein and the
engyues! cholinestarase, kallikrein, lysoxyme, and amylase.

RESULTS: Work to date indicatas that variations in ealivary cholinesterase
34y serve as the baeis for the diagnosis of chemical agent aoxposure. A
rajic-metric technique has been developed for the analysis of sallvary
cholinastarase. fRalivary cholinestersse levels ware determined for basa-
'ini end exerimental collections following exposure to DFP and physostig-
zine. The rasults indicate thac cholinesterase levals in saliva reflect
blood cholinesterasc lavels following expreure to the organophosphate DFP.
On the other hand, salivury chelinesterase levels were increased rather
taxa inhibited iike the blood cholinesterase levels following ~xposure vo
tha carbamste physostigmina. Both physostigmine and DPP deciveased salivary
ievels. They also increased the salivary levels of total protein, amylase,
and lyscayme, but not significantly. The chclirergic drug physostigaine
incressed sslivary flow rate. The o-ganophosphate (DFP) caused a decreaca
in the rate of salivation which is in disagreement with previously rcported
signs of organophosphate poisoning.

licaticae

Im for Madical Defei.ae

ainst Cheajcal

ents.

One of the character‘scic cliuical signs of ne.ve gas polsoning is
inccessed salivation; however, this was not evident following axposure to
3/5 Lbgg dose of DFP. 1In fac:, a deczesne in flow rate was obsarved. This

direct disagreement with praviously reported characteristic aigns of
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organophosphate intoxication indirasctly questions other raported 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 1is
superior to the existng procedurs becsuse it can be used to differentiate
organophosphate agents from the prophylactic carbsmats pretreatment. In
addition, a non-invasive technique can possibly be developed into a test
strip for the soldier in the 51.13.
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