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- STRAIGHT

TEETH WITHOUT BRACES

A simple device, said to painlessly reposition the jaws, may do away with burdensome braces.

=l Imost every Wednesday, orthodontist Leon Kussick
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goes to the American Museumn of Natural History in
New York City to examine ancient skulls. Why? “It's my
. business to understand everything about the human jaw,”
he says. From his studies of fossi! jaws and childrens’
! teeth, Kussick has concluded that braces, the cumber-
' some, costly stock-in-trade of modern orthodonture, are
i often unnecessary and can be ineffective as well.
i Thousands of children each year have teeth extracted
and braces fitted to treat malocclusion, a defect in jaw
' formation that prevents the jaws from fitting together
properly. According to Kussick, this appreach to the
problem is all wrong: “*Braces move teeth, not jaws,” he
says, “and pulling tecth often worsens an already bad pro-
file. Traditional orthodontists are still helding on to the
tip of the iceberg—the teeth—when the heart of the treu-
ble is in the bones and muscles.”

4 So for 20 years, Kussick, who practices in Livingston,

New Jersev, has been correcting malocclusions his own
way—Tfollowing a procedure that most orthodontists
| would consider unorthodox. His method, called bone re-
modeling, is based on a novel analysis of the way jaws
grow. Most dental schools teach that jaw growth occurs
at the front of the head, near the teeth. But Kussick and
several bone physiologists disagree. They believe, instead.

L
/

that new bone is added on closer to where the jaw meets
the skull.

To correct the most common malocclusion—in which
the upper jaw protrudes far beyond the lower—Kussick
designed a simple acrylic appliance that affects the jaw’s
natural growth mechanisms. The patient must wear the
device in his mouth three hours each day, as well as all |
night. When it is in place, the mouth is held open and the
lower jaw is pushed forward. According to Kussick, this
puts tension on the chewing muscles. The upper jaw shifts
back, and the lower jaw moves farther forward, slightly
displacing it from the joint where it fits into the skull. The
jawbone eventually elongates and grows back into the
joint. The net effect? Lengthening of the lower jaw. Once
proper alignment of the jaws is achieved, the treatment is
discontinued.

he beauty of bone remodeling,” says Kussick,

that it is permanent.” And the treatment, which
takes one to three vears, can begin as soon as the maloc-
clusion starts to show—around age five to seven. It works
best on youngsters, he adds, because they still have the
potential to grow.

Kussick readily admits that his approach is controver-
sial. But after treating more than 2,000 patients, he is con-

vinced that it works. n
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" To correct an overbite fleft). a bone remodeler (insetj is used ta move the lower jaw forward, slightly out of its joint in
‘ the skuil. Tension on muscles causes the upper jaw to drift back and the lower to lengthen until the jaws are aligned (right).
Al.fhough as many as 2000 jﬂ'wj haw bem treated with rhe a’ewce, rhe procedure is still not acrep{ed by most orthodontists.

Illustration by Michacl Reingold
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JAWB

<87 WORDS> Got cold hands, numb feet or headaches? You

snow plow or you should have your head

either operate a

well, at least a part of your head -- your

examined...
Stephen Smith of the ("fempor-row-man-dib-u-lar")

Clinic of Philadelphia

jaws .

Temporcomandibular Orthopedics

reports that reposturing jaﬁs and bites out of joint can

improve blood circulation to other parts of the body.
Smith reports that patients who underwentu such
effects on

ad justments experienced pronounced positive

Objective measurements showed an

circulation.

in blood flow in the fingers and toes.

their

actual increase

<SCIENCE- NEWS, Dec 6, 80 pg 365, OSTEOPATHIC MEDICINE,

Aug and Oct issues> Mobios Growp.,L.A.
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Smiling throu

A fast,

NEW YORK UPD — Dr. James
Eisdorfer's specialty is making peopie
smile.

He smiles as he recalls some of his
patients — a teen-age girl from New
Jersey who never smiled outside her
house, a Staten Island housewife who
always talked with her hand in front of
her face, a young bov with a foothall
Injury. a television anfiouncer and
plenty of models.

T give them immediate smiles”
Eisdorfer said.

Eisdorfer is one of about 10 percent
of the nation's dentists who now are
restoring chipped, lined. stained. pitted
or crooked teeth with a method that is
faster and less expensive than capping.

The method. composite resin reste:
ration, entails using a mixture of sitica
and quartz — compounds previously
used only to fill cavities in front teeth
— to paint over various flaws. After
the thick mixture sets, which takes

about 10 minutes, the dentist uses disky °
to “sculpt” the tooth into the desired . Huring

shape.

m!)isdarégsaidhhmkomtxam
asm nscap;ingamoth,along,
ofgen painfu] process that involves
grinding a tooth down to & stub and
then crownimg it with & cap of
porcelain filled with goid.

While capping can run $500-9600 a
tooth and take a minimum of three or
fours hours per tooth with multipie
visitsrequired,pajnmmm
and often can take }ess than an hour to
resmreamoth.Eisdm'tersaitt‘

Eisdorfaahoisconﬁdmtﬂmt_hk
work lasts “in excess.of five yegm,”
which is about how long he hay heen

using the process. Nope of bis patients = -

thus far has needed new work, bre said.
“But nothing iasts forever,” Elsdor-
fer said. “Crowns have to be regdone

gh the resin

Inexpensive way for dentists to restore some very bad teeth

restoration will replace capping entire-
Iy, but that it is a practical alternative.

The process is practical
for persons who



The miniature intra-oral tensioning device that
The device is anchored to a firm tooth in the
back of the patient’s mouth and its spring mechanism
Apart from eliminating repeated trips to the
dentist’s, this tiny tensioner will be useful in other

Got a crooked tooth? Don’t despair ! A tiny device
can straighten teeth by cxerting a constant lineal pull

developed by an American firm will set it right
is no bigger than an aspirin tablet. Its main advantge

over the conventional braces-and-archwire technique
is that, it does not require repeated retightening

adjustments in a dentist’s clinic.
miniature cable wire. Pulling with a steady 8-ounce

force, it can move a tooth by as much as 1/4 inch

attached to the crocked tooth by a fine loop of
during a predetermined period.

Tooth straightener will set it right !

| o\
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Look, ma, no fluoride

Two water-treatment flucride chemicais that are used by
mare than 4 600 U8 cities and towns to help fight tooth decay
are in short supph U & Centers for Disease Control afficiais
recently reported The two chemicals —sodium silica fluonde
and hydrofluosilicic acid — are byproducts of phasphate
fertilizer production. Supplies of the two chemicals are quickiy
disappearing as a result of a severe cutback in phosphate
fertilizer production. which in turn is due to decreased demand
The shortage is expected to last 3 to 6 months. according to Jack
Jackson and Thomas Reeves of CDC in Atlanta. Ga.

The CDT officials sav there are ather known ways to synthe-
size the two fluoride chemicals. but these means are toc expen-
sive to use during what is presumed to be a temporary declingin
phosphate fertitizer production. A third fluoride substance —
sodium fiuoride — already is used in toothpastes and 1n some
smali-town water systems. But because it costs at least &1 per
pound {compared with 10 to 25 cents per pound for the two
fertilizer-related fluorides), sodium fluoride is too expensive to
be more widely used in water.

The CDC officials estimate that use of fluoridated water can
reduce the incidence of dental caries by 50 to 65 percent. A
marked increase in the incidence of cavities may be apparent.
Jackson and Reeves sav. if the flucrine shortage should continue
[or at ieast nine months.

Y
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Television,
The Modern Anesthetic
rihodantists are well trained 1o get kids'

! O'ﬂg!h slraights what they often have prob-
lems with i< getting them to sit straight.

Now. Video magazine reports, a New York
arthodontisi has found a way to keep his young
patients quiet. He's installed a system of tele-
vision se1s around his patients’ chairs; each child
watches a viden tape while the dentist is
working.

“Kids are so enthralled watching television
that they're totally oblivious to discomfort,”
says Marc Lemchen. “We've extracted baby
teeth without the kids even realizing what was

minute adjusting applications

22588 1
Ei {E =21z gravel sounds go away——
ok g E fi and supposediy increases
A I muscle strength up to 50%.
é 2 8eg : P
£83°2 |2 o The piece of acrylic is
S5, 8 3 3 ~ called a bite plate or dental
=g |z 7. splint. It clips over the
e = O ) H :
E= : o= |3 3 lower molars and bicuspids
g 5 2 g § z to realign the bite pattern,

Using dental splints, weight-
lifters swear they can heft
more iren and runners that
they go like rabbits,

If the jaw is not properly
aligned, says Dr. Kaufman,

the rest of the skeletal
frame has to compensate,
and eventually the stress
makes you hurt all over.
Others hold that stress
to any part of the body
weakens the entire organ-
ism. Since many nerve

Dentistry

Jockstraps
for Jaws

. pathways to the brain pass
Dental splints prove no through the T™] region,
boon to strength stress there could show up

anywhere, they contend.

First, put vour kittle fingers Stephen Smith, D.M.D.,

In your ears. Now open and | clinical director of the Tem-
close your mouth. Feela poromandibular Orthope-

click? Hear a sound like dics Center at the Philadel-
footsteps.on gravel? phia College of Osteopathic

Those, says sports ortho-
dontist Richard Kaufman,
D.D.S., of Oceanside, New
York, are signs of a sick

Medicine, claims that T™MJ
dysfunction also impairs cir-
culation. Correcting the
bite, he avers, increases

temporomandibular joint body blood flow, which
| (TM)). should boost athletic per-
A much-touted cure for formance.
+ TM] stress is driving a lot Despite such substantial

of athletes—be they week-
end joggers or professional
football players—to den-
tists. There, for $200 to
$400, they are fitted with a
small curve of acrylic that help reduce the headaches
makes the click and the and neck tension of sezere

‘L q-m‘Ht '\H’L M.FZAH MariApr 82

Each set is equipped with headphones.
Patients may witch a choice of shows, ineluding
“Gilligan’s lIsland,” “General Hospital” and
several specially preduced tapes on tooth care.
T'he whole set-up cost Lemchen $10,000. 0O

1>

investment in theory. the
splint failed to raise perform-
ance in its most ngorous
test. True, even skeptics
agree that bite splints can
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By Dr. Bernard Dixon

T hanrks to smallpox vaccine. a
teared and vile malady was
purged from the planet about a
year ago Today microbologists are vying
with one another ta predict the next
vaccine that witl nave such a spectacular
effect or numan well-being. Immunizat-on
against measles. perhaps? Theoretical v
that disease could also be eradicatea A
realty poentinfluenza shot? One for
malana? Or one for the commor coin?

My guess is thal a quite o fferer:
vaceine will make the heaglnes quning the
1980s This decade wil see e
introduction of a vace ne ‘o compalwhat s
probably man's mcst zom™on d sease
tooth decay The Wester~ worid 1s now
be:ng ravaged by a masswve epdemic of
dental cares even among young children
Fiuoridation ana avoiding sticky candies
can help. however, Inducing immunity
woutd be a tremendous advance.

What s the basis of this pred ctior? Two
baiches of caries vaccine a ready exist
They were prepared -~ Londor. at Guy s
Hospital and at the Roval College of
Surgeons, and ey have been stunningly

OMN|

effective in preventing tooth decay in
monkeys. But unsolved technical and
ethical problems will have to be
confronted before the gap is bridged
tetween the lower animals and man
Despite much pain, discomfort, ang
anxiety. caries is not & dangerous disease:
we Must make sure that the vacc:re 1s safe
betore we use it innumars

Like smal'pcx or .nt.uerza cares
deveiops because o infecton Nis
ca.sed Dy pacienathat coionize the
surface of teeth thriving within white
piaque. which adheres to the enamel.
From experments with both germ-free and
infected animals. we know that only two
conditions are necessary for decay to
begin. First. the food must contain sucrose
or some other carbohydrate. Second a
bacterum known as Streptococcus
mutans must be present. By fer—en’ rg
carbohydrate. the bactenum prozuzes
acid strong enougn s ercge en~ame an
begin the process of cecay

Armed with th g ~fgrmanor ae snowd
be withinreac- 2% a vacc ne aganst
caries As 4" Jther microbes. it should

o
~

19

Warning to denlists A vaccine may scon eiminate cavities ke the one above, magnified 100 umes.
18 OMNI

(2

be possibie to change S mutans sotnal
triggers antibody production when
injected but NG .onger causes disease
The only snag s tha' 'eeth seem to be
‘outside” the body shielded from
antibodies presen: -rthe bloodstream.
Over the past decade nowever. we have
found that a fiuid nick r art zodies seeps
trough the crevices betaeer teath and
gums This discovery nas great , Doosten
nopes trhal mmuniZation can ora
geca, 2ary ingd ngs 5.

BT
RN c2)

strategy :sngny ‘sasoe

Professor Bertram Comem gna -
colieagues at the Royai Col ege 2
Surgeons have raised irus monkeys or a
diet rich in fermentable carbohydrate
and injected them with a vaccine based
on 5 mutans. The monkeys remain free of
decay as much as nine yoars after being
reatec A Guy sHospta . Prolessor
Tmomas Lemmer 3o2 T s tea™ maue
repoTies e3La , PIOTTSING tEaLt
mesus morkeys Because nesiruciare
and gevelopment of these animas tee!n
and their vulnerability to decay. are very
like those of human teeth. the prospects
for success in man look excellent

Unttil recently one major hypothetica'
difficulty remainec As ‘ar as our immure
Syslem s concermed oMme Components
I 0SETy feSEMID.E SOme
carts o' me huan neant That s why
meumatc fever anses Forlowing a sore
inroal caused oy tnese bacteria,
antiboaies generated to repel the invaders
occasioray atack heart muscle instead
The poss:Cility tnat this might happen witk
S. muians vaccing worrnes scientists

Protessor Cohen's group has now
discovered that the component of
S mutans that reacts against hear:
muscle is not needed for the vacone to
work . Efforts are being made to punfy
vaccine containing only those parts of the
bacterium that confer protection and none
that could do harm,

The cost of caries ir treatment. pain.
loss of teeth. and lost tme in industry and
education is incatculable. The prospect of
its prevention is cne of the most welcome
and unexpected dividends of science
from the Seventias OQ
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y trenchmouth. Only one of the

patients was black. yet all came from a universit

produced an unexpected finding: blacks ap-
tai clinic population that was 40 percent black.

pear to be virtually unatfected b

100 study

patients were found to possess impaired polymorphonuclear
The study also

white cells were within normal levels in the patients. But the
leukocytes—white cells known to enguli and eliminate bacteria.
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EFFECT OF ELECTRIC
BRACES SHOCKING

rHILADELPHIA —Electric braces,
which could take a big bite out of the
amount of time usually needed to
straighten teeth, have been developed by
researchers at the University of Pennsyl-
vania School of Dental Medicine.

Dr. Zeev Davidovitch, orthodontics
professor and head of the research team,
says miniature batteries, transistors and
resistors produce and regulate the low-
level electric current in the device.

The electrical-mechanical device, used
with conventional orthodontic braces, has
been successfully tested on animals, Da- -
widovitch says it could straighten wet!lltt

SEALING THE GOODNESS
IN YOUR TEETH

Tooth decay, mankind’s most prev-
alent disease, may soon be a thing of
the past. Fluoridated water, available to
over half the American population. has
already reduced the incidence of caries
by 60 percent since 1945. Now a pre-
ventive technique that coats the decay-
prone rear teeth with a glaze-like plasr-
tic sealant is being perfected, and it
promises to wipe out cavities entirely.

"“The sealant could definitely mean
the elimination of cavities,” says Dr.
john A. Hargreaves. professor of pediat-
ric dentistry at the Harvard School of

108 NEXT MAY/JUNE 1980
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twice as fast as regular braces and be no
more inconvenient. He hopes to begin a
three-year study on humans soon. “The
bulkiness of this power pack resembles
the bulkiness of an extension screw, [of-
ten] used to expand palates,” he says.

““It can be easily taken in and out and
should pose no discomfort to the patient.
He can wear it only at night, and he can't
throw it out of adjustment unless he steps
on it or breaks it with 2 hammer.”” -

In initial tests, standard braces were
placed on one side of a cat’s mouth, the

-device on the other. An eectrode was

placed on either side of a tooth and a
small amount of electricity was generaied.

where there was electrical stimulation
tooth movement was twice as fast. The
scientists also found that because cell
stimulation occurs a few minutes after
electricity is introduced, the device does
not have to be worn 24 hours & day.

“When you try to move teeth, you ap-
gzlforﬂxs—the wires, springs and elastic

ds-—to the teeth, The force is trans-
mitted to the surrounding tissue,'” David-
ovich explains.

“We thought if we could get more cells
involved ia the surrounding tissue, we
would get move rapid tooth movement.”

1t has been estimated that only five to
10 percent of those wiio need orthodontia

~ receive it, Davidovich says. If treatment

time, which often runs into years, can be
halved, more patients will be willing to
underge treatment, he predicts. :
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‘j'ﬁChanges in 9
The Dental Field

: Almost one of every four Americans over age 50
is already toothless. By age 65, the number doubles.
Altogether, more than 40 million people wear dentures.

ITEM: In the face of these startling figures, there
are epcouraging signs that dental care will become
more available to the 50 percent of the US. population
that never receives this type of service. The dental
profession is moving toward a non-medical environ-
ment with retali store dental facilities. At the same
time, the number of women entering dentistry is
i ¢imbing dramatically.
! JTEM: Amoeng the 135,000 dentists in practice
; today, 50,000 have opted to avold tbe expense of
j establishing private practices. Instead, these men and
i women have entered group practice or hospital-based
! practices as they graduate from dental school. Today,
83 retail dental operations in 15 states are housed in 21
different chain, drug and discount stores — with
unforeseeable effects on dentist-patient relationships.

ehind many of dentistry’s new trends is the

growing cost of dental education. Today's dental
student may incur costs of up to $200,000 for education
and establishment of 2 dental practice, Dr. Stuart
Ginsberg told » Grester New York Dental M¢ 3
recently. That tab poses an insurmountabie pro. .n
for the middie class, the traditional wellspring of new
dentists. -

“Who can afford to become a dentist?” Ginsberg
asks. “The very rich can, but they normally do not; the
very poor, subsidized student can, but few enter the
dental profession. That leaves the middle class as the
major pool of new dental talent. Apparently neither
these students vor their parents can afford the
astronomical cost.” .

This helps explain why dental school applications
plunged to 9000 in 1980, compared with 15000 in 1975
for the same 6000 places in the nation's 60 dental

schoois. In 1961, some major dental schools couldn’t fill
available places for the first time in the 20th century.

Meanwhﬂe, though, enrollment in dental schools by
women has risen from less than 1 percent untii
1970 to 19.8-percent in 1980. Projected figure for the
number of women in the dental work force in 1990 has
been estimated at 7.9 percent of total dentists as against

the current proportion of 3.2 percent.

To Ginsbherg, a possible side effect will be the
_downgrading of dentistry from a profession toa job
with concentration on mechanics instead of science.
The high cost of practicing dentistry is making the
profession less attractive to bright young people. The
average net income in dentistry stands at $4°
annualty compared with about $80,000 in the j

- 1970s, despite enormous inflationary pressures.

“This is not a t deal of money in terms of

attracting highly | ed peopie to the profession,”

" eommented Dr. Tillis, editor of the New York
State Dental Journal. .



S AR weweds mo o L — - -

SAN FRANCISCO—A dental professor
says a vaccine that blocks the buildup of
bacteria on teeth and prevents decay is
being developed—and users woukdn’t
have to worry about eating candy.

But before the vaccine—Dbeing tested on
people in several countries—can be used,
it must be examined for long-range side-
effects, Dr. Harold Slavkin said recently.

It is not sugar but bacteria that causes
tooth decay, said Slavkin, professor of
A craniofacial biology and biochemistry at
i the University of Southern California.

*The idea is Dot to remove sugar from

twELima g eaw AU me E AR R ——

VACCINE TO WIPE OUT
TOOTH DECAY TESTED

thereby preventing decay, he said.,

- Animais are also being used as subjects
10 test vaccines to prevent gtin diseases,
which result in inflammation, swelling,
bleeding and, eventually, tooth loss.

‘‘“The toothbrush has not turned out to
be a very effective way to check this dis-
ease on a worldwide basis, simply because
most people aren't perfectionist enough
0 maintain absolute hygiene. So, the vac-
cine looks promising,”” Slavkin said.

Such research indicates “‘we are on the
edge of a new frontier in dental and med-
ical care, which could include such seem-

‘5 cl the diet but 1o prevent bacteria from
Y sticking to teeth,” he explained.
v The vaccine blocks such attachment,

ingly outlandish practices as ‘cloning’
healthy tissues to replace diseased tooth
enamel and gum tissue,”’ he said.

" Dentist Shows Off
His ‘Invisible’ Braces

By John Wilkes
A Beverly Hills dentist described in
San Francisco yesterday his vastly im-
proved version of invisible dental braces —
attached not to the front but to the back of
the teeth.

Dr. Craven Kurz told colleagues at the Ameri-
can Dental Association convention that he has
already successfully straightened the teeth of 50
people with the new braces and that 2000 other
patients are now wearing them.

He sajd his technique represents a “novel
application of standard techniques used by most
orthodontists.” In effect it's turning braces inside
out — placing them behind the teeth instead of in
front where they are so visible.

Kurz, a 39-year-old former professor of ortho-
dontics at the University of California at Los
Angeles, said the new braces are more comfortable
than conventional braces and, unlike conventional
braces, they leave no telltale dullness in the enamel
on the front of the teeth when they are removed.

He said he developed the braces to straighten
the teeth of Playboy Bunnies and other glamorous
patients who couid not allow their appearance to
be marred by “tinfoil on their teeth.”

The invisible braces cost a third more than
conventional braces, however, because they take
longer to put on and adjust.

Kurz showed scores of before-and-after slides
of patients during his 2%-hour talk at the Moscone
Center, and one patient described her experience
with the braces.

- &

“Fortheflrsttwoweehmytonguekept
ﬁndingthebmces,andlhadahudtimenying
‘s, ” said Denise Mauchmar, 28, Kurzr's orthodontic'
technician, who wears a full set of the invisible
braces. “But now, after seven months, | hardly
notice them.”

A similar version of invisible braces was intro-
duced by a Japanese orthodontist, Dr. Kinya Fujita,
at the 1981 meeting of the American Association of
Orthodontists. Kurz insists his braces are more
successful.

As with conventionaj front braces, the wires of
his invisible braces are anchored to metal bands
around the four rear molars on the top and 'bottom
of the jaw.

The metal anchors are bonded to the back of
each tooth in a three-step process. First, the enamel
is etched with acid to prepare a surface roughened
by microscopic fissures. Then resin is applied to
the prepared surface 30 it penetrates the fissures in
the enamel, giving the bonding material a strong
base. Finally, the anchor is cemented to the resin.
‘When the anchors are in place, the wires are laced
through them and tightened, as with conventional,
front-of the-teeth braces.

Kurz has trained 2000 of the more than 6700
American orthodontists in the new technique in
seminars sponsored by Ormco, the dental appli-
ance manufacturing company to which he sold the
patent to the process.

“Within a year's timé.” said Kurz, “just about
every orthodontial supply company will be making
the appliance.”
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A new whey to fight

| tooth decay

Photographers have alway:
acted as if “cheese” were
the mantra for a big healthy
grin. Now, research at the
University of Minnesota m-
dicates that it could be.
Certain kinds of cheese ap-
pear to prevent cavities.
Just saving the word
won't do any good, and it's

!

SWISH AFTER
EVERY MEAL?

A vaccine to prevent cavities has /

had good results in rats and monkeys

put on a diet of sweetened foods; some )
dental researchers are optimistic that it
will be equally effective in people.

Limited human trials are under way.
“It's  been
doubt that the vaccine has protected

animals to an exceedingly high de- -

gree,” says Dr. William H. Bowen. chief

of the caries (i.e.. tooth decay) preven- '
tion branch at the National Institute of -

Dental Research in Bethesda, Mary-
land. If all goes well. I'd say we’ll

established bevond

Americans
Suffering

From Gum
Disease .

epidemic proportions,
reports Dr. Robert

l . BY ; ‘
not vet clear that four out of “ ?ave an anticaries vaccine for ‘k,lumans ! Genco, of State Univer-
) | n as little as four or five years. sity of New York at
five dentists are about to The vaccine consists of killed Duffalo, .
‘ recommend a lotta nicotta. Streptococci bacteria—the variety that | . ““Eight ont of ten
\ But microbiologist Chatles normally inhabits the mouth, not the . sduls over the age of 35
kind that causes strep throat. Alive and * — 8B estimated 96 wil-

! Sehachtele, Ph.D., be-
| lieves he's closing inon a
| cheese chemical that can

in their natural habitat, these bacteria
gleefully pounce on carbohydrates
stuck to the teeth, and the interaction

Non Americans — hnve
some form of perio-
dontal disease,”’ he

P

' disarm dental bacteria. produces acids that eat through enam- says. ‘‘If met con-
‘ Using tiny sensors, el. What the vaccine does is stimulate . :ml:d&“ﬂﬂlﬂthnate—
i ; : ad to toeth loss

e hecks the the salivary glands to secrete more of . Wy e
Sﬁha .htT]: Cakfl s ; the antibodies that attack and destroy 2 -through weakened
¢ emt.llca fre p to?f'np h Streptococci. Vaccinated animals have ‘ %’“ﬂ:{t‘ ¢ of
countless foodstuffs mthe | developed ) trestment o
eveloped 60 percent fewer cavities * this Siom is e

mouth. These tesis have
measured the way dental
plaque immediately turns

almost all {oods into corro-
sive, enamel-eating acids.
Recently, however, the
Minnesota researcher dis-
covered a remarkable ex-

the carbohydrate-sugars of

than untreated controls.

Test animals get the vaccine either
mixed in their food or by injection. but
researchers aren't sure yet how it

would be given to people. In the human

trials so far, volunteers are swallowing
it. Early results from these experiments,
however, show that some people fail to
release the Streptococei antibodies,
probably because the vaccine is de-

the American public
~ about $1.5 billien a
year, and not all those
. %o have it ave being
treated.”

ception: 7 of 13 cheese stroyed in the inhospitable digestive . the
types he and colleagues ; : A sl versity.
tract. So investigators are considering a & — MIDNIGHT/GLOBE
looked at—there are more liquid, to be swished around the ot N -
g2 mouth, mouthwash style, in order to Jom 3 Y . 3“
directly stimulate th2 salivary glands. “a Saidi

ey T

S



By Charles Peti

Seienre Corcesponderr

A S-vearold Oakiand child
sprawled lazily on his back In
the dentist's chair,

He epened his mouth wide, ex-
Fosing & pale tan spot of typical
childhood tooth decay in an upper
molar.

clinle treatment room at Children’s
Hospital Medical Center of North-
ern Californfa in Qaklang. No shots
of pain-killing drugs. There was og-
ly the cticking noise of a smail elec-
tric pump that delivered a steady
stream of ciear ang nearly tasteless

Washing Away Tooth Decay

faot control switch and moved in,

No drill whirred in the dental

sclution o the tooth.

Steel implement in hand, Dr,
David L. Rothman teld him what a-
good boy he was, thep stepped on a

After a mask isolated the young patient’s tooth, the solution was
so it could soften and wash away

end of the tool

the applicator as the decay gradual-
Iy softened and washed away, leav.

Rothman probed gently with

A WASH FOR TOOTH DECAY

From Page ]

hefore the salver flhmg wen n,
there was g, v drilling

Hothman was demonstrating &
new method of washing away cavi-
ties, with Jittle or no driiling and ne
Pain-killing drugs or gas. Approved
for marketing by the Food and
Drug Administration late last vear,
itvomes to California in November.

This process is not for every.
horly every time. Many fillings still
will 1mean drills and needles, Partic-
Glarly for hard-to-get-al cavities be-
tween teeth, Rothman said Only a
lut tnure experience will reveal ust
whete this tew method fits inlo
dentistry

The use ef this nonoxic, pain.
iess Lolihon comes more than a de.
vade afier 1wo dental rescarchers at
Tufis University in Boston, Drs. Mel-
vyn Goldman and Joseph Kronman,
CAINE a0Toss an engymedlike chemi-
val called GK-101E that softens only
portions of 1eeth already breaking
dawn because of hacterial decay,

The company that has the
MEts to it National Patent Dental
Products of New Brunswick, NJ., is
finding a ready market among den.
Hsts for the enzame and the applica-
et uipment at 700 a set

Tre S clams that the syl
SERCE s hontoxic and does not irrj.
tate grnns or the pulp of the tooth,
and that it breaks down rapidly in
waler and urea, substances that the
body contains naturally,

The president of the company,
Keith Stoneback, said, “The dentisty
dreveryexcited, but we'rey ery ner-
vousalout the public hearing about
this product before the dentists
Bave 11" He refused 10 guess what
percentage of fillings can be done
with the system, marketed under
e name Caridex (caries is the med-
wal term for tooth decay).

“Alot willbe up to the individu-
al practitioner.” he said, “You can
S50 TLan almest any situation, but jt

+ |

Is not shwavs practical,”

Cavitics that are between teeth
or 1hat are otherwise hard to get 1o,
he<i1lisay require so much dril.
ling ust10 gain access that the Cari-
dex method offers livle benefn,

The sestem comes as Looth de
cav already is on the wane in Ameri-
Ca. Heaseny include increased flue
ridatiun of waler, sales of mouth.
washes and testhpastes 1hat contain
fuoride, a tenidency by many peo-
rle to brush and floss more and
avoid sweet or starchy foods that
promote decay, and better dentist-
Ty

Sometimes fillings are not even
needed for sial] areas of decay that
can be rehardened with chemicals
that restore the mineral structure
of cnamel.,

Nonetheless, 0 much adiance
interest has been generated by the
Caridex system that 1he CDA Jour.
nal, the magazine of the Caltfornia
Dental Association, commissioned
three respected California dentists
1o review scientific literature con-
cerning il. The magazine also had
Rothman try it out at Children’s
Hospital.

“Is very unusual for us to or
deralest of a product, bul we did it
this lime because this js such an
unusual idea,” said Rich Martin, the
magazine's mahaging editor, “If it
performs  as  the manufacturer
claims, it would be a major innova-
tion. When) anybody tells you they
have an idea for drill-less dentistry,
we're interesteg.”

Dr. Ernest Newbrun, a nrofes-
sor of dentistry at the University of
California at San Francisco, was
among those wha went through the
sciemific reports but did net try the
deviee itself. He is cautious.

“You ‘have ta be careful with
these things,” he said. I remember
back in the '50s when somebody
came oul with a sort of sand-blaster
for cevilics. There was a lot of hype

ing a roughly ¢ircular cavity sur.
rounded hy healthy white enamel
and underlying dentin,

show any discomfort. He just wateh-
ed, relaxed and fascinated, holding
the hand mirror Rothman had giv-
en him,

with no pain, Except for a 30second
touch-up with a low-speed drilt fust

The litte boy did not squirm or

It all took less thap 20 minutes,

"Back PageCol 1’

I'hotos by Roger It Vi

discharged through the hook-like
the decayed area

DR, DAVID ROTHMAN
He “didn't think it would work’

and hepe, bt )t never caught on.”

Mire positive was Rothman,
wha has tested it on about 45 chil.
dren, ages 18 months 10 17 vears, "1
really dida't think it would work,”
he said. “But it does.”

In some cases it made a dramat-
ic difference. Gre 4-year-old girl sat
calmly through the procedure. She
had been sent Lo Children's Hospital
by a neighhorhaod dentist because
she flew into a panic over drills and
needles.

Il her cavities had not washed
out seccessfully, the next step
would have hoen to put her under
feneral arnesthesia for her fillings.

Instead, Rothman gave her the
pedal switch for the pump, and she
hapmly operated it with her hands
while he worked on her tooth

Textron Strike

Hartford, Conn.

AbouL 1200 workers walked aff
their jobs vesterday at twoe Textron
Ine. plants that make bali bearings
for the aerospace, farm eguipment
&nd machine tools markets.
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A DENTAL scientist
has discovered a cheap-
er and easier way of

Lliminating gum disease.

— Dr. Paul Keyes of the
National Institute of Den-

' tal Health uses a sophisti-

" cated microscope and a
television monitor 10 detect
the early signs of period-
ontal (gum) disease,

Once found, the illness is
overcome with the use of
anti-bacterial agents.

The ailment is often
blamed on poor diet, and

‘causes its victims to jose

. their_teeth due to destruc-
tion of bone and gum tissue

in the mouth. o
And it's a problem that

can literally make you put

your money where your
mouth is. Surgery, the tra-
ditional cire, can cost from

2l -

51,000 to $10,000. Even
then, there's no guarantee
the patient will keep his
teeth.

method costs anywhere
from $125 10 $750 )

of bacteria is always seen
m the gums of people with
periodontal ailments. Once
that bacteris is destroyed,
the disease is gone.

actino omyces viscosi
and show up readily during’

of a diseased person's § tiskwe will contain the

teeth, _offending bacteria as well
The infectioa; which | 88 white blood cells, the

appears as squiggly lines § body’s disease fighters.

on a television monitor, }
ferrets its way into crevices | th
batween the tooth and gym,

MS AND

Expert’s simple technique

spares victims pain, too!

remain thgre until transmit-
| ted 10 another person or
until flushed out.

Kissing is the most
common way df passing on
the infection,

Keyes says he has treat-
ed more than 150 perio-,
dontal disease sufferers jn {
the past seven years with
his new method. and claims
great success.

““Those patients who ~

(Keyes' non-surgical

Keyes says a certain type

- followed My treatment
Diseased guideliges hive done well,
The bacteria are called he sayy.

His treatment sfarts with

CASH |

bacteria from near the tooth \
root. These areas are treat- -
ed with anti-bacterial
medications.

In extreme instances,
Keyes will prescribe anti-
hiotics like ampicillin or
tetracycline for a few
weeks to kill off u
bacteria.

When that's done, the
patient follows a home-care
course that involves daily
brushing with an antibac- {
terial paste made from =
salt, beking soda and
hydrogen peroxide.

— Keyes saysthe simplicity
of his ireatment has caused
some dentists to be skepti-

8.)

an cxamination of the .

MiCroscopic examination infected gums. Afflicted

Keyes then removes alf
¢ bacteria deposits in the

» teeth, often flushing out

AUGUST, 1981 MONEYSWORTH (17)
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—Continued from page |

in quite a few ways and suddenly we
woke up and saw what they were up to
with this one.”’

Kinghorn says the prospects of growing
the plant, Stevia rebaudiana, in the Unit-
ed States seem bright. The plants ‘‘grow
like weeds, so cultivation is a very attrac-
tive commercial proposition,”’ he says.
They are already being grown in limited
quantities in California. .

Part of the study’s urgency is the lin-
gering fear that saccharin, which has been
linked to cancer in rats, might still be re-
moved from the market.

The FDA has :ma to ban saccharin as

WEET SUBSTITUTE|
FOR SUGAR FOUND

a food additive since 1977, but Congress
has blocked the action. Other synthetic
swecteners, called cyclamates, were
banned in 1979 as potential health haz-
ards. So far, no other sugar substitutes
have received FDA approval. :

However, saccharin will be kept on the
market by the Reagan administration
even if Congress doesn't renew the law
that aliows its sale, according to Health
Secretary Richard Schweiker. Schweiker
maintains that it is foolish to ban it,

*Until we find a new kind of sweetener
to substitute,’” Schweiker says, *“T would
think that in saccharin’s case the benefits
clearly outweigh the risks.””

gum bleeding will diminjs¥;,
Dr. Thomas Robertsy i7"
Mm:: Beach, F
entist, agrees atie
findings. :_m,.nuowham%: .
follows hig 344, the oOf -
there is.no , arrested.” Reta:
dition can ’

ntouched m :

-

/

e

ﬂ - George Diaz, another
Faltn Beach dentist who «
nees the Keyes method.
says, “‘You must keep in

 mind that it's a team effort.
The patient must be willing
to do his part if he wants to
keep his teeth.” .
Other experts, like
former University of North
Carolina periodontics pro-
fessor Dr. Paul Cummings.
hail Keyes' treatment.
Cummings says the
‘" method is far better than
' anything he has seen.
*‘The plus is successful
treptent at low cost with-
out surgery,” he says.
““TBe only minus is the
periodontist makes. less
a“rﬂn using this tech-

-

-

cal of his therapy. % " *“A%-fat as.l am con-
Any competently train- b cerned, the plus oitweighs
ed general practitionet cap the minus. 1 believe a
teach a willing patiemt ©© | jesiist-should be in prac.
control his own problem,” ' Co help people,.not put
he says. them into’ baskrapicy,’”
Most patieats, Wil Cummings adds. >
notice a healthier cigr in Keyes aﬁwninm#ﬂﬁte.
their gums soon gin- \  mehtsaves the patient from
ning treatment. The * . exfreme pain. :
will become less loose, and This is not the first tim#

. Keyes’ has upset the dental

nﬂ.ﬂ i

applecart. It was Bs who,
20 years ago, first moted

called *strep mutans.”
T mmemAL BULLETIN 3

that tooth decay was ay
caused by a bacterium =~




| ciated with periodontal discase and ex-

MAGNET
MOUTH

Crisscrossed by wires and laced with
glastics, the smile of the orthodentic pa-
tient fairly bristies with hardware. But
soon. common dental braces may be dra-
matically simpilified by means of an un-
likely component: magnets.

Braces straighten unruly teeth by gent-
ly—but insistently—pulling them into
line. Usually. the teeth are wrapped in
metallic bands, which are then connected
to one another by wires. By periodically
adjusting the wires, the orthodontist
coaxes and tugs the teeth into new align-
ments. Additional force is often provided
by small rubber bands that fink and pull
the upper and lower molars toward each
other

This traditional bracing system has
proved effective, but it is by no means
perfect. “T've never been happy with the
rubber bands,” says orthodonusi Abra-

1enCe
Keest

| ham Blechman, of Columbia University’s
School of Dental ant Oral Surgery. *You
depend on the patients to change them
from time to time, and very often they
simply forget.”

What Blechman proposes is to replace
the elastic loops with four small, powerful
magnets. Wired to the metal bands that
girdle teeth at the back of the jaw, the
magnets—positioned so that they attract
each other but never touch and thereby
lock the jaws—would steadily pull and
align the teeth.

In addition to simplifying mainte-
nance, magnets would work faster and

more efficiently than conventional proce- -
dures. Unlike rubber bands, which flex
and shift the direction of their pull each .
time the mouth moves, and soon lose -

Although magnetic orthodontia is
promising, Blechman cautions that at
least another year of research is needed
before the procedure will be widely avail-
able. Nonetheless, he is optimistic. “In
the past two and a half years,” he notes,
“1 have used magnets on four patients.
Treatment time has been decreased by as
much as fifty percent, and we have wit-
nessed no adverse side effects.

“For the first time,” Blechman adds,
| “we have a procedure that leaves every-
| thing to the doctor, and the patient is fi-
" nally relieved of the responsibility of
| maintaining the braces himself.” .

their elasticity as well, magnets exert a |
relatively unchanging force regardless of -

whether the jaw is tightly shut or slightly
slack. Magnetic fields also readily pass

through food and saliva, which allows
. treatment to continue unimpeded while
" the wearer is eating.

BAKING SODA CURBS GUM DISEASE

An old home remedy that keeps the
fridge smelling clean may also help peo-
ple avoid expensive surgery.

Though largely forgotien in recent
years, baking soda has long been known
to be a good tooth powder; and now
there's laboratory evidence for its effec-
tiveness in preventing gum disease.

Back in 1978, researchers at the Na-
tional Institutes of Health startled the
dental community by observing that a
home-care rtegimen that, among other
measures, included the use of salt and
baking soda retarded periodontal (gum)
disease.

More recently, scientists at the Univer-
sity of California, San Francisco, con-
ducted tests that focused on the power of
baking soda (sodium bicarbonate), Ep-
som salts (magnesium sulfate) and table
salt (sodium chloride) to kill oral bacte-
ria. The research is funded by the makers
of Arm & Hammer baking soda.

“We took organisms found to be asso-

posed them to the various salts, then
checked to see if they grew,” says oral bi-
ologist Ernest Newbrun, who made the
tests with associate Charles Hoover.

The next test was to determine the low-
est amounts at which the salts were effec-
tive. The bacteria were inhibited by bak-
ing soda at lower concentrations than
were necessary with Epsom salts or table

salt. And the baking soda seemed to take

special aim at gum-discase-causing bacte-
nia, affecting them more than they did
other bacteria. Newbrun adds, “"Now
we're doing rate studies, to ses how fast
they’'re killed.”

Periodontal disease is an advanced
stage of inflammation of the gums. It be-
gins when harmful becteria gather be-
tween gums and teeth, combining with
food to form plague, which hardens into
tartar. As the inflammation worsens, sur-
rounding tissue is broken down and pock-
ets form-—where the process continues.

Treatment involves scaling the teeth
and root surfaces to remove the tartar. If
the inflammation is extensive, surgery is
also undertaken: the gums are reposi-
tioned to shorten the pockets. “It’s diffi-
cult to maintain a clean pocket deeper
than four or five millimeters,” Newbrun
observes, “so surgery may be required.
But it's always a last resort.”

An estimated 75 percent of children
over 14 have some form of gum disease,
and two out of three Americans have seri-
ous gum trouble by middle age.

The research team is now planning
clinical trials. Experimental and control
groups will receive a full periodontal
cleaning and instructions in home care:
use of floss and toothpicks as well as
proper brushing. Also, the experimental
group will apply baking soda to the gums,
in powder or paste form. The groups will
be evaluated in about a year.

NORMAL

DISEASED

Periodontal disease begins when the gum,
which normaily rests snugly against the
tooth (left), moves away. This creates a
pocket (right) in which bacteria gather.

“The scaling and root planing alone
will shrink the pockets,” Newbrun says.
*The questicn is, will the baking-soda us-
ers show even less inflammation than the
normal home-care group?”’ o
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RINSING AWAY

DECAY

While new inroads in

chemical dentistry aren't likely to
make the dentist’s drill obsolete, they may reduce
the need for drilling and even more serious dental work

some might even say "natural” den-

tistry. By harnessing chemical reac-
tions that involve fluoride. calcium and
phosphate, researchers are developing
new weapons for the war on cavities. A
major focus is the development of mouth
rinses that work as synthetic “super-
salivas ™ Generally envisioned as a home-
hased addition to a regular brushing and
flossing regimen. they're being aimed
not only at fighting decay but aiso at
strengthening teeth and even repairing
developing cavities.

One of the pioneering treatments.
based on such a mouth rinse, has been
used for more than 10 years in the experi-
mental management of peopie with oth-
erwise rampant, uncontrollable tooth de-
cay. Other treatments will undergo
clinical trials in the next few years. None
is expected to put the dentist out of work.
In fact, as an adjunct to the mechanical
dentistry best symbolized by the pick
and drill, these treatments promise to
help preserve much of the dentist’s hand-
iwork — from fillings to caps and crowns
- that might otherwise be lost as subse-
quent decay eroded the teeth onto which
these were anchored.

In the mouth. a process of demineraliz-
ing and remineralizing—a dissolvingand
reforming of tooth mineral —occurs con-
tinually at the surface of teeth. Plaque-
forming bacteria, which thrive on the fer-
mentable carbohydrates in food, create

l U’sthe ultimate in painiess dentistry—

weak acids (SN:3/29/86, p. 203). It's these ¢

acids that demineralize teeth. Saliva con-
tains the constituents needed to remi-
neralize them again. Carious lesions, or
caries, form when demineralization ex-
ceeds remineralization.

Inits first stages, a carious lesion does
not contain an actual “cavitv"; the tooth
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Silverstone

By JANET RALOFF

mineral just becomes more porous and
“spongy” as swiss-cheese-like holes be-
gin to form within it. When perforations
become too numerous and too large. a
hole or cavity forms. or the weakened
tooth breaks.

“We have shown over 20 years that
wherever one side of a tooth touches an-
other. there's a [carious] lesion’ says
Leon Silverstone, director of the Univer-
sity of Colorado’s Oral 3ciences Research
Center in Denver. Crowded teeth, there-
fore. always harbor decay. “In fact) he
says. “by the time a lesion is clinically de-
tectable, it may have existed just below
the tooth surface for about three years”
Using microscopy. he explains. "we have
shown that in the typical person there
are probably at least 20 lesions that are

When tooth crystals are remineralized,
they often become larger — and therefore
stronger — than the originals. Enamel
crystals shown in this scanning electron
micrograph have been remineralized
from 10-30 microns in diameter to about
100 microns.

small but cannot be seen by our best
available diagnostic techniques™ — like
visual inspection or dental X-rays.

Such findings have convinced 3il-
verstone that dental researchers should
give up focusing on the impossible: pre-
venting lesions. He says, “We must in-
stead concentrate onstopping them from
growing™ into true cavities.

n approach being taken by his lab
A and several others is to create a

mouth rinse that outperforms sa-
liva. the body's natural remineralizer The
“calcifying fluids™ Silverstone and his
colleagues are developing containasolu-
tion of calcium and phosphate, together
with a small quantity of fluoride. Calcium
and phosphate are the remineralizing
constituents of saliva. Fluoride serves as
a catalyst to speed the precipitation of
calcium phosphate — in the form of a hy-
droxy apatite —onte or into teeth.

But that’s not fluoride’s only role. [t is
able to inhibit the activity of some bacte-
rial enzymes and their acid-producing
processes, and at extremely high con-
centrations it can also kill some plaque
bacteria. Even more important, it tends
to become incorporated into the apatite
(as a fluoridated hydroxy apatite. or "flu-
orapatite™), creating a mineral that is ac-
tually less dissolvable by acids (SN:
3/8/86, p. 150). And. Silverstone says, be-
cause the remineralized fluoridated-apa-
tite crystal will be larger than the crystal
it replaces, it will have a smaller surface-
to-volume ratio. With a smaller exposed
surface, acid erosion — or dissolution —
becomes a more lengthy process.

In designing a superior remineralizing
solution, Silverstone says, the real trick

" is to tailor its chemistry so that it depos-
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Left: Artificially created carious lesion in huran enamel, concealed by a 20-micron-

thick cover. viewed with polarizing microscope. Right: Ten 6-minute surface ex-
posures o remineralizing fiuids have reduced porosity, reduced the lesion area by 86
percent and increased the depth of surface cover by 30 microns.

its new apatite crystals where you need
them. And that may not be on the tooth
surface.

The acid attack that initiates a carious
lesion begins the process of decay by dis-
solving apatite crystals from a tooth sur-
tace. Silverstone’s research has shown
that within a few hours a new laver of hy-
droxy apatite crystals will form over the
initial surface attack. This cover repairs
only some ofthe decay: the restis buried.
Over time, the buried decay will grow as
more and more mineral is lost from this
“white spot lesion.” But its growth is in-
visible to the dentist. Silverstone says,
because the actual tooth surface is hard
and apparently healthy. “This is also why
its so difficult to stop a very early cavity”
Silverstone points out. “[t's covered by a
solid. intact surface”

But by varving the relative propor-
tions of calcium to phosphate in the re-
mineralizing fluid, he is learning how to
target where new apatite is deposited.
“When you have high calcium, vou re-
mineralize the outer surface of a tooth.”
he savs. “As you start dropping the cal-
cium. you begin remineralizing inside
the tooth ™ Based on these findings. he's
already devzloped a series of calcifying
fluids that he says “are very effective at
remineralizing lesions.”

By using them to fill in a lesion’s swiss-
cheese-like holes, people shouid be able
to repair caries naturally. he says, before
the decay develops into a full-fledged
cavity. Silverstone suspects that these
fluids ultimately will be marketed as
mouth rinses in a range of formulations.
each designed to tackle decay from a dif-
ferent cause orin a different type of tissue
—for example, in tooth enamel, or in root
tissue. Similar work is under way at the
University of lowas Dows Institute in

lowa City.
l veloped at the University of
Rochester (NY) contains, in addi-
tion to the standard caicium, phosphate
and fluoride, several additives to en-
hance the transportofthe remineralizing
chemicals through the enamel, which
acts as a molecular sieve. One of the ad-
ditives, strontium, reduces the solubility

he remineralizing rinse being de-
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of apatite and tooth enamel. particularly
when delivered in conjunction with fluo-
ride. says John Featherstone. who chairs
the oral biology department at the uni-
versity’s Eastman Dental Center And tar-
trate. his studies indicate, enhances the
transport of calcium through the ename!
to buried carious lesions.

[n 14-day tests, he reports. a rinse with
these additives rehardened the deep-
seated carious lestons Featherstone and
his colleagues had initiated in human
tooth enamel. In one preliminary test of
its ability to work under real-world con-
ditions, the researchers embedded tiny
test slabs of enamel into temporary den-
tal bridges worn by subjects for two
weeks. A one-minute-per-day swish of
the rinse through the teeth reduced the
depth of the buried caries 25 percent
more than did saliva exposure alone in
similar. artificially developed lesions.

he most widely used of the syn-
I thetic-saliva remineralizing solu-
tions was developed about 15
years ago at the University of Rochester
by dental pathologist Erling Johansen
and chemist Thor Q. Olsen. Previousiv,
they had found that certain minerat crys-
tals appeared to survive —evengrow — in
the acid environment of active caries,
Chemical analysis of these crystals
showed their fluoride content to be 20- to
30-fold higher than that of normal tooth
materials.

“1 realized that if | could change the
normal crystals to the same chemistry as
those observed in the carious lesions.
thev should have the same cariostatic
[properties]” recalls Johansen. now
dean of the Tufts School of Dental Medi-
cine in Boston. And the fluoride-and-
mouth-rinse {reatment that he and col-
leagues have now used on more than
1.3 persons is designed to do just that.

Twice daily for two weeks, then onee
daily for another two weeks, patients
wear custoni fitted "teeth trays” —similar
to the tooth protectors worn by athletes
- that have been voated with a 2 percent
sodium-fluoride-solution gel. | The trays
keep the gel ¢lose to the tonth surface
and keep saliva from washing the gel off
the teeth during each five-minute treat-
ment.}) To enhance the repair of teeth.
several times a day patients swish
through their teeth a mouth rinse that is
supersaturated  with  six times the
amount of caleium and phosphate pres-
entin normal saliva.

“Every time you eat something sweet v
says Athena Papas. director of the Ruben

what is generally termed "dry mouth.” are
the body’s natural remineralizer to offset

Saliva: The first line of defense

sity in Boston. Saliva not only washes off the acid but also contributes calcium and
phosphate to replace the tooth mineral dissolved by acid attack.

Thats why people with impaired salivary glands or reduced saliva flow are
particularly susceptible to cavity formation. These individuals, suffering from

time they eat a sweet or drink something acidic, like orange juice,
The severe dry mouth common among patients who have received radiation

ou produce at least 20 minutes of acid”
stein Cral Health Clinic at Tufts Unjver

n't able to bathe their teeth in enough of
the demineralization that occurs each

therapy for head or neck cancer. for example, oiten leads to such rapid cavity
development that individuals can begin losing their teeth to severe decay within a
year For many millions more, dry mouth is a side effect of medication. Boston
dentist Michael Stone notes that “in hay fever season we see people get decay who
ordinarily would not” The reason? "Thev're taking antihistamines.”

One way to stimulate saliva flow is to chew gum. However, if the salivary gland is
impaired or the saliva itself is deficient. gum chewing may not suffice. it was ini-
tially te help these peopte that Erling Johansen and his colleagues at the Univer-
sity of Rochester (NY.) developed their fluoride-and-mouth rinse therapy.

But remineralization is not saliva’s only decay-fighting attribute, John Feather-
stone and his co-workers at the University of Rochester's Eastman Dental Center
have found that several classes of organic constituents of saliva — namely phos-
pholipids and phosphoproteins — “adsorb strongly to the crystals of the tooth.”
Notonly are they bactericidal, he says, but they also help neutralize the acidity of
the tooth environment. These organic materials may even form a barrier film that
partially protects teeth from acid attack. Featherstone says. Similar organic com-
ponents in cheddar cheese mayv account for that food's established abitity to fight
tooth decay, according to a report by the Rochester researchers at the March
meeting of the American Association of Dental Research in Washington, D.C.

SCIENCE NEWS, VOL. 129

B e



[ T

N P A e

Dental Med

Johansen and Papass Tu

To date. the month-long and usually
one-time therapy has been used to treat
people whose decay was unmanageable
by their reguiar dentist — mainly those
suffering from “dry mouth” caused by
disease, aging. radiation therapy Or use
of any of some 250 medications. includ-
ing most antihistamines, antidepres-
sants and heart medicines.

At a scientific meeting last vear
lohansen and Athena Papas. director of
the Rubenstein ()ral Health Center at
Tufts. reported on the results of two
groups 0f such patients. One group of 94
treated at Tufts’ Rubenstein clinic in-
cluded patients aged 5 months to 60
years old. Among themn. they had 725 car-
ious lesions in tooth roots. After a
month’s treatment with the intensive flu-
oride applications. all observable decay
had been arrested, the researchers
reported. Moreover. the mouth rinses
spurred remineralization in an average
of 77 percent of the lesions.

The second group involved 34 of the
“worst” cases from the private practice
of a dentist in Perry, NY. a town with un-
fluoridated water. Prior to treatment, 93
percent had active carious lesions. Not
only did treatrment arrest their decay.
says study director Johansen. but over
the remaining four vears of the study “no
new caries devetoped.”

t the March meeting of the Amer-
A ican Association of Dental Re-

search in Washington, D.C., Papas
and Johansen offered their firstreporton
its use un a small but special class of pa-
tients: nine bulimics, individuals who
routinely regurgitate food immediately
after eating to keep from gaining weight.
According to Papas, the Tufts fluoride
remineralizing treatment is the only one
so far shown capable of halting a
bulimic’s tooth destruction.

The hydrochloric acid © ~mit can,

Top photos: Twao patients, jus: ¢
“dry mouth. " Patient not receivi,
decay ar tooth loss in 11 mont’
patier sethar - et and he

APF g

radiation for head and neck cancer, suffering
ifts therapy (lower left) developed tremendous
ower right: Ten years after Tufts treatment, this

Bulimia: Stomacir,
acids have entirely
eroded the enamel
from the backs of
upper front teeth in
this patient. shown
here five years after
Tufts fluoride-and-
remineraiizing pro-
gram. A single se-
ries of the treat-
ments saved the
teeth by haiting
tooth-mineral ero-
sion, rampant de-
cay and painful
sensitivity to tem-
perature extremes.

Papas and Johansen

within a vear. completely erode the hard.
protective enamel from a bulimic’s teeth,
leaving them painfully sensitive to ex-
tremes in temperature and vulnerabie to
rampant decay Ordinarily, if the bulimia
isn't halted, stomach acid will eventually
erode away tooth material to the point
where a full set of crowns witl be neces-
sary, Papas says. Such restorative dental
work will not necessarily end a bulimic’s
dental woes. Papas savs. because the
strong stomach acid that dailv washes
through the mouth will eventually ercde
the tooth base onto which any crowns
and fillings are anchored.

Before coming for treatment at Tufts,
one bulimic patient Papas saw had gone
to her dentist weekly to replace fillings
that kept falling out. But once treated
with the intensive fluoride-and-mouth-
rinse regimen. Papas says, decay
stopped and the porous, carious tissue
remineralized. Unfortunately, Papas la-
ments. “although we halted the [acid]
erosion. she’s still bulimic.”

Today this treatment is available only
at Tufts or from one of a few Tufts-trained
dentists. The real limitation to its wider
use, Johansen says, is the availability of

the remineralizing chemicals, which are
presently being formulated at Tufts. How-
ever. Johansen says. negotiations are un-
der wav with potential developers to get

them onto the commercial market
"soon” And once they are available
Johansen savs he'll beginclasses totramn
dentists to use the therapy in their own
practices.

With advances like these. research is
closing in on cavities. Whether marketed
as an over-the-counter mouth rinse or a
semicustomized prescription treatment.
the new rernineralizers may someday of-
fer a painless and largely automatic re-
pair of incipient decay.

AUTOMATES,
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have struck out infected teeth. Undoubtedly other tribes
did the same.

In many parts of eastern North America, the roots or
crushed inner bark of prickly ash (Xanthoxylum spp.) was
placed on aching teeth. Several eastern tribes made a de-
coction of the roots of goldthread (Coptis groenlandica)
as a mouthwash for toothache as well as for sore gums
and canker sores. The Meskwaki made an infusion of the
root bark of panicled dogwood (Cornus paniculata) and
held it in the mouth to ease toothache. The Meskwaki also
used a decoction of geranium roots (Geranium macula-
tum) as a mouthwash for toothache and sore gums, or they
put the root hairs of eastern skunk cabbage (Spathyema -
- foetida) on an aching tooth. In Pennsylvania, the root bark .
of tulip tree (Liriodendrum tulipifera) was heated and
placed on an aching tooth. The Alabama put a piece of
goldenrod root (Solidago sp.) in a tooth cavity. The Miwok
of California also used goldenrod: they held a decoction
of it in the mouth for a few minutes, then spat it out.

The Plains tribes chewed the rootstock of calamus (Aco-
rus calamus).

The Miwok of Calilornia also chewed the stems of gold-
back fern (Pityrogramma triangularis) to soothe aching
teeth.

In the Southwest, the Pima heated a fresh twig of creo-
sole bush (Larrea mexicana) and placed it in the cavity of
an aching tooth.
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Remineralization of Artificial Caries-Like Lesions in vivo by a
Self-Administered Mouthrinse or Paste

£.D.B. Featherstones, T. 1V Cutresss, B. E. Rodgerss, P 1. Demnivon

‘Denta] Research Uait, Medical Reseurch Council of New Z2aland. Wellirzon, New Zealand;
FDentat Bepurtment, Porirua Huspial, Puiirua, New Zealand

Key Words. Remineralization - Mouthrinse - Carizs, artificial

Abstract. A mouthrinse formulated to fulfill physicochemical requirements for rapid
remincralization of early carious lesions was investigated in vivo using infraoral apphiances
in adults. Human enamel slabs with artificially induced early lesions were embedded in the
appiiances. Complete rehardening of the inner 40-50 am and twofold rehardening of the
remaining body of the lesion occurred in 160-ym deep lesions with a 1-min mouthrinse

on each of 14 consecutive days, Saliva alons rehardensd

the innec 20 nm only. At least

the inner half of lssions 635 «m deep rehardencd completely and the remaining bodv of the

lesion rehardened fourfold over 14 davs. Monofunrophosphase teothnagtes,

,‘.m;[,.-d el el

reminzralized to the same extent as saliva alone and meressad the surfoce laver hardness,

The remineralizing solution shows potentizl valoe as a duily mouthrinse for the preven:ion
=3 F h 1

or reversal of early canous lesions.,

Remineralization of early carious lesions
of dental enamel occurs naturally in vivo
[Head, 1912, Auderson, 1938; Backer-
Dirks, 1966]. Enhancement or stimulation
O this natural remineralization process by
apphcation of a mouthrinse, paste or gel
would be valuable therapy in the control of
caries. In order for any topical remineraliz-
ing therapy to be clinically useful its rate of
action must be much faster than the calcify-
ing systems studied to date [Levine, 1972,
1973; Silverstone, 1977]. Physicochemical
requirements for rapid remineralization of

early carious lesions in vitro were recently
reported [Feathersione, 19746, 1981]. We
suggested (1) that an anion like tartrate was
necessary 1o partially complex metal jons
and promote their transpart into carious le-
sions, (i) that fiuoride was necessary in fow
but diffusible to promote
rapid remineralization, (i) strontium ang
zinc were desirable at low concenirations,
(iv) calcium und phosphate were nICessary
at concentrations below saturation, and (v)
that a pH around 6.0 waus optimal. In the
present study a mouthrinse and toothpastc

congentrations
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formulated to fulfill these, and other in vivo
requirements, were investigated using in-
traoral appliances in humans. .

Materials and Methods

Acrylic resin intraoral appliances similar to
those described by Koulourides et al. (1974] were
made for the lower dental arch of cach of 6 adults
{3 male, 3 female) aged between 235 and o0 YEUrs,
The appliances had two buccal flanges, each hold-
ing a small enamel slab (4 = 2 2 umy with two
artificial carious lesions (fig. t).

Preparation of Enamel Slab/Lesions

The crowns of cariesfree human premolars
{erupted} were brushed with hot detergent soju-
tion, rinsed in distilied water, and air-driecd. The
Crowns were cut 10 produce mesial and distal
halves, completely coated with nail varnish cxcept
for two horizontal bands approximately 200 «m
wide and B mm long. For tests I-1V (see below)
each crown half was immersed for 7 days at 37 °C
in 40m! of 0.1 mol lactate, pH 4.3, with
0.1 mmol:l MHDP present (methane-hydroxy-
diphosphonate) to produce subsurface artificial
lestons {Feathersione et al., 1978]. Shullow lesions
for test V (see below) were produced in a simiiar
way by immersion of each crown half fur 7 day~
at 37 'C in 40ml of a solution containing
0073 mol/l lactic acid, 0.015 moli acetic acid.
0.5 mmol/l MHDP, adjusted to pH %35 with so-
dium hydroxide. Four slabs, approximately 4 X 2
X 2mm, each containing part of two artificial le-
sions {fig. 1) were cut by diamond saw from each
half crown:- Two slabs were retained as unireated
controls and the other 1wy were cleared of var-
nish. The slabs were embedded (Araldjte GY2s50
HyB837, Ciba-Geigy) in opposite flanges of the one
intraoral appliance with only the outer tooth SUT-
face {with the lesions) exposed. For tests { and I
{below) opposite half crowns of the same tooth
were used for each subject,

Test Procedures

The tests (except for IV} were carried out in
five stages on all six subjects as follows. In alt
cases the subjects continued with their usuai die-

Tooth Cut

A, D Corirois
B,C Test Skts

Embed
g C::d ¢ Slab with

tntra orat / Two Lesions
Agpliances

Fiz. 1. Schematic procedure for prepuration of
intraoral appliances and enamel slybs with lesions,

tary habits during the test periods of 14 davs. A
subjects were living in a fluoridated waler arca
(L mg i) during all tesrs,

Test I In vitra Dip, in vive Exposure. The ap-
pliance was worn continuously for 14 days except
for once duily when it was removed, one flange
only was immersed ir 10 ml of test solution RS
(see below) for 1 min, and then the appliance was
replaced in the mouth. There was insufficient time
for the control lesion to dry out. The volunieers
did not eat or drink for at least hulf an hour
after treaiment. While the appliance was our of
the mouth the natural teeth were cleaned by
electric toethbrush and  the muowsh thoroughly
rinsed with waicr Thus, ene wide ¢f the appliene
was treated Proin sitro bmmension in RS Dty wral
expusire and the oiher side by oral LAposure alone.

Test H:in vive Rinse. The APPHENE Way worn
continuously for 14 days except for once duily
when it was removed. After each removal the pat-
ural teeth were cieaned as above, the mouth thor-
oughly rinsad out with water and the appliance re-
placed  Subsequerth 5ml of rest solution (RS)
was swished around the mouth by the subjects for
1 min and expectoraied. The subjects did not eat
of drink for at least half an hour after treatment.

Test II: in vive Toarlpaste. The appliance
was worn continuously for 14 dayy excapt for
once daily when ir was removed, the natural teeth
cleaned, the mouth rinsed with water as above,
and the appliacce repluced. The enamel slabs in
the appliance, and the natural teeth were then
brushed under supervision with one of the three
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test pastes (see below) using an electric tooth-
brush. The subjects expectorated but did not rinse
out, nor have anything to eat or drink for at least
half an hour,

Test IV in vitre Dip. Enamel slabs, cach with
two lesions, from two teeth were dipped individu-
ally in 5 ml of solution RS for I min on each of
14 days. The siabs were dabbed dry and stored in
air overnight between dips. Untreated lesions, in
slabs from the same tecth were retained as con-
trofs.,

Test Vooin vivo Rinse, Shallow Lesions. Fnam-
el slabs with lesions less than half as deep a thuse
used in tests I-1V were worn in the appliznces and
rinsed in the mouth for 1 min daily on 14 days as
tn test I above,

Assessment

At the end of the test period the enamel slabs
were removed from the zppliances, cut perpendi-
cular to the outer enamel surface, embedded, and
examined for hardness and lesion depth. Approxi-
mately one quarter was cut off each slab on the
diamond saw through the test lesions perpendicu-
lar to the surface. Slabs were embedded in Aral-
dite (D Hy951 Ciba-Geigy) with the final cut face
expased, and sequentially polished with 12,5 um
alumina (Buchler), 6, 3 and 1 vm diamend (Hy-
prezepray, Engis Ltd).

Hardness profiles were determined across treat-
ed and untreated lesions and normal cpamel on
the Leitz minihardness tester according to the
methed of Purdell-Lewis et al. [1976]. In this
method diamond impressions are made ia a line at
about 25-ym intervals across the cut and polished
face from the outer enamel surface, over the le-
sion area, and into the underlving intact enamel,
The diampnd indenter falls approximately perpen-
dicylar to the rod and cystallite directions, hence
largely avoiding the danger of cutting between
rods or crystals. Tn the present study a 15 g weight
was used near the enamel surface and 50 g for in-
ner measurements. This minimizes crystal shaiter
and distortion which is observed with larger
weights (e.g. 300 g). The hardness of the embed-
ding resin (Araldite) was mweasured at approxi-
mately 9 Knoop Hardness Number (KHN) which
is severalfold lower than that of carious enamel
{£3-160 KHN) and hence would not be expected
to contribute significantly {o measured hardness

Ca NO 3 2 x 10
ZV\C[ |U“‘l
Sr U (C -t
Tartinc A(iel 0

Kﬂwsfldf 20007

values of the experimental tissue, This technique
therefore enables ready comparison of demineral-
ized enamel with normal ename! and is sensitive
to remineralization in a comparable wav. Ii has
been well characterized by Purdeil-Lewis et al,
[1978]. ]

Lesion depths were measured as jollows: rho-
damine 6G, 1% solution in cthanol., was used 1o
stain the Jesions and the distunce from rthe outer
enamel edge to the junction of the Jemineratized
lesion and the underlying sound enamel was reudi-
Iy measured (under the hardness tester micros-
cope} as the lesion depth,

Test Solutions and Pustes

Remineralizing Solunion (RS) ior Tests -V,
This test solution RS was formulued according to
the physicochemical principals proposed by Fea-
therstone [1979, 19811 Hydroxybenzoate was added
as a preservative and xylitol as a noncarjogenic
sweetener to mask the mireral taste and produce a
palatable rinse. Test solvtion RS was made using
lab reagent grade chemicals in distitled water at
the concentrations (mol): calcium (as nitrate)
2010°% zine (as chloride) 10°% strontium (as
chioride) 1074; tartaric acid 1072; potassitm phos-
rhate 3 X 107% sodium fluoride & > 1074 xvli-
ol (Roche) 2.5%% w/iv, methyl p~.‘1,\'dr0\_\ocr:;u_“.«tr.‘
0.02%/s w/v; pH adjusted 1o 6.0 with «odicmn by
droxide.

Toorhpastes. The wothpastes uced in test 11
were prepared by Colgate-Pelmolive Pry. Lid.,
Sydney, Australia. (i) Control paste nominaily
contained 0.76%% sodium monoiivorcephosphate
{(MFP) in a standard toothpaste mix with dical-
cium phosphate (48"0) as the abrasive. iy Test
paste R was the same as control paste except that
20 ugfp zine and 25 ng'g strontium were added
as chlorides during manufacture of this batch of
toothpaste. This formulation was chosen to simu-
late, on dilution, the oral cencentrations of zinc
and strontium obtained when using RS, (iii) Test
paste CSP, was commercially obtained Floran®
CSP paste (Batch B62127; Creighton Pharmaceuti-
cals, Sydneyt with nominally 10% calcium sucrose
orthophosphate complex.
The toothpastes were analyzed for free fluoride

phosphates—alcium

{Orion electrode) after dissoiving aliquots in wa-
ter. They cortained 29, B and less than 1 ug/g for
control paste, paste R, and paste CSP respectivety.

x\b™
2.5 wh
Len Z.ij OQ/ .u/

? “.E -En‘.-...- £

.‘

FH G (NaOH)

Rl e i i e e s

W T gy R AR W S ey | vy [ e e e

R B T

OTMPR[TY TRIYIN 8 eyt My g T 1 s e §

S e e a4 oy n

e p———



e, e

L ANE G

e A b

238 Featherstone Cutress Rodgers Dennisan
\.—H‘____ _

Results

For simplicity oral exposure is referred
to as saliva treatment,

Tests I and I1: in vitro Dip, in vivo Rinse

The lesions were partially remineralized
from the inside outwards by saliva alone,
dip = saliva (test I. side dipped in RS), and
rinse (test 11, aral rinse in R5) + saliva.
The lesion depths were reduced by approxi-
mately 30% in the case of rinse + saliva in
test I (1abie I). The mean of the cantrol
depths was significanty different from all
the others at the 0.17 4 level. Reduction in
lesion depth by saliva alone was different
from dip + saliva (p << 0.002). The dip +
saliva did not differ significantly from rinse
+ saliva (p = 0.1).

Hardness profiles (fig. 2) obtained from
indentation tests illustrate the distribution of
remineralizing effects of the various treat-
ments. The observed inner lesion edge coin-
cided with hardness values in the range 175-
2253 KHN. The 14-day exposure 1o the oral
environment (saliva) rehardened approxi-
mately 20 vm of the iuner lesion. The
J4 > 1 min in vitro dips in solution RS or
14 X 1 min in vivo oral nnses with RS to-
gether with saliva not only rehardened
+U-30 «m of the inner lesion to at least the
value of normal ename] but also rehardened
the remainder of the body of the lesion to at
least the value of the 'surface layer® (fig. 2,
3).

In test I a marked difference in apparent
plaque growth was seen. The enamel slabs
n the flanges of the appliances not dipped
in solution RS grew dark yellow or brown
Plague (readily observed by naked eve), in
contrast to the dipped sides on which plague
growth was not readily observed by naked

Table I. Depths {(um) of lesicas in human tcoth
slabs exposed (o remineralizing tus:s Land Iy

*——._,_‘*-_‘________-___

Subject Treatment

No. - T
Control 14 day 14 day 14 day
untreated  saliva dim + rinse +

only saliva salivg

—

1 1571 130 124 its

2 P30 146 122 109

3 162 130 135 117

4 158 125 124 bt

bl 159 131 103 109

& 150 133 114 I

Mean: 158 135 120 b2

SD I 8 [z 12

' Each vajuz in the body of the table is the Mean
depth of 2 or 4 lesions,

' Overall mean values arc contributed Lo by 10-20
lesions.

rardness, Kncop hardness nurrber

0 30 00 ) 5y 3w
Depth from so-foce, pm

Fig. 2. Hardpess profiles (502 across iypicul
lesions from tests 1 ang I A = Contro Fosien,
tntreated: Q = fegion exposed to 14 days ilivg
and no rinse; 7 = iesion txposed to 14 > | mip
in vitro dip in solution RS and 14 davs sativa aral-
ly; 57 = lesion exposed to 14 % 1 min grai rinses
with RS and 14 days saliva orally.
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350+
Normal
5 3004
2
250+
Lag
Untrested 3
e ‘ [
Controi Lesion 160 um 'g 2004
1 Soft Body -
'3 of Lesion § 150
Surface Layer g f‘
< 100
e o 2 Control
S Lrtrected
2 504
....... ] T 7 T i
0 = 0 B0 200 ES 300
b Decte from sutfoce, um
Rinsert Lesion faee 112 pm- Fig. 4. Hurdnoss profiies (300 across tona!

Parvally
Rehargened

- nrinse

1w Days
+ Saliva

Rehardened
Enamel

Fig. 3. Diagrammatic representation of the re-
hardening effect on lesions in vivo of solutien RS
{from tests T and 1D

eve. In test II with oral rimsing of Loth
flanges plague was anly observed on the en-
amel slabs as a pale vellow coating. Howev-
er, No quantitative assessment of plague was

made in the present study.,

Test HI: invivo Toothpaste
The measured depths, in micrometers
(means and standard deviations), were as
fullows: control paste (2 subjects, 8 lesions).
135 (11): test paste R (3 subjects, 12 le-
sions), 136 (9): CSP paste {1 subject. 4 le-
sions). 118 (13); control lesions. untreated.
156 (9).

Control paste and paste R showed a sim-
ilar effect to saliva alone on depth reduction

37
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fesions from test LI (13 <ass. onve o dinn brush-

ing). /. = Conircl lesion, unirested; O = fest
paste R: — = control paste; 7 = CSP paste.
L50—|
F'q\—\:—ﬁw;«pec Nrmal Enamed
£00+ K A
r
5 ! .
£ 3504 ¢ b o
2 e
2 ] S
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x 700+ f
g l
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Fig. 5. Hardness profiles (50 g) across tvpical
lesions fron test LV (13 >0 L-min dips, in vitros.
2= Control desion, untreated; Q = dipped e
sion; pormia!l enamel between lesions, un-

treated; 0 =
dipped.

normal enamel botween  fesions,
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Fiz. 6, Hardness profiles (15 ) across typical
<hiltow
Control

lesions for test V (oral rinsing). 2 -
untreated; O, *7 — lesions from
twor dirfzrent subjects rinsed [4 Jdays showing the
enge of hardness profiies found. The line of 0

represents the lowest fevel of rchardening.

lesion,

and rehardening (table 1, fig. 2. 4. Howev-
er, the surface Javer hardness was improved
with the pastes.

The lesions treuied with CSP paste were
completely retardened about 20 tmoon the
body of the le-
sion was partially rehardensd to a similar
level to the rinsed tesions in test I

inner side and the remaining

Test IV in vitro Dip

The mean depths of dipped and control
(undipped) lesions were 123 um (5D 19)
and 149 um (SD 9) respectively. The dip-
ping rehardened apy 1r0\1meicl\ 20 um of
the tnier part of the lesion and partially re-
fardened the body of the lesion to the value
of the original surface laver tfiz 5). Profiles
dcross aormal enamel and dipped normal
enamel between fesions showed that normal
enamel, up 1o a depth of abour 100 iem, in-

TR SsASmOR L s

seen in oral rinse tests I, 11, and V but was
not as marked as the in vitro results.

Test Vi in vivo Rinse, Shallow Lesions

The mean depth of control lesions {un-
treated) was 65 um (SD 6). Lesion depths
were difficult to measure accurziely for the
rinsed lesions because of g high dearce of
reimineidlization which made the inner le-
sion boundary indistinet. 5 of the 24 rinsed
fesions were not observed even alter stain-
v Rhodantine 6G solution. Hardness
ok ()fm\ (fig. 6) showed that the inner half
(approx. 3040 im) or the ob-
~erved lesions was rehardened 1o normal en-
amel '*urdnﬁss The rematning body of the
lesion was partially rehardened o varsing
levels, mouh higher than 200 KHN.

1

more of

Discussion

This work has clearly ilfustrated the nat-
ural remineralizing capacity of the o

al on-

vironnment, Saliva, rossibly in

comitinanen
with fluoride in the drinking water {1 mg-1},

provides chemical species suitable for re-
building enamel apatite or depositing new
apatite. Some subjects (table 1) showed bet.
ter remineralizing capacity than  others,
When the enamel slabs with lesions were
dipped externally in solution RS tiis sener-
ally enhanced the rebuilding cepacity of sal-
iva (table 1, fig. 2). The mouth rinsing with
solution RS, however, rroduced a substan-
tial rebuilding and rehardening in all sub-
jects. at least as good as the sum of saliva
alone and in viiro dip alone. The effects of
saliva and ol rinsing with solution RS are
thus at least additive and possibly svaergis-
tic. Since the inner 40-50 fmoof the 1a0.
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f the hardness of the original enamel and the  was only tested on 1 subject, all four lesions
; remaining body of the lesien more than were similarly remineralized, and the sub-
| doubied in hardness in just 14 days with ject used (No. 2, table [} was the poorest
j only a 1 min rinse daily, the sclution tested natural remineralizer. Sucrose phosphate,
i i this study has clinical potential as a caries  perhaps by acting a a calcium carrier or as a
| reversal or preventive agent. The disappear-  saliva stimulant, may have potential in the
| ance of some of the shallow lesions (65 ym  promotion of enamel remineralization.

f deep). the almost compleie rehardening of In conclusion, daily mouthrinsing with 4
! the inuer 30-40 +m ot all the shallow le-  <olution eipecially designed to rapidiv pene-
sons,and three- 1o fourfold rehardening of — trate carly carious lesions [Feathiersione et
the remainimg body of the lesion clearly  al. [981] shows considerable potential as 4
shows the effectiveness of the solution in re-  caries-preventive and reversal measuse, 1S
hardening early carious lesions, anticipated that modification of toothpaste
The readily siable reduction in plaque  formultion can provide similsr benefits to
when RS wos used was an unexpected bene-  the solution. The results indicate thar a
ficial side effect. Tt mav be related 10 the  treatment period of 14-30 days may be <nf-
presence of hydroxybenzeate, zine. stron-  ficient. Although the intraoral tests reportad
tum, or indeed a combination of compo- here demonstrate marked remineralization,
nents, but as yet remains unexplaired. The  full clinical testing is necessary to estabiish
incorporation of xylitol as 2 noncariogenic  the true efficacy of the system.
sweetener may have assisted remineraliza-
ron by stimulating saliva flow.
Tt is well known that the use of tooth- Acknowledpements
pastes containing sedium MEP leuds 10 re-
duction in curies incidence [e.g. Navlor and Tite volunteers wha wore b oral arpsamees
Gloss, 1979] over pericds of 2 or 3 vears, If  re thanked for their covperation and as-tance.
the caries reducuon s partizlly due to remi-
neralization it should be possible to enhance
the effect by improving the rentineralizing References
J Ci‘biﬁly of the paste with appropriate aLid.i- Anderson, B G Chmicat study of arresting Jdenis
| tives. The reasons why pronounced remi- carics. 1 dens, Res, /7. 433357 1415,
neralization did not occur with either the Hacker-Dirks. O Posierupiive chinpes in ensal
[ control MEP paste or the MFP pasie with enameb I dent. Res. 73 303 317 (j9an),
3 zinc and strontium in the present study are Fc;nhc.ﬁrone. A}.D.BA.i Paysicochemicel wspects of
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E the paste mav be necessary. The increased Featherstone, j,DTR.: Dancan, JF: Cutress, T W
5’ surface layver hardness produced with the Surface layer phenamena in artficial carl,
5 MFEP pastes suggests their action may be carious desions of human enamel Archs oral
! preventive rather than restoraiise, o Biol 230 9T 1o,
! The sucrose phosphate pasie. however. ]_C‘ﬁhcr\.:(mc‘ DB “‘“??""" B']{'_' Smm"',\l W
; . . S ; o Physicochemical regiirements Tor tamad rons-
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Baking Soda Use

SAN FRANCISCO—Am age-old

_home remedy for treating the m-

l ~‘ammation of the gums known as

periodontal disease has been given

some scientific support in 2 study

by researchers at the University of
California. San Francisco.

In a paper presented last week at
the meeting of the International As-
sociation for Dental Research. Er-
nest Newbrun. UCSF professor of
oral bivlogy. and rescarch associate
Charles Hoover teported that or-
dinary baking soda. table salt and
epsom salts are panticularly effectve
“at killing the hacteria that cause
periodontal disease.

In periodontai disease. several

to the hard surface of the tooth,
much as barnacles <ling to a rock.
As more bacteria and their toxins
accumulate, pockets form between
the tooth and the gums. The body
often tries to defend itself by
sloughing out the infected tooth.
The disease eventualty affects three
out of four adults and is the major
cause of tooth loss in adults.

Conventional therapy for perio-
donta! disease has been 10 scrape
the bacterial colonies off the root
of the tooth. to prescribe antibiotics,
and in serious cases. to surgically
cut awayv and reshape some of the
gum tissue.

But in 1978 researchers at the
National Institutes of Health aroused

the denta} community by announc-
ing that a home-care regimen that
includes irrigating the pockets with
salt water and brushing with baking
soda and hydrogen peroxide had
been clinically observed to retard
periodontal disease.

In order to find out which part
of the NTH multi-step regimen was
working, Newbrun pitted salt, bak-
ing soda and epsom salts against
bacteria from different parts of the
body.

All these substances. especially
the soda, were found much more
effective against the bacteria that
cause periodontal disease than they
were against fecal, skin and soil
bacteria or even bacteria from other

d To Treat Gum Inflammation

parts of the mouth.

Although clinical trials are still
needed, the results do indicate that
home use of salt and sodium bi-
carbonate may be helpful in treating
periodontal disease. Newbrun says.
The treatment could be used in
conjunction with conventional
therapies and as a preventive meas-
ure as well as for treating those
who already have the disease.

“From the patient's point of view,
it's a cheap and relanvely harmless
treatment.” Newbrun says. “1t's a
folk remedy that has some real ba-
sis.”

Toothpastes containing baking
soda were once guite common.
—Wendy Jalonen (415) 666-2557

types of bacteria attach themselves

BAKING

An old home remedy that keeps the
fridge smelling clean may also help peo-
| ple avoid expensive SUTRETY.

Though largely forgonen in recent
vears, baking soda has long been known
to be a good tooth powder; and now
there's laboratory evidence for its effec-
tiveness in preventing gum disease.

Back in 1978, researchers at the Na-
tional Institutes of Health startled the
dental community by observing that a
home-care regimen that. among other
measures, included the use of salt and
baking soda retarded peniodontal (gum)
disease.

More recentiy, scientists at the Univer-
sity of California, San Francisco, con-
ducted tests that focused on the power of
| baking soda (sodium bicarbonate), Ep-
som salts (magnesium suifate) and table
salt (sodium chlonde) to kill oral bacte-
ria. The research is funded by the makers
1 of Arm & Hammer baking soda.

“We took organisms found to be asso-
ciated with periodontal disease and ex-
posed them to the various salts, then
checked to see if they grew,” says orel bi-
ologist Ernest Newbrun. who made the
4 tests with associate Charles Hoover.

The next test was to determine the low-

}

R L

uve The bacteria were inhibited by bak-
ing soda at lower concentrations than

est amounts at which the salts were effec- -

special aim &t gum-disease-causing bacte-
ria, affecting them more than they did
other bacteria. Newbrun adds, “Now
we’re doing rate studies, to see how fast
they're killed.”

Periodontal disease is an advanced
stage of inflammation of the gums. It be-
gins when harmful bacteria gather be-
tween gums and teeth. combning with

| tarar As the inflammation worsens, sur-
rounding tissue is broken down and pock-
ets form-—where the process continues.

Treatment involves scaling the teeth
and root surfaces to remove the tartar. If
the inflammation is extensive, SUTgery is
also undertaken: the gums are reposi-
tioned to shorten the pockets. “It's diffi-
cult to maintain a clean pocket deeper
than four or five millimeters,” Newbrun
observes, ‘'so surgery may be required.
But it's always a last resort.”

An estimated 75 percent of children
over 14 have some form of gum discase,
and two out of three Amencans have seri-
ous gum trouble by middle age.

The research team is now planning
clinical trials. Experimental and control
groups will receive & full periodontal
cleaning and instructions in home care:
use of floss and toothpicks as well as
proper brushing. Also, the experimental
group will apply baking sodz to the gums,

| food to form piaque. which hardens into .

SODA CURBS GUM DISEASE

NORMA

DISEASED

o T e e e

Periodontal disease begins when the gum,
which normally resis snugly against the
tooth fleft), moves away. This creates a
pocket (right) in whick bacteria garher.

*“The scaling and root planing alone
will shrink the pockets,” Newbrun says.
*The guestion is, will the baking-soda us-

were necessary with Epsom salts or table in powder or paste form. The groups will | ers show even less inflammatior: than the
§ salt. And the baking soda scemed to take be evaluated in about a year. normal home-care group?” o]
i g o - L pee vmn
46 223028y Denlgl cleaning slurry. Mad:n, Erik H. U.s.
. 1§ 4,322,207 (Cl. 433-216; AGIKS/00), 30 Mar 1932, Appl
Q‘l 652.566, 26 Jan 1976; 3 pp. A tooth cleaning slurry consists of X
) an aq. suspension of particulate material such as polvethylene e
~ [9002-88-4] which is softer than the softest expused part of o
" . oy teeth. The slurry is directed against the teeth under sufficient T T
' e water pressure for the material to penetrate and dislodge any CalZT ‘ .
) plaque or {vod particles adhering to teeth. The material must < i
il have a Knoop hardness of <66 and the vol ratio of the material e ;
et = .

aamnan.

{
S_-‘_; , of aq. suln. is 1:1.5-10. The diam. of the material is 0.002-02 in.
| The slurry also contains a breath sweetener and a disinfectant
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Scl.News 1211332 Mayis 'R
Shifting teeth faster electrically

Wearing braces to move and straighten teeth can be a lengthy,
painful experience. Now, two University of Pennsylvania re-
searchers believe electrical stimulation of the gums may cut in
half the time braces must be worn. The researchers are just be-
ginning a three-year clinical study with 60 lemale patients 1o test
the method.

Orthodontist Zeev Davidovitch, who began the work in 1975
with materials scientist Edward Korostoff, says orthodontists
have conventionally used mechanical force to shift teeth, Me-
chanical devices that push or pull a tooth apply force to a tooth's
crown. The force is transmitted downward to the root and into
the tissues, including bone, that surround the root. There the
bone tends to dissolve or resorb ahead of the moving tooth's
root where the pressure is high and to build up behind the root
where the pressure is low. The problem, says Davidovitch, is that
tissue remodeling doesn’t happen overnight. "What we're doing
with electricity is simply enhancing the rate of tissue remodei-
ing.” he says. Although braces are still necessary, they are
needed for a shorter time,

The electricity source is approximately the size and shape of
two nickels stuck together. It consists of a transistor and several
resistors and batteries, encased in epoxy and dental acrylic plas-
tic. The device provides a constant current of between 15 and 20
microamperes at about 15 volts. Korostoff says the easily re-
movable circular unit attaches to the bracket already installed
for orthodontic wires and lies against the gum, between the gum
and the cheek. One major effort during the first year of the clini-
cal trials will be to reduce the size of the device, Korostolf says. A
graduate student researcher, who has worn the device for a short
time, says its presence is noticeable, but it is not uncomtortable
compared with the normal discomfort people suffer when they
wear orthodontic braces. He says he did not feel the electric
current at all.

Although the method was tested successfully on cats,
Davidovitch admits that testing it on humans is a new field. “We
don’t know what will happen,” he says. “There are many ques-
tions we haven't answered yet.” Initially, patients will wear the
device for about 8 to 10 hours at night. “We may find that it's not
sufficient.” says Davidovitch, “but this is why we plan to conduct
these experiments, to get the bugs out of the system.”

Both KorostoHl and Davidovitch are optimistic that their
method will work on humans as well as it did an cats, and they
are very excited about their work. Through the University of
Pennsylvania. they hold a patent on the method and device now
being tested at the university’s School of Dental Medicine.
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Strontium in Human Dental Enamel

M. E. J. Curzon and P. C. Spector

During the last 20 years some aspects of dental research have been concerned
with the role of trace elements, other than fluoride, in the dental caries process.
Onc clement which has attracied attention has been Sr?*, which from both
human anc animal studies appears to have an association with low caries
prevalence. The close relationship of Sr®’ 10 Ca**in the periodic table, with very.
stmilar properties, means that it can readily be substituted for Ca®* in the
hydroxyapatite crystal of human enamel (3). The possible influence of Sr?' in
increasing a tooth's ability to resist dissolution by incorporation in the
hydroxyapatite is appealing, and is currently emphasized in dental research.

HUMAN STUDIES

Thelow level of caries prevalence in Bonn (Germany) school children, when
compared with children in Oslo (Norway) was ascribed by Lodrop (21} to higher
levels of Se!* and V' in the drinking water. Anderson (1), however, could not
find any reduction in caries prevalence in English children living in an area of
high geologic Sr’* in Gloucestershire. In this English study the influence of
dietary composition and drinking water supplies was not adequately considered,
and the Sr'"intake in the examination subjects was probably low. The results of
an exhaustive survey of trace elements in soils, food, and water related to dental
decay in New Guinea (2), indicated an inverse relationship of Sr’°, as well as
some other trace clements, to low caries. This last study was repeated with n.ore
emphasis on the analysis of enamel, saliva, and plaque (bacterial and food
accumulation found on the teeth), as well as the geochemical environment (16).

M E J CurionandP (O Spector
W hevier, New York 118 4

Department of Caries Kescarch, Fastman Tenta! Center,
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" to dental caries was fuund 1o be weaker than that

The retattonship of Si
previously (2) reported.
A survey of caries-immune recruts (men who had never experienced any
dental decay)inducted into the U.S. Navy (22} indicated that a disproportionate
number of such men originated from a small geographic area of northwestern
Ohio. Subsequent epidemiological studies on school children living 1o north-
western Ohio showed them to have significantly lower levels of caries prevalence
than comparable children 1in a control arca (7). Since the fluende levels in the
water supplics were comparable in all study towns, it was suggested that the low
levels of caries were due to factors such as trace elements other than Nuoride,

Thedentification of anarea of Wisconsin, U85 A where geologic deposits of
celestite (SrSOy) and strontianite (S1CO ;) occutred, stforded an opportunity for
further demalresearch (1), Groundwater supplics in this study arca were known
to have Sr'* concentrations as high as 39 mg/liter (31). Seven towns in the area
were chosen for study, all with comparuble levels of drinking water fluonide
(LO-1.2 mg F'/luer), but with varying levels of Se*', 002 1o 34.8 mg/liter, as
determined by atomic absorption spectrophotometry. During October 1975
dental examinations were carried out on 12- to 14-year-old school children who
were lifelong residents of the seven towns. The distribution of decayed, missing,
and filled permanent tooth surfaces (DM ES) within the mouth of cach child was
recorded. All examinations were carried oul in the sume way, and by the same
examiner who had completed the northwestern Ohio studics {7} Results for the
mcan number of DMFS scores for 12- to 14-year-old childien for each town
(Table 1) indicated that caries prevalence scores in Little Chute were the lowest.
Further, the distribution of caries prevalence relative to water concentrations of
Sr'’" suggested a curvilinear relationship.

Inanattempt to determine the concentration of S¢7° having the maximum
etfect upon dental caries, the results of the northwestern Ohio dental examina-
tions (7) were incorporated into a statistical analysis, together with the Wisconsin
survey results. This was justifiable, since the samic examiner had carried out the
examinations for both studies. Plotting the mean caries scores for each town

table 1. Mean Carics Endices (DMES) o 12- 10 14-Year-Oid
Life-long Residents in Winconsin Towns

S’ in water DMFEFS scores

Town mg - hiter " {mean £ SFY*
Eau Claire 0o 122 69t 049
Beaver Dam 028 150 6192 045
Latthe Chule sV 11} Jlat 2
Kimberly 527 Wil 4t 0N
Kcwashum 4 49 SUK+ 075
Unnan Girove 151 17 49+ 074
048

Menomuonce Hall, 139 134 649
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Mean D.M.FS.
(%] -9

s 1 15 20 25 )
Strontium in water mg/|

Fig. 1. Sr'* content of drinking waler supplics related 1o dental caries prevalence _.1 12- to l4-year

old-lifclong residents. Towns: Wiscansin: EC, Fau Claire; BD, Besver Dam; _,.ﬂ. Little Chute, K1,

Kimberly; KE, Kewaskum; UG, Union Grove; ME idenumonee Falls, Ohio. NE, Delphos, FR, Fart

Recovery, PT, Portsmouth.

against the water Sr’* concentrations indicated a curvilinear relationship of mlo
dentatcaries did indeed exist (Fig. 1). No relationship was found when the cartes
scores were evaluated against either other trace element concentrations found in
the water supplics concerned or Ca’'. It would appear that the optimum effect of
Sr** in reducing dental caries occurred when the drinking water Sr concentra-
tions were between 5 and 6 mg/liter in the presence of 1.0 mg F/liter,

It is of interest that the association of Sr’’ in drinking water to carics
prevalence has also been demonstrated in animals (16,30). 13_._33».@ reports
show that in the rat and hamster, Sr®’ may reduce carics and will also be
deposited in rodent tooth enamel (30). This association of high Sr?' concentra-
tions in drinking water with low caries prevalence raises the question of by what
mechanism of action the Sr’'exerts itseffect. Either a prevention of initiation
of the carious Icsion may occur or perhaps there are continued changesin
the surface chemistry of the cnamel by a remineralizing process. In either case,
the trace. A composition of the dental ename! might well be pertinent toan
understanding of which trace elements affect the carious process. The trace
clement composition of whole enamel has, therefore, been a further ficld of
research in dentistry.

Srit IN WHOLE HUMAN ENAMEL

Since the carly work of Drea (14), a number of studies have considered the
nresence of trace elements in ename! by various analyvtical methods. The



b4y Curion and Spector

simlar pattern was found menameldeveloped inan optimally tuoridated {1.0to
L2mg b ‘hteryenvironment. The 1210 ld-year old children from Fi. Recovery
and Delphuos, Ohio, hyd signiticantly lower cines prevalence (7)., and enamel
samples from persons living in these vommunities had greater Sr?” ang Huvnne
Concenttations, than fownd in enamel trom comparable people in Portamouth,
Ohio (1.0 g F/liter),

Recently a study cartied out in South Africa by Retictand co-workers (),
showed signiticantly higher concentrations of Sr?” in whole enamel samples
dertved from low-caries blicks when commpared with high-caries whites. Not only
does this study add more evidence of an association of Sr¥* intooth enamel with
low caries prevalence, but also makes an _Enzw.::m comparison with the earlier
study of Curson ang Losce (10), Concenttations of §r2 "1y enamel from high-vs,
low—aries donors were 10,0 and t77.7 LE qu\_m. respecrively, in the South
African study. h_c:nmﬁc:&:m values in the United States study were 104.6 and
183.0 g Sr*'/g. The similarity of these findings is most Intriguing, even though
different racial and cultural populations were used as well as different sampling
and analytical methods.

\% In the Dalmatian arey of Yugostavia, a receat study (42) hay again shown a
relationship ol §r!*in soil, water, and humuan enamel to low-curies prevalence. In
the town of Novigrad, 3,90 of school children, aged 8-15 years, were caries-free
and analysis of enamel puve mean concentrations of §3 ug mq?\n. By
comparison, 29.6¢; of schoo) children in Zamunik were caries-free with mean
concentrations of {13 s m%.\m. The ditferences in Sr* concentrations were
significantly different a the p = < 0.0005 level.

concentrations
are rather low. This is no doubt because of the lower §r?° concentrations in the
drinking water of Zamunik and Novigrad, which were 0.44 and 0.23 HE
mq?\_:nh respectively. .ﬂ:nmnaq_.ar_.:m witler Sr "concentrations were markedly
lower than those found in northwest Ohio (. Zn,&::n_n:. itis of interest thay
significant inverse retation of Se’* 1o caries has been found in a population with
lower water §r?* concentrations than previausly reported. »

Although these Studies on whole human ehamiel have provided some
interesting results to dental caries, hevertheless, the earliest canous lesion stars
atthe outermost enamel surface. Analysis of whole cnamelmay only give results
indicuting the intake of Sr?° during a limited period of tooth development.
Although the whole enamel may record the Sr¥’ content of the cnvironment, thijs
May or may not affect the subsequent caries history of a tooth. The Sr?*

concentrations in (he vutermost layers of ¢namel may, therefore, be very
important,

Sr®* IN SURFACE ENa MEL AND CARIES

I . 2 .
he concentrations of §; found in permanent teeth surface enamel by a
number of authors are swnmatized in Jable 7 The oo Conmes

Ly
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Table 7. Sr™* Concentrations in Human Surface Ename!; Results of Previous _...n,_::;
o : Concentration of Sr*’ (ug,g)
Author Year n Minmimum Mean + SD Maximum
u

495
Cuitress {12) 1972 B 97 NMW w h“m e
Brudevold es af. (5) 1975 | 35 hm. o : " e
Little and Barrett (20) 14976 LE] e * o s
Spector and Curzon (17) 1974 419 5 kI T

varies widely, but may just reflect the disparity of populations m._:_“”__.m..am .._.mra_“w.“ ”ﬂ
samples of Spector and Curzon (38} were _m:.mn_w from the hig ._aﬂ ; .
northwestern Ohio and Wisconsin, U.S. A ., while ﬁ.zomn o:w:.anco, el ::. . __:
the other end of the scale, were from metropolitan areas of Massachusetts,
> . + 1
C.V.M.::nmw (12) recently suggested that there may be an increase _sqvcﬁzmﬂnw
and F*' in the outer enamel layers of some teeth obtained ?oa.oﬂ.uo ries
individuals. Afthough Steadman ond co-workers 3.8 found aneven Q.:._:B“ "
of Sr** across the depth of enamel, tras has not consistently dnn:. afinding anq
rclation 1o caries the work of Steadman er .E_. (39} wils not Qn.u_msna to Mosw_in,
caries prevalence in refation to Sr**, and no information was givenastothecarn
i oth donors used. .
:_m_o_qlw_mﬂﬂwﬂhommﬂn: (20} used an acid—tch biopsy _nn::_n:.o on M:M,H_n_
samples from extracted teeth collected 3_” the E:o_n.n:m:_n._ m_:ﬁ‘:_nw _.:_ﬂ H__E:.vw
discussed (10). For this study the caries 7_.203‘ of each _:.95&5 ﬁ:.c ! donor
was known as well as the caries prevalence in the mnomﬁ.v:_n arca o SM_ __.cq:m.os
(29). The eichant solutions were analyed for m.a by mfo.n:n a Mwmw_.c:m
spectrophotometry, and the results showed a m_,ma_n_‘.: & Sr :no:%m. retons
from the enamel surface inward. These results foc_a :E_nm_n t at ”: mvw_:
acquired by the surface enamel after tooth eruption, possibly mnnn::wo nmm :Ew
of a tooth to resist carious attack. A conclusion by Little and mm:ozm. ) w ¢
tecth derived from high-caries prevalence arcas had o<n.E= less m“ﬁ_ﬁ.m we s
fluoride) in the surface ename! than those ?o_.: _,.ui.nm:nm areas. nzﬁ._u:w:nﬂn
samples from high- and low-caries mqo:vm.o_. :.E_S&_:m_w were na—:_“mﬂn_m_n ore
wis at least twice as much S’ (and fluoride) in the surface enamel o
nm:n“.m“ohﬂ._o:no of a relationship of Sr** 1o aos..m_.nmlmm vw C:_n.a:a mw:..:",
(20}and by Curzon and Losee( _S.w_:.o:.w: anz_._?_zm w_ms_:nmd..a_:nqnsnn.w MH
Sr’* between high- and low-caries individuals did so 3.\ comparing Eo:.mv_
individuals. Both Sr* concentrations in enamel and nm:n,m tndices <m_q.< wi ﬂw
eveninindividuals within a sma!ll mnom;vzm mm.nw. Whnoqﬂﬂ“w;. the relationship
u. ies on an individual basis merited further s . . .
of mqﬁcﬂﬁwm ”M”x:mﬁna teethfromtownsin -::..:s.nm_n:# Ohio wsa.ihunozm_:.
U.S.A,, used in previous epidemiological studies Q__ 1}, we analyzec J:wanﬂn
enamel from teeth of individuals of known caries history (38). Although both
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relationslup between Sl concentrations msutlace cnamel and individual carics
experrence could be formed. Since Sr” has beenshown to be caitostatic (710, e
may therelore exertits effect by some meuns other than by simple incorparation
in surface enamicl. Other pussible mechanisms of action might be by affecung
bactenal growth, acid produchion, or bacterial adhesion (o the surbiace enamel by
cariogenic bactera Alternatively, the surfuce effect of S relationship to
enamelacid dissaluuon, nuy take pluce at depths tar less (helow | am) than have
been studicd sa far,

The relutionship between §r2° Concentrations in drinking water and S¢°°
concentrations i surtace enamel was also considered by us (3¥). For drinking
waler concentrations of lesy than |0 mg S liter we found o inear relationship
between Sr’”in water and surface enamel. Ths rclationship did not hold true,
however, for tuwns with mi.a::f.:m water levels of trom 1540 13 my liter. This
finding would seem to indicate that Sr™ in swifuce cnamel may be a good
indicator of environmental Sr exposure, in all but the highest Sr areas.

CONCLUDING COMMENT

Similarly 1o Ca®”, Sr?' gy preferentially deposited i calerficd tissues, and it
GOMEs as no surprise that $1°° has been found in all whole-enamel samples
analyzed andin virtually all surtace enumel samples. The mechanism by which Sr
may bring about a cariostatic effect is as yer unhnown. There 1y sufficient
epidenuological and analyticul cvidence to show tha there i an inverse
relationship of 5S¢ yp human enamel to dentad caries. [he concentrations of §r?*
in both whole and surtace cnamelare dieetly related tuenvironmental exposure,
em_.m.ﬁwn exacl rule pf mqm,“ in human coamel 1o CaiIes 1y :_:_ap:.

SUMMARY

~Enawing the lust 20 Years someaupecis of dental ovearch have bevn ..
concerned wiih the role of trace elements, other Sr:.\q:::iq. in deral caries
research One elemens thar has attracted attention has been Strontium, which,
from bath human and artimal studies, appears (o have an association with low
caries prevalence. The disparity of results from the analysis of strontium in
human enamel hay been less varied than for mov vther trave elementy and
Some evaluation of the data available mayvbe muade. by hunman enamel stroniiyum
occurs in all samples analyzed, irrespective of origin and the Strontium
concentrations wdentified so fur have ranged from 1 uefe ro 1200 HE/E.

In the ateenipt 1o deternmne the concentration of strontium w hich hays the
maxman beneticial etfect on the im ence of dental cases, the resuli of the
northwesiern Oheo denal crarinattogy were ouorporated into g staristical
S the Wiadoo ot

arahiosa v iher vk thoa s Fevinnd dovmmmninn ode os
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the optimum effect of strontium in reducing dental caries occurred when the
drinking water concentrations were herween 5 and 6 mgfliter in the ?aam:mm. of
L& mg fluoride/liter. The simultaneous increase in the sirontium and fluoride
concenirations in enamel developed in a low-fluoride water environment, such as
New England and Sowth Carolina becomes ver iteresting, since our S.ul:.a
studies disclosed a similar patiern in the irace metal content of enamel in an
optimally fluoridated (1.0-1.2 mg F/ liter) water. The concentrations of stron-
tum in both whole and surface enamel are directly related 10 environmental
exposure, but the exact role of sirontium in human enamel and its mechanism of
actton is not known. There is sufficient epudemiological and analviical evidence
to show that there is an inverse relationship between the content of strontium in
human enamel and dentol caries.
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Cashew oil may conquer cavities
Don't be surprised if a nut- s
flavored toothpaste makes its
way to the drugstore shelf
sometime in the next decade.
Increased consumer demand
for all-natural products has
revived interest in tapping
foods —edible plants in partic-
ular — for useful chemicals. In
this quest. two organic chem-
ists have discovered that the
cashew may fight tooth decay
and other bacterial infections,
according to a report in the
February JOURNAL OF AGRI- R \
CULTURAL AND FoOD CHEMISTRY.  Cashew fruit: Will it joirt th
In their research, Masaki fight against tooth decay?
Himejima and Isao Kubo
tested various tropical fruits and vegetables for antimicrobial
activity. The oil from the cashew nut shell. normally a waste
product of the food industry. seemed to hold some potential, so
the researchers extracted and tested 16 compounds from it.
The oil and some of the extracts worked well against gram-
positive bacteria, in particular Propionibacterium acnes, which
causes acne. and Streptococcus mutans, which causes tooth
decawv
When killing bacteria in the mouth, these compounds also
appear to interfere with production of the microbes’ enamei-
eroding acids. "It has anti-plaque activity, too.” savs Kudo.
The shell oil is not edible. but Kubo notes that its bacteria-
fighting components also exist in the nut and in the juice of the
surrounding fruit. This fruit. called cashew apple. is eaten in
tropical countries with no ill effects. kubo thinks the cashew
compounds may prove safe when mixed into toothpaste or
mouthwash. And he sees another benefit of their commercializ-
ation: The cashew represents a renewable resource and
potentially important product from tropical forests.

oqrm‘
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CEMENTS 163

held in lon sliding tongs, Take a piece
of shellac, Eeat it and roll it into a cylin-
der between the fingers; again heat the
extremity and draw it out inte a fine
thread. This thread wil] bregk off, leav-
ing a point at the end of the jac, Now
heat the tongs at o little distance from
the paliets, testing the degree of heat by
tm:cﬁing the tongs with the shellae,
When 1t melts eanily, lightly touch the
twa sides of the noich with it: a very
thin luyer can thus he spread over therm,
and the pallet stane can then be placed
In position and held until cold encugh,
The tongs will not jose the heat sud-
denls. 5o that the stone can casily he
rutsed or lowered as required. The pro-
Jecting purticles of cement can he  re-
moverd by a brass wire filed to an angle
and forming y seraper. To cement g
rubv it or the like one may also use
shellae diseilved in ~pirit. applied in the
Cunsisteney of svrap, g liguefled again
By means of g hot pincette, by seizing
the stone witly it
DENTAL CEMENTS:

Fairthorne's Cement,— Poswdore ! lins,
3 parts: puwdered borny, 4 parts sliege
ackd. 3 parts: zine oxide, L4 parts,
Powder very finely and mix: then tint
with w =mall quantity of golden orher op
manganese.  The compound, mixed be-
fore -1ee uith fonceentrated syrupy zine-
ehloride <olytion, <oon becoumes s huard
43 marble and constitutes o very durable
tooth ecement,

Huebner's Cement, — 7 ... axide, 3000
barts powdered munwns oo, ] parts
vellnw wcher. powdered, 154 0 Pitra
powdered borax, 1o piurtss powdered
sliss, 100.0 parts,

A a binding lquid it s well to use
actil-free zine clhiloride, which can be
prepared by dissolving pure zine, free
fron iron, in concentrated, pure, hydra-
ehlorie acid, in such g manner that zine
Isatways in excess.  When o more hy-
drogen is evolved the zipe N exeess |y
sUll Teft in the solution for <omme time,
The latter is Sltered anid botled down ty
the consistency of SVruD.

Commereial zine nxide cannot he em-
ployed witheut previous treatment. he.
canse 1t 1s tao {oose: the denser jt 15 the
better is it adapted for dental rements,
and the harder the latter wil] be. For
this reason it is well, in order to obtain a
dense produet, to stir the commerecial
pure cne oxide into a stif paste with
vater tvowhich 2 per cent of nitrie acid
has besn added: the paste is dried and
heated for sume time at white heat in 4
Hessian crucible.

After cooling, the zine oxide, thus oh.
tained, is very tinely pewdered and kept
in heemetically  seuled vessels, so thgt
. it cannot gheorh carbonic acid.  The
o dental rement prepared with such zipe

oxide hirns vers hard and solidifies with

the coneentryred ctue-chloride solution in
a few minites

Phosphate Cement,— Cuncentrate pure
phosphone arid i senii-solid, and mix
aluminuam phioepnate wit) it by heat-
ing.  For e BN wh slne axide to
the CONSIste ey oof putty Fle cement
is said to set in 2 Izt

Zinc Amalgam, or Dentists' Zine, -
This conists of PUIT ST0e Flinee ).
bined with twice their weight of ey,
a gentle heat bejng emploved to repdny
the union mare complete. It js bt ap-
plicd ws <oom as made, {1« calor s oy,
a0 snd b e etFeetve sud durahle,

Sorel's Cement. — Vi Zine onhle with
S no ‘

N i

~ill P N e

Calrte o D260 e,
. st the b g, retrniv
“toer a0 mortar. e Sire

st e applied at onee, g. toharden,
very guickly,

Metallic Cement. —Pyre tin, with a
small proportion of cadnium and suf-
ficient mercury, forms the most Lasting
and, {or all practieal purpases, the least
shjectionable amalwam. Melt 2 parts

of tinowith 1 oof . QI TN i into in-

wiod redope- Form
deeea g a Teary,
; Hamr it thie baaess of ot wtter
throcin deatier Wl o the walid

restduie in e band o jiress 1t inte the

tooth. O melt some b axin a pip-
kin, throw in 3 part~ of wdminm, and
when melted add 1 o « parts of fin jn
small picces. pPog- melted metais
Into an Irin o woneden hox, and shake
them nntil col! oy, to ohtain the alloy
In o powdor This s mived with 21 ty
FHrnes Daoweizht of mercury in the palm
ol the Land, and used as above described.
CEMENT COLORS:

Nee Stone.
CEMENT, MORDANT FOR:

See Mordants,
CEMENT, PAINTS FOR

See Paint,

CEMENT, PROTECTION OF, AGAINST
ACID

See Aol [’muﬁng.
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304,542
COMPOSITION POE ORAL INFLAMMATORY
DISEASES COMPRIING HYDROGEN PER-
OXIDE AND CHROMIUM TRIGXIDE
Anihomy ¥. Accotn, 373 Ouiderd by,
r:c‘ms: n:";ulsl.'gn
2 Cluimm.

— R ———|

ABSTRACT OF THE DECLOSURE
Oral infiamenatory discases, wach & ginglvitis and pyor-
rhea, are treamd by the ol appixation of a mixtere
of 3-10 weight perces. hydroges peroxide iz aquecus
rolution and chromix acd ia an amoun: per fluid ouece
of hydroges peroxide solution, of 0.0025-0.1 g of
chromic acid 0o the dry basis.

This iovention relases to the tromtrmest of oral infiam-
mationt. it is more particularly comcermed with oral trems-
menis of inflamed Seeses and & method for dispessing
them. .
A.nis-ellno'_-nhcheut:mhﬂunnummh

2
oent; s puncturable waterproo!
omd of mid main body

3 an snd seal for mid compartmes:.
As indicamd bereinbetors, the primary purpow of this
investion is 30 provide tresting mixmse that can bv oeed,

“first oxygenating compooent” o desigumie the materiab
10 be admixad 3o form lhe oxypen-reisasiag treating muia-
tare. It iy 3ot indended 10 Mnply thal ooe is primary w the
other. ln many cases, both components can relemse OXY-
15 g0 when lhe two are combined. The “frs!™ component
in the main body portion s wesd in the greaser mmount,
volunae-wise.
Tohe prefcrred treating mixture of this mvention s a
frewhly prepared mizture of chromiom trioxide and agos-
20 ous hydrogen peroxide solutice. 1t hat beee propossd w0
due 10 it reistively bigh acdity, this material acrually
attacks healthy tissue m the mouth and burm ii Sarprs-
ingly when chromiom triaxide i admiized with bydrogen
25 perozide solution, the resmhinsd mirture whee admized
with: salive sod blood in the mouth is nearly seutral. This
miztare can be made completely aeotral or alkahes {up
to pH of 9) by sidimg 1o the hydrogen peroxide sciotion
A frw drops of & saturaied aguecsss solution of sodium
20 perhorste or borar (NagBO4- 10H,0). It is significant 10 -
Bote that either miziore will not adversely afisct the del-
cate, mormal bhealthyy serrounding tisstes covering the ¢
‘loc;n:lhecheeh,tbeloorofth:mmh.m:
or the throat Thus, when admixed in proper proportiom
35 this mixture is zafe and effoctive for home gum treatment.
The chromium trioxide can be added ir the form of an {
squeous salution or in the salid form, as a mblet or crys-
tals. In general, per fimid ounce (30 ec.} of 3-10% aque-
ous hydrogen peroxide solution, there will be noed 025 |
“bimdmmmml—lom 1
percest (preferably 68} chromiom trioxide. On a dry
weight basis the amount of chromiom triozide weed wil!
be berweer 0.0025 5 and 0.1 g Preferably, per 30 . of
1% bydrogen peroxide soigtion there will be naed 0.03—
4% 004 ¢ chromiom trioxide (dry weight basis) or 0.5 cc.
of 3% sointion. Preferably, but not necessarly, the by-
drogen peroxide solution will contain a very small amoant
of & preservative, such 23 ures or acetanilid, asd flsvoring

agont.
EXAMPLE

To 30 ¢c. 1% aqueom hydrogen peroside solution
{containing not ovet ¥io grain acetanilid per fioid conce )
in s vial were added & drops (0.5 cc.) of an § weign per-

&5 oot aqueoan solvtion of chroeioan tricxide. Within a

T

B L —. ...



'Chocolate reportedly
can fight footh deca

poostend TR CHRDNK
. "NEW YORK (AP) — Recent studies
“conducted at the Massachusetts Insti-
tute of Technology and the Forsvih
Dental Center in Boston show that
chocolate can help fight tooth decay,
-reports Chocolatier magazine. 7

Findings indicate chocolate contains
a protein team component that inhibits
activity of a mouth enzyme which is
‘the key element n the formation of
plaque. )

Also. the cocoa butter in chocolate
helps to clear food guickly frem the
mouth, The fasier food leaves the
mouth, the less its cavity-producing po-
tential.

MEDICINE <t Dl HesT
Digging into Gum Disease
{

B Cum disease troubles 90 percent of
the adults in the United States, but den-
tsts are balfled by the infection process.
Now researchers at the University of Cal-
tlornia, San Francisco, have devised a
tesl-tube model that indicates that the
bacteria implicated in gum disease, un-
like those of tooth-enamel decay, adhere
to the root surface, causing red, swollen
gums and, ultimately, gum and tooth de-
terioration. New toothpastes and mouth-
washes that prevent or weaken bacterial
adherence are being studied.
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Julte Ann Muier reporrs frum Wasfungton, D.C. at the meeting of the
American Associalhion for Dental Research

Colonizing the mouth with benign bacteria

Mutant bacteria especialiv adept at estabiishing themselves
in the human mouth have been developed by scientists at the
Forsyth Dental Center in Boston Thev expect these bacteria to
serve as the missing link in attempts to replace cavity-causing
bacteria with mutant strains that do not generate the large
amounts of acid that decayv teeth

About nine vears ago Jeftrey D Hillman and his colleagues
at Forsyth. working with colonies of the bacterium Streptococ-
cus mufans, isolated a mutant that produces only low levels of
acid. Later. when thev introduced the rnutant strain into
mouths of germ-free rats. the rats remained cavity-Iree
throughout their tives despite adiet high in sugar (SN:- 12/8/79,
p- 394). But this promising bacterium never succeeded as a
dental therapy because it was unabie to take over a human
maouth aiready vccupied by the natural, cavity-causing strain.
“The human mouth i1s a more complex ecosystem than that of
the rat” Hillman savs

S0 Hillman and his colleagues went back to natural bacterial
populations from human mouthsto find a strain thatis a better
colonizer They now report they isclated such a bacterium
{called JHI0{1) and created a mutant of it that 15 an even more
successtul colonizer (JH1005). These bacteria produce a
chemical, called a bacteriocin. that stops the growth of ciosely
related strains.

Three Forsyth staff members had their teeth cleaned. then
brushed and flossed with JH1005 cells for five minutes. Now,
almost a year later, that strain 1s the dominant S mutans in
their mouths. An unexpected finding is that in these volun-
teers the total numberotall § murans bacteriain their mouths
is significantly depressed However. tevels of a similar bac-
terium. § sanguis that cccupies a similar niche was not de-
pressed by the § mutans mutant.

Now the scientists plan to combine in a single strain the
characteristics of low acid production and successful colo-
nization. “Hopefully we'll have such a strain ina couple vears”
Hillman says. “Colonization has been the major stumbling
block.” According to the American Assaciation for Dental Re-
search. "The findings to date lend strong support to the prac-
tical application of replacement therapy for the prevention of
tooth decay.”

BY GARRY TRUDEAU
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Fluoride Tea

'Ah, Oolong,
So Long

' To Cavities

High i fluonde,
tea tackles decay

A cup of teais good for
whatever ails you, accord-
ing to age-old lore, While

- mythic mothers have
pushed the drink for every-
thing from alcoholism to
rheumnatism, science now
comes up with a new one:
Tea helps prevent tooth
decav.

Studies of English school
kids show that those who
drink tea have fewer cavi-
ties than those who don't.
One or two cups of tea dailv
cut tooth decay, and the
more tea kids drank, the
less decay they had.

The reason: fluonde. An
average cup of tea has up to
three times as much fluo-
ride as a cup of commer-
cially fluoridated water.
And oolong contains more
fluoride than other teas.

“Teais one of the few
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plants known to absorb
fluoride from the soil it
grows in,” says Dr. Subba
Rao, chief of biochemical
research at the American
Dental Association Health
Foundation in Chicago.
“We believe it can be an
important source of fluoride
in the diet."”

Instant tea mixes have
even more fluoride than

Dr. Memory Elvin-Lewis of
the Washington University
School of Dental Medicine
in 5t. Louis. Herbal teas
contain virtually no fluoride.
Whether from tea leaves
or treated water, fluonde
helps teeth resist the de-
structive acids produced by
plague. But tea also has
other ingredients that in-
hibit formation of plaque.

. suggest the milk may inter-
i fere with fluoride absorp-

tannins, although the proc-
ess 1s not fully clear.

Add milk to tea and you
stir up a bit of scientific
controversy. Some studies

tion. Others say that milk

simply dilutes. The dental
association hopes to settle
the matter with a study of
milk's effect on fluoride.

mmm, clink, scrrr-rrtch,
plii-nnk, whoosh, click,
gurgle, SQUIRT. N
. Nobody loves a dental
i appomtment. To out-and-
| out dental phobics, how-
ever, the sounds of drills,
suction devices, x-ray
machines, probes, picks
and irrigators spell terror
so overwhelming that manv
avoid appointments for
years at a stretch. Now, 1n
a tactical twist, a team of
French psychologists and
dentists is working with
these sounds to lessen the
1 fear, instead of arousing it.
Fourteen high-anxiety
dental patients, all adults,
were “flooded” with the
noises of dentistry. They
spent two weekly two-hour
sessions listening to the
sounds of extraction, clean-
ing, injection and bridge
building. They also learned
relaxation and assertive-
ness techniques as ways to
gain control over open-
mouthed destiny.

' worked as well as the cop-
ing skills training—and it
was easier, reports the

Laval University team.
Both produced impressive
improvements for up to

four months: Most pattents

made and kept dental ap-
pointments.
Why does flooding help?
_People with an excessive
fear of fillings have usually

had a bad experience with a

dentist. But what keeps
them away from the dentist
long after the bad exper-
ence has passed is fear of
the fear itself, says psy-

brewed tea, according to Elvin-Lewis thinks it’s the — Jav Butera
Anxiety Rx
' rar to Dental F
-l
Lending an Ear to Dental Fear
Whirr-rrr, gurgle, hummm- ‘ The soundtrack flooding  ; chologist Janel Gaut}:érv. '

Flooding therapy im-
merses the patient in ele-
ments, like sounds, that set
off the once-removed anxi-
ety. But by supplying the
fear triggers without sup-
plying the pain, the therapy
disconnects the two. The
drill whirrs, but not for
thee. Instruments clink,
but there’s no injection.

Thus deconditioned.
would-be patients at least
make an appointment.
Relaxation techniques then
work best—provided the
patient keeps the appoint-
ment. —foann Rodgers
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may seem like more of the same, but den-

tists should be delighted with a new sens-
ing device that can detect acid (which

leads to cavities) simultaneously at seven
different sites in the mouth. Developed by

" Imants Lauks and Samuel Yankell, engi-
neers at the University of Pennsylvania, it

& AN ACID TEST
‘| filled with braces and other hardware, it

uses seven microsensors, each so small

that it can fit virtually anywhere in the

Lauks and his colleagues are working
on an even more advanced sensor that
eauld monitor 16 chemicals in the blood
stream, as well as in the mouth. It would
transmit its measurements by radio sig-
nals, making lead wires unnecessary.

mouth—between teeth or even inside s
crosensor to a console that displays the

level of acid at each location. The device
will enable dentists to determine how dif-

ferent foods change mouth chemistry and

cavity. Slender wires lead from each mi-
cause tooth decay.

|
.t’: To the teenager whose mouth is already

A

Such sensors could have many applica-
tions in medicine, measuring such things

as the level of sugar or the concentration

of antibiotics in the blood.

[



Lingual Braces ““Outta Sight”

by Barbara Leal

LIFSEsTVYLS
FeB. MAR, Wy

Does she or doesn’t she? Only her dentist
knows for sure. Only he knows for sure she
is wearing braces . . . especially the lingual
kind. o

As the name indicates, lingual braces are
cemented to the lingual or tongue side of
the teeth, so wearers need not be self-
conscious about their smile. Often they are
used only on the front teeth, while conven-

{ tional bands or outside glue-on brackets are

used on the molars and sometimes the
bicuspids.

I may take a few years fir lingual ortho-
dontic appliances — **invisible braces’ —

“For many adults . . . lingual
braces may mean the difference
between getting their teeth
straightened or forever suffering
with a bad bite and impaired ap-
pearance.”’

to become readily available, and they aren't

for everyone says Dr. George Markle, a
Bay Area dentist. But for many adults,

Further comments Dr. Markle, ‘‘Patients
who've used these kind of braces say they
make the tongue sore for about two weeks
and may cause some speech impairment for
a month or so, but conventional braces also
may cause¢ these problems to occur.”
Brushing and flossing the teeth meti-
culously is especially important for anyone
wearing braces; patients seem to agree that
cleaning is easier with either inside or
outside ghied-on brackets than with full
bands around their teeth.

Even though the costs might be slightly
higher, lingual braces are a much more
attractive aliernative, especiatly if your
physical appearance plays a strategic role in
your career.

“People are still often unaware of this
new development in dentistry,”” states Dr.
Markle. So if you’d like to catch up on the
newest dental trends — give him a call at
(415) 781-4725. .

Dentists hail sealants
for curbing cavities

A thin plastic film painted over the
grinding surface of molars could safely
and effectively prevent most of the tooth
decay that afflicts children and teenagers,
suggest dental researchers.

An 1l-member panel. sponsored by the
National Institutes of Health (NIH). last
week urged U.S. dentists to increase their
routine use of dental sealants in children.
and encouraged health insurance com-
panies {o include the plastic sealants in
their dental coverage.

The sealants are “highly effective™ in
curbing cavities, says James Bawden. a
professor of dentistry at the University of
North Carolina in Chapel Hill, who chaired
the NIH Consensus Development Conder-
ence. "And vet they are vastly underutii-
ized in the health care systemn ”

The first sealants of the 1960s were less
effective than today's brands. which may
have discouraged widespread use. Baw-
den says. But “remarkably consistent and
positive” evidence from studies in the last
decade indicates that current sealants are
100 percent effective in protecting teeth as
long as the plastic film is retained. the
panel reports. Studies show more than 80
percent of the newer sealants are still in
place after seven years. The sealants
seemed to wear off in the remaining pa-
tients.

Herschel 5. Horowitz of the Naticnal In-
stitute of Dental Research in Bethesda.

especially those who deal with the public in
their jobs, lingual braces may mean the
difference between getting their teeth
straightened or forever suffering with a bad
bite and impaired appearance.

Md.. estimates the average charge for
sealant application at “$6 or $7 per tooth.”
though nationai statistics have yet to be
compiled, he says.

. Pof 5¢
| Space-age tooth MARCH 14

teeth in the picture below. Now, which
one is the phony?

Did you guess the second from the
left? That tooth wears a crown made
from a crystalline, high-alumina ce-
ramic originally developed for “space-
age” needs in the electronics and other
industries. Unlike many conventional
crowns {or caps. as they are sometimes
called), it is completely metal-free.

Called the Cerestore Crown, it is
being introduced by Johnson & John-
son Dental Products Company; the ma-
terial is made by Coors Porcelain Com-
pany. Its development was launched,

Look closely at the dazzling array of |.

in part, by the wish of Dr. Ralph B.
Sozio, Harvard School of Dental Med-
icine, for a better crown.

Sozio saw problems with traditional
all-metal, porcelain, or porcelain-met-
al crowns, and turned to the ceramics
industry for a better choice. Among
the claimed advantages of this first
true crystalline ceramic crown are
precise fit, natural appearance, excep-
tional strength, and superior insula-
tion from heat and cold. Moreover,
unlike metal-containing crowns, the
ceramic cap won't hinder diagnosis by
blocking X-rays. o=

Not all teeth need the protection, Baw-
den says. He suggests that parents consult
their child’s dentist about sealant appiica-
tion soon after the molars appear — at
about age two or three for primary molars
and six years for permanent teeth. The
panel targeted children and adolescents
as a group most likely to benefit from the
treatment because of eating and oral hy-
giene habits that tend to make them cav-
ity-prone. though some adults might also
benefit.

U.S. citizens average 10 decayed, ex-
tracted or filled teeth by the age of 16, the
panel reports. despite the finding that
water fluoridation, dental treatments and
toothpastes have reduced the incidence of
dental caries in the last decade by 50 to 65
percent (SN: 7/10/82, p. 27). About 53 per-
cent of all U.S. residents drink fluoridated
water. Fluoride seems to best protect the
smooth surfaces of teeth, but leave vul-
nerable the crevices and pits of moiars,
while a thin coat of plastic on the uneven
surfaces prevents the entrapment of food
and bacteria that produce enamel-eating
acids. The two forms of treatment “work
best in concert,” Bawden reports.

—D. Frankiin
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A Cure for Pyorrhea

FROM the University of Toronto,
which gave the remarkalle serum
insulin to the world a year or = ago.
came an announcement recently of an-
other amazing discovery in medical
science—a cure for pyorrhea, the sup-
posedly incurable discase of the teeth
and gums from which, physicians
tell us, half the people in the world
sufler.

Like Doctor Banting. discoverer of
insulin, Dr. Harold Box, who is re-
sponsible for this new gift to
Bcience, is a young and hitherto
obscure rescarch worker,

According to the announce
ment made by the university,

Doctor Box has discovered
that prorrhes is not caused

by ifection, but by de-
generation of tissues, and
after five years’ work, has
found a means of arrest-
ing thiz action.  Pyorrhea
cause~ the gums to become
painfully inflamed and to re-
cede from the teeth, which
evertually become louse.
Hitherto, dentists helieved
there was no way of coping

by extracting

the teeth. .
Like insulin, Doctor Box’s method of

treatment has becn turned over to the

Government without restrictiofs.

to be

made available to the public.

Scientists stud
(2=

Germ wérfa re
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reventing decay may be as easy as
letting bacteria battle bacteria.

Cavities are caused by bacteria in the

saliva called Streptococcus mutans.
Once these bacteria adhere to the teeth,
they transform sugar into an acid that
dissclves tooth enamel. But a genetic
variation has produced a bacterial cous-
in called the LDH mutant that lacks the
enzyme—lactate dehvdrogenase, or
LDH—that converts sugar to acid. But in
lab experiments, the LDH-mutant strain
prevented cavities oniy in rats.

Jeffrey Hillman of Boston’s Forsyth
Dental Center has isolated another strain
of 5. mutans that is an “exceptional col-
onizer.” The newly discovered JH100]
strain produces a protein a called a mi-
crocin that can kill cavity-causing bacte-
ria in humans and quickly crowds out
any new ones that enter the mouth. Hill-
man is now trying {0 create a new colo-

nizing strain that will combine a non-vir- '

ukent microcin and the LDH-mutant trait

for extra protection. [ ]

Are Your Fillings
Poisoning You?

M ercury in metal tooth fillings may
cause allergic reactions such as

rashes and even lead to serious illness.

A recent study, conducted at the Uni-
versity of lowa and reported in the Jour-
nat of Dental Research, found that the
more fillings a person had. the more
i mercury was in the blood.

Mercurv is a known poison. Metal fill-
ings, called amalgam, are half mercun.
half silver and cther metals. They are
used in most cavities.

Amalgam’s possible health hazards
have been debated for several years, but
no one has stirred more controversy than
Colorado dentist Hal Huggins. He says
almost 400 patients have come to him

soning. “I've treated people with multi-

"Seventy-five percent were h -

! replaced,”

The American Dental Association
stresses that there is no scientific tink be-
tween fillings and illness. But it con-
cedes that 5 percent of the public is aller-
gic to mercury. Next month, the National
Institute of Dental Research will hold a
workshop to explore the safety of amat-

ple sclerosis and epilepsy.” he says. |

with illnesses traceable to mercury poi- .

Jiaxm and other metals. '_J
2]
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BOSTON (AP)*— A powerful
form of a newly approved over-

* the-counter painkiller dramati-
cally reduces one form of dental
disease in animals, and re-

. searchers soon hope to learn if
it will save people’s teeth.

- An experiment begins this
month to see if daily doses of
the drug, called ibuprofen, can
slow or stop periodontal dis-

#ease, the No. 1 dental problem

, of adulthood. :

© This condition erodes the
bone that supports the teeth
and is a major cause of tooth

.loss. In the United States; an

- estimated 54 million peopie

 have periodontal disease, and jit _

“i5 one of humanity’s most com»
« mon infections.,

In the new study at the
¢ Harvard School of Dental Medi-
“cine, volunteers will take a

~medicine called flurbiprofen:

~Harvard researchers already
thave found that the drug can
reduce bone loss around the

“teeth by 66 percent in dogs,

which are often used to study
periodontal disease.
Flurbiprofen is a more potent

4

version of ibuprdfén, which was
approved in May for over-the-
counter sales and has been used
in prescription form since 1974
to treat arthritis, pain and other
problems. ;

Like aspirin, ibuprofen and
flurbiprofen are classified as
non-steroidal anti-inflammato-
ry drugs, which stop the swell-
ing and redness of bodily
injury. )

Doctors . believe this same
response to injury, .when
caused by some dental baeteria,
eats away the bone around the
teeth. So their strategy is to

-save the teeth by thwarting one
of the body’s réactions to infec-

“ L.

' tlon- v =2 e

“I am optimistic that flurbi-’
profen and other . not-yet-
tested, non-steroidal anti-in-

- flammatory drugs will prove to
be an effective way of slowing
down bone loss around ‘the
teeth,” said Dr. Ray C. Wil-
liaras, who is-conducting the
research with Br. Marjorie Jef-
feoat.

Flurbiprofen has not yet been
approved for routine use in the

United States, although it has
been available in Europe for
about a decade. It is among the
most powerful non-steroidal
‘anti-inflammatory drugs
known.

The researchers plan to re-

cruit 60 adults with advanced.

bone loss that doesn’t respond
to ordinary treatment. They
will take two pills a day, and
the experiment will last for 1Y%;
to three years. S
Periodontal disease is caused
by bacteria that live under-
neath the gums. The germs
injure the tissue, and one of the
body’s respenses appears to be
the production of arachidonic
acid. Then enzymes turn this

r acid into three chemicals -—

prostaglandins, prostacyclines
and thromboxane — and scien-
tists believe that, among other
things, these chemicals inflame
the gums and erode the bone

around the teeth,
Flurbiprofen and similar
drugs block one of the ¢ 5

that are necessary for all this to

happen. And the researchers
think this is how the medicine
preserved the dogs’ teeth.

[T ~C S -
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The prevention of dental caries: ten

James P. Carlos, DS

The program of the National Caries Program of the Notional
Institute of Dental Research toward finding wayvs fo prevent

caries on a widespread basis is assessed.

I 19T Scherp! published aosemne
nal preper on the prospects tor the pre-
ventan of dental caries, in whieh e
st zeed the current knowleder oo
caries vhiniosy and speoelated o the
must promising drections for fature
research. o thal sanre vear, the Na-
tional Iastitute of Dental Researon
hegan the National Caries Program
This research and developiment eHort
was undertaken for the expross pur-
pose of finding cost-ettective wayvs to
prevent caries on a widespread basis,
so that this ubiguitous disease could
be eliminated as @ major public health
problem. Now. a decade later. it seems
appropriate to briefly assess the extent
to which progress has bren made to-
ward that goal.

From the outset. the National Caries
Program has been organized into four
areas of research strategy that toilow
directly trom the concept that caries i
of multifactorial eliology. Program
strategies invoelve finding wavs to
combat canies-inducing micro-
organisms: increase the resistance of
the teeth: modidy caries-promoting as-
pects of the diet and improve deliver
and accep’ance of caries-preventive
methids.

As the imunrlance of vach of these
stratecies w.es noted by Scherp b Dt
examiie the cureal state of devetop-

Kooy e e T

ment i oeach
will be cited wherever poss oo e
SuTee of IerEst D caries tesean i
e thie Last terr vets is tedlected o
abundanc e of retovant new contribe

tions to the sorentife Hteratune

Combating caries-inducing
microorganisms

In 1973 the importane e of Stepin o
cus mutaits as g caties nduoing
pathogen in labomtory animals had
been clearly established by experi-
ments with hamsters, rats. and pri-
mates. The ability of these hacteria to
readily form plague on smooth sur
faces was observed 1o be related.
least in part, to their ability to produce
Fextracetlular polyvsaccharides (glucan
and fructan) from sucrose. Some
hoped that human dental cirivs could
be prevented bv the use of plucan-
cleaving enzymes, such as dextransse;
this technique had heen highly sue-
cesstul in hamsters.?

Unfortunately, these expedtations
have not been tulfilled Chinical trials
of dextranase pels apphed in mouth-
preces resalted in Httle protection

e dood

against caries in children,
because of the complexity o the m-

trix of hunwn plague redative tothat in

years later

hamsters, as well as to the inabeht 1
deliver the enzvme with sufticie e
(et

Nt geent specits aiv inten e
to suppress the cariovenio mierolion
Foas et reas bed foe stace o Indl-senie
Frat e

et ol Tesear e koo ledee

Do testim e thas sty

et e etaiooe role nt bacteria

Cotreamh ot courses possibibe o
i terial interventions, B neo
diessedd entenaoety b e o
({"'\”l"

Tht\:nl-k':w b N
T ITIEAA RS TRN S R
thi Pl e s O T
A IR TR E L PR R PR PR T TR I
S e eyt sy e cat e
St st s e one Cesrra e B g

can b s hitates s o e wmoet

sirbaces b S et i v hae
learned that other meoanasmes e bied-
ing interbicterial agurecation™ elec-
trostatic attroction.” specitic receptor.
tvpe reactions,” the presence of

Sand e

immunoglobulins in saliva
chanical retention may also deternine
the success or fmlore of bacteria o
adhere 1o tecth andd 1o other haman
LIsstIes

Appreciation ol the complesity of
the nucrobial etiotogy of dental caries
waslurther extended by the report that
at teast seven serotypes of S atans
mav be isolated from human plague”
althovgh not all appear to he
caringenic, Indecd. conchisive ovie
dence s sl Jackine that S malans -
the primary inttutar of fabman canes
althoush daty aoguired thas by o
both epideminlogic shivdies and
mal experiments are strongly wgases
tive ol this ™ Neverthelews ot s bae

corme clear that othien specnes of <trep

JADA Vol 104, Februars 1942 o 193
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Besearch to develop a caries vaceine has already
stimulated a major expansion of knowledee about the

seeretory immune svstermn.

wiel b ol e ey

cedbeeand Lo tobacites are -

coebn thie caries proeess; nol sl ool
S s pathosens bt certaindy
coretitoes bor eonloweo nic e e
tocthe Prelimar, RN E R R N 11

i oral Hora stocest o gne ey o
Tl composition oo carioz na po-
tential oiplagie s mieenced ot onlds
brodber bt atea oy e order e which
SPECET T UTYATHIS TS dATe 10Ero-
O has wdso been established
that mutant torms of 5 mutans that are

\
il

deticiont in thesr ability to svathesize
pulvsaccharide from sugar have re-
duced variogenic potential in ani-
mds 2 The development of a safe”
oral tlora, which could successtully
compete with pathogenic formes. thus
Becomes a theoretical possibihing

In bie a7

presscd tre poevaling view ol shepti-

paper. Scherp!' ex-
Ciserinat carnes soeic he preve sted by
immuntzation  even thouch Howen
heeilready repmrted partial protection
against caries i muonkevs vicoinated
with S miutans '7 Since then, reports
from severs! luboratories have con-
tirmmed that caries can be partially pre-
vented inomonkevs and rodents by
vactanationwith a variety of antigens:
the tirost consistont syeeess bas been
arhieved by intraoral injection wotn
killed celle ob s mtorns

Fadedentiy
protestion depeods maindy on e e
duction of vievatod Tesels 0f salovan
antibody . These studies have Breen
sunnrnarized by Bowen 18

N

both sabivary aud serum antibodies

Pecentin, increased levels of

Have Decen obserod in humans who
swatlowed conaudesoi killed S nratans
celis, and the wholity of these or-
panisms o colonize the teeth ol the
vacenated individuals was sharph
reduced M Thisivan extremely impaor-
tant tinding. but we should not con-
chide that o vacome against human
caries s imminent. Much research re
masns to he done to identity the mast
potent sutigens and the optimad route
and requency of vaccination. anid to
establishi e safety of the procedure,
betore tutl-scale Cindcal trials will he

199 & JADA Vol 104, February 14942

peeehle VR e Grao e thor oo

notew or e adverae ettecis Bave heen
Popiotted g the Tandreds o an mils
anneted s far Y Boen sol it can e
s pierhieted wath <ot contiden e
that partsl prevention o cares Iy
vaccination will become a reality. Re-
search to deveiop a caries vaccine has
already stimulated a major expansion
of knowledye about the secretary im-
mune svstem. with hroad potential
applicability to other areas of bio-
medicine.

Mare direct attempts to combat the
cariogenic microflora have had less
encouraging results. Although Scherp
advocated a vigoroos program to de-
velop rational use of antimicrobial
agents topicaily.” no such agents have
vet became available tor general use in
caries prevention The problem 1s not
primaridy o screntibic one: that the
his-biguanide. chiorhexidine, can
prevent plaque formation and caries
has been established. " and in our lab-
oratories. several antimicrobial agents
have been tested thal are equal or
superior 1o chlorhexidine in in vitro
and animal caries experiments,
Rather. progress has been retarded by
the tugh cost of the required toxicity
testing of & new drug before clinical
trivls can begin, as well as the as.
socisted problems and uncertainty of
eventual regulatory approval. Eftorts
will continue 1o develop antimicrobi-
als far use. for example, in mouth-
rinses or dentifniges. but we have a
more realistic appreciation of the eco-
nomic and regulatory problems in-
volved than we had ten vears ago.

Increasing the resistance
of the teeth

The vse of fluoride in various forms
continues to be the most effective way
to prevent dental cories. Currently.
stightly more than halt the population
ol the U'nited States has access to
fluoridated water supplies but, be-
Cause most metropolitan areas have al-
ready adopted flooridation. it is un.
likelyv that this fraction will irease

A 4

dramaticaiis ot e e Date future.

Even inoptmali 2t | oted areas ot
is desieahle tooat eong o0 merease the
level of prodecdions agar < raries al-
readv attained. A oo o uence, flu-
oride research g e st len
verrs has been oo ot oG en e o
velupImMent of Mo e Corl-eliecive W
o deliver dietary {luoride sapple
ments uud topical flaarides 1o com-
plement. and possibly sapplement,
water Huonidation, Ser
vanees have resuited

major ad-

A decade age, i was generally be-
deved that the tluoride jon mainly
exerted its anticaries ettecthy incorpo-
ration inte erennel s Hluorapatite,
thereby increasieg the resstance of the
teoth to ac:d dissulutson Sinee then,
however, it has become increasinely
evident that cther. pos<ibly more rm-
portant, mechamisms ot fluaride action
are operative. Epidemiologic study
failed to demonstrate consistent corre-
lations hetween caries prevalence and
the fluoride content of the outer
enamel lavers.’™ Conversely, very
small concentrations of fluende. con-
tinuallv present in the mouth, effec-
tvely prevented caries in rats, and the
ievel of protectinn was not related to
the amount ot fliornde acquired by the
enamel '’ Other experiments showed
that tow concentrations of fluoride
were capable of remineralizing inci-
pient carious lesions'® and of interfer-
ing with glycolytic activity and
growth of plaque bacteria '® These
findings were in accord with reports
that caries in humans was partially
prevented hy frequent topical expo-
sure to low doses of fluoride, even
though increased levels of enamel flu-
oride could a0t be detected. 20

In the aggregate, this research re-
sulted in a rather drastic change in the
methads of topical fluoride therapy,
rather thap occasional exposures of
the teeth to high concentrations of flu-
onide, it appeared preferable to pro-
vide regular, frequent expusure to rela-
tively dilute fluornide solutivns. This
was confirmed in a series of controlled
clinical trials, 2t

Consequently, the National Caries
Program hegan. in 1874, a series of
demonstration programs nationwide
to test the feasibility. cost. and public
acceptance of weekiv mouthrinsing in
schools with an 0 2v solution of
sodium fluoride. The tesults estab-
lished that such programs were highly
cost effective.®” Estimates are that




b

!:.;

nore thao 13 o st hool-aped
ciildien mest s niluoridated
4redas. are cu:rently enroltad in
school-based Foonde 1onee DFORIAN s
o the analog o« programes of daily

foworide tablet - dmiagarrarn. Ihpep
childeen can be o pected 1o erALe
SO AUY e e e e o ongs

|
ardananneal costal o gl b Sieper
crild Recent v soppy
stapphed fue e pnar s ity
provide added coon 2o fluori
Snoand Com-

these

dated dreas oo
funities oo adu; schiood-
Bosec 'l ey ora at thie present
Fete meoce v et o the inciGens e
seeon LT is dravitable

e aveas Th demons

conrern ahoul the us of seglants wis
dispelicd by the demonstration that
wher sealant was placed over active
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fended to hecome storile 27

ftmust be concluded that adhesive
sedabants atiord o simple. safe, and
iighiv eflectine sy to protect the
nwst vulnerad e sreas of the teeth
azainst care s Wi e are seilants
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to Laensed dentists or dental hvgien-
pas We have caleelated thut, 1o o«
vpetnetical praventive progianmt tor
sobtcolehiidien, i1 sealants were

Sealunts are not widel used in public health programs

because of cost. state laws restrict the use of
sealunts ‘o licensed dentists or dental hvgienists,
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Hreventing caties o
the accluse! surtcs of sosterio: feoth
Whether these sspecially vulnership
surtaces could b protected b sealing
pits and fissures with adhesive pobs -
mers wias the question <tudied 1n a
large series of -hingeal trinis tnal begun
i the early 19708 Most studies in-
voived the use of an ultraviolet light
polvinerized sealant applied to enamel
that had been etched with dilute acid,
The results of some of these studies
have been summarized by Sil-
verstone ?* With caretul attention to
the techniques of application. sealants
could be retained 1n more than half the
treated sites tor more than five years,
with near complete prevention of
caries.?* Protection of the etched sur-
face from salivary contamination wac
tound to be critical 1o successtul seal-
ant application. as etched suriares
were rapidly remineralized on contact
with orel fluids. More recent trials
with chemically polymerized sealants
have also been highly successtul 1n
preventing occlusal caries. * One tarly

anpdid Orce v G mereron-
IR NL P e T et prreev et
[ B e R S IR | Fenwe Ao
S Sie e onthe inherens

Tt ot the population
beetee I s npaehehie that man
cominumties will adopt such pro-
gracy. Until adhesive sealants can he
Tegally applied by fess highly trained
auniliaries, their full eftectivenoa i,
Caries prevenbion is unlike's to be
realized. Nevert hieless, the wee of el
ants s now teeommended i dental
ofices and «linies, where required
personnel gre alreardy in place
Tupical thintities and sealants are
externallv apphed preventive tedl-
niques mtended 10 inCrease the resist-
ance ot teeth to caries. Natural host
defense mechunisins may also be op-
erative in the mouth. a possibility that
has received increased attention e
cently with promising results. Effors
to prevent caries by stimulation of the
immune system have already heen
mentioned. Alse of potential signifi-
cance are the nonimmunologic an
tihacterial components of saliva -
cluding lysczvme. lactoterrin, fi
toperoxidase. and other salivary pro-
teins that may be bacteriacida! or ma
regulate the ecology of plague and 11,
clearance of bacteria from the mouthy
This is a relatively new area of it
sive research. Whether these factors
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prared 16 reduce the cariogop poten-
tial of chiewing pun o Simdariy,
sedium trinetaphosphoate, wiioh b
been the muost etiectivye campouned of
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dren * By likely thege disappointing
results car he explained by the fuc
that. in experiments with animals the
phosphate compounds were prowent in
allfood and water consumed. wheroge
tnexperiments with humerns only in.
termittent, and probabls iadernuate,
exposure 1o the compounds wis ac-
complished. Even <o the bdes o o
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attenuate the eftect o acid produ o
in plague remains an attract o i
presumahly the use of such o wnr,
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more shorttonnes, such as Bigh sl
of panr solubiiity or thenmolability,
thatwould Hmit its useto certain types
of snack looda Therotore, we may ex-
pect g variety of new sweelenors o
eventually be marketed.

Fven when cutable sucar subet-
tutes hecome available, it will not be
teasible or desirable to substitute them
for all added sugars Rather. it will be
necessary 1o identily those foods that
contribute most heavilv to the
carivgenic potential ol the American
dietand that should theretore be given
prinnity for reformulation. {inn! re-
cently, hittle research data existed on
the cariegenic potential of specific
common tood jtems, Because ethica
considerations preclude the avalua-
tion of the cartogenicity of toods by
conventional chimical triafs, severs) at-
temts ave heen made 1o devise
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Each of the sugar substitutes now under studv has
one or more shorlcomings, such as high cost or poor
solubility, that would limit its use to certain tyvpes

of snack foods.

also i detiverable to largesegments of
the popuiation. at low cost and, proba-
blv. with minimal requirements tor
positive action on the part ot the in-
tended recipients. Community water
fluoridation remains the archetypical
exatnple ol & preventive program that
satishies these criteria, but other attrac -
tive possibilities for improved deliv-
urv systems have emerged during the
past several vears.

school-based, self-applied fluoride
programs oter an inexpensive wav to
provide partial prevention of caries 1o
large numbers ol children, interfer-
fng only mingaally with normal ac-
tivities. In g series of community dem-
onstrations ot this technique con-
ducted by the National Caries Pro-
gram. more than 800 ot eligible
ciementary sohool children partici-
prfed with parental consent; evi-

g 3

systemns rests on fhe assumption that
small concantrations of an active agent
can produce a therapeutic result, if the
agent is constantlv present at the target
site. Of equal importance. slow-release
chemotherapy requires only occa-
sional contact with the patient. thus
reducing provision costs,

At present, the most developed
slow-release system for caries preven-
tion 1s a fluoride-containing. inert
polvmer device that can be temporar-
ity attached to partial dentures, or-
thodontic appliances, or directly to a
tooth. In tests with human volunteers,
these devices were well tolerated and
tunctioned with sutisfactory precision.
Thev have been tfabricated to release
constant. predetermined rates of fluo-
ride tor up to six months and should
be suitable {or the delivery of other
anticaries agents as well V7




Even the most cost-effective
methods 1o prevent cories will not be
used unlecy the intended tecipients
are aware of the potential henetits and
seek or accept the required regimen,
Effarts to improve the public’s under-
standing ol the causes and prevention
of caries have certainly increased dur-
ing recent vears, but much remains to
be done. Fur example, there is no ap-
parent reason excep! lack of knowl-
edge why all schoolchildren. or at least
those in nontluoridated communities.
should no! be participating in selt-
applied programs. This is a short-term
goal that ts worth a concentrated edu-
cational effort by the entire dental pro-
fession.

Conclusions

By anyv standards. progress toward
caries prevention has been impressive
during the past decade. It is arguable
that more information on the precise
etiology of caries and on potential new
preventive methods has been acquired
during the 1970s than in any compara-
ble period previous!y. Substantial ad-
vances have been made toward the
understanding of the complex interac-
tion among oral microorganisms, host
resistance, und dietary substrate in the
initiation and progression of a caries
lesion. The various mechanisms of ac-
tion of the fluoride ion have been
furtherelucidated. vaccination against
caries and a reduction in the
cariggenic pntential of sweet foods
have both become realistic pos-
sibilities.

Conspicuous successes have also
been achieved in the application of
evisting knowledge At least 12 mul-
lion more children than in 1971 are
receiving partiagl protection against
caries throush self-appiied flueride
programs. Other eftechive prreventive
methods, indduding adhesive sealants
and  possibiv antimicrobial agents.
cauld be widely and adyantageously
utitized i manpower and regulaton

Constri s A eTe DVeIrconie, ds ”1(‘”

Selentioa e

ity has tor the most
part, slreads beon cemonsirated

Of course tw aed be naive to pre-
dint the ea-l desippearence of denta!
carive asa major Dealiy prabidem. This
witl ocvur snhv arcoa by and will re-

quire a much more extensive use of
preventive methods—those alreadv
available as well as those still being
developed by research. Nevertheless. a
major step toward the goal of caries
prevention hus already been taken,
and there is good reason o expect even
mare rapid progress during the 1980s
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mouthwash four or five times a day. He
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DEAR DR. LAMB — [ was reading your columnp

about bad breath. My husband spent most of his life
eating mints and breath freshene

brushed his 1ecth

worked around

The tongue is covered with a speciatized skinibut it is

Food patticles coat the tongue. The surface celis die
andareshedjustastheskinoveryonrbodychanges.M
dead celis are the common cause of coating of the tongue.
The foodand-coatingpmvideafertilegmmdfmbactc-
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Torr Bloor

Steel Smiles To
Fade Away

Inuisible braces on the way

While mulhons of people
with metallic grins
grit their teeth and wait, or-
thodontists in Japan and the
United States are furiously
" working to perfect “invisi-
ble” braces—wires and
brackets that will cling
snugly, and unobtrusively,
to the back of the teeth.
I Dr. Kinva Fujita, an as-
sociate professor at the
Kanagawa Dental Univer-
sity of Japan, has already
successfully hidden his own
| teeth-straightening device
in the mouths of 40 pa-
tients. Though he proudly
displayed his invention at
the convention of the
American Association of
L Orthodontists in San Fran-
| cisco, the invisible braces
are still experimental and
not sold commercially,
Fujita tells dentists that
his now-you-don't-see-'em
braces are designed mostly
for adult patients, who
would prefer to greet busi-
ness assoclates with a wire-
less grin. The appliances
are also handy for athletes,
Fujita claims; they cut
down on the risk of injury to
" the mouth posed by tradi-

dontic technique in a scien-
tific journal, the competj-
tion is not far behind.

A California company,
Ormco, is trying out a
similar design throughout
the United States.

One orthodontist who is
testing the Ormco braces
expects them to be put on
the market in a year,
“They'te still finalizing the
design.” he says.

Both Fujita and Ormco
apply the same basic princi-
ple. A metal bracket glued
to inner surfaces holds 2
flexible wire that “pulls”
wayward teeth into line.

Though Ormco and
Fujita believe they have
cleared all major hurdles to
manufacturing effective and
comfortable hidden braces, |
according 1o an orthodon-

tist who has closely fol-

| lowed the progress of the
braces, the path from idea

to product has been, quite
literally, prickly. At first,

the wires irritatingly ‘
pierced the tongue. And if |
not properly protected,

they tended to get bent,
broken or knocked off, Pa-
tients with a marked over-
bite had the greatest diffi-
culty wearing the new gear.

ticnal braces strapped to

the outside of the teeth.
While Fujita was the first

to describe the new ortho-

1N

When ey closed their
mouths, the lower teeth
sometimes bit mte the
barbed upper brace and
dislodged it.

The “invisibility” re-
quirement makes design
“much, much harder,” ex-
plains Donald Poulton,
D.D.S., chairman of ortho-
dontics at University of the
Paciftc in San Francisco.
“It’s like trying to tie shoes
from the inside, ”
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= found naturally in saliva that could pre-
vent tooth cavities. Alfred J. Crowle,
. Janice M. Joneja and George J. Revis,

f
1

DENVER —Three Denver researchers re-
port they have discovered a chemical

researchers at the Webb-Waring Lung In-
stitute, said they discovered the chemical
while researching gum and tooth disease.

They said the chemical, one of nine an-
tigens found in human saliva, could pro-
vide the key to why some people have
cavity-free teeth, while others are suscep-
tible to decay no matter how much they
brush, floss or avoid sweets.

“Each antigen in saliva or any other

LIVA CHEMICAL
A CAVITY-FIGHTER

body fluid has some function,’’ said

BY PATRICLA MeLORMACK

NEW YORK—A dividend seems to be de-
veioping from the widely used application
of fluoride solution to control and pre-
vent dental disease.

According to Dr. Leonard L. Zeldow
of Binghamton, N. Y., topical fluoride
solutions also may retard development of

_periodontal (gum) disease.

The value of fluoridation in decreasing
dental decay has been documented for
over three decades. The new studies
showing its role against gum disease were

~

FLUORIDE
FOUND SAL

Crowle. **While studying these, we no-
ticed that people whose teeth are resistant -
to dental cavities have a high level of this ;
one o . Others who are suscepti- }
bie to cavities have lower levels of this
chemical or none at alt.”

Crowie said he and his colleagues now
are working toward developing the cavity-!
preventing chemical synthetically. :

Revis, a dentist, sadd the findings could
have a significant impact on the practice
of dentistry. ‘‘We know that some people
have a patural resistance to cavities,”” he
said. “'If we could predict carly who will
be susceptibie 1o cavitics, we could take
strong measures Lo prevent them.”’
Mo e dWolkTH WO

e r

described by Zeldow, who said the solu-
tions can inhibit types of organisms and
their byproducts found in the mouth.

By altering the tooth structure and de-
creasing metabolic activity of piague bac-
l.eriaﬂminvadeteethmd‘ﬁlmtissus,
Zeldow said, topical fluoride solutions
guarantee a large measure of protection
for the gums.

Zeldow said 90 percent of periodontal
breakdown is attributed 1o bacteria. He
claims topical fluoride therapy trestments
aimed at knocking out the bacterial
causes of periodontal disease in many
cases make surgical corrective treatment

secondary.

Zeldow explained that the preferred
self-medication at home, using a tray-like
made to fit tightly over teeth. The dentist
would instruct the patient in its use.

feup:t:lnlivukitalsokequtludwige
y in place without necessitating
pthr:tthe.makeephismomhdoud.
As Zeldow described the process, the
fluccide is dropped in ged form in the
tray. The patient is suposed to seif-ad-
minister treatment once daily until re-

Monerswortn

APPLIED TO TEETH
UTARY FOR GUMS

method of intensive fluoride therapy is by
gadgaaﬂedltwliwot.'fhuiscustom-

The tight fit beips avoid the diluting ef-

called to the dental office. Later, applica-
tions are reduced to several a week.

The treatment also is supposed to bene-
fit those suffering from tooth-root decay,
a frequent problem in older persons. Zel-
dow also recommended the therapy as a
preventive measure for cavity-prone teen-
agers and for patients with braces.

Studies have shown that children who
drink fluoridated water in school have
about 30 percent fewer cavities than those
who drink water which is, for the most
part, fluoride-free.
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ALL TOOTH DECAY?

BY DEAN REIYNOLDS boratory rats were the guinea igs in
WASHINGTON-—There may be a great the testing, but researchers giu;::ct tglgry it
new way to fight tooth decay, for life: on monkeys and humans soon.

Just spread some bacteria ail over your In the testing to date, one group of rats
choppcr_s, once, was infected with the naturally produced
That is the tentative finding of re- streptococcus bacteria and an with
searchers for the Nationa] institute of the mutant. All were then fed a high-sug-
Dental Research, an agency of the Na- ar diet for 14 weeks. Results showed the

tional Institates of Health. They con- rats infected with the natural bacteria

ducted tests involving a mutant strain of “had significantly more decay than |
Exe _“streptocpccus mutans” bacteria—the | animals infected with the mutans ** !

chief bacterial 3uspect in tooth decay.’’ One researcher said that if the process :

Dr. Jeffrey Hillinan and his colleagues | is successful in animals, the ideal method
ntLheForsythpmmlCcntamBmon wouldbetombncmmreofthemutant
lcgrmdthatthlsnevgmutantstninun ontotheteethofchildrenbcforethcycan
slick to tecth and join the protective obtain the regular streptococcus strain,
phqueoptooﬂ; aqowns. lnldlﬂts,hesaid.vimnuyanof

But this particular strain, discovered whom have the natural strain, ‘‘we would
twoyearsago.produoeslessacidthm havewsupptmitordhnimeitbyvnc-

“its qmay-au;ing parent organism,’’ cine or mouthwash, then swab the mutant
meaning a cavity will have a harder time sirain onto their teeth.’
getting started. And unlike the parent Tests have shown the process provides

organism, the mutant strain does not con- the rats **virtually life-long protection
tainthcmrtimhrmzymcthmbelpstﬁs- apjnstaviths."&.thembe-
gcrtheprmef“‘llﬁnu-lﬁzingtocm h.ith“thpomﬁdfabdnn

, : Scation '

Laser: a death ray -
for tooth decay?

SALT LAKE CITY (UPD — Laser the Pit and fissure areas of molars, she
beams may provide a permanent answer  said. These areas are vilnerable to decay
to the probiem of tooth decay. a 2l-vear-  hecause they tend to trap food particies
old University of Utah researcher said and are hard to clean.

vesterday. Stewart said she hopes the result of
Ceramic engineer Lygia Stewart her. studies, fuaded by the Na;mnal
said she may be on the track of a major Institute of Dental Research. will bhe

dental breakthrough to provide lifetime  lifetime protection against tooth decay.

protection against tooth decay by using a She has tested several hundred

mini-laser. ‘ © compounds as potential sealants in what
she described as a previously untried

She said her work shows promising - probie
results in the use of a carhon dioxide approach to the tooth decay p m.

; it She said the most successful sub-
laser to permanently seal a protective ; ¢
compound around decay-prone chewing  Stdnce so far has been a white powder
areas of teeth. known as hydroxyapatite. It has proved

durable and is nearly the same as tooth

"Our work has progressed to the enamel, she said,
point where its feasibility can no longer X
be doubted.” the University of Utah _ ' She said the development of a pen.
sized laser has provided technojpgy that

chemistri honors graduate said. will gve Yenil at 4 "
The-gdal i to provide prptecuon for mest ’

- ———

 phe—

™ oes secret ingredient in breakfast cereal that may prevent tooth
decay is being tested on 1,000 Indiana school children. General
Foods, maker of Post cereals, financed the research by Dr. Jo-
seph C. Mubhler of Indiana University Medical Center. Mubhler,
who developed the tin fluoride formula used in Crest toothpaste,
says the cereal additive is not a fluoride. It may be a phosphate
—such compounds have been promising in experiments with
laboratory animals.
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IPSAB-An Herbal Remedy
for Gum IProblems

by Tom Johnson and Carol A, Baraff

Numerous readings recommend a solution called Ipsab as a
treatment for the gums and teeth, It is not known where the name
originated  — possibly it was comed by Edgar Cayce's source .c_,
information. In Cayce’s day at teast, Ipsab was not & comunergial
product. o

Many readings prescribing it also gave directions for making it, hut
these formulas varied somewhat, Ina few instances it is stated :.:: the
finished product should be a paste, but the majority of cases
sugpest a hiqud, If desired, a paste may be easily made by adding
sult in sufficient amounts to the liguid, . .

The Ipsab formuola requires prickly ash bark, salt, nﬁn_:.:_ chloride,
peppermint and iodine, Salt acts us an astringent, m::.:r_:m the gum
membrines between the teeth so that the other ingredients can reach
these areas, The pnimary active ingredient is prick!y ash bark, This was
known to the Amgrican Indians as “toothuche bark,” and Cayce
referred to it by the same terms,

In many cases Ipsab was supgesied simply for general upkeep
of the teeth and pums:

Wsing, then for the teeth and gums, to strengthen same, thoese properties as
found in that combination {ITpsab] as has been given for such cunditions
through these forces, 257-11

Some local attention [1o the teeth) is needed. The naturn! tendency of o
disturbance in the circulatory forces (o the sensory organs, as indicnted, is to
make for a lack of the proper circulation through the gums and to the portions
of 1he teeth themselves,

I the sotution known as Tpsah is used to massage the gums occasionally, it
muthe for a strengrhening of the areas

!a preserving of their usefulness,

Once or twice a week this would be thoroughty massaged into the pums, and
will mahe a great deal of change in the gums and the teeth, Do that, 9871

Do use Tpwab as o massage for the gums and it will make a great deal of

N
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difference with the teeth, the breath and the general activity, 3598-1

We would use same [Ipsab] not upon cotton, for this body, but upon the
finger use it and massage; not only the gums where the teeth are but where they
ure not! And we will find that the stimulation fo the activities of the throat
itsell, to the salivary glands, to even the tonsil area, will be materially aided by
the activity of the combination of the calcium with the indine in same, as well

as the antiseptics that arise from the vegetable forces in same as combined
with sodium chloride. 569-23

psab, in diluted form, was recommended for the developing teeth
of bubies. The following readings were given for a one-year-old and
a nine-months-old child, respectively:

Also during this period of the formation of the teeth, keep sufficient quanti-
ties of iodine in the food values for the body, as well as calcium and so forth,
It will be found that a massage of the gums occasionally with those properties
known as Ipsab will be helpful . _ . as these processes are carried on through the
activity of the thyroid operations in the hody. 3ta-2

Q-2. Are teeth forming normaliy ?

A-2. These are very good. We would find that a weakened solution of Ipsab
for the gums would tend to relieve the pressure and make for normaley in the
salivary glands, as well as strengthening the tissue in the mouth, This should be
reduced at least half, and the gums massaged with a tuft of cotton with same.
This also adds to the amount of saline, caleium and iodine, for the activity
of the glands in mouth and throat. 299.2

Ipsab seems to be especially effective in treatment of bleeding or
receding gumis and for treatment and prevention of pyorrhea, In one
reading Cayce stated that some element in the prickly ash bark
destroyed the germs that cause pyorthea. Ipsab was also prescribed
for trench mouth and other types of gum problems:

Q-1. What can I do about pyorrhes condition in my teeth?

A-1. Use Ipsab regularly each day and rinse mouth out when it is finished
with Glyco-Thymoline. 5121-1

The receding gums and those tendencies towards pyorrhea would be allayed
by the consistent use of Ipsab as a massage for the teeth and gums. Also these
should be treated, some locally, with the dentist’s paraphernalia [and also] — the
small wads of cotton suturated with the Ipsab and apptied in the areas where
the conditions are indicated at the base or edge of the gums, 3696-1

This will purify and make for such a condition as to assist in correcting the
trouble where there hus been the softening of the teeth themselves — or the
enamel on same. 1026-1
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Steel Smiles To
Fade Away

Invtsibic braces on: the way

While milions of people
with metaliic grins

grit their teeth and wait, or-
thodoenusts in Japan and the
United States are furiously
working to perfect “invisi-
ble” braces—wires and
brackets that will chng
snugly, anc un~btrusively,
to the back of the teeth.

Dr. Kinva Fuiitz, an as- .
soClate professor at the
Keanegawa Dental Univer-
sitv of Janan. has already
successfully hudden his own
teeth-straighterung device
i the mouths of 40 pa-
nents. Though he proudly
displaved his mvention at
the convention of the
American Association of
Orthodontists in San Fran-
cisco, the invisible braces
are still expenimental and
not sold commercially.

Fujita tells dentists that
his now-vou-don't-see-em
braces are designed mostly
for adult patients, who
would prefer to greet busi-
ness assoclates with a wire-
less grin. The appliances
are atso handyv for athletes,
Fupita claims; they cut
down on the risk of injury to
the mouth posed by tradi-
uonal braces strapped to
the ouiside of the teeth.

Whike Fujita was the first

—

. DENTAL TREATMENTS

to describe the new ortho-
103

o sights for sove eyes
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E PEOPLE WHO REALLY NEEDS BRACES BUT CAN'T STAND

,.
-+

T+t

(ZNS) IF YOU'RE ONE OF THO

. i
1
= -
[T B Z O N
Ly Lt — o
Lo o= = (]
= < = o O, b
- [0 TR N — o o (v o)
E 28Ez 48~
S = Hh o = = P
- o o Z . g E 0 oy
o W Lo = o —~ ¢
> T % " t; ?:J 5 -~ ™M 1 = (]
. — e~ o -~ O = :z ,g . # 58 S
< T ¥ - = = B g o :0, gu O
o
W = L - ow << O Ol oo ﬁ H Owtrt & o3
- = O x | © ow 8 (o]
o ] — = L. — T 0 hsa ) M
8 - L o) ™ ¢Roa 9 »
g s5H 2 S 2l & G
3 Lt fn M~ O UL « 0O o
14 & o T 2 Q@ BN 9@
- L::I E 8 [t < = 1 : S OoVvAaJduUg o
v o2 w s g VO O AO H
w o9 7S I o.a 2gwg .88
L:;:J Vo = + I ::J — Lal GE B 5] Q
= 5:_; <L = o < ™ — Bl OO a Q..
& 5 4 Y R iR T
- = L 7 = [= — o) [y}
S Lo
w < o = W o o COUOU o R M >
~! = O 7 - [ =gy TR 0
= [ é o f_'E o g % o WH PDoang e
& S = v K~ - < I U ATV EORES>D
S & A > w T O g A= 800
= © v < T W 2O aqgwn g W
S a 8 Ve o L v — L COoONw® 5 3
= — o T = o L -
= =z ° L5 - = 0o 9 U e 3
L I O - < > L. L S N -RY B -
§ O = ] @B 4 HUbOBONA G
E . '.L.s_.l [«% 5 % r-LE e B H U VNN O g O .
- e w 8 = m© —
= SEEZ gg4=v asﬁéé’gg”a
1)
= l-—8u_|..u‘ w585 g 0000"“0‘"‘>°
= v O O o LU S ®E B O v+ wkmgw c.c
T a0 < < O v o= A > RO oL [ I~ R
Q= i é & woon Qe D5 w g
S8y 8 B2 wAG3A22
| 8 wow = e 5 D> oem oo
§ ] O o o “EPYgoo
<< O v a =T W oo W Q Wb I —
= e E &c bn i e Rt (g A ong m'U'UEE.o.c:
2 L5 w C e P = T : W W [ I
el = = = L g r = ccxg 56 A O AeA 5‘2
T W D S = > o= O e - Qeuuwoc « g
VI T 0D D =< e — Rl il L BT = B TS
5 O W - 2 T O WV E x o R 0000
o> 2. S = Z o Y Qo> ;
= || = v wul vl U - e 0
N 9 e, E ow L W= o & g"‘
= = w»n W T [ = LugLo wWoUung
CeeC 088y 859398, 588z
EE82EFS LIS L S BecBRAIWEGY
2 R R R~ S = o 2 D 0T ~ Wi :"'U
> O = W & O CoQAmgn M Su (o
= Z W o< O Q < 1 J.C0 :I'a o Hg
Q — o2 — O U w )
O = = = A « o <
o = = O w 5 B UL N e
T o T - & T L < - LT
= o R T o - 3 ?°< a'g B U-E V)~~~
-~ 3 Ut g
— R wu-NoAde3v2e
< T riosith ‘('u.m:puxili(.)n‘ l;z.rlludmmcana for oral h\gi’om-
D Alebe. Gaetane Foorboan Acvoviates U8 3AI9.520 ()
$4 A Do ar 19040 Appl LT T Aug 1972 -
P Dentin valodiu-. tartar, and plague are removed from tecth
- —_
W 1
and other prortiure ot the wral v, Thobistocl o ooty
Me SO ant 1 Thusothe mep, ! Iresindy vicuum i wtee e i
carbuniate D10 = H0 = Ho ™ 10 et deproeed 10 . ) AW ¥
e ambwent Ter o by the acdis of 20 or mre o compiide A E /
cesachas HOUEH EIOA . and CHOL - Wohen /
carboaate = placed oo centao Wil e feeit g [y |
. :hp FUHSTUR oL Te T o The okal vty Diguel e o ‘
ColIn .-“‘]:lguif:(--f nuiterial soellective i and toir
eorenvval contnos b e amd de i ealoalus an l
o . SOV



