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t ion or en& rs~nent or that the materials and equip~ nt are necessarily the
best available for the purpose.
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‘ 
Risks encountered in dental practice have beccne foci of a nunber of

studies . Dengers associated with the inhalation of part i’~ulat e n~itter (bac-

teria , vi. ruses , enamel , dentin , calculus and analgam) fran microbial ~~~~~~~~ 2

produced during the use of high-speed rotary instruments have been addressed.
Also , investigations have been conducted to establish and to define acceptable

limits for operating roan levels of mercu ry vapor~~
5 and of nitrous oxide.~~

8

Recently , concern has been shcmn for asbesto s fibers which ennnate fran
the po~~~r calponent of sane periothnta l dressings as weU as fran liners for

cast ing rings and crucib les . The pre sent study was conducted to saa~ le

and to characterize parti culate debris encountered in the use of asbestos in

the dental laboratory .

MA’1~~IAL AND ME’flflE

A. A three-inch seg~~nt of one-inch wide ring liner was torn fran a

roll of asbestos* by each of two laborato ry workers. Particulate matte r re-~
nam ing on the th~irbs and index fingers of the test subjects was rentved with

the use of acetate tape . Additionally, the sites fran which debris had been

removed were resanpled after the workers washed and dried their hands .

‘IWo three-inch strips of the asbestos were heated in a burnout furnace

at 1,300°F. for 45 minutes. The strips were cooled to roan tø~peratuxe in

open air and torn by two volunteers. Sanpling of particulate matter fran

the thunts and index fingers of these individuals was accom plished as de-.

scribed above.

B. Sanples of debris were collected on acetate tape Iran a bench top

upon which 20 phosphate-bound investment molds had been broken fran asbestos-

lined metal casting rings. Additional particles were renoved fran a wall

* Material sui~plied with Ceramigold Investment, Whip-Mix (brp , Louisville,



against which the bench was located , Iran the muf fle of a furnace , fran a

casting nachine and fran a drawer in which a roll of r ing-liner had been

stored.

The sairpling tapes were sealed to aluminum stub s. The debri s-con-

taini ng side of each tape was coated with geld and palladium or carbon

and examined with the use of a scanning electron microscope. + Photcxnicro-
grap hs of the collected matter were analyzed for determination of shape ,
size and distrib ution of particulate ccnponents . Elemental constituents

of selected carbo n coated particles were determined by energy—dispersive

x-ray microanalysis.#

RFSU1~S

A. Material collected fra n tht~rts and index fingers: Scanning elec-
tron nnicrcsccpic examination showed aggregates of relatively straight ,
par allel fibers and single randomly dispersed fibers (Figure 1). The fibers,
thongh fragmented , did not e,thibit axial cleavage. Diameters of the linear

particles ranged from 0.10 to 1.0 pin. Generally, fiber length exceeded 200

pm. ~brpbo1ogjca]. di f ferences between the particles broken from unheated and
heated strip s of the test materia l were not detected.

Dispersive x-ray analys is of selected particles revealed that ns~ 1esiun

and silicon were the preckxninant constit uents of the test material . However,
ai~ ll amounts of iron were also detected as well as sulfur and calci~zn (Figme

2). Approximate elemental composition of the fiber was as fo1l~~s; magnesius

45% , silicon 40% , sulfur 2% , calciiin 2% and iron 4%. Reat ing at a conventional
mold burn xnt temperature did not alter the elemental cci~ osit ion of tbe woven

fibers.

+ Scanning Electron Microscope, model 1000, Advanced Metals 1~ search
Corporation , ~.irlington , MA 01803.

# ~~ei~~ Dispersive X-Ray Analyzer , model 707A, with ThIT II Software,



Fibers were not detected in the particu~Iate matter removed from the
digits of washed hands . Q~casional snail spheroidal, and plate— like part i-
cles found in one sanple exhibited a broad range (titani um , silicon , chlorine ,
potassium, calcium and iron ) of elemental constituents.

B. Material collected Ira n laboratory bench, storage drawer, wall,
furnace and casting machine: Sanples of debris removed Iran the laboratory
bench and wall contained fra~~~nted slender particles (Figure 3). Particles
of similar configuration were recovered fran the casting machine and from the
storage drawer. Analysis revealed that these fi 1anent x~ parti cles were com-
posed of magnesiun, silicon , sulfur , calcium and iron in the same relative
concentration as found on the finger tips . Particles detected within the
muffle of the furnace were not fibr ous ( ration of length to diameter less
than 3 to 1). Constituents of these particles included silicon , p&~ phorous ,
calcium and sulfur.

DIS~~J~~I(~i

Asbestos is a term used to identify any one of several mineral s which
can be crushed In to fibers. However, a particular mineral subetance Ia~icmn
as chrysolite is the principle source of caime~cial ashestos. (Irysolite
is a hydrated silicate of magnesium, the approximate cxi~p~sit ion of which is
37 to 44 percent silicon dioxide , 39 to 44 percent magnesium oxide, 12 to 15
percent water and 1 to 6 percent iron oxide. Analytical data suggest that the
fibrous material examined in this study is cinysolite. Campositional features
of the nonfibrous part icles renoved from the fingers of washed hande and from
the furnace nii.ffle infer the presence of debris Iran refractory investm ent
materials .

The occtpational risk associated wi th asbestos exposure has been well
do~~ mnted 3.2 16 In man , exposure to asbestos ~~~t i.e aesociated with an in-.



creased incidence of timors of the lung17 and with pleural and per iton eal

nesothelicira.18 Asbestos fibers are subt le carcinogens that th not produce

an obvious exposure-response relati onship . Usually a long latency prece des

the onset of fibrogenic or carcinogenic activity and the effects of repeated

exposures over long periods of time are cumü ative)9

The threshold limit value (TLV) below which asbesto s would not affect

adve rse ly the health of ~xan is not known . The current eight- hour time weighted

ThV for asbestos is 2 fibers per cubic centimeter of air 2° however, this

limit has not been evaluated with regard to its effect iveness in the preven-

tion of asbestos-induced disease . Additi onal ly , the mechanians by which

fibr cxis materials prod~~e malignant disease are uncerta in. It has been showi ,

however, that the degree of carcinogenicity is related to fiber si7e rathe r

than to ccxiposition ~21 Data fran azthml experiments have indicated that

durable fibers less than 3 ~.im in diameter and more than 20 ~im in length present

the greatest hazard, and the fibers described in this report fall within this

range of size.

Since it has been shown that cigarette ~uking increases the risk of

lung cancer in asbestos workers , it should be discouraged especially within

the working area .~~
The actual risk incurred in the use of dust producing asbestos in dental

la’ioratories is unknown. However , the potential for inh~1at ion or ingestion of

asbestos particles by dental laboratory workers would appear to be greater than

that of menbers of the general population (Figure 4). The need for rigorc~~
standarde of personal and laboratory hygiene in the harvfl I ng of asbestos is

obvious. Hand washing for exanpie as shown in this study effectively x~~~vee

the material fran fingertips. In view of these resul ts reported here and in

conformity with correct occupational health practices , the following protecti ve

measures are suggested in dental clinics :

4



1. Inform all office and laboratory personnel of the potential dang er

of asbestos .

2. Confine the storage and use of asbestos to a arrall area of the

laboratory or to a snail isolated working chanter .

3. Isolate operatories and other offices fran the dental laborat ory .

4. Insure the wearing of face masks and surgical gloves when asbestos
or asbestos-containing debris is handled .

5. Encoura ge cutting in lieu of tearing of asbestos.

6. Prevent snrid.ng and eating in the dental laboratory.
7. Prevent the tran~ nission of asbestos waste by sewage lines and air

eth a~~t systema to preclude its discharge within the comiunity environment.

S~~~~RY

~Pa rticles of debr is emanating frm an asbestos containing dental ]Abora-

tory material were characterized with the scanning electron microscope and

x-ray microprcbe. The dimensions and conposition of these particles suggest

their potential to behave as subtle carcinogens. With alnost thily use of
di~~t producing asbestos in the dental laboratory , the inpr~~ er handli ng of

this substanoe could be hazarthus to the health of dental personnel. It is
reconrended that high standards of personal and laboratory t~ygiene be ~~~loyed

in the handling of asbestos.
1~
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LEGEME FOR FI(~JR~S

Figure 1. Typical scanning electron photanicrograpbs of part iculate

matter renoved fran thtxths and index fingers of laboratory

workers. (A) Aggregates fran dry , unheated ring liner .

Initial magnification was X50. (B) Aggregates fran heated

ring liner. Initial magnification was ~~O. (C) Particles

of dry , unheated ring liner. Initial nagnification was

X5 ,000. (D) Particles of heated ring liner. Initial xrs~~i-

fication was X5 ,000.

FIgure 2. Dispersive x-ray analysis of a single fiber coe~onent of an

asbestos casting ring liner.

Figure 3. Typical scanning electron photcxnicrographs of debris fran

laboratory bench top and laboratory wall. (A) Full-field

of bench top debris . Initial n~gnification was X50.

(B) Ful l—field of wall debris. In itia l n~gnification was

X50. (C) Linear coriponent of bench top debris . Initi al.

magnification was Th ,000. (D) Bundle of linear conponents

of wall debris . Initial magnification was ~~ ,0O0.

FI gure 4. Fra~ nented debris fran laboratory asbestos in storage diawer .
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