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THE TOXICITY OF .A‘IERIAL 7

The use of %ﬁmetel end its compounds in industry presents
; two possible hezerds: first, the chemicel toxicity of the mriericls,

Co end secondly, rossible hermful effects from their neturel rc dio-
‘ cetivity.

1. Chemicel Toxic Effects

: The develorment of toxic effects depends upon the ecse
, with which the substence crn be introduced into the body. Fortu-
{ netely, most of the compounds ecre weter-insoluble, end others heve
| ¢ limited degree of solubility in dilute ccids, including hydro-

| chloric ecid. However, some of the compounds possess ¢ high de- j
' gree of solubility in both weter end in fctty solvents.’
!
!
|
!

£, Experimentel Chemicel Toxicity

Experimentsl studies in snimrls heve demonstreted L
clesrly thet following perentercl injection of the seclts
of the metel, demege of the kidneys mecy be produced,
! ¢ffecting chiefly the convoluted tubules znd to less
‘ extent the glomerulus. VWhen the kidney hes been demeged
in this wey elbuminuries occurs, snd numerous hyecline znd
grenuler cests eppesr in the urine. Glycosuric mey be
| present; end occesioncl red blood cells cen be found.

While the most severe chenges cppesr in the kidney,
| the liver zlso hes been reported to be demeged by X met-
‘ ericl. This eppesrs to be most pronounced in pregnent
enimels,

b. Toxicity for Humens

The use of the metzl by intrevenous injection for the
tresc tment of humen cencer hes been reported. The metericl
wes given in rether lerge emounts end signs of renel ’
irritetion were encounterecd. Certein of the compdunds -
heve been edministered by mouth in the treetment.of die- | -

betes without obvious toxic effects. 4
£ N

;}
C. Routcs of .bsorption: Sy

There ¢re scverel routes by which tho,mgterlcl mey be_
introduced into the body. These 1nclude;the respire tory
system, the gestro-intestinel trect end jthe skin. It is
difficult to determine vhich of these routes is the most”
importent, but it is obvious thet pBecchtlons should be” 4
teken thet the mz terizl becomes 1ncc06831ble to the bo&y‘,: ~
through eny of these routes. e
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The Toxicity of X Matericl (Continued)

(1) Ingestion: .

There is conflicting evidence ¢t present s&s to
vhether or not the ingestion of this metericl by en-
imels will ceuse rencl demege. It hes been demon-
stre ted thet the ingestion of lerge emounts of sol-

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty,

bility for the accuracy,

uble compounds will produce demege, but the question
of the effect of smeller emounts teken over ¢ long
reriod of time remeins unenswered. Certeinly the
employees should teke preccutions to see thet their
food, chewing tobscco, cendy, etc. is uncontemine ted
by the metericl.

(2) Inheletion:

The possibility thet the metericl mey be ¢b-
sorped directly through the lungs is seriously being
considered, end & number of experiments ere under wey
t0 esteblish the importence of this route. Meenvhile,
the concentr:tions of the metericl in the sir should
be kept at ¢ minimum end vhere dusts cznnot be sde-
que tely controlled by ventiletion or other procedures,
the use of respirestors is imperctive. No definite
limit for the dust content of the atmosphere hes been
set, but we heve erbitrerily uscd £s ¢ stenderd the
steted limit for lesd (150 microgrems per cubic meter
of sir).

express or implied, or assumes any legal liability or responsi-

completeness, or uscfulness of any information, apparatus, product, or

" The possibility thet insoluble metericl mey be
permenently deposited in the lung hcs been considered.
Experiments ¢re being cerried out to determine whether
or not this route mey be of importence from the stend-
point of long renge toxicity. In some industricl
opere tions, workmen heve been exposed, for meny yecrs,

process disclosed, or represents that its use would not infringe privately owned rights. Refer-

ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.

to ¢ tmospheres contemingted with insoluble compounds
of X metericl end heve not been found to show demege
from its presence.

(3) Skin -bsorption:

The possibility of ebsorption through the intzct
skin is now being investigeted. Experimentel cttompts
to trensfer the nitraete in ether solution through the
skin heve been unsuccessful., Sinilar experiments to
determine the ebsorption through superficiszl zbresions
ere £lso being cerried out,
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The Toxicity of X Matericl (Lontinued) | HI"‘

The question hes been reised es to the possibi-
lity of zbsorption occurring from the deposition of the
metericl into en opsn wound. The emount vhich mey be
¢bsorbed in this menner hes not been determined. It
seems cleér, however, thet should ¢ wound became con-
temine ted, vigorous clesnsing vith sozp end weter
should be done to decrecse the possibility of meteriel
being left in the wound.

<11 persons who heve open wounds shell be requir-
ed to weer proper protection (weter tight dressing,
rubber gloves, etc.) to ¢void conteminstion, or be
essinged to work which does not involve exposure to
the X metericls, If neither is possible, the person
should not worl until the wound is hecled.

d. Evidence of .bsorption of X Mrtericl:

Toxic effects fram the ¢bsorption of X meterizl pro-
bebly will be indiceted first by the eppesrence of urinery
ebnormelities similer to those seen in enimels e¢fter in-
jection of thce substenee.

IT. Netur:l Rediorctivity of X Mctericl:

The rediocctivity of the X metericl is similer to thet of |
re¢dium, except thet its intensity is much lower. One microgrem of
redium, is equivelent to severzl grems of X meterizl. The redioc et~
ivity of X is thereforec less then one millionth es grest s thet of |
redium. The perticles which cre emitted by the neturel decey of X
metel include elphe prrticles, bete perticles end smell emounts of
gemme TEyS.

£e zlphe Frrticle Redic tion:

The €lph: perticles hive ¢ very low penetre ting power, .
¢enG heve ¢ renge of less then three centimeters in eir,
which would meen thet they would be completely ebsorbed
by less then 0,1 millimetsr of tissue. For ell przcticel
rurposes, it would erpesr, therefore, thet the elphe per-
ticle redietion cen be ignored if it zirses from en extsrnaul
redizting source.

b. Bete Perticle Rediction:

The bete perticles from the metericl zre more pene- .
treting, end heve en evercge renge in tissue of € proxime ter-
ly two millimeters. The intensity which mey be expected

IOK
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The Toxicity of X therielr(Continued)'

from the most concentr:ted X metericl, thet is, X metel,
is epproximetely 0.2 of ¢ roentgen per hour. This would
occur only when the metericl is directly in contect with
the body, since the renge of bete psriicles is very lim-
ited rnd they cre cbsorbed completely by seversl meters
of ¢eir. ~ince bebs rediction would be ebsorbed for the
most pert in the first two millimeters of tissue, it hes
been suggested by the Medicsl Section of the Menhketten
District thet the meximum deily exposure to the hends be
set ¢t 0.5 r per 24 hours of bet: rediestion, elthough it is
not unlikely thet even more rediction might be given to
the hends without eny deleterious sffect. Eowevsr, it
is recommended thet zll recsoncble precsutions bs teken
to eliminete the bete redistion. ,

c. Gemme Rey Rediction:

The cctual emount of redistion in the form of gemme
reys which mey be obtcined from mctels stored in unlimit-
ed emounts is well bolow the deily tolersnce dose end no
hezerds eres expected from this sourcc. The dcily toler-
ence dose of gemme rediction hes been set &t 0.1 roentgen
unit per 24 hours.

d. Disintegretion Products: -

In processing the metericl, it must be remembered
thet there e¢re severcl drughter products of the X metel
vhich in themselbes ere highly rcdiosctive, but which meke
up only & minute portion of the btotecl mess of the mebericl.
However, in some of the plant proccdurcs, somc of these
highly rrdiozctive shortlived products ¢re concentre ted,
the emount of conccntretion depending wion the procedure
involved, In this cese, the rediztion hezerds of the X
meteslere multiplied, £nd e¢ny recycling proccss vwhich would,
tend to concentrate the deughter products should be cire- |
fully surveyed to detormine the exect emount of rediosc- | ;
tivity.

c. Eff.cts of the Neturcl Rediosctivity on the Skin:

The neturel rediocctivity of the meteriel conceivebly .
might ccuse demege to the skin of the hends. Should this
eppcer, the first changcs would be noted in the ridges of
the finger tips ¢nd in the neil beds. '

f. DMeesures to Frotect the Skin:
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tihen the metel is hendled, the workmen should be
required to wecr gloves heving the pelm end pelmer sur-
fzce.of fingers of leether of &t legst two millimeters
thickness. This covering will ¢bsorb ¢pproxime tely two
thirds of the bete reys.

For the hendling of dry compounds of X metcricl, the
use of cenves gloves hes been recommendsd. The gloves
should be leundered deily, OCenves gloves erc prcfereble
to lesther in this instencc beceusc of the possibility of
the inside of the glove becoming contzminsted with the
metericl, There might be z greduel cececumulction of the
meterizl in the inside seems of leether gloves, vhere it
could not be removed. Cenves gloves should be turned in-
side out for weshing.

In hendling wet compoinds of X metericl end in clecne-
ing filter presses, it is recommended thet hesvy rubber
gloves of the type used in the hendling of ecids be worn,
Tests mede on extre hesvy, rubber gcid gloves, well thick-
ness 0.31 inches demonstreted thet 727 of the bete redizt-
ion ves zbsorbed. Those gloves should be weshed inside
end out deily.

In certein specific instences, recommende tions other ,
then those given gbove will be mede.

g. Systemic Effccts from Neturel Rediosctivity:

Systemic eff.cts from the netursl rediocctivity of
X metericl deposited in the body iould be noted first by
the devclopment of mild to modereste enemic, depression of |
the totel whitc blood count, snd the cppe:crence of & re-~
letive lymphocytosis.

The eppeerence of systemic effects is not enticipe ted..

h. Prevention of the Development of Systemic Effccts:

— -

Frotecction cge inst the developrment of systemic effcct:s
£s & result of the netursl rediosctivity of X metericl willl
be efforded by:

(1) Keeping dust concentretions £t & minimum, ¢nd thie
use of respiretors &t those pleces where the dust count is |
excessive.

(2) Cere on the pert of the employees to prevent in-.
gestion of the matericl. . :
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The Toxicity of X Meteriel (Continued)

II1I.

(3) Xeeping the skin free from the me terizl when-
ever possitle.

Recommendetions Concerning Personcl Hygiene:

&e Eech employee who gets either X metel or its com-
pounds in his skin shell be required to wesh his hends
end fece thoroughly before ecting.

b. BPech employee whose skin becomes contemineted with X
me tericl shall be required to tcke £ shower before lecv-
ing vwiork esch dey.

&. Veshing beforec mecls &nd tcking of showers will be
supervised. .

d. Weshing of hends will be done with sozp £nd veter end
& brush. Cere will be feken to remove the metericl depo-
sited under the neils.

&. It is recommended thet the use of venishing cresms or
of ective wetting egents be prohibited in the clezn-up
process,

f. Street clothing will not be worn &t work in eny oper- .
¢tion involving conteet with X meterizl; likewise vork
clothing will not be worn awey from work.

&. Eezch employee will weer e clean suit of work clothes
esch week. FKHe will chenge £t more frequent intervels if
his clothing becomes excessively soiled or if it becomes
socked with wet X meteriels.

h. Beting in work rooms will be forbidden.

i. If the employee uses chewing tobzcco, zdequeste pre-
ceutions will be tzken to prevent the tobecco from be- .
coming contemineted in the psckzge, snd to prevent irensfew
of X metericl from soiled hends to his mouth. The scme
preceutions elso apply to the use of chewing gum.

Je In dusty operctions, respiretors, certified by the
Buresu of Mines ¢s being s¢fe for use esgeinst toxic dusts, .
will be worn. i

k. Filters of the respirztors will be chenged when they
become contemineted to such en extent thet bresthing

¢ ?'Dg




The Toxicity of X Meteriel (Concluded)

ceuses gn effort, or vhen treces of the meterisl eppecr
on the inside surfece of the filter. In cold weether,
chenges mey heve to be mede more often beczuse of moisture
condensing on the inside of the rsspiretor.
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" THE TOXICITY OF NITROUS FUMES

/ﬁitrous fumes azre produced in the pickling of metzls, in
the combustion of explosives, znd whenever nitric zcid comes in con-
tact with orgenic meteriels. Nitrous fumes represent & mixture of
nitrogen dioxide, nitrogen tetroxide, nitrogen oxide end in eddition,
in the presence of moisture, there is & mist of nitric £nd nitrous
ecids. The proportions of the verious geses end fumes ¢s well s the

“individuel susceptibilities of the persons exposed zccount for the
veriations in the clinicel pictures seen.

In contrest to z number of other fumes, toxic concentret-
ions of nitrous fumes cen be inheled without czusing severe cough
or leryngospesm, +—

2

Symptoms of .cute Exposure to Niirous Fumes:

Inhelstion of high concentrstions of nitrous fumes mey
produce shock-type symptoms with severe ¢ sphyxie tion, convulsions
and respiretory srrest. Decth presumsbly results from interference
with the pulmonery circuletion.

In lesser concentrztions, there mey or mey not be merked
*irritztion with pein znd burning in the throct snd chest. There is
often cough with yellow sputum vhich nmey contein some blood. There
mey be dyspnee, cysnosis, vomiting, vertigo, znd loss of conscious-
ness, Continued exposure mey ccuse the poisoning to end fetelly.

If the exposed person is removed from the fumes, he mey
show no further symptoms. However, cfter  lctent period of six
to twenty-four hours, ez severe cough mey develop; the petient be-
comes cyenotic, end pulmonery edeme eppecrs, which mey heve € fetel
terminetion in the next few deys.

If the pulmonery edeme is not immediz tely fetel, pneumonie
mey Gevelop e€s ¢ sequel to the pulmonery irritetion.

Dengerous exposures mey ocour without the individucl cvere
of irritetion. Ee mey be perfectly comfort:zble during the letent
period, &nd eppecr to be perfectly well, end yet some hours leter
develop distressing pulmonery edeme which mey end fetelly.

For this reeson, gll persons vho heve been exposed to nig-
rous fumes must be cesrefully obscrved by ¢ physicien, £11 employees.
vho work vhere they mey be exposed to nitrous fumes must be werned

. of the dengers end be csutioned 1o report to the physicien s soon
£s they ere exposed.

Im:;ortent Fhysicesl znd Lebore tory Findings:

‘ | 9K
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The Toxicity of Nitrous Fumes (Continuéd)

Immedictely efter the eXposure there is ¢ merked rise in
the respiretory rete, which hes been found not to be & result of CO2
accumulaetion, Wishin thirty minutes, there is & merked increcse in
the blood plctelets, znd & merked drop in the systolic, end & mod-
erete to slight drop in the disstolic blood pressure.

Symptoms of Chronic Exposure to Nitrous Fumes:

Chronic exiosures to low concentrs tions of nitrous fumes
mey produce chronic irritetion of the mucols membrenes of the €yes,
end upper respiretory trect. The teeth mey £lso be effscted end
become dull, rough end corroded, Chronic bronchitis end emrhyseme
heve beeh ascribed to long-continued chronic exposure. The circule~
tory erperetus mey be effected znd hypotension end bredycerdiz dev-
elop.

Sefe Levels in the < tmosphere:

Verious investigetors heve given the meximum sefe level of
nitrous fumes in the etrnosrhere ¢s 1.4 up to forty perts per million
by volume for long-continued chronic exposure,

Tree tment of Chronic EXposures:

The treztment of chronic exrosures is one of prevention,
Excessive concentr:tions in the etmos, here must not be rresent over
eny protr: cted period, end those persons who viork in srees whickh
heve more then the meximum sefe level must weer e ppropric te respir- |
etors.

Trec tment of .‘cute Exposures

The trestment of ccute exposures to nitrous fumes is dir-
ected primerily toverd redueing the petient's oxygen demend end
supplying sdditionsl oxygen.

Treetment outlined by Fleming

First, estimete the hour =% which the gxposure occurred,
the duretion of the exposure, ¢nd the emount of ectivity the person
hes hed since.

If the person hes hed eny of the following symptoms, he is
placed &t ebsolute r st in ¢ werm bed, end exysen is cdministered:
coughing, choking, ncusec, vomiting, heedeche, inebility to tzke ¢
deep bresth without discomfort, or undue lessitude.

¢ ¥
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The Toxicity of Nitrous Fumes (Continued)

The rete and type of respiretion is observed znd recorded.

The lungs ere exemined for rales.

The patient.is obszrved for cyesnosis end pallor,

The blood pressure and pulse rzte sre recorded hourly.

The hemoglobin, red blood count, hematocrit reading, end
the direct platelet count are mede hourly for éight hours. If'.the
platelet count is up 50 to 100% end continues to rise for the first

five hours, the gassing hes been moderate to ssvere.

If no pathologicel findings have been discovered et the
end of eight hours, the petient mey be discharged.

Venesection is used only if cyanosis and venous engorgement
are presents

Depressent drugs including the barbiturates should be
avoided. Circulatory stimulents are contrzindiczted.

Treatment outlined by Cerlisle

Carlisle, in e personel communicetion, reports excellent
results from = treztment which he hes used in e lsrge number of cases
of nitrous fumes exposure. In this series, there heve been no fat-
elities from pulmorzry edeme in the pest nine yeers.

The treatment is designed primarily for the prevention of
pulmonary edeme. All persons who have been exposed to nitrous fumes
ere trezted, even if no symptoms are present. &£ considerasble effort
hes been mede to impress the plent personnel with the necessity for
treetment &t the earliest possible moment.

In Carlisle's experience no case trected promptl& end
adequately hes gone on to develop pulmonery edems.

The trestment consists essentizlly of zbsolute bed rest
end the immedicte sdministretion of exygen under stmospheric pressure
with & provision for expiretion egeinst a czlibrzted resistance of
from one to six centimeters of wveater.

£t the stert 1007 oxygen is edministered with the pressure
on the expiretory tube set st one centimeter of water. This pressure
is raised greduzlly in the next 5 to 10 minutes to 6 centimeters of
water, The oxygen is continued for =z period of one ito three hours
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The Toxicrwy of Nitrous Fumes (Continued)—" .
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depending upon the condition of the patient. it intervals, the
patient is allowed to breathe without the mesk for a period of 5 to
15 minutes. If, during this period, any increase in the respira-
tory rate, difficulty in breathing, cyanosis, or coughing are ob-
served, the use of oxygen by the method given above, is resumed.

L speciel mixing valve in the oxygen tank allows the ad-
mixture of air. It has been learned, howsver, that the use of more
than 25% air in the oxygen allows the pstient to start coughing
agein, end as a routine not more than 207 air is used. If suf-
ficiently high concentrztions of oxygen are used, the cough is
usitally well controlled. In some instences it has been found that
allowing the patient to have swazllows of milk helps control the
cough and may be more effective than medication.

When considersble time has elepsed, or if pulmonary edema

has developed, administration of 1/100 epinephrine solution by.
means of a nebulizer is beneficial in relieving the bronchisl spasm.
This may be given before or during the oxygen therapy. In some-
cases it may be advisable to administer the oxygen under a pressure
of 2 to 3 centimeters of water in addition to the pressure used
against expiration.,

Although the particular benefit of this method of treat-
ment is in the prevention of pulmonery edema, it seems to be more

effective than eny of the usual methods in treating pulmonary edema.

The method has been used successfully in tresting ex-
posures to other noxious substances. These include: phosphorus
oxychloride, phosthorus pentachloride, phosphorus trichloride,
methyl bromide, chlorine, cadmium, and the dust from certain al-
kaloids,

In genersl, it is Dr. Cerlisle's opinion that the use of
carbon dioxide-oxygen mixtures, morphine, venesection, or mercurial
diuretics, is ill-advised., In some instences he considers oxygen-

helium mixtures to be of value.

Szfe Operating Procedure:

In general, operations which may result in the formetion
of nitrous fumes in considersble quantities should be carried on
in one story buildings, snd if that is impossible, the floors and

ceilings should be fireproof znd sesily accsssible exits should be™ —

provided.
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The Toxicity of Nitrous Fumes (Continued)

devices for pouring, and should be stored in rooms which heve ecid-
proof floors, edequete ventiletion end running water.

A1) operetions which result in the formetion of &Ny guen-
tity of nitrous fumes must be provided with loccl exheust vent-
iletion,

If lerge quentities of nitric zcid ere spilled, they
should be weshed ewey with wizteri No sbsorbent meterisls of eny
orgenic ne ture should be used. If weter is not eveileble, cleen
send mey be used, :

When fumes form in & room, it should be evecusted with-
out delay, znd- no entry mede without proper gecs mesks or open eir
helmetsi

CAUTION:

TOXIC CONCENTRATIONS OF NITROUS FUMES CiN BE INEALED
VITHOUT CAUSING SEVERE COUGH OR LARYNGOSE/SM.

D#NGEROUS EXFOSURE MAY OCCUR WITHOUT THE FERSON BEING

4WL.RE OF IRRIT..TION.

DURING TEE L&TENT FERIOD THE EXFOSED FERSON MAY £PFE/R
TO BE PERFECTLY WELL,

£TT/CKS RESEMBLING #STHM.. OCCURRING IN FERSONS WEO
M4Y HAVE BEEN EXFOSED TO NITROUS FUMES, REQUIRE THE IVMEDI.TE
SERVICES OF THE FL!NT FEYSICI/N VHETHER TEEY OCCUR DURING TEE
D/Y OR AT NIGHT.




THE TOXICITY OF FLUORINE

The principsl hazerd form the use of fluorine in industry
results from the corrosive action of a number of fluorine compounds.
Of much less significence is the effect of inheling or ingesting
fluorine compounds.

1, Bydrofluoric .cid Burns:

«~nhydrous ¥F, hydrofluoric end hydrofluosilicic acids and
the acid-reezcting salts of the fluorides, especcielly the bifluorides
and fluosilicates, 2ll are capsble of producing unusuzlly severe and
peinful burns.

4

Burns which result from concentrations of less then 20%
are not felt for scversl hours znd ceuse z deepsected rezction. In
concentrations of 20% to 60%, there is e shorter latent period be-
fore pain is experienced. Burns resulting from enhydrous HF end
the stronger aqueous solutions (ezbove 60%) cause pain at the time
of or shortly after the exposure.

If there is a short exposure (one to two minutes) to a
low concentrstion or a momentery exposure to e high concentration of
acid, the skin becomes blanched end vhite, slightly edematous, end
eppeers to be mecerated. . longer cxposurc to e low concentretion
or for sbout ¢ minute to & high concentretion produces redness of
the skin which turns to a greyish-purple. There is considersble
edeme end tension. Vesicles mey epresr. Burns under the nails ere
common. Y%here the skin is thick, ,es on the pelms, the burns tend fo
be lighter in color then the surrounding skin. In more tender erees,
the skin is reddened. The most severe burns sre apt to occur in the
erecs vhere the skin is thickest for the scid penetrestes freely
while the zgents used in treztment do not.

In eddition to its immediete locezl effect, hydrofluoric
acid hes the ebility to keep on penetreting end dsstroying tissue
until it is removed or precipitated.

2. Trestment of Hydrofluoric ..cid Burns of the Skin

The most importent single fector in the trectment of burns
of this type is to trect them promptly, regerdless of the concentrat-
ion of the scid which hes been in contrest with the skin, and re-
gardless of whether or not pein hes been present.

<« number of methods of tresztment zre svaileble. In ell

.of them sn effort is mede first to remove the scid from the skin,

end second, to neutrslize the effect of the zcid which hes glrecdy
combined with the tissue, - ' 3
)0
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The Toxicity of Fluorine (Continued)

Ls & routine, copious quentities of tep weter %ill be used
to flush the skin thoroughly. Contemineted clothing should be re-
moved, If the burn is not so extensive =s to csuse shock, fluthing
should be continued for & period of fifteen minutes.

This mey be followed by the use of soszks or compresses of
5% to 10% sode bicerbonste solution, or weshing with lime or smmonia
we ter, or z solution of emmonium cerbonete, elternsted with tep weter.
Evens recammends socking in en iced 70% solution of glcohol.

It is recommended by some thet this trectment be continued
until the skin regzins a pink color, scversl hours if necessary.

‘Others follow the weshing with the zpplicetion os speciel ointment

(formuls eppend@ed) which is rubbed into the skin.

The consensus is thet greasy ointments should not be ep-
plied to HF burns, end thect the use of gressy ointments increeses the
severity of the demege.

The Netionel Institute of Heelth recommends erplicetion
of triple dyes instecsd of the speciel ointment recommended ebove.

If blisters form, they should be opened. If there is mec-
ereted tissue, it should be debrided down to heelthy tissue.

Whenever cosguletion of the tissue occurs, it is recommend-
ed thet celcium gluconete be injected into end under the cosguleted
eree end into the surrounding tissue. Strengths rccommended very
from 3% to 20%. It is the opinion of the Medicsl Section thet the
3% celecium gluconete will be ¢deque te.

If burns occur under the nzil, the finger should be enes-
thetized, the neil cut ewey, £nd celciwm gluconcte injected.

Dre-.sings should be m:de for the first four to six deys with
the speciszl ointment. Jfter thet, zny blend ointment may be used.

3. Hydrofluoric ..cid Burns of the Eye

¥hen burns of the eye occur, the eye should be weshed im-
medictely with copious quentities of tep weter, end medicel tresiment
sought £t once. < bubbler fountein hes proved to be convenient for
emergency use in weshing burned eyes. Leater the eye should be veshed
for fifteen minutes with ¢ 3% solution of boric ecid. If enesthesie
is required, cocczine is to be svoided. Boric gcid ointment mey be -
instilled, e#nd ¢ very loose bendege epplied. Subsequent treatment
should be directed by end ophthelmologist. s

4P

3

[—



The Toxicity of Flourine (Continusd)

L. bhydrofluoric Acid Fumes:

Hydrofluoric zcid fumes in the ztmosphere szre sufficiently
irriteting thet under ordinery circumstences the workmen will not be
eble to tolerete = concentrztion which is more then locelly irriteting.
In cese en excessive exposure should occur, there is denger of lung
demege. There is no specific treeiment eveileble. Supportive mezsur-
es including trectment of shock end resuscitetion should be insti-
tuted.

5. Protrected Exposure to Fluorides in the . tmosphere:

It hes been noted thet workers in the cryolite industry
end rerely those of other industries, who heve hed & considerszble
inteke of fluorine compounds over ¢ period of yeszrs heve develop-
ed bone chenges which ere ¢ type of osteosclerosis. These occur ¢s
¢ result of the fluorine being deposited in the bones. The deily
intzke of fluorine of these persons hes been estimeted S cbout 25mg.
The etrliest recognizeble chenges cppecred in from five to ten yeers.

6. Ingestion of Fluorides:

Vhen fluorides ere teken by mouth, there is severe locel
irritetion end ¢ perelyzing effect on the centr:l nervous system.
If deeth does not result, z toxic nerhritis develops.

-8 ¢n zntidote, the use of lime wecter or 2% solutions of
celeium chloride heve besn recommended. Gestric levege with celcium
solutions is used. It hes been cdvised celcium chloride 1% or czl-
cium gluconete be given intr:venously, but this meesure is of doubt-
ful velue.

T Speciel Ointments:

€. I/RSE/W CHEMIC.L COME/NY:

Megnesium Sulfete 20%
legnesium Oxide 6%
Glycerine 18%

Froceine Eydrochloride 1.2%
We ter bese

b. E/ST/N KOD/K
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The Toxicity of Fluorine (Continued)

Mezgnesium Sulfete 100.0
Mzgnesium Oxide 20.0
Gum .rebic 2.0
Glycerine 60.0
vie ter 145.0
Proccine Eydrochloride 4.0

Freperetion of Ointment:

4084 the gum erebic, moistened with elcohol, to 20ce, of
weter. .dd this to the glycerine in 11l0cc. of weter. The finely
ground mecgnesium sulfete end megnesium oxide is zdded slowly with
stirring to the sbove liquid. Hezt to 90 degrees C. in ¢ double
boiler, with occesionel stirring, until it thickens (¢bout 1} hours).
Cool to room tempersture end ¢dd the proceine in l5cec. of distilled
veter. Stir until thin enough to pour into opeque jers, reworking
to rroper consistency sfter three to four dcys if necessery.

This ointment mey be purchesed from the Kerel First .id
Supply Compeny, 4342 West Ogden .venue, Chicego, Illinois,

7L UTION:

Tree tment of Bydrofluoric ecid burns should be instituted
. et the ezrliest possible moment.

Fmrloyees will be werned to report for trestment as soon
¢s they are swere of exrosure to hydrofluoric ecid.
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ThaE TOXICITY OF V./N.DIUL

The industrial use of vanadium snd its compounds is haz-
ardous only when they are handled in a dry, powdery state.’

I. Experimental Toxicity

Experimentally, when considerable quantities of these
substances are given to animals by mouth or by injection, there is
marked irritation of the gastro-intestinal tract and congestion,
hemorrhages, perivascular leukocytic infiltration, and cell necrosis
of almost all of- the organs. There is msrked central nervous system
depression.

II. Industrisl Toxicity

Industrially, in the absence of adequate protection
against dust, there is considerable irritation of the conjunctiva
endthe upper respiratory tract. There is conjunctivitis with pur-
ulent secretion; and rhinitis with a watery coryza. There is cough
with sputum which may be bloody from the rharyngeal irritation.
There is a sensation of dryness of the larynx and of constriction
of the chest. Rales and rhonchi msy be Lezrd in the examination of
the lungs,

ITI. Effect of Chronic Exposure

Careful exeminations of persons who have worked
several yezrs in such atmospheres showed no change in the hemoglobin
or the red or white blood counts. There wes no evidence of toxic
effects on the circulation. X-rays feiled to show tuberculous in-
volvement, but did show signs of chrocic bronchitis.

No evidence of chronic ill Lealth wes found from
work over a period of yezrs from verious venadetes or vanadium ypent-
oxide.

I7. Frecauvtions for Indusbtry

" Bffective control of the irritetion from this dust
involves eliminetion of menual transfer, zéeguete exheust ventile-
tion, £nd the wearing of resyirators.

.
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IEE TOXICITY OF 1. GN=SIUM

I. The use of megnesium in industrisl processes presents itwo
principal hezeards:

a. Negnesium Burns

Becazuse of the inflammable nziture of the metal and
the violence with which it cztches fire, burns occur fre-
quently. Psrticles of metzl may be deposited in the burn
and cause a peculiar and severe inflammztory rzection.,

b. ‘When pieces of the metal become embedded under the
skin an unusual sort of ges gengrene results. This occurs
from the decom:osition of metsllic megnesium into mag-
nesium hydroxicde snd hydrogen on contact with water or
body fluids. The hydrogen under the skin csuses the area
to be crezitent end to show vecuoles on section. The al-
keline magnesium hydroxicde causes necrosis. £ slow-hesl-
ing peinful ulcer resulits.

IT. Treatment of Magnesium Burns

The following treatment for megnesium burns hes been
recommended: the burned aree znd the surrounding skin is tho-
rougily cleened., The burned aree is snesthetized with e locel
anesthetic, Then the burn is scraped Gown until normzl tissue is
reached. If the involved erea is lerge, an ointment of 5% sul-
fenilemide is epplied, This method is szid to result in a normel
healing time in these burns.,

III. Treatment of Embedded Mzanesium

When wounds are received in which megnesium may be de-
posited in the tissues, it is necessary to lay oren the wound to
rcmove all the perticles of the metel. In gsnersl, lerger perticles
ceuse less severe reaction than smeller, finely divided pieces.
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TREATMENT OF LINVE BURNS OF TEE ZYX

The following treatment has been found useful in
the treatment of burns of the eye from lime:

The eye is washed with a 10 to 15% of glucose which
serves to remove any particles not embedded in the eye. This
is followed by irrigations with boric acid solution. A local
anesthetic is instilled and any embedded material is removed.
Sterile bland oil is then instilled (either castor or mineral
0il) and the eye covered with a patch.
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GENERAL QUESTIONS OF POLICY

1. What should the cmwloyccs be told in regord to the
substances with which they arc working?

In goncral, thoy will be told that the substances
with which they arc working arc ncw compounds which may
bo somcwhat dangorous to handlc. For this rcason, they
will bc obscrved carcfully in ordcr that their job may
be changed if any signs appcar which indicatc that thoy
arc not tolcrating the work. This is to provent any
serious conscquences and to insurc carly treatnont.

2. Should pcrsons who have albumin in the urinc be
criployed in any work which involves dircet oontact with the
ncetal of its compounds?

- It is thc opinio»n of the iedical Sccetion that no

person who has albumin in the urinc, whethor or not it

indicatos diseasc, should bc cmployced in-a placc wherce
he will have dircet contact with spceial materials. If
hc has a benign orthostatic albwainuria, hoe may boe cm-
ploycd clscwhere in thce plant and may have casual cone
tact with tho compounds, but he should not work in closc
contact with thesc materialse. "For shoyuld he dovelop
rcenal irritation, it would be difficult to tell that

it was devoeloping; and should he later develop organic

kidnecy discasc, ono could not say that the work did not

play 4 part.

3 Should any person who has sugar in the urino be
. crmployed in work which places him in dircct conbtact with
the metal of its compounds?

It is tho opinion »f thce Mcdical Scction that no
person who has sugar in thc urinc shoiuld be cmployed in
dircect contact with the spcecial materials, cven if the
sugar is on the basis of a rcnal glycosuria. If such
individuals arc cmployocd, thc sugar present in thce urine
night obscurc the prcscnce of seducing substance occur-
ring as a rcsult of cxposurc to compounds of the motal.

ly. Should any pcrson who has syphilis in a stage ro-
quiring trcoatmont be cuaploycd in a placc at which he will
have dircct conbact with the metal or its compounds?

Por the prcescent it scoms undesirable for persons
infocted with syphilis to work with the spccial materials.
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Therc is the possibility thot the 2gents conmonly used
in the trcatment of syphilis which are toxic for tho
liver and kidnoys might have thelr cffcets accentuated
by absorptisn of c.mpounds of X mctal. For this rcason,
it has been receomacnded that peisons who have syphilis

in a stagc rcquiring trecatment, or who have rcceived
trcatment in the preceding yoor not be cmployed in dirccetd
contact with spceial materials.

5. How thorosugh should thc physical cxaminations and

laboratory work bo?

Our opinion is that at the start at least, the
workup should be quite complete. If, later on, we are
able to say without cquivocation that tho rules aro too
strict, then thoy will be rclaxcd.

6. Tho desirability of having a simple test of excrotion

of the metal in the urine has boen discusscd.

What

ave

The nced for such a tust has beon agreccd upon, and
oxperimental work is now becing dme to try t> devisc
such a test which could be carricd out by the rcgular
plant technician.

Te What is the scopc of activity of the Medical Scction?
is its rclation to the Safety Scction?

In gonoral the iledical Scctinn will be concerncd
with the supcrvision of thosc health hazards which nay
rosult from thc toxicity of the matorials boeing uscd.
The Safety Scctiosn will be concerned with the provention
of accidonts which may rcsult from the constructiosn and
oporation of the plant.

8. What is the¢ safc level of the ctal in the air?

A Tigurc of 150 micrograms por cu. ricter has beon
sct tontatively as the safc level of the motal in tho
air. Wherc the concentrati n cxcceds this, rospirators
should be worn. The figurc given as safc is thought to
bc quite consocrvative.

9. What exposurc¢ rcsults frowm handling the metal?
The only radiation with which we need be concerncd
from tho metal itsclf is the Beta radiation. The mctal

gives off about 0.2 r of Beta radiation per hour. The
safec linit is 0.5 r of beta radiation to t he hands per
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' 2t hours., Conscquontly, the no®ld not be hold
in dircct contact with the skin for morc than 2 to 2%
hours por day. In very fow jobs would this be NCCOSSary.
Furthor, thec usc of gloves madc of loathor of at least
2 mm. thickness will kcop out about 2/3 of the bota rays.
With thoir usc it is safe for an cmployec to havo metal
in his gloved hand constantly about 6 hours por day. |
Standing or working ncar cven a large quantity of the
nmetal is without danger. The Mcedical Sccetion has ro-
commendced the usc of gloves of this type by all cmployces
who handlc thc¢ metal.

10. As a further check, finger print studics will be
made on all persins who handle the metal. It is known that
changes from radiation arc scen carlicst in the ridges of the
fingor tip.

11. Question of using gloves in handling othcr radio- !
active compounds.

Thosc cmployces who handle the dry compounds of the
motal will be provided with canvas gloves which will N
bc laundered daily, ‘

Thosc cmployces who handle wet salts or solutions
of the motal will wear rubber gloves of heavy and pro-
teeting type, and the gloves will be washed insidc and
out daily.




