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Update of NIOSH Criteria Document on Beryllium

Comments to DOL

As a follow-up to my communication of September 29, 1975, to Mr. tlarshall
Miller, the attached information is submitted to your office in the hope that
it will be useful in development of a standard for controlling occupational
exposures to beryllium.

The information submitted involves a review of not only new information, but
also puts into more proper perspective the entire issue of beryllium's
carcinogenic potential. Based on our analysis of the available information,
we are of the opinion that beryllium poses a carcinogenic risk to man. Occupa­
tional exposures should, therefore, be reduced to a minimum through the use of
appropriate engineering and/or personal protective controls.

Evaluation of currently available sampling and analytical methods is also
attached. It should be noted that a question has been raised regarding the
sampling method. If the concern over volative beryllium compounds is correct,
the sampling procedure might, in some cases, give results lower than that to
which the worker is actually exposed. At the present time, we don't feel this
is a serious enough problem to warrant delay of the standard. NIOSH will evalu­
ate the significance of this potential problem and will provide information as
it becomes available.

/s/ John F. Finklea, M.D.

John F. Finklaa, M.D.
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Through: Chief, P&CAB(~

DATE: October 20, 1975

FROM Chemist, Analytical Services Section, P&CAB

SUBJECT: Comments on Present NIOSH Analytic<ll Hethods for Berylliutll - DLCn
Action Item No. 904

A memo from the Director of ORSD to the Director of NIOSR dated
September 30, 1975, pr.oposes certain actions that may be necessary in

':'~~~':'.;~:~:~'.:~~.o( ~stt.. "tO" 4E.'VQ1.~:a rE"vi~ed reco'mrnended standard .,for beryllium •... _ "'~
. He proposes that DLCD review avaiJ.acue sanLp~J.nl;; i:llW d*..a.:1~'.c~l.~\.t.-·thf,A.S~ ......cY,.-.~~

and provide ORSn ~v.ith recommendations in these areas.

The analytical method presently being used is P&CAM0173~ which is an
AA procedure using a nitrous oxide-acetylene flam~.: The sensitivity
of this method is O.03"·'llg"·Be/ml and the det'ection:l'imit is ~pproxima~e.ly:
O.008J,1g Be/ml. .' ;:'." .

,If additional sensitivity is needed, several methods such as heated
graphite furnace (RGA) atomic absorption spectrophotometry, emission
spectr~scopy, fluor~etry or electron capture gas chromatography would
be possible. My feeling is that the HGA method would prove to be easier~

faster and as precise as the other methods~ Perkin-E1I:1er reports a
sensitivity of approximately 0.5 ng Be/ml, which is about a fifty-fold
ine:rease over the dire<;t aspiration AA procedure. ~-le have- not developed
a method using the HGA, but very f~~ problems would be anticipated in
developing such a method for air samples.

However the possible problem of sampling beryllium on filters has not been
checked out. It was reported by Black and Sievers 1 that volatile beryllium
compounds are lost after collection on filters. If we had to check out
this problem, several man-months of effort co~ld conceivably be involved.
We have no project milestones to cover studies .on beryllium in FY'76. If
this quantity of man-hours is necessary, certain current milestones would
probably not be met.

~~~?I~
() John L. Holtz ~

lMarilyn S. Black and Robert E. Sievers, "Environment<ll Analysis Problems
~reated by Unexpec ted Vola tile Beryllium Compounds in Various Samples'!
~. Chern.• Vol. 45, No.9, Aug. 1973 pp 1973-75.
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'Additional Inform~tion Rcgnrding Occupation~l

Hazards of Beryllium Development by NIOSH
December 4, 1975

Evidence of Beryllium Carcinogenicity

(a) Animal Studies

Probab'ly no compound known to man gives so consistent a carcinogenic
respons.ein so many animal ,specills as does beryllium. .In addition
numerous studies have repeatedly Sh<7.ffi beryllium to be carcinogenic by
most routes of administration, i. e., inhalation; intravenous J intraperi toneal
and subcutaneous injection; and intratracheal instillation.

As early as 1946 Gardner' and Heslington1 rllported the induction
of osteosarcoma in rabbits following in~ravenous injection of zinc
h"!tyJ H'.~~ ~i1ic~te or heryllium oxide. The intravenous administr:ltion of
zinc silicate, zinc oxide and silicitic acid to rabbits, hmJever, failed
to illicit this carcinogenic response. Over the years osteos~rcoma has
been induced in rabbits by these same and, other' beryllium compounds using
intravenous or intramedullary administration. 2- 13 In 1951 Dutra et al. 14

reported the induction of osteosarcoma in one of six rabbits fol1~;ing

inhalation of beryl~ium oxide dust.

Voniald1S in 1953 demonstrated that rats develop pulmonary neoolasia
fol1owin~ inhalation of beryllium sulfate do~m to concentrations of
2.8 ~g/m .. Similar findings have also been observed in rats bv oth~r

1nves tigators using this same and other compounds of bery Ilium', 16 -18 As
recent as 1972 Groth 19 reported ongoing rl!search at NIOSH shm'ling the
induction of pulmonary metaplasia and c~ncer in female rats intratracheally
adc1nis:ercd sever~l beryllium compounds.

Beryllium has also been shown to be carcinogenic to primates,lS,20
Von7a1d 1S in 196& reported the induction of pulmonary cancer in monkays
exposed by intr2bronchi~l and/or bronchomural implantation of beryllium
oxide and by inhalation of beryllium sulfate.

In view of studies demonstrating that ber;llium and its compounds
accumulate in the tracheobronchial lymph nodes l1 ,22 and in bone23 ,24
target organs, in addition to the lung and bone for beryllium related
carcinogenesis may well include the 1yt:tphatic system.
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(b) Human Studies

Hardy et al. 25 in 1967 reported on the complications of beryllium
disease among 535 individuals entered into the Beryllium Case Registry
during 1952-1966. Of 14 subjects known to have subsequently developed
cancer among t~is group three were diagnosed as having cancer of the
bone. As the International Agency for Research on Cancer of the World
Health Organization26 has estimated that no more than 0.1 cases of
bone cancer would have been expectea to occur among these 535 individuals,
the observation of 3 such cases by Hardy et a1. 25 was striking. Even
more striking ~as the observation that these three cases of bone cancer

. occurred among a subset of approximately 200 individuals all of whom
had received no steroid medication, a form of therapy associated with
an altered immune mechanism.

In 1970 Mancuso27 reported on the roles of duration of b~ryllium
.~xpos·.l":'c a.nd beryllium in9uced bronchiti's and pneumonitis in the _._~:..;_,:,<'....;,':~;;,~
etiology of lu~g cancer among beryllium production workers. Aeong
142 cases of beryllium related bronchitis and pneumonitis identified
by De Nardi during 1940-1948. Six deaths due to lung cancer subsequently
occurred, for an age-adjusted lung cancer mortality rate of 284.3- per
100 ,000 population. 27 This rate contras ted with 77.7 for all ~.,hi te
males employed in the same beryllium production fac~lity during
1937-1948, sugges tea ~fancus0 to conclude "prior chemical respiratory
illness does influence the subsequent development of lung cancer among
beryllium ....orkers." 27 Hore recently Hasan and Kaz:emi2.8 reported 4 lung
cancer deaths among 53 males entered into the Beryllium Case Registry
since 1966, an incidence.higher than expected.

While each of the later ~o studies are limited in scope, they
. -- are ~ligly consistent in demons trating an ass ociation be t\.;ecn bery llium

induced respiratory disease and an increased incidence of lung cancer.
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