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I NTAODUCT I ON 

CUrrent Intell igence Bulletina (CIS's) are report;; produced by tho!! Nat ion .. I 
Institute for Cccupational Safety and Health (NIOSH). CDC, Atlanta. Georgia, 
to disseminate new scientific information about occupational hazard •. A CIS 
NY focus attention on a hazard previously unrecognized or may report new 
data indicating that a known hazard is either IIIOre or leas dangerous than 
was previously thought. 

To date, NIOSH has i.sued 49 CIB's. The summaries provided here reflect the 
.tate of know:edge at the tillle the bulletin was prepared. Estitnatea of the 
nUlllber of worke,. potentially expoaed to a given substance or agent were 
derived trOll projection. ilued on the National Occupational Hazard Survey 
conducted by NIOSH between 1972 and 1974, which encOIIpIs.ed potential 
e_posure. of approll i_tely 900 ,000 workers at near Iy 5,000 fac; I it ies. An 
italicized .tattIMnt i-.diately following a SUIIIIIIlry indicatea any revi.ions 
in NIOSH policy .. de sub.equent to the issuance of the particular CIS. This 
cOlllpendiUII of ''''''larie8 doe. not include any new NIOSH policy; it is rather 
a cOIIIPi lation of ...... ries of the 49 CIS's along wi th any subsequent pol icy 
.tat.-ents related to the .... topics. 

Note to Readers: 

ThoBI who nnt the full text of Current Intell isence Bull,tin. should note 
that Nos. 1-18 (NIOSH publication '78-127), No •. 19-30 ('79-146), and No •. 
31-47 (1186-122) have been reprinted. The.e collections, .ingle copi •• of 
CIS'. '19 and higher. and other NIOSH docUllllnts referred to are avai lable 
f rOIl: 

Publications Di •• eMination, O5OTT 
National In.titute for Occupational Safety and Health 

4676 CoI~ia Parkway 
Cincinnati, Ohio 45226-1998 

(513) 841-4287 
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CUMUlATIVE LIST OF NIOSH CURRENT INTELLIGENCE BULLETINS 

Title Publication Date Page 

1. Chloroprene January 20, 1975 1 
2. Trichloroethylene (TCE) June 6, 1975 1 
3. Ethylene Uibromide (EDB) July 7, 1975 1 
•• Ch r one Pi gillen t June 24, 1975 2 

October 7, 1975 
October 8, 1976 

5. Asbestos: Asbestos Expolure 
during Servicing of Ill-tor 

August 8, 1975 2 

Vehicle Br .... and Clu'.ch 
Ass8lllb1 i"s 

6. HexllMlthylphosphoric ., rilllide (tU»A) October 2., 1975 2 
7. Polychlorinated Biphenyls (PCB'.) Nov.ube r 3, 1975 J 

August 20, 1976 
8. 4,4'-DilMinodiphenylMethane (COM) January 30, 1976 J 
9. Chlorofor. March 15, 1976 J 

10. Radon Daughter. May 11, 1976 4 
11. Di.athyIcarbal\oyI Chloride (OYCC) 

Rev i ted 
July 7, 1976 4 

12. Di ethyl carblMOY I Chloride (DECC) Ju Iy 7, 1976 4 
13. Explosive Azide Hazard Augus t 16, 1976 4 
1 •. Inorganic Arsenic: Respiratory September 27, 1976 5 

Protection 
15. Nitros .. in.s in Cutting Fluids October 6, 1976 5 
16. Metabolic Precursors of a Known H~n Dee_If 17, 1976 5 

CarCinogen, beta-Naphthylamine 
17. 2-Nitropropane April 25, 1977 6 
18. Acrylonitri Ie July 1, 1977 6 
19. 2,4-Di .. inoanisole in Hair and January 13, 1978 7 

Fur Dyes 
20. Tetrachloroethylene January 20, 1978 7 

(Perchloroethylene) 
21. Tr i.a II it ic Anhydr ide (TIM) February 3, 1978 7 
22. Ethylene Thiourea (ETU) Apri I 1" 1978 7 
23. Ethylene DibrOlllide and Disul P r.: Apri I 11, 1978 8 

Toxic Interaction 
24. Direct Blue 6. Direct Black 38. Apr i I 17, 11178 8 

and Di(ec~ Brown 95: Benzidine 
De rived Dyes 

25. Ethylene Dichlor;de Apr i I 19, 1978 9 
(1.2-Dichloroethane) 

26. NIAX8 Catalyst ESN: (A Mixture May 22. 1978 9 
of Dimethylaminopropionitri Ie 
and bis[2-(dimethylamino)ethyl)ether) 

27. Chloroethanes: Review of Toxicity AU9ust 21. 1978 10 
28. Vinyl Halides: Carcinogenicity September 21. 1978 10 

Joint NIOSH/OSHA Statement 
29. Glycidyl Ethers October 12. 1978 11 
30. Epict-Ioronydrin October 12. 1978 11 
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CUMULATIVE LIST OF NIOSH CURRENT INTELLIGENCE BUlLETINS--coNTINUED 

Ti t Ie 

31. Adverse Health Effects of SMoking 
and the Occupat ional Envi rOllllent 

3?. Arsine (Arsenic Hydrid,) Poisoning 
in the Iorkplace 

33. Radiofrequency (RF) Sealers 
and Heaters: Potential Health 
Hazards and Their Prevention 

34. ForBlldehyde: Evidence of 
Carcinogenicity 

35. Ethylene Oxide (EtO): Evidence of 
Carcinogenicity 

36. Si li:a Flour: Si licosia 
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Aevised 
38. Vibration SyndrOMe 
39. Glycol Ethers, with Particular 

Aeference to 2-Methoxyethanol 
and 2-Ethoxyethanol: Evidence of 
Adverse Reproductive Effects 

40. 2,3,7,8-Tetraehlorodibenzo-2-dioxin 
(TroD, "dioxin") 
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Methyl Chloride 
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44. Dinitrotoluene, (DNT) 
45. Polychlorinated Biphenyl, (PCB',): 

Potential Health Hazard, trOll! 
Electrical Equipment Fire. or 
F~i lures 

46. Methylene Chloride 
47. 4,4'-Methylenedianiline (MDA) 
48. Organic Solvent Neurotoxicity 
49. Injuries and ~utation. Resulting FrOM 

Work With Mechanical Power Presses 
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CIB 'l--Chloroprene 
I6.ued: January ZOo 1975 (_78-1Z7) 

Becau .. of it. re.iuance to abrasion, heat, fI_, oxygen, ozone, and 
IOlvent., ctlloroprene i. u.ed in the ... nufacture of a variety of neoprene 
ela.ta.er. including cable .heath •• ho.el, fabricl, adheli vel , and a large 
nUiber of technical rubber article.. The autORDtive indu.try il the largelt 
u.er of this c:*ical. An estiNted 2,500 U.S. workers are potentially 
expoled to chloroprene. Ba.ed on hUllll1 and ani ... 1 Itudies, NIOSH warn. of 
carcinogenic, reproductive. and central nervous syst .. (CNS) effects. 

The current Per.i66ibl. Expo&ure Li.tt (PEL) of the Occupational Satety and 
H.alth Adrli.nbtration (OSHA) 1s ZS ~rts per .i.llion (8-hour ti_-_1ghted 
average (rtlA}). In 1977, BI0SH published a eriteria doeu_nt (I/77-J10) on 
chloropre ... with a Reco_nded Expo.ure Lt.it (REL) ot 1 p". as a ceiling 
(15 .inutes). 

CIB '2--Trichloroethylene (TCE) 
Is.ued, June 6. 1975 (N78-1Z7) 

Preli.irary evaluation by the National Cancer In.titute (Nel) of the 
carcinogeniC activity of TCE in laboratory rodents indicates that this 
Mterial is a potent I iver carcinogen. Tee is one of the lIOat illlpClrtant 
:hlorinated .olvent. used a. a IIItal degreal., and a dry cleaning agent. 
A phar-.ceutical grade of this chilli cal il uled a. a general ane.thetic and 
analgesic. TCE is also used to extract caffeine in the production of 
decaffeinated coff... Approxillately 290,000 U.S. worker. are potentially 
expoled to the ch_ical. The OSHA PEL of 100 ppII (8-hour TlA) was ba.ed on 
the Thre.hold Li.it Value (TLY8) of the Alerican Conference of Governaental 
Indultrial Hygieniat. (AOGIH). In 1973, NIOSH re~ed an expo.ure li.it 
of 100 ppII (8-hour TlA). It lhould be noted that the Nel Itudy il the firlt 
to a •• ociate TCE with cancer ill ani_I.. No pub I ilhed reportl have 
indicated any as.ociation between TCE and cancer in hUllll1I. However, 
becau.e of potential r i.k. of hUllll1 exposure in the work env i ro_t. NIOSH 
is alerting the occupational health c~ity to the NCI findingl. 
Additional ani .. 1 studi .. , II well aa detai led epideMiological 
inve.tigation., are anticipated. 

In 1978. NIOSH published a s,~cial Occupational Hazard Review of TeE 
(1#78-130). whieh indicated that occupational exposure can be eas11'1 1 i.I ted 
to Z5 Ppll by current engineecing control _thad.s. NI0S11 reco_oded that 
expo.sure be eontrolled to the tulle.st extent possible 

CIB '3--Ethylene Dibronide (EDB) 
Issued: July 1. 191~ (*78-l~7) 

A preli~inary report from NCI indicates that EDB is carcinogenic in 
laboratory rodents. EOB is used primarily as an antiknock agent in gasoline 
and as a fUMigant for grains. fruits. and vegetables. Approximately 108,000 
U.S. workers are potent ially exposed to EIlB during i Is produ .... ion and use. 
In addition, an estimated 875.000 workers are potentially exposed to very 
low concentrations of EIlB while working with leaded gasoline. Based on the 
Nel study, NIOSH warns of a potential carcinogenic risk to workers. 



Exposur. to EDa My allO produce renal. Ii".r. puhlOnary, and CNS .ffect •. 
In vi .. of the Mel finding., NIOSH reca ••• nd. that .-ploy.,. .. a ev.ry 
eftort to Mintain the expo.ure a. low a. i, technically ' ... ibl •. 

In 1977. NIOSW published a crlteria d~nt ('77-~~1) on ethylene 
(U.~de. with an REf. ceil'ng 01 0.13 ppI (I rlq/riJ) in any IS .inute 
period. In 1981. in a revis<Jd cra Cl8~-IOS). NIOSII reaffir.ed H. REI. on 
the "..i. of inhalation studies on rat. and .ice. vhich indicated tll.t EM 
i. c.rcinogenic at e .. po_r. con_ner.tio .... below the OSHA PEL of ~ PPII. In 
1984 te.tillOny to OSHA. NIOSII r~nded tll.t tile PEL be reduced to an 
8-hour rNA of 0.045 PPII vith a lS-.inute ceiling of 0.13 ppe. 

CIB '4--ChrOle Pig.ent 
16.ued: June ~4. 1975. October 7. 1975 and October 8. J976 (#78-127) 

A IIri .. of thrae letta,. we. di.tributed on behalf of the Lead CluClMte 
Taak Force of the Ory Color Manufactur.r'. A •• oci.tion (DCIM) to al.rt 
producer. and u.e,. to til. carcinogenic potential of chrOlll8 pigment.. The 
OSHA PEL'a at the ti .. of a OCIIA-aponaored atudy follow: 0.2 1IIII/..l for 
lead; O.~ 1IIII..l •• Cr for chrOlliUII •• olubla chrOllic. or chrOllic IIltl; and 
0.1 l1li/" II Cra, for chrOllic acid or chrOllllt... However, re.ul t. of an 
epi_iologic .tUdy alao apon.ored by the DaM .howed an exce., of 
r.apiratory cancer in lead chrOllllte worke". The.e finding. a,. con.iatent 
with the NIOSH criteria docuMnt on hexav.lent chrOlli .. (116-129) publi,hed 
in Decellber 1915. which .tat •• that lead chrOllllte .hould be regarded aa a 
h~ carcinogen. 

CIB .5--A.be.to.: A.be.to. Expo.ure During Servicing of 
Motor Vehicle Brake and Clutch A •• .-bli •• 

Is.ued: Augu6t 8. J975 (,78-J27) 

Baaed on data preaented by inv .. tigaton trOll the Mount Sinai School of 
Medicine, NIOSH alert. brake repair and •• rvicing peraonnel to the pot .... ti.1 
for expo.u,. to high conc:entration. of ••• to. during the • .,viclng of 
IIOtor vehicl. brake and clutch ... "lie.. Approxi .. tely 908,000 U.S. 
worke" are potentially expo.ed to .. be. to. in the -.nutactur. and •• rvicing 
of brake I ini~. and clutche.. Control procedur .. in thi. indu.try are 
rec~ ... nded to Mini.ize duat expo.ur ••. 

In 1976. NIOSR publillhed a revi.ed criteria do~nt ('77-169) on .. be.tOIl, 
wtth an RSI. of 100,000 fiberll,riJ of ai.r (fjberll)5 • long) ..... 8-hour 
rNA .nd peak concentrations not exceeding SOO.ooo fiber./riJ of air 
(fibers ~5 • long) Ear a 15-.inute •• .pIe period. In 198CJ. • joint 
NIOSHIOSRA vorlt group illllUed. a report th.t r.aUir .. tile REL of 100.000 
tiber./~. In J984. in testillOnl/ to OSHA, NIOSII once ag.in stated the 
need for 100.000 fiber/~ of .ir a. an 8-hour TWA exposure Ii.it. 

CIB te--HeKaMethylphOlphoric TriaMide (HMPA) 
Issued: October ~4. 1975 (,18-J27) 

NIF," recaived • report from E.I. du Pont de ~r. and CoIIIpany, an 
ANrican producer of .... A. which indicated that l1li1 i9nant tUlllOrs were 
produced in laboratory anillllis expo.ed to the eh_ieal. HlFA posselSe. 

2 



unIque solvent properties and is widely u.ed as a solvent, in SMa I I 
quant it iea, in organi c and organo-118tall ic react iona in laborator ie.. Of 
the approxi .. tely 5,000 U.S. workers who are occupationally exposed to the 
cheMical, MOre than 90% work in research laboratories. Based on the du Pont 
stuaies, "'OSH recOlllllends that IWA be treated as a potential oec-upatlonal 
carcinogen. 

CIB .7--Polychlorinated Biphenyl. (PCB's) 
IS8Ued: NoveiU>er J. 1975 and Augu ... t 20. 1976 (1178-127) 

R~rts on PCB'. indicate a possible association between occupational 
exposure to PCB's and cancer in humans. Known toxic effects of PCB's on 
h~8 include chloracne, piglllBfltation 0' skin and nai Is, excessive eye 
discharge. swelling of eyelids. and distinctive hair follicles. PCB's are 
widely used in industry in the IIInufacture of capacitors and transfonners. 
Other applications include use in investment casting proce .. es. as 
heat-exchange fluids. and as hydraul ic flu ids. Approx illite Iy 12.000 U.S. 
workers are potentially exposed to PCB' •. 

NI03H published " criteria docu_nt (1177-225) in 1977 with an REt of 
1.0 g/~ (rwA tor up to a 10-hour workday. fO-hour workweek). 

CIB '8--4.4'-Oiaainodiphenylmethane (OOM) 
Issued: January 30. 1976 (N78-127) 

DDM. also known as p,p'-Methylpnediani line or 4,4'-.ethylenedianiline (UDA). 
is an illlpOrtant cheMical interllediate. Of the over 200 lIIi I I jon pounds 
lIIInufactured in the United Stat .. each year, 99l is used in the production 
of isocyanates and polyisocyanates. Approximately 2.500 U.S. workers are 
potentially exposed to the ch~ical. Based ~n the results of sev~ral 
studies. "'OSH warns of liver disease in exposed workers and the 
carcinogenic effects of OOM in animals. 

CIB 19--Chlorofor. 
Issued: March 15. 1976 ('78-127) 

An NCI study d8lllOnstrated the carcinogenici ty of chlorofor. in laboratory 
'IIice and rats. Chloroforlll is used as a raw material in the preparation of 
fluorocarbons. Additional applications include use in extraction and 
purification of penicillin and other antibiotics; purification of alkaloids; 
aolvent extraction of vitaMins and flavors; as a general solvent and 
intermediate in the preparation of dyes. drUQS, and pesticides; and as an 
anesthetic. Approximately 40,000 U.S. workers are potentiall)' exposed to 
the ch~ical. In 1974, NIOSH r8COIIIIIIended that no worker be exposed to 
chloroform in excess of 10 ppm (10-hour TWA) or 50 ppm eei ling 
(10 minutes). No studies have shown an associal ion between chlorotorm and 
cancer in "umans. However. because of the results of the Hel study. NIOSH 
alerts the occupational health communit)' to the chemical's potential for 
cancer induction in humans. 

NIOSH publisM!d .. ceviSN r"co_nded st"nd.cd (Chloco£or. revi.s~ 1976) 
vith an REt ot 2 pp. as a 60-_inut" ceiling. 
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CIB '10--Rrodon Dauthte,. 
Is_ad.: 1'11.11 11. 1916 C/l18-U1) 

NIOSH ha. found th.t in • nUlllber of National !»ark Servic. c.v.s, 
concentr.tions of the radioactiv. d.cay product., "daught.rs," of r.don gas 
are near the occupational lillit. set forth in the OSHA standards for uraniUM 
_ine,.. NIOStI warn. of the potential hazards allociated with the pr.sence 
of radon g.s in priv.tely owned caves and "cave air"-conditioned buildings. 
Studie. of urani~ lIine,. have shown that alpha radiation _i ttad by the 
radon daught.r. c.used an increase in lung cancer that b.clIII .vid.nt 
10 y.ar. or IIIOre after individuals fi ret started ",ining. The OSHA 
requirllMtRh for uraniUIII ",ines. delMd by the EnvirOtWlfltal Protection 
Agency to be applicabl. to n.tural caves. are as follows: above 0.1 working 
I.v.ls (Il) alpha radi.tion - all underground smoking stops; 0.1-0.2 IL -
lIOIIitor work.pac. at least once yearly; 0.2-0.3 IL - IIIOnitor worksp.c. 
quart.rly; .bov. 0.3 IL - lIIQRitor worksp.c. w •• kly and Nint.in e.po.ur. 
record. on .! i exposed workers; 1.0-2.0 .L - take inlediat. corrective 
.ction to lower the conc.ntration below 1.0 IL; above 2.0 IL - withdr.w.1I 
work.rs w~~ are not involved in illlPllllllnting the corrective .ction. 
nec •••• ry to lower the conctntr~tion. below 1.0 IL; and c~lative 
individual upo.ur. shall not IlCC.ed four IL IIIOnths in any c.lendar y.ar. 
NIOSH supports th ... reconnendation, and also reconnends that radiation 
lev.l. b~ a,se.s~ in state .nd privately owned c.v.s throughout the United 
State •. 

CIB '11--Di .. thylc.rbllllOyl Chloride (OYCC), R.vised 
Issued: July 7, .97b ~;18-';7) 

Ir.l1alat ion studi.s conducted at the In.t i tut. of En-"i rORMent.1 Medic ine, New 
York Uni".rsity, indicat. that DMCC caus.s canc.r in laboratory r.ts. DMCC 
i. used in .ynthesizing pharllllc,uticals for the tr .. t.ant of .ya.thenia 
gravi~ and .s a reagent for the syntheSis of c.rb ... t •• in ch .. ical r •••• rch 
1al.··I'atorie.. Fewer than 200 pertons are .. tiNted to be potentia! Iy 
upoaad to OIIICC. Bas.ct on .tudies at New York lJoIiv,rsi ty with rat. in which 
CMCC .t a concentr.tion of 1 lIP" producej squlllOUs c.11 carciftClllas of the 
~o~~ within 200 d.ys, NIOSH •• rns of the c.rcinogenic potenti.1 of DMCC. 

CIB .12--Di.thylcarbllllOyl Chloride (OECC) 
Issued: July 7. 1976 (/118-121) 

Ba.ed on .tudies by the Institut. of Environaental Medicine, New York 
Univ.rsity, WIOSH warns of the .utagenic potenti.1 of DECC in two 
e.ch.richi. coli .trains (1P2 .nd 1P2S frOM Witkin). The only known 
c~rci.1 doMestic use for MCC is in the synthesis of the ph.r",.ceutical 
diethy Icarbalnazi n. cit rate, an anth.lllli nt i c (worllii "g agent). Annua I 
production of OECC has been und.r 15,000 pounds. 

CIB '13--Explosive Azide Hazard 
Issued: August 16, 1q76 (_78-1~7J 

".IOSH warns of the explosive hazards that Ny .xist in hospital and clinical 
llboratory plUlllbing 5ystMs c.used by the fon"ul.tion of sodiUIII azide into 
:ilu.nts used with autOlllltic blood c.11 counte,.. Thes. counters are found 
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in ov.r 15,000 ho.pital. and labor.tori.s in the United States. L.ad azide 
is a .are sen.itiv. pri .. ry explosive than nitroglyc.rin and a .ar. 
effective d.tonating ... ",t than .. rcury fuillinat.. In cOlllP&rison with I.ad 
azide. copper azide is even .are explosive and too sensitive to b. used 
c-.rcially. Laboratory _intenance workera, eapecially plUlibera. should 
be alerted to the azide hazard so that proper precautions can b. taken. 
Decont.inat ion procedurea for plUlllbing ayat_ containing copper andlor 
lead azide are recOlMlended. 

CIB '14--lnorganic Araenic: Respiratory Protection 
I • ..,.: Sept,""r Z7. 1976 (1178 .. l27) 

To .... t the "IOSH REL for arsenic of 2 g A./.;J, particular att.ntion 
should be given to using appropriate prot.ctiy. eqUlpieftt for .xposed 
work.rs. "IOSH rec~dB particular types of personal respi ratory 
protective device. that are suitable for worker protection und.r d.fined 
conditions; th •• e includ. full-fac. r.spirators. high-.fficiency particulate 
filt.rs for inorganic arsenic COMPOUnds that hay. no significant vapor 
pr •• sure, and air-purifyinq respiralory prot.ction with an acid gas 
caniater. as a lIini_. for inorganic arsenic cOlllpOUnda wi th aigni ficant 
vapor preaaure. Engineering controls are rec~nded to ke.p araenic 
con~ontrationa below the occupational exposure lill.t. 

In 198Z. in t.stia:onl/ at an OSHA hearing on arsenic. NIOSH reattJ.,"aed the 
pz'eVJ.0U8 NIOSH REI. that occupational exposure to inorganic arsenJ.c not 
exceed 2 g A$/~ as deteraJ.ned by a 15-.inute s.-pling period. 

CIB '15--Nitros .. ines in Cutting Fluids 
Is6Uld: October 6. 1976 (,78-1Z7) 

"IOSH hal been inforlled that diethanolni tros .. ine ia pr •• ent in co.ercial 
cuttino fluid. produced by four randallly .elected COIIIpIIIi... It was forllecl 
in (; gril'ding fluid containing nitrite and triethanol_ine. Thi. 
sub.tantiate. a recent finding thai nitros_in ... y be for. in air and 
other nonacidic lledia by the reaction of •• condary and tertiary .. ine. with 
nitrite. or other oxides of nitrogen. Historically, nitrolMines have been 
regarded as potent ani.1 carcinogens. although th.ir carcinogenic potential 
in h~. hal not been proven. An .. tiuted 780,000 U.S. workers ar. 
potentially exposed during the unufacture and u •• of cutting oi la. NIOSH 
rec~s illlPlIMntino a progr .. of good work practic ... engineering 
controll. and personal prot.ctiv. equiplllnt. where n.c .... ry. to lIinilliz. 
d.r.1 and respiratory exposure to cutting fluidl. 

CIB '16--Metabolic Pr.curlora of a Known HuBan Carcinogen. 
beta-Naphthyl .. in. 

I.sued: Deceaber 17. 1976 (*78-127) 

Based on hUlllln and aniul studies conducted by several chemical 
manufacturers. NIOSH warns that N-phenyl-beta-naphthyllllline (PBNA), a 
widely used rubber antioxidant. and 2-nitronaphthalene. a by-product of 
a Ipha-naphthy lamine product ion, are met abo I i zed to the known human 
carcinogen. beta-naphthylamine. NIOSH estimate. that about 15,000 U.S. 
workers are potentially exposed to PBNA during its unufacture and us •. 
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"IOSH reca.aenda the uae of induatrial hygiene practicea to lIIini.ize 
exposure in the workplace, the evaluation of PBNA aubstitute, for po .. ible 
huMan effecta, and the additional u.eauent of .. llbolie pathwaya of 
c/tellieal agents in the workplace. NIOSH allO reca.end, that .. teriala 
.. tlbolized by the h~ body to known carcinogen, be handled in the , .. 
lllanner as care i nogans. 

CIB '17--2-Nitropropane 
Issued: April ~5. 197' (N78-1~7) 

An inhalation .ludy indicates that 2-nitropropane, a solvent used widely in 
industrial coating" and printing inks, causII liver cancer in rats exposed 
to 207 IJPII over a 6-11Onth period. Thirty Million pounds of 2-nitropropane 
are produced and 12 IIi" ion pound' are sold per year in the Uni ted Stat ... 
The unsold portion is ei ther 8)(ported or used by the International Minerals 
and CheMical Corporation. An estiMated 100,000 U.S. workers are potentially 
e)(posed to 2-nitropropane. NIOSH rtCOIIIIIeIIds that 2-nitropropane be treated 
as a hUNn carcinogen. As inter ill Muurea to reduce IIIIPl0yee eKposure to 
2-nltropropane. "'OSH recCllllll8nds establ ishing regulated Ireas, engineeril19 
controls. personal protective equipment. and medicil MOnitoring. NIOSH 
further reconnend. that a sollient not containing 2-nitropropane be 
substituted whenever possible. 

In 1980. a jojnt OSHAINIOSH health hazard alert (N80-14~) was issued 
r •• ffir.lng that ~-nitropropane has the potential to caus. cancer in huaane 
and that worker exposure should be reduced to th~ lowest feasible level. 

CIB '18--Acrylonitrile 
Issued: .July 1. 1977 (1I71J-1~7) 

Studies by E.I. du Pont de Nemours and the Manufacturing <:hellish 
A'lociation indicate that occup.tional exposure to acrylonitrile .. y be 
associated wi th an excess of lung ar.d colon caneer. The du Pont study 
d~str.ted an excess of cancer aMOng workers eKpoled to aerylonitrile at a 
tuti Ie plant. In a 1-yeu interim report of an ongoil19 study by the 
Manufacturing ChaRists Association involving ingestion and inhalation of 
acrylonitrile by laboratory rata, the rat. developed a variety of tUlllOrs 
including carcinOllllls. Acryloni tri Ie is used .. inly in the production of 
acrylic and IIodacryl ic fibers. The acryl ic fibers Ire used to Nnufacture 
apparel. carpetil19. blankets. draperie., and upholstery • .tIi Ie lIodacryl ic 
fiber. are used for synthetic fur. and wigs. Other .. jor uses of 
acrylonitrile include the .. nufacture of acrylonitrile-butadiene-styrene and 
styrene-acrylonitri Ie reains (uaed in a variety of plastic products). 
nitrile elaltOMrs and late)(es, and other chtlllicals (e.g., adiponitrile. 
acryl~ide). Acrylonitrile is also used as a fumigant. ApproKimately 
125.000 U.S. work~rs ar~ potentially exposed to aerylonitri Ie in the 
workplace. "'OSH recommenos hand I ing acrylonitri Ie in the workplace as a 
hURIn carcinogen and also recommends interim industrial hygiene practices to 
reduce occupational exposure to acrylonitri Ie. 

In 1978, 1110511 published a criteria docu .. nt (108-116) on acrlJlonitrile, 
which reco_nds that no worker be exposed to -.or. tlNn 4 pp. (8.1 reg/.-l) 
in .. ir as d .. terllined blJ a of-hour salOple collected at O.~ LI.inute. Later 
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thet ~eer 1n te&ti80n~ to OSHA. NlOSH rea££ir..a ita po&ition that 
acrylonitrile be conaidered an occupational carcinogen and supported the 
propo&ed OSHA PEL o£ ~ pp. (8··hour TWA). 

CIS '19--2.4-Di.inouilOle in Hair and Fur Dyes 
l&&ued: January 13. 1978 (*78-111 or *79-1f6) 

Siudies by NIOSH and NCI indicale lhal 2.4-dilllinoanisole Ny be 
carcinogen ic. ihe chllllical is used pr inc ipally as a cOlllPOnent of ox idat ion 
("perunenl") hair and fur dye forllUlations. Hairdressers and 
co ... tologists conprise the largest portion of the estimated 400.000 workers 
with potential exposure to 2.4-di~inoanisole. Two NIOSH epidlllliologic 
studies suggest excess cancer aIIIOI19 cos. to logist.. al though they do not 
clearly d..anstrate an association between hair dyes and cancer. In 
addition, laboralory studies by NCI showed an excess of site-specific 
11181 ignant hlllCHS in rats and Mice given oral dosea of 2,4-dilllinoaniaole. 
Based on the results of Ihe.. studies, NIOSH recOllllMlnds that 
2.4-dilllinoanisole and its salts be Irealed as potential hUlllln carcinogens 
and that occupational exposure be MiniMized. 

CIB 12O--TetrachlorOlthylene (PerchlorOlthylene) 
l&&ued: January ~O. 1978 ('78-112 or '79-146) 

Tetrachloroethylene (perchloroethylene) is a solvent used widely in dry 
cleaning, fabric finishing, .. Ial degreasing, and olher applications. 
Approxiutely 500,000 U.S. workers are potentially exposed to 
tetrachloroethylene in dry cleaning establ ishllenta and a large nUllber of 
olher industries that Mnufacture or use the chlllical. In 1976. NIOSH 
published a criteria docUlll8nt ('76-185) with an REl of 50 ppM (TWA for a 
10-hour workday. 4O-hour workweek). However, a study by NCI indicates that 
tetrachloroethylene causes I iver cancer in Mice. As a result of th .. e 
findings and other pertinent data. NIOSH rec~s that this substance be 
handled in the workplace as a potenlial hUMIn carcinogen. 

CIB t21--Tri.llitic Anhydride (~) 
l&&ued: February 3. 1978 ('78-121 or ,79-1f6) 

NIOSH has identified lIlA as an extr ... ly toxic substance that can cause 
noncardiac pulllOnary ed .... iMUnologic sensitization, and irritation of Ihe 
pulllOflSry tracl, eyea, noae. and skin. This subatance is uaed as a curin9 
agent for epoxy ~nd other resins. in vipyl plasticizers. paints and 
coatings. polyMrs. polyesters. agricultural ch_icals. dyes and piglllenta, 
pharMaceuticals. surface active agents. lIIOdifiers. inter.iates. and 
apecialty chllllicais. ApproJlinately 20,000 U.S. workers are potentially 
exposed to fIlA. NIOSH recOlllllllnds Ihat TIM be handled in the workplace .s an 
extr ... ly tC'lxic agent and that engineering and work praclice controls be 
used to Minimize exposure of workers. 

CIS _22--Ethylene Thiourea (ETU) 
Issued: April 11. 1978 (*78-1ff or *79-1f6) 

ETU is a white crystalline solid used extensively as an accelerator for 
curing polychloroprene (Neoprene8) and other elastOMers. ApproxiMately 
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3,500 U.S. worker. in the rubber indu.try are potentially eKpoled to ETU. 
Expoture allo re.ult. from the widely u.ed ethylene bil-dithiocar~te 
fungicide. in which ETU May be pre.ent a. a cont .. inant. A NIOSH literature 
.",aluation shows ETU to be a teratogen and a carcinogen in laboratory rats; 
.tudie. in other lpeeie. lupport the.e finding •. 

NIOSH. in 1978. published a Special Occupational Haurd Revi_ ("79-109). 
reco_nding that worMrs be infor-.d ot the potential 'una.d.:I ot ErrJ and 
e.phasizing the need Eor good work practices and sanitation. 

CIB J23--Ethylene Dibro.ide (EDB) and Di.ulfir •• Toxic Interaction 
Issued: April Jl. J978 (",e-J45 or .79-l46) 

Re.ultl of a MIOSH study on laboratory rats sugge.t a .erious toxic 
interaction between inhaled EOB and ingested disulfir... A •• relult, MIOSH 
recOllllencl. that no worker be lilllUltaneou.'y exposed to EOB and di.ulfir .... 
EOB is used priuri Iy II a lead scavenger in le.ded fuels. a f .. i;ant. an 
inter-.di.te in the synthe,is ot dyes and pharmaceuticall. and a solvent for 
relinl, ..... and waxel. Disulfir ... is a prescription drug used under the 
trade n .... Antabus" and Ro-Sulfir_ a. an alcohol deterrent in progr ... 
tor the control of alcoholi... It is also u.ed al an accelerator in the 
lllanufacture of rubber and a. a fungicide and insecticide. Approxiutely 
9.000 U.S. workers are potentially exposed to EOB; in addition. 650.000 ;a • 
• tation attendants are potentially expoled to very low concentration •. 
Approxi .. tely 70,000 workerl are potentially expoled to dilulfir. in 
addi t ion to an e.t i_ted 100.1)0() people who u.e it therapeut ically for 
alcoholi... Toxic interactio". with other ch .. ical. were not con.idered in 
the NIOSH REL at 0.13 PpR (1.0 Mg/~) EDB as a lS-Minute ceiling 
('77-221). The current NIOSH Itudy .how. I high rate of lI!Cutal i ty for rat. 
expo.ed by inhalation to 20 ppIII EOB for 6 hours a day. 5 daYI a week. and 
fed a diet containing 0.051 dilulfir .. by weight. Therefore. NIOSH 
concludea that no worker .hould be exPOled to EOB when di.ulfir. is u.ed in 
the workplace. In addition. workers potentially expo.ed to EDB lhould not 
be _ini.t.red disulfi ralll unle .. the phYlician re.ponsible believe. the 
benefit of di.ulfir. therapy atrongly outweighs the ri.k for that 
particular patient. 

CIB '24--Direct Blue 6. Direct Black 38. Direct Brown 95: 
Benz i dine-De rived Dyes 

l • .u.d: April 17, 1978 ("78-148 or "79-146) 

MIOSH recc.l8nd1 that three widely uled benzidine-derived dyes--Di rect 
Blue 6. Direct Black 38. and Direct Brown 95--be handled in the workplace a. 
hURIn carcinogens. The.e dye. are used in a ",ariety of industrie •• 
includin; paper and allied products. petroleum. rubber and plastic •• leather 
products. instrUll8ntation and lMIaauring devices. banki"9. and the texti Ie 
industry. In short-terM feeding studies of the~e dyes by Ntl. cancerous and 
precancerous liver conditions were found in rats. and degeneration of liver 
cells was found in mice. Although the dyes test!!'':! by :-leI contained Ie .. 
than 4 ppm re.idual benzidine when fed to the test animals. greater 
quantities of benzidine were found in the urine of the dosed rats and mice. 
MIOSM field studies reported that hunan8 working with these dyes also 
excrete higher than expected levels of benzidine in their urine. Both 
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laboratory and field .tudi88 indicate that the.e benzidine derived dyes can 
be .tabolized to benzidine. a known carcinogen. NIOSH TecOlllll8f1ds that 
exposure to Di reet Blue 6. Di reet Black 38. and Di rect Brown 95 be I imi ted 
to as few worker. as po •• ible. whi Ie lIinillizing workplace ellposure levels. 
The area in which they are used .hould be re.tricted to only tho.e workers 
es.ential to the procell or operation. 

CIB 125--Ethylene Dichloride (1.2-Dichloroethane) 
Issued: April 19. 1978 (*78-1~9 or *79-146) 

NIOSH reeOlllll8f1d. that ethylene dichloride (1.2-dichloroethane) be handled in 
the workplace a. a h_n carcinogen. This ch .... ical il one of the highest 
volUM ch_ical. in the United States. It is used in the production of 
vinyl chloride. 1.1.1-trichloroethane. trichloroethylene. perchloroethylene. 
vinyl idene chloride. and ethylene.inea. It is allo a lead scavenger and 
appears as a cOlllPOnent of lIIO.t leaded fuel.. In addition. it i. u.ed a. an 
extraction .01 vent , a. a .olvent for textile cleaning and .tal degrea.ing. 
in certain adhe.ive.. and a. a ca.ponent in f~igant. for uphol.tery. 
carpets, and gr.in. An e.tiNted two Million U.S. workers are potentially 
expo.ed to ethylene dich~oride. In a 1976 criteria docUlllent ('76-139). 
NIC'SH propo.ed an REL of 5 .,.. (TiA 10-hour workday; 4O-hour workweek). 
However. this ree~nded I illi t was .elected to prevent tox i c effect. other 
than cancer and My not provide adequate protection from potential 
carcinogenic effects. Sub.equently. re.ults of an NCI study indicated that 
laboratory rat. and .ice fed ethylene dichloride ellperienced a .igni ficant 
exce .. of _I ignant and benign tUllOrs. Other toxic effect. of ethylene 
dichloride include cardiova.cular .y.t .... di.order. (extr..... lowerinv of 
blood pre'.ure and cardiac illpainnent), pullllOnary edNII, fatty degeneration 
of the liver and kidney. and degeneration of the adrenal cortex. It has 
also been found to be MUtagenic to bacteria and fruit flies and to cause 
abnor .. 1 developllllnt of the rat fetus. NIOSH reea.end. that occupat ional 
expo.ure. be I illited to a. few worker. as pollible and that workplace 
exposure concentrations be lIini.ized through engineering and work practice 
controls. 

In Septeaber 1978, NIOSB published a revised criteria docu .. nt ('78-211) on 
ethylene dichloride (Z,2-dichloroethane) that ceaUic. its reco_ndations 
that ethylene dichloride be controlled as an occupational carcinogen and 
that tile prev i0U6 REL be rev iJled downward fro_ 5 pp. C 20 ~ 1.,3) to 1 pp. 
C. ~/.,3) deterained as a TWA exposure for up to a lO-hour worltshift. 
Also, a ceiling concentration 1s reco_nded ot 2 p". (8 Wl9/.,J) u 
deterained over a 15-ainute saapling period. 

CIB '26--NIAXe Catalyst ESN: A Mixture of Dillethylaminopropionitri Ie and 
bis[2-(dimethylamino)ethyl)ether 

Issued: May 22. 1978 (*78-157 or N79-146) 

NIOSH and OSHA jointly recommend that NIAX® Catalyst ESH and its components, 
dimethylaminopropionitrile and bis[2-Cdimethylamino)ethyl)ether, as well as 
formu lat ions containi ng ei ther component, be handled in the wa rkp lace as 
exceedingly hazardous materials. NIAX® Catalyst ESN, which is IJsed in the 
manufacture of flexible pOlyurethane foam, has been linked to urinary 
dysfunction and neurologic manifestations in exposed workers. No current 
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Federal standard existl for occupational expo.ure to the catalYlt or either 
of itl CCIIIII)Oft8JItl. However, on Apri I 7, 1978, OSHA issued a Healt" Hazard 
Alert .tating, "It is illlplrative that worker e!lpolure to ESN and ita 
clllllflOJl8fltl be cOlllpletely avoided." NIOSH reco.end. lilliting exposure to as 
few workers al pollible, whi Ie lIini.izing workplace exposure with 
engineering and work practice controls. NIOSH further reconnends that 
expo.ed workers be carefully ROnitored for potential di.orders of the 
oenitourinaryand nervous Iy.t ..... 

CIB '27--Chloroetnanes: Review of Toxicity 
[saved: Au]Ust 21. 1978 ('78-181 or ,79-l46) 

NIOSH rec~lnds that four chloroethanet--l,2-dichloroeth.ne (ethylene 
dichloride); l,l,2-trichloroethane; 1,1,2,2-letrachloroethane; and 
hexachloroethane--be handled in the workplace a. lulan carcinogen.. This 
r~ation i. based priNri Iy on the re.ult. of NCI ,tudiel that showed 
an exce .. of cancer in ani .. l, exposed to chloroethane. Chloroethanes are 
used extenlively al solvent. and in degrea.ino aOllllt., cutting fluid., and 
f~ioant. a. well a. in the -.nutacture of plastics, tlxti les, and other 
ch_ical.. Over 3 IIi II ion U.S. worker. are ,otentially exposed to one or 
ROre chloroethane.. NIOSH recOllNfldI that occupational expolure to thele 
four chloroethane, be lIinillized. Exposures .hould be lillited to al few 
worker, al pollible, while lIinillizing exposure concentrstions through 
engineering and work practice control •. In addition, five other 
chloroethane COlllpOUndl--chloroethane (ethyl chloride); 1,1-dichloroethane; 
l,1,1-trichloroethane < .. thy I chlorofor~); 1,l,1,2-tetrachloroethane: and 
pentachloroethane--lhould be treated with caution in the workplace becau.e 
of their relationlhip to the four chloroethane~ shown to be carcinogenic. 

CIB t28--Vinyl Halidel: Carcin~enicity 
Joint NIOSH/OSHA Stat.ent 

IS8Ueci: S.pt.~r 21. 197. ('79-102 or '79-1.6) 

Approxi_tely 2.5 IIi II ion U.S. workers are potentially exposed to the vinyl 
hal ides, wh ich inc lude vi nyl chloride, vi ny I brOllide, viny lidene chlor ide, 
vinylidene fluoride, and vinyl fluoride. The vinyl hal ide. have wideapread 
indu,trial use, especially in the plastic. in~ultry. Vinyl chloride il 
current Iy regulated by OSHA a, a carcinogen. However, all vinyl hal idel 
lhould be conlidered potent ill huIIan carcinogens. Studiel have deMOn.trated 
that expolure by inhalation to vinyl cnloride, vinyl brOliide, or vinylidene 
chloride cauled angioaarCON of the liver ,nd other cancerl in laboratory 
aniNII. Other adver.e health effectl attributed to vinyl halidel in 
aniNI. include OMS, cardiovalcular, respiratory, .kin, and skeletal effect. 
and liver or .pleen abnor.litie.. NIOSH and OSHA recOlllllnd that 
occupational exposure to vinyl brOMide and vinylidene chloride be reduced to 
the lowe.t po •• ible levels. Exposl're. should be I illli ted to a. few workers 
a. pos.ible, and workplace exposure concentration •• hould be reduced through 
engineering and work practice controls. These rec~ndation. reaffir. 
those previously made by NIOSH and tranlll1i tted to OSHA in 1978 in the form 
of a criteria dOCUMent. 
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CIS '29--Glycidyl Ethers 
166Ued: October 12, 197R (.79-104 or .79-'46' 

Glycidyl ethe,. are used prilllari Iy as cOlllpOflents of epoxy resin sYlt ... 
Epoxy resins contair,ing glycidyl .th.rs ar. us.d in a vari.I)' of 
applications, including protective coatings and reinforced plastics, as well 
as bonding _terials and adhesiv.s. An .sti_ted 1 .illion U.S. workers arf, 
potentially exposed to epoxy resins. Studies in several different research 
laboratories indicate that some of the glycidyl .thers are capable of 
producing adverse effects on the t.stes and h..apoietic systen in laboratory 
ani .. ls. Other reported adv.rse eff.cts in laboratory aniNls exposed to 
g Iycidyl ethe,. include sensi t i zaUon and skin and eye i rr i tat ion, as well 
as AIIItag.nic and tUllOrigenic activity, In a 1978 crit.ria docUllMlnt 
(.78-188), NIOSH advised strict adherence to the REL'I (Table 1.) tor 
glycidyl etherl. In addition, partic~lar att.ntion should be giv.n to 
appropriate Medic.1 lurv.ill.nc. to det.ct t.sticular atrophy or heMOpoi.tic 
abnor~lili.s in ,xPOSed work.rs. 

TABLE 1. National Institute for Occupational Safety and Health 
(NIOSH)--Re~ed Exposur~ LiMits (REL'a) for GIYlidyl Ethers 

Glycidyl Ethers 

Allyl Glycidyl Eth.r 
n-Butyl Glycidyl Eth.r 
Diglycidyl Ether 
Isopropyl Glycidyl Ether 
Phenyl Glycidyl Ether 

CIS '30--Epichlorohydrin 

NIOSH REVs 
(15~inute ce; ling) 

166Ued: October 12. 1978 (.79-105 or .79-146' 

NIOSH rec~nds that 'pichlorohydrin be handled in the workplace as a hUNn 
carcinogen. This recOlMlend.tion is b.sed on two .tudies--a long-te,., 
epi~iologic Itudy showing respir.tory-tract canc.r de.ths of workers 
expo.ed to epichlorohydrin and an inhalation .tudy showing an incr .... in 
nasal c.rcinOlaS in rats. In addition, other studies have shown a 
significant incr •••• in chrOllOsOlll8 abnormaliti.s in exposed work.rs. Oth.r 
toxic .ffect. include burning of the Fkin, eyes, and nasal passages; 
pulmonary ~ena; and kidney problems. Epichlorohydrin is used in the 
manufac tu re 0 f epoxy res i ns . su r lace-·ac t i ve agen t s , pha rmaceu t i ca Is, 
insecticides. agricultural chemicals. texli Ie chemicals, coatings, 
adhesives, ion-exchange resins, solvents, plasticizers. glycidyl esters, 
.thynylethylenic alcohol, and fatty acid derivatives. An estimated 85,000 
U.S. workers are potentially exposed. In a 1976 "riteria docUllMlnt 
('76-206), NIOSH reconnended an occupational exposure limit of 21119/-.3 
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(lO-hoor TWA) and a cei I ing lilllit of 19 l1li/.-3. As a reault of the 
epid_iologic atudy and the inhal,,:ion atudy cited in this CIS. "IOSH now 
rec~s lilliting ."posur. to al> few workers aa poasible lind lIinillizing 
workplace expoaur. t~rough engineering and work practice ~ontrola. In 
particular •• kin .xposur •• hould be avoided. 

CIS '31--Adver.e Health Effectl of Smoking and the Occupational Environlleftt 
Issued: Februacv S. 1979 (*79-122 or *79-1f6) 

SMoking by worker~ in various occupationl proYidel an o~~rtunity for 
interaction betwer.: SIIIOking and workplace exposure to phYlical and chilli cal 
agents. NIOSH .arna of the COIIbined effects of tobacco u •• and expoaure io 
ch_ical and phYI:cal agenta in the workplace. Six .ades of action through 
which lIIOking Ny cauae adYerse health .ffects in the workplace include: 
(1) increa.ed ellpasure to toxic agents found in both the tobacco product. 
and the workplace; (2) the tran.forlllltion of workplac. chlllicala into IIOre 
harllful agents by the heat generated in smoking; (3) the contillination of 
tobacco productl by workplace ch_ical., which can th.n be ingested. 
inhaled. or absorbed throu9h the skin; (4) the additiYe biologic eff.cts of 
siMUltaneous exposure to agents that produc •• ff.cts sillilar to those cauled 
by .-oking; {S) Iyn.rviltic eff.cts of SMOking and expolure to tOllic av.ntl; 
and (61 increa.ed incidence of accidents aIIOng IIIOkers in the workplace. 
NIOSH r.conwend. that the ule of andlor carrying of tobacco products into 
the workplace be curtai led in Ii tuationl wh.re workers _y be exposed to 
physical or ch_ical ag.nts that lilY int.ract .ith tobacco products. 

CIS '32--Arsine (Arsenic Hydride) Poisoning in the lorkplac. 
IS6Ued: August 3. 1979 (,79-1f4) 

Ar.inE: and Itibin. ar. toxic ga,el forMed. often accidentally. through 
ch .. ical r.actionl involYing arsenic and antillOnY. relpectiv.ly. Ar.in. il 
a highly poi&onoua. colorl •••• nonirritating gal .ith • lIild garlic odor. 
Gan'IlItion of this gaa ia likely wh.n inorganic ar.enic i •• Xpoled to 
naacent (frelhly-forllltd) hydrogen or when Wlter r.actl with a .. tallic 
arlenide. Araine is c~rcially produced for ule in organic aynth'lia .nd 
for procea.ing .olid-.tat •• I.ctronic cQllPOA8At.. Approlli .. t.ly 900.000 
U.S. workerl are potentially exposed to identified aourc.a of ar •• nic. 
How~l\'.r. arsenic il a wid.lpread el_t and unidenti fied ellpolurea can 
occur in un.ulpected work aituationl. SeYeral ca •• s were r~rted of worker 
e.posur. to ar.in •• which r •• ulted in leyere t~xic .ffectl or death; IIOlt of 
these expolurel occurred when arain. was accidentally gen.rated during an 
indu.trial proc •••. Stibin~. another toxic gal. il forllltd when antillOnY ia 
exposed to naacent hydrogen. In IIOlt situati~. wh.r. arlin. can be forllltd. 
stibine can al.o b. forllltd if antiMOny i. pre.ent. Approxillltely 1.7 
IIi Ilion U.S. work.rs are potentially ellposed to antilllOnv. Th. NIOSH REL for 
aralr'. is a c.iling Yalue of 2 g As/",3 of air al deterMined by a 
1S-llinut. '1IIIIp1 ing period. NIOSH recOlllll8ndL that .t.ps be taken to preyent 
.xposure to arsine andlor stibine. Whenever either gas could be g.nerated. 
such as when working with lIIetals (crude. drosses, or implement. lllade of 
""'ta I). care shou Id be taken to assure that ... raeni c and ant imon} do not 
react with any sources of fre&h hydrogen. If arsine andlor stibine are 
generated. workers should be removed i~iately from the contlllinated ar.a 
and given prOlllpt llledical attention. In all occupational setting. where 
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ar.enic i. preoent, worker •• houlJ be infonned of the po •• ibllity of ar.ine 
for.tion wilen n •• cent hydrogen i. al.o present. likewi.e, workers expo.ed 
to antillOl1y COIIpoUnd. should be inforilld of po.sible exposure to stibine 
-"en fre.hly forilld hydrogen i, pre.ent. 

CIB '33--Radiofrequency (AF) Se.I.r, and Heat.rs: Potential He.lth 
Hazards and Prevention 

Joint NIOI!H/OSHA Stat....,t 
Issued: Dec~~r 4. 1979 ('80-107) 

Based pri.ri Iy ",.. the r.sults of studi.a with laboratory anillllls, NIOSH and 
OSHA warr. of IKtantial h.alth hazarda to work.rs exposed to RF energy 
.. itted by RF dielectric heaters (.are widely known aa RF aealers and 
heater.). Itten RF energy is ab.orbad in .ufficient MOunts by workers, it 
.. y produce adverse the rill I effeets re.ulting fr~ heating oeep-body ti •• ue, 
such •• potenti.lly dalnaging alteration. in cells. NIOSH and OSHA also warn 
of "nonther.I" effects, reported to oceur at expo.ure levels lown than 
tho .. cau.ing thar .. 1 effects. bposure of work.rs should be lIinillized 
through .hielding and other engineering eontrol.. Th. OSHA PEL appl ie. to 
frequencies of 10-100,000 MHz and lillits occupational exposures to a IIIIXillUll 
power den.ity of 10 riII/ca2 II averaged over any polSible 6-11inute period. 
NIOSH and OSHA reca.end that precautionary ..... ur •• IN instituted to 
lIini~iz. the ri.k to worker. 'rOIl unwarranted .xpo.ure to RF en~rgy. 

CIS '34--For.ald.hyde: Evidence of carcinogenicity 
Is.ved: April 15. 1981 ('Bl-Ill) 

NIOSH rec-.nd. th.t for .. ldehyde be handled •• a potenti.1 occupational 
carcinog.n and that appropriate controls be used to reduce worker expo.ure. 
The.e reeOlllllendations are based on the re.ulte of several .tudie.. Th. 
fir.t was a .tudy by th" en.ieal Industry In.titute of Toxicology, which 
showed that rata and lIIice expo.ed to forlllidehyde vapor. developed na.al 
cancer. This report was .upported by a New York Univ.rsity .h1dy indicating 
that rata exposed to a Mixture of fo,..ldehyd. and hydrochloric acid vapor. 
d.v.loped na.al canc.r. In several short-t.r. laboratory studies, 
for.ldehyde was also shown to be a ..,tagen. For .. ldehyd. i. widely u.ed In 
a v.ri.ty of products and indu.trial proc •••••. How.v.r, its principal u •• 
i. in the production OT .ynth.tic r •• in., such as ur.a-fofllllidehyd. and 
phenol-for.ldehyde r.sins. Approxi_t.ly 1.6 IIi II ion U.S. work.r. in 60 
different indu.trial categori •• ar. potentially .xposed, with 57,~ work.r. 
potent i.lly .xpGsed for IIOr. than 'our hour. per day. Th. O~rIA PEL for 
for.ldehyd. i. 3 ppII (8-hour TWA), with. c.iling conc.ntration of 5 PPII 
and an acc.ptabl. lllaxillUll peak above the cei I ing of 10 PPII for no IIIOre than 
30 lIIinutes in any 8-hour shift. In 1976, b.fore the studies on 
forwaldehyd.'s carcipog.nic pot.ntial, NIOSH reconmended that .xposure be no 
IIOre than 1.2 1119/..;3 of air (1 ppIII) for any 3O-IIIinute supling p.riod. 
Thi. REL was based on the chenical's irritant eff.cts. However, in light of 
the care inogenic i ty studies. NIOSH r.c~nds that enyineer ing cont ro I sand 
stringent work practice. ba employed to r.dvce occupational exposure to the 
lowest feasibl. I imi t. 

In 1986. NIOSH pr~5~nted testi.any at an OHSA h~acing r~affic.ing its 
reco_OOlltion that for_ldehyde be cega.-df'd as an occupational carCinogen 
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and that no vorlter be •• po.sed to a conc.ntr.tion of loruld.hl/de gre .. t.r 
th.t G.I p~ in anll IS-.lnut. period. rhis r.pr.sents the Jow •• ..t reli .. bly 
quantifiable conc.ntr .. tion .t the pre.sent ti~. In 1987. NIOSH. in a letter 
to OSllA. clari£ied it.. REL by .st .. ting th.t .xpo8Ure to for_ldehl/d. not 
•• ceed G.I ppe for any 15-.inut .... ."ling period and 0.016 PP- ..... n 8-hour 
2'WA. The ... re~nded e.po.sure li"t .. ~r. int.nded to protect .g.in.st 
carr.inog.nic .nd other he.lth efl.ct .. 01 pe.k .nd chronic expo.sur •. 

cia '35--Ethylen. Oxide (EtO): Evidence of Carcinogenicity 
IS8Ued: M.l/ 22. 1981 (*81-130) 

NIOSH recONleflds that EtO be regarded in the workplace as a potential 
occupational carcinogen and that appropriate controls be used to reduce 
worker exposur.. This recOMenclation is based priuri lyon an ani ... 1 study 
sponsored by Union Carbide Corporation. which ahowed an as.ociation between 
EtO and leuk_ia in f .. le rats and peritoneal ... aotheliOllla in .Ie rata. 
It is alao supported by epidllllliologic studies that show an exceas riak of 
cancer IIOrtal i ty ..,.,g EtO worker.. Other studies have dlllllOnstrated the 
ch_ical's mutagenic and reproductive hazard potential. EtO ia pri.ri Iy 
uaed aa an interllediate in the product ion of severa I indust rial producta. 
auch as ethylene glycol for autOllObi Ie ant i freeze. and aa an interlllediate 
for polyeater fibera. fil.s, and bottles. It is also used in the production 
of nonionic surface-active agents for industrial applications. heavy-duty 
laundry detergents, dishwashing forlllUlations. and glycol ethers and 
ethanol_ines. In addition. it is ustd as a fUiligant and steri lant. Th. 
OSHA PEL for EtO ia 50 pp!II (90 IIg/.:JHB-hour TWA). NIOSH supported that 
PEL in 1977 and a Iso rec_nded a ce iii ng I ill ito f 75 Pplll (135 I119/ml) as 
d.terlllined in any 1S .... inut. slllllpling period. NIOSH now rec_nds that the 
pr.sent OSHA PEL be reexMined in I ight of the jiscovery of EtO's 
carcinog.nic potential. Meanwhi I., NIOSH urg.s 8IIIployers to voluntari Iy 
asses, the conditions und.r which their workers .y b. exposed to EtO and to 
take all r.asonable steps to reduce expoaure. In addition. the NIOSH 
"Guidel in.s for Mini.izillfl larker Expoaure to Ethylene Oxidlt" in Appendix I 
of this cia should be applied to apecific work situations. 

In • 19841 IIt'!lIOrandu. to OSHA. NI0SH r.it.rated its previous conclu.sions on 
EtO and recoa.ended that OSHA raexa_ine its PEL. In 1983 eesti~nl/ at the 
OSHA rule_Iring hearing for ethl/lene oxide. NlOSH concluded that .thl/le .... 
oxide is _tagenic lind carcinogenic and capable 01 c.using adv.rse 
reproductive eflects in .ni841s and huuns. NIOSH reco.-ended that expo.sure 
be reduced through engineering controls to the lowe .. t f .... ibl. 
concentr.tion. NIOSH .1so reco_nded th.t expo_r. be controlled 50 th.t 
no worker is exposed to EtO .t ~re than 5 ppm lor .are th.n 10 minutes in 
.ny worlting day and that lin 8-hour TWA j~ set at les5 than 0.1 ppm. 

CIB '36--Silica Flour: Si licosis 
Issued: June 30. 1981 (N81-137) 

Based on MIOSH studies at two si I iea flour mi lis. NIOSH warns that produc.rs 
and users of silica flour may be at great risk of developing silicosis. a 
debilitating respiratory disease calJsrd by inhalation of fine crystalline 
silica dust that is retained in the lungs. Silica flour is used 
industrially as an abrasive cleaner and as an inert filler. It is found in 
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toothpa.t •• , acouring powder., _tal poliahl., paint, wood fi II.,., IIICI 
rOid-aurf.cing .ixtur •• and i. u.ed in .0IIIt foundry proc...... The actual 
ftUIIber of worke,. expoled to ailiea flour in the United Stat. ia unknown. 
In 1974, IUOSH publlahecl a criteria doc....,t (175-120) with an REL of 
50 g/'" (TWA 1Q-houra/day, 4O-houra/week) for ai lica dUlt. In 
addition, MIOSH recD.lnchd that .iliea aand or oth.r .. t.,iala containing 
IIOr. than l' f~H Ii liea be prohibited .. abrasive lub.tance. in abr'live 
bluti", or cleaning oper.tion.. NIOSH r.cOlMl8lldI that ...,Ioy.r. and 
worker. take appropri.te actionl to r~c. expo.ure to thi. li.it by 
label illl .i I iea flour containers and u.ing expolure lIIOIIi toring, enginHring 
controls, lledical surveillance, work pr.cticel, parton. I prot.ctiv. 
equiJlMflt, and worker education. 

CIS 137--Ethylene Dibra.ide (EDB), Reviled 
1.~: October ~6. 1981 ('8~-10S> 

Beeau.e of anticipated incr •• ed .xpo.ur. in the use of EOB ... frui t 
'.ipnt, MIOSH reaffirM its 1977 recm_.ndation that 8m be trested as a 
potent ial occupat ional carcinog.n. An i .. 1 atudi.s have conf i rMel that EDB 
is carcinogenic and that chronic expolur • .. y incr.... the risk of 
.tatenie, t.r.togenic, .nd oth.r advera. reproductive effects .... 11 .. adv.,., effects on thl liver, kidn.YI, h •• rt, and oth.r intern,1 organs. 
The studi.. allQ indicated that Ik in contact wi th EDB produced ch_ic.1 
burns ancI sYlt_ie effech fra. percutaneous absorption. Additionally, the 
atudi.1 confin.ed the 1978 reports of iner .. led toxic effects r.l.ted to the 
int.ractions of EDB and dilulfi r •. EDB il Uled primari Iy as • scaveng.r in 
leaded fuell. It i •• 1.0 Uled .s I soil, gr.in, and fruit f.iganti .s an 
int.nlldi.t. in the synt"-is of dy.s and ph.rRlceutic.ll; and al ~ lolvent 
for r •• inl, ~, and wax.s. Approxi .. tely 108,000 U.S. work.rs .r. 
potentially exposed to the cheaical during it. production and ule, in 
addition to an .. ti.ted 875,000 workerl wtIo .r. potentially exPOled to very 
low concentrationl wIIi Ie working with leaded galol in.. OSHA'. current PEL 
il 20 ppII (8-hour TWA) with an acceptable ceiling concentration of 3OppII. 
The ._i_ pull per.iUed above the acceptable ceiling concentration is 
50 ppII for not IIOr. thall 5 .inut .. In 11'1 a-hour work .hi ft. In 1977. MIOSH 
iSlued • criteria doc..."t (177-221) reca-ending that •• po.ure be Ii.ited 
to a cei I ing concentrat ion of 0.13 ppII (1.0 l1li/.,3) for any lS ... inute 
talPling period. NIOSH urgla eMPloyers to voluntari Iy •••••• the conditions 
under .... ich th.ir worke" .y be exposed to EOB, •• pecially with concurrent 
IxpoaurH to dilulfir. or oth.r ,I.i larly .tructured ch ... ic.ls, .uch a. 
Thir .... MIOSH alao r .. ffir. ita 1977 AEL of 0.13 ppII for fOB. Etlploy.r. 
should retard this level as the upper boundary Of e"po.ure and lllake ever), 
effort to .. intain the .xposure al low a. il technically f .. ,ible. 

In 19". N10511 rec~ndf'td in testi.,n!! to OSlfA that the PEL be CedllCed to 
an 8-hour twA of 0.045 pp •• with. IS-.inllte ceiling of 0.13 pp •. 

CIS '38--Vibration SyndrOM 
ls.ued: ~rch 19. J983 ('81-110) 

NIOSH conclude. that vibrating handtoola can cau.e vibration ayndrOlll. a 
condition alao known aa vibration white fing.r and Raynaud'i phenomenon of 
occupational origin. Vibration syndrOllMl haa adv.rse ci rculatory and neural 
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effecte in the finge,.. The .ign. and IY"'Ptou of vibration lynclrQIMI 
include ftUIIbne.a, pain, and blanching (turning pale or alheft) of tM 
finger. Of particular concern il evidence of advanced Itage. of vibration 
.yndr .. after expoeurea aa ahort aa 1 year. NIOSH ricOMendI that joba be 
rede~igned to .Ini.izi thl UII of vibrating handtoole and that power 
handtool. be redeligned to .ini.ize vibration. Approxl.tlly 1.2 IIi Ilion 
U.S. workerl are IX POled to hand-ar. vibration and arl potentially at riak 
of devlloping vibration lynclrOlll. 

CIB '39--Glyeol Etherl, with Particular Reflrence to 2-Methoxyethanol and 
~-Ethoxyethanol: Evidence of Adver,e Reproductive Effect, 

IS8Ued: Nay 2. 1983 ('81-112) 

Baaed on the ,eaultl of IIveral recent Itudi .. , NIOSH warnl that 
2 ... thoxyethanol (2ME) and 2-ethoxyethanOl (2EE) have the potential to cau.e 
adver.1 reproductivi effect. in both .ale and f8llie workers. Both 2ME and 
2EE can penetrate the 'kin. They are u.ed a, ,olventl in the -.n'Jfacture of 
a varilty of protective coating. II Will as for ni trocel lulo .. , printing 
inkl, texti Ie dyes and j:liglll8fttl. and leather finiahel. They are allo uaed 
II ant I iei", addi t iVII in brake fluid. and av iat ion fuels, aa ant i ,tall 
agenta in gaaoline, and in organic 'ynth •• i •. Additionally. 2EE ia used in 
varniah rlllOV.r., thinners, cl~aning products, SOapl. detergent" co ... tica. 
peat icidll , pllaruceuticals. and adhllivlI. An estiuted 100,000 U.S. 
worke,. are potentially IXposed to 2ME and 400,000 to 2EE. OSHA'a PEL for 
2IIE I, 25 p.- (SO I19/rt)(8-hour TWA), and for 2EE it is 200 PPI' 
(7«) IIg/.aH8-hour TWA). Howlver. no studies on reproductive effech of 
the two c ... icals Wire available when th ... PEL's Wire adopted. NIOSH 
bel ievll that the OSHA PEL' a tor 2ME and 2EE lhould be reex_ined in view of 
studies that deMOnstrated the adverse reproductive and _ryoto.ic potential 
of the ch_icall. NIOSH allO r~s that IIIPl0yers volunt.ri Iy ...... 
their IIOrker.' .xposure to 2ME and 2EE and reduce exposure to the loweat 
I.tent po.sible. Exposure to Itructurally related glycol vther. lhould allO 
be reduced until adequate t.sting daIon.trate. thei, .atety. 

CII t«I--2,3 ,7 ,8-Tetrachlorodibenzo-Q-dioxin (TCOD, "dioxin") 
Issued: J&nu.r~ 21. 1984 ('84-104) 

"lOSt! reca.end. that Tax> be regarded u a potentia' occupational 
carcinopn and that occupational .Kpo.ure be controlled to the full .. t 
extent f .. aible. TCOD has dl'JlllOflltrated various syst_ic effectl in ani_III 
at 5 wide range of eKpoaure concentration.. The.. effecta include 
tUllOrigene.is, i..unologic dysfunction, and teratogenesis. Studies of 
huMn. exposed to TCOD-cont_inated IIIterials aug.est that Tax> is t"l cau .. 
of obaerved chloracne. IMItabolie dillorde,., and c.ther syst.ic probllllll. 
The atudiea are allo suggestive of TCOO'. allility to eau .. cancer. TCOD 
occurs II I cont_inant of Nteriall such aa 2,4,5-trichlorophenol (TCP) , 
2,4 ,5-trichlorophenoxyacet ic ac id (2.4 ,5-Tl, and 2-(2,4,5-t r ichloropnenoKY) 
propionic acid (si Ivex). Occupational exposure Ny occur through contact 
with these Nterials during uae or from the paat contamination of 'NOrklites; 
thus it is not possible to estimate accurately the current number of U.S. 
workers potentially exposed to TCOO. NIOSH also recOIIIII8nds that 
decontamination .. asures be used for TCOO-contlllinated work envirOnMent •. 
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CIB '~1--1.3-Butadien. 
166Uad: February 9. 1984 ('84-105) 

NIOSH reco.anda that l.3-butadi.",. be r.rded a. a potential occupational 
carcinogen and t.ratogen and aa /I po.aible reproductive hazard. Inhalation 
•• po.ur. of rata and .ic. to 1.3-butadiene induced _I ignant tUllOra at 
MUltiple .i •••. The off'pri", ot pr~ant ratl •• posed to 1.3-butadien. had 
lUi'" ak.letal d.f.cta. Epid_iolngic Itudi." of work.,. etlployed in 
faci I iti.1 producing styren.-butadien. rubb.r showed an incr.a.ed but not 
stltistically significant rilk of IIOrtality frOil leuk.ia and frOll ntopla ... 
of the I~tic and ..... topoi.tic tis,uIs. e.loyers .hould take all 
realonable precaution. to reduce work.r e.po.ur. to 1.3-butadien •. 
Styrene-butadiene rubber and ~·olybutadien. rubber account for the two 
large.t u.el of 1.3-butadi.n. in thl Uni ted Statel. Appro.i_tlly 65.000 
U.S. work.rl ar. potentially expoled to 1.3-butadiene. 

CIB '~2--CadIIi~ (Cd) 
I86Ued: Sep,eabec ~1. 1984 ('84-116) 

NIOSH reca-endl that c"i~ and ita COIIpoUndll be regarded as pot.nt ial 
occuplltional carcinogen. and that appropriate contrail be i.l_ted to 
reduce worker ,xpolure. Thil recOlllllftClation il based pri .. ri Iy on two 
atudia.. An epid .. iologic Itudy has dllllOnatrated ar; axceaa of lung cancer 
IIOr tali ty IIIOnII work.,. .xpoaed to ca~ i ~ ox ide. and a chron i c 
inhalation-•• po.ure .tudy hal shown a do,e-dependent incidence of _Iignant 
IUBg tUllOra in ra .. e.poled to ca~i~ ch lorid. aerolo I. In a 1976 cr i teria 
~t ('7t-t92), NIOSH r~ed an REL of 40 g/..a (to-hour TWA) 
and 200 I'" of air al a 15 ... inuta ceiling liait. "'i. REL waa 
intended to protect againat the .ffect. of cadMiua on the reapiratory ay.t. 
and the kidneyl but not apinlt the dlvelopaent of canclr. cadIIiua il found 
pri.ri Iy al c:adIIiua lulfide in or.1 containing zinc. lead. and copper. 
Becaule of itl low boiling point and it. high vapor prealure relative to the 
_tala with which it il found. caiua volatilize. readil~ during _Iting 
and then cenden ... to fora fine airborne partlclea that r.act with oxyo.n to 
fora relpi rable caiua oxide fUMe. An .. ti.ted 1.5 .i II ion U.S. work.,. 
.y be potentially expoled to ca.I~. 

CII ,.a--Monohaloaethanll: Methyl Chloride. Methyl BrOilide. Methyl lodid. 
166Ued, Septeaber ~1, J984 ('84-117) 

NIOSH reca-enda that Mthyl chloride, _thyl br'llllide, and Mthyl iodide be 
conlidered al potential occupational carcinogenl and that .. thy I ch'oride be 
conlidered a potential occupational teratogen. All three cOllpOUnds were 
found to be di rect-actinv MUtagen. in the AMI alsay. In experilllfltal 
Itudies in either rats or mice uSing various routes of adninistration. thele 
thr .. COIIIpOUndl have d.onlt rated thei r abi Ii ty to produce cancer. Methy I 
chloride produced heart defect. in the offspring of pregnant mice expoled by 
inhalation. Employers should reduce exposure to these IIIOnohalOlllthanes to 
the tullest extent 'easible. Commercial Iy. th~ mcnohalOlllthanes are used al 
IIIIthy lat ing agents. laboratory reagents. refr ioerants, aerolo I propellantl, 
peat icidls. fuaigants. 'i re-e. t ingu i shi ng ag.nts. anesthet iCI. degreasers. 
blowing agents for plastic foams. and ch .. ical intermediatel. ApproxiMately 
1~.000 U.S. worker. are potentially expoled to the.e ~aIOlllthane •. 
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CII 144--Dlnltrotoluenel (DNT) 
rs.u.d: Jul~ 5. 1985 C*85-l09) 

NIOSH recCl .. lr.dl Ihat tectlni.:.1 g,. DNT (TDNT) IIId the 2.6-i ... , of DNT 
(2.~) be corIlide,.. pot .. till "'-" carcinogenl in the workplaca. 
Expo.ure to TaIIT or 2,6-DNT hal been .hown to produce _Iignant ta.o" In 
ratl or .Ica. In addition. a reproductive hazard ... y exi.t for workerl 
expo.ed to TtlNT or 2.6-IIIT. Tllticular atrophy. decr ... ed £per_togene.il. 
or a.per_togene.i •• een in three .pecie. of axperi-.ntal ani .. l. expoled to 
TIIIT for. the baa i. for Ihi. concern. Addi tiona lIy. I i.i ted evidence 
indicate. that the 2.4-i ..... ' of ONT (2.4-DNTl .. y po .. a ri.k to h ..... 
h .. lth. Therefore. NIOSH reca.end. that occupatio .... I expo.ur •• to TONT and 
the i.OMr, 0' lINT be controlled to Iha fullllt fa .. ible extent. ONT I. 
u.ed in the MnU'.cture of dya,. _nition., and IIIplo.iYII. but ita _jor 
UII il in the production of toluenedi .. ine. an intar.ectiata in tha 
production of polyurethane. Approxi .. tely 1.300 U.S . .arkerl are expoled to 
the Ylrioul for .. of ONT. 

CII 145--Polychlorinated Biphenyl, (PCB',): Polential Health ~zardl f,a. 
Electri.:.1 Equi,.ent Firel or Failure. 

ls.ued: February ~f. 1986 ('86-lll) 

Fire-related incident. in"olving electrical equi,.ent containing POi'!! ha". 
relulted In widelprod cont_in.tion of bui Iding. with PCB'I .na. in 100. 
cue.. with polychlorinated dibenzofuranl (Pa)f'.) and polyct\l<Jrinateci 
dibenzo-Q-dioxinl (PalO' I) , includ iAg 2,3.7 .8-tet ra:hlorodibenzo-Q-diollin 
(TCDD). EMrgency re.pon.e personnel ... intenance or cleanup worker •• or 
building occupant ... y be expo.ed to the COIIpoundl by inh.l.t ion. ingeltion • 
or .kin cont.ct. In experi.ant.1 ani .. 1 Itudie •• expo.ure to PCB'., PCDF'I, 
or PaID'. hal relUlted in v.rioul effect., including decr ... ed body .. igllt., 
hepatic I .. ionl. th~ic atrophy. IIId ad"e"e reproducliye effects at • "ide 
rMge of expo.ure concentration.. In addition. PCB'I and Taxi ha"e been 
lhown to be .:.rcinogenic in ratl and lIice. Hullnl expo.ed to PCB' •• PCDF'I. 
or PaID' ..... ". dev.loped chloracne. galtroint .. tlnal dilturbanc ... elevated 
Itr .. enz~ and triglyceride I.yel •. and nUllbne .. of the extr .. iti ... 
Epid_iologic .tudie. of Il.-an. expo.ed to PCB'I or PCDD'I including Taxi 
ar •• ugae.tiye of an a .. oci.tion bet ... en exposure to th .. e ca.pound. and 
incr .. sed incidencII of cancer. NIOSH continu'l to reca.end that PCB'I and 
TODD be regarded a. potential ~ carcinogenl in the workplace. Exi.ting 
e"iclenc:e al.o '""lItl that PCIlF' •• y po.e a ri.k to hUllln health. 
Ther.fore. NIOSH recOllllllftdI that occupat ional exposure to PCB' I. PQ)F' s. and 
PODO's resul t ing fra. electr ical equi,.ent 1 i res or fai lures be cont rolled 
to the I owe. t feaaible I i_i t IIId that worker. inYolYed in decont_inat ion 
activities u.e all neeea.ary protective .... ures to prevent expolure. 

CIB f46--Mtthylene Chloride 
lssu •• : Apcil l8. 1986 ('86.114) 

B6C3F1 lIIice expoaed to Mthylene chloridll in air deyelope~ c.ncerl 
(alveolar/bronchiolar carci~s) and tUlllOrs (alyeolar/bronchiol.r .d~s) 
01 the lung. and cancers (hepatocellular carciftOllllll of the I iYer. Filcher 
344/N rat. expoled to methylene chloride in ai r de"eloped tUlllOrI (Iibra.al 
and fibroadenoua) of the _ry gland. Sprl9ue-Oawley ratl expoled to 
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.. thylene chloride in air developed cancera ( .. rcOllla) of the aal ivary 
glanda and tu.ors (fibrOllla and fibroadenOllla) of the _ry glanda. 
ThoufIh exiating epi"-tiologlc data derive" trOll JfOrkera expo.ed to .. thylene 
chloride are inconcluaive, the obaervation of cancera and t..ara in both 
rata and .ice treated wi th ... thylene chloride .... ta the criteria eatabl iaheel 
in the Occupation.1 Safety and Health AdIIIiniatration (OSHA) Cancer Policy 
for conaidering .. thylene chloride a "potential occupational carcinogen." 
Therefore, the National In.titute for Occupational Safety and Health (NIOSH) 
rec~da that JfOrker expoaure to IHthylene chloride be controlled to the 
loweat feaaibl~ li.it. Methylene chloride is widely uaed in paint renovera, 
dagr .. aing agents, and aerosol props Ilanta; II a blowi ng agent in flex ible 
ureth"ne fOUlS; or I proce .. ao Ivent in the Nnufacture of pharlllacaut ical 
and food product., including the decaffeination of coffee; and aa a fUMigant 
for grain. and fruita. Approxilllately 'I .illion U.S. JfOrke" are potentially 
expoaed to .. thylene chloride or to producta containing .. thylene chloride. 

CIB '47--4,4'-Methylenediani line (MDA) 
la6Ued; July 2S. J986 ('86-J1S) 

liatar rata receiving a aingle injection of 2.2'-dihydroxy-N-nitroaodi­
propyl .. ine (a tu.or initiator) followed by 4.4·~thylenediani line (MDA) in 
the diet for 19 weeka. developed thyroid follicular cell carcinoua and 
foil icular cell and papi lIary adenOllllla. Fischer 344/N rata and 86C3Fl 
.i ce recei villlJ II)A .a a 4,4'-III8thy lened iani line dihydroch lor ide .d I ibi tUil 
In drinking water for 2 yeara developed thyroid foil icular cell carCTlIOIIII1 
and ad~. C-cell adenOllll of the thyroid, hepatocellular carcinoua and 
adena.a. alveol.r bronchiolar adenollU, .1 ignan. lyIIphoIIaa. and benign 
tu.lra of the adrenal gland. Workers with airborne and derlllal expoaure to 
powdered MDA have developed toxic hepati t ia. In addi t ion, increased 
incidencea of cancera of the bladder and large inteatine and of 
IYIIPho .. rca.a and reticuloa.rcOlll have been rllp()rted in workers with 
potential expoaure to II)A. 

The Obaervation of cancera and tu.ora in both rata and .ice treated with MDA 
.. u the cri teria .. tab I ilhed in the Cancer Pol icy of the OcculIAt ional 
Safety and .... lth Adiliniatration (OSHA) for considering MDA a potential 
hu.n carcinogen in the JfOrkplace. Although there is I i.ited evidence 
indicating that MDA preaenta a carcinogenic risk to hUNna. the probability 
of developing such effects would be decreased by reducing expoaure to the 
COllpoUnd in the JfOrkplace. Therefore, the National Institute for 
Occupational Sa'ety and Health (NIOStH recOlllllends that occupational 
expolure. to II)A be controlled to the loweat feaaible li.it. MDA ia 
pri.ri Iy uaed in the production of .. thylene diphenyl di iaocyanate, which 
ia uaed to produce polyurethanes. aIlA is also used to IIIIke protective 
coatinga. a hardening agent for epoxy reains, anti-corrosive materials, 
printed circuit parta. dyestuff intermediates, filar-ent-wound pipe, and wire 
coatings. Appro_i.-tely 9,000 U.S. workers .. y be exposed to MOA. 

CIB '48-~rganic Solvent Neurotoxicity 
166Ued: ~rch 31. J987 ('87-J04) 

Acute e.poaure to organic solvents can i..,.ir ManUal dexterity. response 
speed. coordination, or body balance. Epid .. iologic studies of JfOrkers 
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chronically .xpo.ed to organic .olvents have dtlllOft.trated reduced function 
of perlph.ral n.rve. and incr ..... in the rat •• of neurobihavioral effect •. 
Such .ffect. include rever.ibl •• lubjective 'y!lPtOlll < •. g., fatigability. 
irritability, and _ry COIIIPlaint.) .• utt:lined change. in peraonality or 
.aod, and iMpaired intell.ctual function <e.g., decr.aled I .. rning ability, 
...ory. and ability to concentrate). A •• ulta of .tudi., involving the 
chronic .xpo.ur. of ani .. l. to a li_ited n~r of organic lol\l.nt. lupport 
the observation, of peripheral nervous .y.t.. dy.function and 
neurobehavioral .ffects in hUllln.. On the bali. of the identi fied adv.r .. 
h.alth .ffecta of solvent exposure. NIOSH recOllllMlnd, ""at 8IIIPloyera us. 
engineering controls. perlonal protective equi,.ent and clothing, and work.r 
education progr ... to reduce exposure to organic solventl--at I.a.t to the 
concentrations .peci fied in exi.ting OSHA PEL', or to NIOSH REl'. or the 
ACGIH TlY'.- if they provide a gr.ater degree of protection. ApproxiMately 
49 .i II ion ton. of indu'trlal .olv.nt. ".re produced in the U.S. in 1984. 
Th.y ara used in painta. adhesi."a •. glu .. , coating •• degreasing/cleaning 
agent •• dye., polYl8r. plalticl, texti les, printing ink., agricultural 
product •• and pharMaceutical.. An eatiNtad 9.8 IIi II ion worlrera in th ... 
indu.trie. are potentially exposed to organic lol.".ntl by eith.r skin 
contact or inhalation. 

CIB 149--lnjuri •• and ~tation. Re.ulting FrOi 
Iork lith Mechanical Power Pr ••••• 

16.u.d: -.y 22. J987 (,.7-107) 

Th •• xi.ting ,tandard prOlUlgated by OSHA for .. chanical power pre .... 
(29 CFR 1910.217) provide. requi rlllllflt. for pre.. con.truction and 
operation. Power pre •• operator •• ~",evar, continue to be .t ri.k of 
injury. Data Ira. the Bureau of Labor Statistie. indicate th.t about 20,000 
IlllPUtation. occur .. ch year. Between 1,600 and 2,000 (approxilllately 1~) of 
thea. IllpUtation. hay. occurred ..an." power pr ... operator.. Addition.lly, 
recent .tatiUic. cOlllPiled by OSHA 'ndicate that approlliMately 491 of the 
injuriea on "chanical power pr ..... result in an IlllPUtation. FurtherlllOr., 
NIOSH r .... rch indicated that young l1li1. operators app .. r to be at gr .. t.r 
ri.k than other operator. and .. chanical pow.r pr •••• s ar. the .. tal working 
_chinea lIIO.t in need of r .... rch to illlProv •• af.ty. In 1980. there were an 
•• tiMated 151.000 operator. of IItchanical power pr •• s.. in the U.S. 
Adh.renc. to the r~ndation. contained in this bull.tin shuuld reduce 
the risk of injury ..ang IIIIChanical power pr •• s operator •. 
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