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PREFACE 

The Hazard Evaluations and Technical Assistance Branch of ~IOSH conducts field 
investigations of possible heelth hazards in the workplace. !~ese 
investigations are conducted under the authority of Section 20(a)(€) of the 
Occupational Safety and Health Act of 1970, 2~ U.S.C. 669(a)(6) 'which 
authorizes the Secretary of Health an<! Human-Services, following a written 
request from any employer or authorized representative of employees, to 
deter~ine whether any substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found. 

The Hazard Evaluations and Technical Assistance Branch also provides, upon 
request, medical, nursing, and industrial hygiene technical and consultative 
assistance (TA) to Federal , state, and local agencies; labor; industry and 
ot~r groups or individuals to control occupational health hazards and to 
prevent related trauma and disease . 

~1ent1on of coinpany nan:es or products does not constitute endorseinent by the 
Nati onal Institute for Occupational Safety and Health. 
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I. SUM14ARY 

On January 24, 1985 , the National Institute for Occupational Safety and 
Health {NIOSH) received a request to assist in determining whether 
employees at Hilprint Inc., DePere , Wisconsin, were at risk of chronic 
respiratory disease or cancer during the manufacture of printed and 
coated food wrapping materials. 

In February 1985 , NIOSH investigators conducted an initial survey. In 
April 1985, a 111edical survey was conducted during which confi dential 
employee interviews were administered to all 42 employees working in the 
Flexoprinting Department. During the survey, records were collected 
indicating all chemicals in use in the production process. 
Subsequently, the medical literature was reviewed to determine which of 
these chemicals might produce chronic allergic respiratory reactions or 
cancer in exposed individuals. 

In September 1985, an environmental survey was conducted during which 
air samples were collected to assess employee exposures to toluene 
diisocyanate (TDI), methylene bisphenyl isocyanate (MDI) and various 
solvents used during the printing of food wrappers. 

The medical survey revealed generalized complaints of 11111cous 111embrane 
irritation and headaches associated with working at the printing presses. 

No TDI or MDI was detectable in any of the nine sa11ples collected for 
each isocyanate . In addition, no significant concentrations of any of 9 
organic solvents analyzed for were detected in any of the personal or 
area samples collected. 

Based on the data collected during this study , we have not identified 
any exposure at Milprint, Inc. that would subject the employees to a 
higher risk of allergy , asthma, or cancer than the general population. 
Since a potential for mucous 111embrane irritation and mild narcosis does 
exist from various solvents in use, recommendations designed to reduce 
employee exposures in these instances are contained In Section VIII of 
this report. 

KEY WORDS: SIC 2641 (Paper coating and Glazing) and SIC 2751 (Co111nercial 
printing, Letterpress and Screen), Flexographic printing, Food wrappers, 
Pressman. 
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11. lNTRODUCTlON 
• 

On January 24, 1985, the National lnsti tute for Occupational ·safety and 
~ealth (NlOSH) received a request from the United Paperworkers 
International Union, Local 120) to conduct a health hazard evaluation at 
Milprint lnc., ~ePere , Wisconsin. The request was pro~pted by the UPIU 
Local 's concern t hat pulmonary sensitization and cancer 11ight exist due 
to employee exposures to -chemicals in use in the facility. 

On February 2b, 1985, NlOSH investigators conducted an initial survey of 
the facility. An opening conference was held with representatives of 
plant inanagement and the local and international union <luring which the 
nature of the request was discussed. This was followed by a 
walk-through inspection of the areas of concern. 

On April 12, 1985, a medical survey was conducted and confidential 
employee interviews were administered by the NIOSH medical officer to 
all of the 42 e11ployees working in the Flexoprinting Department. The 
interviews solicited infonnation concerning possible W<lrk related health 
proble11s and symptoms. 

In Septel'lber 1~85, an environnental survey was conducted during which 
air samples were collected to assess eP1ployee exposures to toluene 
di isocyanate (TDil, mett\ylene bi sphenyl isocyanate (MDI) and various 
solvents used during the printing of food wrappers. 

III. BAtKC.ROlJNU 

Mil print Inc . manufactures printed food wrappin9 (e.g . for canny t,ars 
and cigarettes) and coated cheese wrapping. At the time of this 
evaluation, the plant, which h~d been in operation since 1947, operated
multiple shi fts, with approximately 189 employees (39 office an~ 
administrative, and 1!:0 J•roduction). The request indicated the main 
operations of concern to be. flexoprinting, ink &plate and cheesewrap. 

Flexoprinting is now widely used in the packaging in<.lustry and is 
especially suitable for printing on plastic film. lhe process is 
similar to letterpress in that the image areas are raised. ~lost 
flexoprinting at Milprint occurs on the 4th floor of the plant, where 7 
presses are located. The flexopress operators and/or assistants operate
the presses and assure the quality of the product by constantly checking 
the print and making appropriate adjustr,ients. lhey also set-up the 
presses, add inks/adhesives to the press reservoirs, insert rolls of 
wrapping material and remove printed rolls of wrap, and clean the 
presses between runs. ·The solvents in the solvent-based inks, adhesives 
and coatings used in the flexographic printing of food wrappers include 
isopropyl alcohol, ethyl alcohol, cellosolve, etnyl acetate, n-propyl 
acetate, ektasolve (ethylene glycol fllOnoethyl ether), n-propyl alcohol, 
isopropyl acetate, and hexane. Also, some adhesive/coating materials 
contain TOI and MDI. 
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In t he ink & plate room, a l so located on the 4th floor, flexible rubber 
stereo printing plates are prepared. Sol vents, adhesives and coatings 
are dispensed , and/or mixed, f rom piped systems or drums and inks are 
formulated for the print operation. The exposures in this department 
are ~i~i lar to those in flexoprinting. 

Cheesewrap involves coating pre-printed wrapping r,aterial with 
substances such as cornstarch and potato starch which can cause dusty
conditions, or with coatings composed of butyl rubber, bareco (a
microcrystalline wax ), polyvinyl alcohol and sorbic acid, in which 
)Q'lene and ethyl alcohol are co11110nly used solvents. 

IV. MATERIALS AND METHODS 

A. Medical 

A standard medical interview was conducted confidentially with each of 
the employees at the plant. This interview solicited information 
concerning job designation , work location , ye~rs in the plant, years at 
that job, prior work history, as well as age and sex of the 
individuals. Inquiries also were 11ade regarding employee complaints 
related to the respiratory , central nervous, gastroentestinal, and 
otolaryngolic systems. The interview concluded with ques tions inquiring 
as to chronic health problems, allergies, current medications, smoking, 
and alcohol intake. 

Uti lizing the list of chemi cals in use in the plant, the medical 
literature was reviewe~ to determine which of these chemicals might 
produce permanent respiratory sensitization or cancer in exposed 
individuals. 

B. Environmental 

l. Evaluation Design 

During the evaluation , information related to potential empl oyee 
exposures was obtained. This included col lecting material safety data 
sheets, previous environmental data gathered by the State of Wisconsin, 
Department of Health and Social Services, Division of Health, and 
reports furnished by the UPIU Occupational Safety and Health 
Depar tment. · Based on a review of this data, as well as the information 
gathered by the medical survey, it was decided that a limited 
envi ronmental survey would be conducted to access employee exposures, at 
or near press fl89, to TOI , MDI and/or selected solvents used 1n the 
vicinity of press #t89 . . 
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On Septellber 1e, 1985, the envi ron,iental survey was conducted by NIOSH 
1nvest1gators . The environmental survey was scheduled to coincide wi t h 
operations on press i 1~~. the principal press where isocyanate 
containing materials are used. Personal sampl es, designed to reflect 
employee exposures , were coll ected near the breathing zone of the 
workers to assess afrborne concentrations of TDI, MDI and solvents. 
Gene-ral area samples were also collected to assess mioration of 
ci-tcals I\IIY fl'OII press fie.9. • 

The operation of press #18~ is contingent on job orders (many ' runs are 
of short duration requi ri ng frequent clean-up and set-up) , as well as 
the press-mechanical performance. Al though set-up for a run- utilizing 
isocyanate containing adhesives was scheduled to begin shortly after the 
start of the 1st shi ft , the morning of September 18, carryover work from 
the previous shf'ft and operational problems delayed the process until 
approximately 2:00 pt.I. Two actual press #199 runs were evaluated 
during thfs surv~, one fro11 2:09 PM to 2:52 PM (43 minutes) and the 
second froa 4:01 Pk to 5:14 Pt4 (73 minutes). 

2. 5allple Collection and Analysis Procedures 

Ni ne sets of samples were collected, one for each isocyanate (TDl and 
~~I). Personal samples were collected on the 1st shift Ink 
Compounder/Attendant while he was COl'lpounding the i socyanate containing 
adhesives used on press #199 (approximately 30 minutes). During the 
time press #199 was set up and in operation, the press operator (on
both the 1st and 2nd shifts) wore personal samplers for isocyanate 
collection ·and analysis. Also, area samplers were si tuat ed on work 
tables located near press l1e9 and the adjacent press #102, and 
three sets of samples were collected during approximately 5 1/2-hours. 

Samples for TOI were obtained usi ng battery-powered pumps, operating at 
a flow rate of 1.0 liter per ~inute (1pm), connected via tygon tubing to 
the collection nedfa, a glass tube containing two section~ of glass ~1001 
cotted wfth a reagent, N-1!_-nitrobenzyl-N-propylamine. The glass wool 
511111les were separated Tnto A and B sections and analyzed for 2,4-TDI 
and 2,6-TOI according to NIOSH Method P&CAH 326 l with modifications. 

The A and B sections of the glass wool S1111Ples .ere prepared for 
analysis by desorbing each secttot1 fn 2 ai11iliters (ffll) of met~~nol 
wfth sontcatton. TIie 1111Ple1 .n filtered through a 0.45 um ffl ter 
prfor to analysts. Altquots of each resulting solution were i njected 
11,to • llttll ,ertonance 1fquid chro11atography system under the following 
COlldttfGfts: Co1111111 - SupP.lco C1e; 250 x 4.6aln, Su particle sfze; 
Mobile Phase - Acetonitrfle/met honal buffered with phosphoric acid and 
triethylamine ; Elution - Isocrat1c; Flow Rate - 1.0 "111111ter/111nute; 
Detector Wavelength - 254 rwn it 0.02 AufS; I111trwet1t.Uon - Water 6000A 
pump, WIS~ 710, Perktn-Elaer LG-75 UV. 
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Standards were prepared by maki ng appropri ate dilutions of a solution of 
known concentration of the urea deri va ti ve of 2,4-TDI and 2,6-TDI. The 
soluti ons were injected intermittently during the analysis. The 
analysi s is based on the conversion of the isocyanate in the sample to 
its corresponding urea derivative (TDIU). 

Samples for MDI were collected using battery-powered pumps, operating at 
a flow rate of 1.0 1pm, connected vfa tygon tubing to the collection 
.media, glass-fiber filters impregnated with 0.1 milligram (mg) of 
pyri dyl pi perazi ne. 

The MDI samples were analyzed by a hfgh perfonnance liquid chromatograph 
equipped with a 450 variable wavelength UV detector set at 254 nm. OSHA 
Method 147 2 was used as a guide for analysis with two modifications; 
the column used was a C1a, and no fluorescence detector was used. 
Analytical standards were analyzed at the same time under the sa;ie 
conditions. 

Qualitative and quantitative samples for solvents were collected using 
battery-powered pumps, operating at flow rates ranging from 41 
(1 ong-tenn) to 200 (short-term) cubic centimeters J)er minute ( cc/ml. 
connected via tygon tubing to the collection media, charcoal tubes. 

Qualitative samples were desorbed with 1 ml of CSz and screened by gas 
chromatography using an HP 5880 CC equipped with a 30 meter DB-1 fused 
silica capillary column (splitless model and an FID. The samples were 
then analyzed by GC/MS for chemf cal compound identification of detected 
peaks. 

Quantitative samples were desorbed with the proper solvent for detection 
of the compound of interest requested and/or identified by the 
qualitative analysis. Four samples were desorbed with 1ml of CSz , one 
sample with 1 ml of 51 2-butanol/CSz , and one sample (specifically for 
cellosolve analysis) with 1 ml of 5% methanol/methylene chloride. All 
of the samples were then analyzed by GC/FID. Those samples to be 
analyzed for ethyl acetate and hexane were rerun by GC/FID using an HP 
5840 GC equipped .with a 20', lO'l., SP-1000 stainless steel packed column 
because ethyl acetate and hexane could not be separated on the 30 meter 
DB-1 fused silica capillary column. 

Based on the results of the screening samples, five of the previously 
collected charcoal tube sampl es were quantitatively analyzed for ethyl 
acetate, hexane, i sopropanol , methyl cycl opentane, 2-methyl pentane, 
3-methylpentane, n-propyl_ acetate, and xyl ene. The press 1189 
operator on the da,y shift wore a personal sampler during the 43 minutes 
of printing and clean-up opera ti on. A sample for solvent exposure was 
collected on tile evening shift 11 n ::.s vpter·a tor for 3 1/2 hours. A1 so , 
the assistant on the evening shi ft on press *189 was monitored for 20 
minutes, during clean-up of the press following a print run. Area 
sampling was conducted for 5 1/2 hours, from 2:00 PM to 7:30-PM, with 
samplers located on the work tables near press #159 and the adjacent 
press #1a2. 
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V. EVALUATION CRITERIA 

A. Gen.eral 

As a guide to. the evaluation of the ha1ards posed by woritplace 
exposures, NIOSH field staff employ environmental evaluation crtterta 
for assessment of a number of chemical and physical agents . These 
criteria are intended to suggest ·levels of exposure to whfch IIOSt 
workers may be exposed up to 10 hours per day , 40 hours per week for 1 
working lifetime without experiencing adverse health effects . It ts , 
however, i~portant. to note that not all workers will be protected froa 
adverse health effects ff their exposures are maint ained below these 
levels. A small percentage may experience adverse health effects 
because of individual susceptibility, a pre-existing medical condttfon, 
and/or a hypersensitivity (allergy). 

In addition, some hazardous substances l!lclY act in combination with other 
workplace exposures, the general environment, or with 111edfcatfons or 
personal' habits of the worker to produce heal th effect s even if the 
occupational exposures are· controlled at the level set by the evaluation 
criterion. These combined effects are often not considered in the 
evaluation criteria. Also, some substances are absorbed by direct 
contact with the skin and mucous membranes, and thus potential ly 
increase the overall exposure. Final ly, evaluation criteri a m-.y change 
over the years as new information on the toxic effects of an agent 
becomes available. 

The primary sources of environmental eval uation criteria fort~ 
workplace are: 1) NIOSH Criteria Documents and recOl!l!lendatfons , 2) t he 
Altlerican Conference of Governmental Industrial Hygienists' (ACGIH) 
Threshold Limit Values (TlV's), and 3) the U.S. Department of 
Labor/Occupational Safety and Health Aclministr~tion {OSHA) occupational 
health standards. Often, the NIOSH rec011111endat ions and ACGIH TLV's are 
lower than the corresponding O~hA star.dards. both NIOSH recNll"tn~,ttons 
and ACGIH TLV's usual ly are based on f!lore recent tnforNtt• thlfl •~ 
the OSltA standar(ls. The OSHA standards also •1 be ~1NCI 1IO tlk• 
tnto account ~ feasfbfl ft,y of controlling expo111res ta ••r19'11 
industri es "'ere ~ agents •~ used; tt\e NIDSM-Neta411:rled 1telldlrd11, 
by contrast , i re b1Md prfNrfly 011 COIICH'III ,elett119 to tlle p~ftfltfon 
of occupational disease. Ir. evaluating tlle exposure levels end the
recol!111endat1ons for reducing these level s found in this report, it 
should be noted that industry is requi reci by tt,e Occupational Safety and 
Health Act of 1970 (2~ USC €51 , et seq.) to meet those levels specified 
by an OSHA standard . 

A t1 ...wetghted average (T WA) exrosure ,efen 1111 \lie iflrlll t1rtAHM 
concet1tr1tf0fl of • substance dllf'1119 • --1 I 1111 10 ti •Pl41ty. Salt 
substances Mft ~ shert•tenl ••tu 01 11"'b • n1li"! Ml•• 
which ,,.. 111ti11M11• to ...,1...i tM 111A *" ...,.. '" uece1••• 
toxic effects fl"G:I ,1.... ttloPt•tl!ffl exposures . 
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B. ~ualitatively Identified Substances 

Acetates3 

The acetate group includes n-propyl acetate and ethyl ~cetatP. ln 
highe~ concentrations, acetates are irritants to the mucous 
r.iembranes. All i rrf tate eyes and nasal passages in varying de9rers. 
Prolonged exposure can cause irritation of the intact skin. These 
local effects are the pri111ary risk in industry. All acetates nay 
cause headache, drowsiness, and unconsc1ou·sness 1f concentrations are 
high enough. Those effects. are relatively slo~, and gradual in onsPt 
and slow in recovery after exposure. 

The turrent OSHA standard for ethyl acetate is 400 ppm (1,400
mg/m3) and for n-propyl acetate, 200 ppm (840 n1g/m3) . 

Alkanes (C5-C8)3 

For this evaluation, the alkanes include hexane, 2-fllcthylpentare, ann 
3-methylpentane. These saturated aliphatic hydrocarhons are 
asphYxiants and central nervous system depressants. Lrwpr mP.rnbcrs of 
the series, methane and et~ane, are pharmacologically less active 
than higher members of the · series, their main hazar~s resul t ing from 
simple displacement of oxygen and from fire and explosion. ~igher 
members of the series cause narcosis. At least one member (hexanP.) 
has neurotoxic properties. Another cofflll!on effect is irritation of 
the skin and mucous membranes of the upper respiratory tract. 
Repeated and prolonged skin contact m~y result in dermatitis, due to 
defatting of skin. Due to its low viscosity, aspi ratfon of l i oui d 
may result in diffuse chemical pneumonf tis, pulmonary ede~1a, and 
hl!l!lorrt:age. Contamination of aliphatic hydrocarbons t,y ben1.ene 
significantly increases the hazard . Therefore, it 1 s inportant tt,~t 
benzene content, ff suspected, be detennined. 

The current 05kA standard for hexane is 500 ppm (18l'Olllg/m3), 

NIOS!i has recoavnended that the occupational exposure to airborne 
C5-C8 alkanes shall be controlled so that no employer is exposrd at 
concentrations greater than 350 mg/"13 as a TWA of total al h•nes. 
This concentration is equivalent to about 120 ppm of pc11tane, 100 pplll 
of hexane, 85 ppm of heptane, or 75 ppm of octane.4 

lsocyanates3 

Both toluene diisocyanate (TDl) and methylene bisp~enyl isocya~~tP 
{l<iDl) are liquids and m~ exist in different isomers: 2,4-toluene> 
diisocyanate and methylene bisphenyl 4,4 '-dfisocyanatp. lDl ar:d hl,l 
m~ cause irritation of the eyes, respiratory tract, and skin. ThP 
irritation lllilY be severe enough to produce bronchitis and pulmon,..ry 
edema. Nausea, V0111ftin9, and abdominal pain fllc!Y occur. 
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If liquid TOI is allowed to ref'lain in contact with the skin, it may 
produce redness, swelli ng, anct blfster.ing. Contact of liquid TOI 
with the eyes may cause severe irritation, which may result in 
penllanent damage if untreated. S11al1 owing Till may cause burns of the 
1110uth and stomach. 

Sen,sftfzation to TDI a11d ~IOI may occur, which ma,y cause an asthmatic 
reattion or hYpersensitivfty pneumonitis with wheezing, dyspnea, and 
cough. These syrriptolns may first occur during the night fol 1 owf no 
exposure to these chemicals . Decreases in lung functfon in the· 
absence of sensitivity have been observed in some workers exposed to 
TOl for long periods of time. Recent data suggests that TOI is 
carcinogeni c in rats and fe111ale miceS. 

The OSHA standard for MDI and the 2,4 isomer of TOI is 0.02 ppm (0.2 
mg/m3) as a ceiling value. However, the standard recommended in 
the NIOSH Criteria Document for TOI is 0.005 pp,, (0.036 mg/m3 } as a 
TWA and 0.02 ppm for any 20-minute period. 

Isopropanol (isopropyl alcoho1)3 

The vapors of i sopropanol are Mil ctly frri tati ng to the conj unct1va 
and mucous metnbranes of the upper respiratory tract. No cases of 
poisoning from industrial exposure have been recordect. Isopropanol 
is potentially narcotic in hi gh concentrations. 

The current OSHA standard for isopropyl alcohol is 400 ppM (~80 
1119/1113}. NICISH has recommended that the permissible exposure 1 imit 
be changed to 400 ppm as a TWA, with a ceiling of 800 ppm averaged 
over a 15-minute period. 

Me thy 1 eye 1 o pentane6 

~iethylcyclopentane belongs to the chemical category of alicycl i c 
hydrocarbons and is a colorless liquid with a sweetish odor. The 
alicyclics, in general, are CNS depressants with low acute anrl 
chronic toxicities, owing to ·their rapid excretion in unchanged form 
or prompt conversion into water-soluble metabolites. Inhalation by 
humans and laboratory animals at high concentrations ma.y cause 
exciter,ent, loss of equi librium, stupor , and coria , but rarely death. 
Methyl cyclopentane resembles cyclopentane in its toxicity (i.e., it 
is a CNS depressant and lipid solvent}. Experiments with mice h~ve 
demonstrated that no safety margin exists between·~inimal narcotic 
concentration, loss of refl exes, and lethal dose, all occurring at 
110 mg/liter. When ingested, cycl opentane presented a low to 
moderate aspiration hazar~ in mice. Cyclopentane applied to guinea 
pig skin produced slight erythe~a and dry appearance . 

Ho environmental criteria currently exists for methYcycl~pPntane. 
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Xyl ene3 

Xylene vapor may cause irritation of the eyes, nose, ~nrl throat. 
Repeated or prolonged skin contact with xylene may cause dryini an(f 
defatting of the skin which may lead to dermatitis. Liauid xylen~ is 
i rri tati ng to the eyes and mucous membranes, and aspiration of a fe1, 
milliHters may cause chemical pneumonitis, pulMonary etfema, and 
hemorrhage. Repeatei:t exposure of the eyes to high concentrations of 
xylene vapor PlilY cause reversible eye damage. 

Acute exposure to J<Ylene vapor may cause central nervous system 
depression and minor reversible effects upon liver an~ kidneys. At 
high concentrations xylene vapor may cause dizziness, staggering, 
drowsiness, and unconsciousness. Also at very high concentrations, 
breathing xylene vapors may cause pulmonary ede~~. anorexia, nausea, 
vomiting , and abdominal pain . 

The CJ51lA stantiard for xylene is 100 ppl!I (435 mg/m3) averaged over 
an eight-hour work shift. ~IOSH has recom~~nded a permissible 
exposure limit of 100 ppm averagerl over a work-sti1ft of-Up" to ten 
hours per day, forty hours per wee!<., with an accep°table ·ce,Ting lo.vel 
of 200 ppm averaged over a 10-r.,inute period. 

VI. RESULTS 

A. Medical 

The l!ledical survey revealed that approximately half of the employees
experienced some mucous membrane or skin irritation associated with 
exposure to chemicals used at the printing presses , primarily._presses
1e1 &189, and the tank room. Less than 25% of the employees reported 
frequent headaches. A Sl!lall number of gastrointestinal comp1~1nts were 
reported, primarily nausea. No employees with work related aller9y,
hypersensitivity, or asthma were identified. 

Among those substances used at Milprint t11th a potential for substantial 
exposure, a review of the medical and environmental literature did not 
identify any that were known or suspected ~uman carcinogens. 

a. Environmental 

No Tlll or MOI 1ias present in any of the samples analyzed. lhe lil'lit of 
detection (LOO) for t<l>I was 11 ug/sample, and the limit of quantitation
(LOQ} was 2£ ug/sample. The LOO for both 2,6 and 2,4-toluene 
diisocyanate waf 0.3 ug/sample. 

Qualitative analysis of a general area sample (located on the tat-le near 
press #192) identified the presence of isopropanol , ethyl acetate, 
hexane, and n-propyl acetate . Also identified were small quantities of 
inethylcyclopentane, l-fflethoJ<Y-2propanol, toluene, xylene, and a glycol 
ether such as 2-propoxyethanol. 
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flo cellosolve was detected on a sample collected on the table near press
l1r,9 and ao~lyzed specifically for cellosolve; howr.ver, n-propyl · 
acetate, xylene, hexane, and ethyl acet,i,te were detected. Because si 
nethanol /r-ethyl ene chlori de is not the suggested desorl:!i ng solution for 
these coMpounds, they were not quantitated. The LOO and LOQ for 
cellosolve are 8 and 13 nicrograms per sample (ug/saMple), 
respectively. 

All solvent sampling data are presented in Table 1. A desorption 
efficiency study was prepared for each of the quantitated compounds and 
the r~ported values have been corrected for desorption efficiency Where 
necessary. As evidenced by this data, all values were below their 
respective environnental criteria. 

VII. DISCUSSIOtJ AliO C0NCLUSI0t1S 

A. Medical 

Several studies over the past t11enty years have deinonstrated an elevated 
risk of luns cancer7-9,12, cancer of the oral c~vity9-ll, 
leuk~miall, ar.d renal cancerll, al'l0n9st newspaper press~en . Lloyd
and co-workers demonstrated increased rates of pancreatic and rectal 
cancer anong comr>erci~l printersl3. However , none of tliese studies 
were able to identify particular contributing exposures. 

The presence of a rwr.ber of carcinogenic substances have been identified 
in c0111pounds in some printing pressroons. These include the mineral 
oil-c~rbon !:-lack inl· n•ists (possibly containing carcinogenic PIIAs), and 
2 number of dyes and pigments used in printing inks (i.e., chromates, 
possibl!' containing chror:w VI). Furthemore, all of the subjects in 
these stuc!ies liad a potential exposure to benzene, a kn0110 human 
Cilrci nogen. \II-ether, these or as yt t unirl!'nti fi ed factors caused the 
elevations noted is unknoWTI. 

Since the literature revi e~, did not reveal ~ctual or suspected human 
carcinogens among chemicals identified as currently in use at this 
plant, the enployees at Milprint woultt not appear to be at increased 
risk of the development of cancer due to their employRient. However, the 
literature ~oes support a hi~her freouency of cancer in printers without 
evidence for specifi c etiologic exposures. 

No significant exposures to respiratory sensitizers (i.e., TOI or HD!) 
was demonstrated during the environmental survey, and no et11ployees
indicated allergic, astl1111atic or hypersensitive reactions related to 
their employment. Therefore, these employees would not appear to be at 
risk of respiratory sensitization due to their einployment. 
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8. Environmental 

The informati on obtained during the environmental survey indicated that 
concentrations of solvents and isocyanateswere below the evaluation 
criteria during the operations monitored. •~wever, since printi~g 
conditions can be variable, ongoing employee education regarding the 
proper use of solvents should be con~ucted. In addition, periodic 
monitoring should be conti nued wi th particular attention given to 
short-term $15-minutel exposures, especially during solvent use (i.e., 
mixing, cleaning, etc.). 

VIII. RECO•IMENDATIONS 

1) Since a variety of printing inks containing various pigrients are 
utilized on occasion, workers should exercise caution in handling these 
substances to avoid inhalation, skin contact, and possible inadvertent 
ingestion of the ink or its mist, particularly when working with-inks 
which may contain lead or chromates. 

2) Cleaning solvents should be used in a ~anner so as to avoid unnecessary 
inhalation or skin contact. Where a possibility of significant skin 
contact exists, protective gloves or barrier creams should be utilized 
when possible t o prevent dermatitis. However, gloves should not be used 
around any IIIOVing machinery (i.e., when jogging presses). Solvent rags 
should be disposed of properly in covered containers to reduce the 
escape of solvent vapor into the work area. 

3) Good personal hygiene should be encouraged among pressroom employees . 
Hands should be washed thoroughly prior to eating or s1110king in order to 
minimize the possibility of ingestion of any r,aterials. 

4) The company should continue to purchase pressroom materials which are 
free of recognized carcinogenic agents such as PNAs or benzene. 

5) Prior to the introduction of new chemicals, the toxicity of these 
substances should be carefully evaluated. Employees should be trained 
regarding the potential adverse effects, the safe use of the materials, 
and the need t or personal protective equipment . 
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Environmental Assistance: Daniel Almaguer 
Industrial Hygienist
NI OSH - Region V 
Ch1cago, Illinois 

Originating Office: Division of Surveillance , Hazard 
Evaluations &Field Studies 
Hazard Evaluation and 
Technical Assistance Branch 
Cincinnati, Ohio 

Laborat ory Support Measurement Support Branch 
NIOSH/DPSE
Cincinnati, Ohio 

Utah Biomedi cal Test Laboratory 
Salt Lake City, Utah 

XI. DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT 

Copies of this Determination Report are currently available upon request 
from NIOSH, Division of Standards Development and Technology Transfer, 
Information Resources and Dissemination Section, 4676 Columbia Parkway , 
Cincinnati, Ohio 45226. After 90 days the report will be available 
through the National Technical Information Services (NTIS), Springfield,
Virginia. Information regarding its avai l ability through NTIS can be 
obtained from the NIOSH publications office at the Cincinnati, address. 
Copies of this report have been sent to the following: 

A. United Paperworkers International Ur.ion, Local 1203 
B. ~lilprint, Inc. 
C. u. s. Department of Labor, OSHA - Region V 
O. NIOSH Regional Offices/Divisions 

For the purposes of informing the affected employees, copies of the 
report should be posted in a prominent place accessible to the 
employees, for a period of 30 calendar days. 
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Table 1 
RESULTS OF AIR SAMPLES GOLLECTED FOR SOLVENTS DURlNG PRINTING OPERATIONS 

Fhlprrnt, Inc., llePere, 1,11scons1n; Septem6er IS, I!l!l5 

T~~ Concentrations 1n Ri111Arams Per Cu61c Reter of Ai r !mg7P.3l
Sample SaRlpl e · ethyl -

Sample Time Volume Isopropyl 2-~leth~l- 3-Methyl- cyclo- n-Propyl Ethyl 
Description Minutes liters alcohol pentane pentane pentane acetate ~lene Hexane acetate 

AREA SAMPLES 
Located on work 
tables adjacent to: 
Press #102 315 16,2 1!1.9 <LOO* 0.2 <LOO** 34.9 0.2 1.1 10.2 

Press f1a9 325 17.7 6. 7 0.3 0.6 0.4 11.2 0.5 2.9 9.3 

PERSONAL SAMPLES 
Located on: 

f 18S Pressman 43 2.4 19,0 <LOO <LOCI 4.0 26.3 <LOO 32.7 57.9 
(day shift) 

' 
#18!1 Pressman 220 8.9 10.4 0.3 0.6 <LOQ 17.1 <LOQ 3.1 34.8 
(evening shift) 

#159 Assistant 20 3.8 43.4 <LOQ 0.8 <LOO 61.3 <LOO 4.7 134.5 
(evening shift) 
---------------------------------------------------------------------------------- ·--------------------------------Environmental Criteria 
OSl1A 980 840 435 1800 1400 
NlOSH 980 35ot 35ot --- 434 35ot 
Limit of Detection 4 1 1 2 6 1 6 20 
Limit of Quantitation 8 2 2 4 10 2 11 34 

Abbreviations and Key:
TWA - Time-weighted average concentration calculated for the duration of sample collection only . 

* - <LOQ = Less than the Limit of Quantitation 
** - <LOO= Less than the Limit of Detection. 
t - Environmental limit of total alkanes as a TWA concentration. 
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