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JIMMARY

InJuly, 1987, theNationd Inditutefor Oooupetiond Sefety and Heelth (NIOSH) received arenuest from Locd
600 of the Grgohic Communicaionsintametiond Unionto evdugteexpoaureto Y-Rdymerinthe

phatoengraving department at the Boston Herald, Boston Miassedhuseits: Thereguest conoamed complaintsof
skin saditization and initation, hortness of breeth, dizziness and heedeches: The Bodion Herdld producesadiily
nengogper which ulilizes Y-Paymer and the W.R. Grane & Comparny Letarflect phatogrgphic sydemto aede
rdidf pining plaes Y-Raymer isapropridary product containing aurethenebesad poyene ameheaylae
monome, aphatainitistor, and apdythia, asthemgar componants: Two of thecomponants themethearylaeand
thepdythid, areknoan kinsangtizas

OnNovembe 16-17, 1987, parsord bresthing zoneand genard areaar sampleswere cdlledted to asess
potentid expoauresto Y -Fdymer vgpor add mis. Becauseasampling and ardyticd method wesnat avalablefor
thesesubdances sverd andlyticd tedmiquesweareevduated. Exposremonitaing wesdso pafamed far
isoprapyl loohd, whichisusad to deen the L etterflex eouipment, and for fomadehyde, whichwesprevioudy
reported asabyproduct of the photoouring process

A NIOH medicd dfficer interviewed thirtean of thefifteen photoengraving departmant employesswho hed
oocupationdal contact with the L etterflex process: Workerswere questioned about pest or presant Sgnsand
s/mptomsof skindisordars skindisordersdestribed by theemployessweareexamined & thetimedf the
interview. Compeny medicd logsand and OSHA 200 formswerereviewed.

Themaheaylate compound wes detedted in areadr sampesaswal asindl parsord bregthing zonear sarples
Duetoincomplete desoption of thissubgtance fram the sampling media, the methearylate component could nat be
quantitated. Onedf theareaar samplesshowed the presance df the phatainitiator component aswl. Presantly,
thereareno edablidhed eviroomentd evdugtion aitaiafor Y-Raymer o themgar componants of thisprodud.
|soprapyl doohd expoaures of the plate oparatars and the aimper ranged from 1510 67 partsper million (ppm),
withdl vduesfdling bdow theNIOSH, OHA, and ACGIH evdugion aitaia Formeldenydewesnat detected
onay of theparsond bregthing zonear ssmplesand wesfound in conoatrationslessthet 001 ppmingenad area
arsampes

Svad enpoyessdesibed amild feding of imtation of theskinat thetime df skincontat with Y-Rayme, but this
wasimmediady rdieved by wasingtheskin. Only onecasedf hinimitaionwesssenduing thestevist, adthis
repartedy resolved goontanenudy. [t wesnat possbleto demondrae or rfutethe posshility of dlegic sanstization
inother workers


http://www.cdc.gov/niosh/hhe

Thedetacdlledted during thisevelugionindicate thet photoengraving department employess have potentidl
arbomeedpoaureto Y-Faymer vgpor and migt, and damd expoaureto Y -Palymer from contact with
contamineted equipment sufaces: Although no expoareditaiaexid for thisprodudt, nor for itsmgor
componants expoauresshould bekeat to thelowest feesblelevd, astwo of thecomponentsareknoan kin
sstizas Recommaddionsaremecein SedionVII o thergpart, with thegod of minmizng empoyee
expoareto Y-Raymer andisopropyl doohd.

KEYWORDS SC 2753 (Engraving and plateprinting), 2711 (nevgogper puldishing and printing), Y-Rayme,
Ldtefled, skinsastization, methearylates isopropyl doohdl.



INTRODUCTION

Induly, 1987, theNaiond Inditutefor Oooupetiond SAfety and Hedlth (NIOSH) recaveed areouest from Loca
600 of the Grgohic Communicaions Iniemetiondl Unionto evdugte expoauresto Y-Rdymerinthe

photoengraving departmeant & the Boston Hardld, Boston, Miassadhusatts: NIOSH wias asked to evduate hedlth
effedtsinduding kinimitation and sanditization, ortness of breeth, dizziness and heedeches and therr assodition
withwarkplaceexposresto Y-Rdyme:. Inregponseto thisrequedt, two NIOSH Indudirid Hygienigs condudted
anawvironmantd survey inthe phatoengraving department on November 16-17, 1987. A NIOSH Medicd
Officer condudted parsord intavienvswith empoyessin the degpartment and revieved medicd records: Rrdiminary
findingsand recommendationsweere presanted to union and menegament represaniatives e the condusonof the
aurvey on November 17, 1987, and againin aletter deted Decamber 14, 1987.

BACKGROUND

The Badon Hardd producesadally newsogper, with adraulaion of gopraximetdy 420,000 onwedkdaysand
300,0000n Sundays  Rinted copies of the newspgper arergoroduced usng rdief plaeswhich arearegted inthe
phatoengraving departmant. Each platergpressntsasingle pege df the newspgpar and iscgpebledf produdng
svad hundred thousand copies of printed metaidl.

TheBodon Haddsprining plae manufaciuring process uiilizesthe W.R. Grace & Compary Letaflex*
phatogrgohic sysem and the phatoprgpdymen, Y -Raymer. Y -Rdymer contansaurethenebesed pdyeng a
maheaylaemonome;, aphatainitictar, and apalythidl, asthemgor components. 2 Soadific componentsarenct
identifiedinthisrgpart, asthisinfammetionisconsdared proprieay.

ThaeaethresLetaflex 290 mechinesin opaaion a the Bodon Herdd. Each medhinehessx mainssdions
platelceding, faming, mein expoare, ar knife, blatter, and pogt exposure: Theplateboacking, whichismedeout of
duminum, ismounted onto aconveyar inthe platel ceding sedtion and then moved to theforming areg, where
Y-Raymer isgoreed over thesurfacewithamoving blade Y -Pdymerismedhenicaly dgpensad to the L etterflex
egupmant fram soragedrunslocated besdeeech mechine AsY-Rdymer isgoreed o, alight uitravidet (UV)
irediaionisprovided to begin the herdening process: Fhatogrgohic negatives of the newspgper peges (prepared
previaudy) arewipad with an doohd mixtureto deentheurfacesand minmizedaic. Thengeivesarethen
menuly loeded into the mein expoaure dhamber, dredtly ebovethefamed pate: The plaesarethen futher
imrediated, causng theexposad aressto harden. Inthear knife sadion, hot compressad ar isblown over theplateto
ramove unreedtad polymer. Blatting peper isthen goplied to removeresdud payme:. Inthepost expoare
chambe, ahighintasty xenonlamp providesthefind aure Theprining plaesarethen it intwo, wherethey exit
totheplaedropbin. Thear knifesedion and the post exposure dnamber are provided with locd exheust
vatilaion

TheLetaflexmechinesaretypicaly oparaied in theautometic mode, however, they can be gparated menudlly if
necessay. Thaeisoneplaegparatar for eech mechine: Thisindividud isresponsblefor loeding and unlceding the
negetives and far monttaring theoverdl gperation and deening of theeguipmant. Trimming and bending of the
finshed plates to preparethe platesfor useinthe presses ispafamed by theaimper. Although theseindividuls
havethegrediest patentid far Y -Polymer expoaure, ather

photoengraving departmant employessasds in platemeking adivitiesduring busier times and therdfore dsohave



V.

potentid expoareto thisprodudt.

METHODSAND MATERIALS

A.  BEwviromatd Brdudion

Theevironmeantd evauetion condsed of exposure monitaring for Y -Raymer, fameldenyde, and isoprapyl
daodnd, duing theevening shift on November 16-17, 1987. Theevening shift wes sdedted for theevaution,
asthisiswhenthremgaity of theplatesaremede. Although messremaniswaremedefar UV radigion
aound the L ettaflex equipmeant, these ddtaare nat presanted dueto problemsencountered with the UV
Odedtion meter.

Y-Rlymer

Because goadific sampling and arelyticd methodswerenat avallablefor Y-Ralymer oritsmgiar
componats svard adyticd tedniguesweareevduaad. Inaddition, duetothe posshility thet Y -Paymer
may have bem presant ssavgpar sswdl assamid (from theair knifegperation), ar samplesweare colleted
onsevad dfferent mediig, induding adivated dheraod, ORBO-42 sorbant tubes (porous
dyrenedvinylbazene pdyme), and pdytetrefluorogthylene (PTHE) filtes: Cherood and ORBO-42
sorbant tubeswerelater goiked with the methearylateingredient (atained from the menufadure) to
degeminewhich subdrate if any, hed abetter desoption fidency - anindication o thesuitahlity of the
adledtionmedia Four akeseech & two conoantraion levds wereandlyzed,

Hght generd aeadr sampeswere cdllected on adtivated cheraoel and on ORBO-42 tubesfor quelitetive
andyss(idantification only) of arganic contaminants; thet is componantsar reedtion produdsof Y-Rayme.
Rul shift ar ssmpleswere adllected using bettery-operated sampling pumps a flowratesranging from 02 to
O4litaspa minute(/min). Air smpleswereadlledted by theair knife ssdion, & themein equoareunits by
theplatedrop, and inthe heedspace df aY -Pdymer containgr. Charcod tube sampleswere desorbed with
cabondaufide ORBO-42 tubeswith methend, inan uitrasonic beth for A0 minutes: Thesduionswerefirg
Sreaned with ages dhromietogrgph equippad with aflameionization detectar (GC-HD) and a30 meter
DB-1 fusd dlicacaallay cdumn. Rgresatativesampleswarefuther andyzed by themoresanstive ges
dramaoggphidmessgpadromdric technique (GC-MS) far pesk identification.

Rarsord bregthing zoneair ssmpleswere cdllected on edtivated dheraodl, and besed onthe GC-MSresLits
themgor conaminentswearequantitated. Air ssmplesweareadledad from thethree plate gparadarsand the

aimpa.

Toasesspaantid expoauresto Y-Fayma mig, four full-hift areaar sampeswere adllected behind the
man exposreunitsof mechines#1 and #3, by medhine#1 plaedrap, and & thear knifesadion of
mechine#2. Expoareto Y-Pdyma mig wasdf particular conoam, dueto thefadt thet gperatarswould
paiadicaly removethe pratedtive cover doovethear knifeto viaudly ingoect thenemy famed plates
dlowingtheescgped’ Y-Raymer mid. Samples odlledtad behind the main exposre unitsweareteken to
aseswhaher mig from theair knifeweas contamingting these aress patentidly exposing thegparatar of the
Letaflex mechinedrediy behind Thesamping train consged of a37-millimater (mm) cassdewitha
37-mm PTHE mamrarefilter (1- to 3:miaron pareze) and asamping pump opaating & aflowrate of



gopraximetdy 2 l/imin. Sampeswareardyzed by exrading thefiltarswith 50 milliliters (m) of methend for 3
hours dter whichtimethefiltersweareremoved. Themethaend wesdlowed to evgparate, and theremaining
portionwasinoorparated into apatassum bromidepdle for infrared andlyss Using Founer

TrandomH nfrared Soedtrosoopy (FT-IR) aninfrared gpedrum wias dotained on eech residue
Compaisonswerethen medewith Y-Rayme rference oectra

|sopropyl Aloohd

|soprapyl doohdl isused to deenthe Letaflex equipment a theend of the dhift and in prepaing the suface o
the photogrgohic negatives Rersord breething zonear samplesware datained for the three plate operatars
andtheaimpa. Air ssmplesweareadletted on adivated dhercod using parsond sampling pumpscdlibrated
between 175 and 200 mi/min. Andysswes parformed using gesdrameiogrgphy, in acoordencewith
NIOSH Method 14000

Fomdodhyde

Toaddressaconcamn regarding the possblerd eese of fame dehyde during the photoourning process

persord bregthing zoneand generd areaar sampleswearecdlledted. Rarsondl bregthing zonedr sarples
werecdllected from eech of thethree plate oparators and the aimper, using ORBO-22 sdlid sorbent tubes
[Chromosor 102 coeted with 2<(barzylamino)ethend] and persond sampling pumpscdlibrated &t 80
mi/min. Sampleswereandlyzed by ges dhvametogyaphy in acoordancewith NIOSH Method 25029
Gaad aeadr sampeswaeadleted by the post exposre dhamber and inthemidde of thewaorkroom.
Areaar sampleswerecollected and andlyzed in accordancewith NIOSH Method 35009 Inaddition, three
dhort tem messramantsweare mede around the Ltierflex mechines using dired-reeding detector tubes

gaificfor formeldehyde
|socyardtes

Diisooyanates comprisethe monomeric uounitsin urethene palymeizaion® Becausefreemonomaic
disooyanetemay dill be presant in urethenebesad palymasor prgpaymers abulk sample ot Y-Rayme
wasandyzed for thepresance df isocyanates Partionsof the bulk weredsalved intdueneand added to
tduenesduionsof 1-(2-methaxyphenyl) piparadne. Sduionswerethen andlyzed for loss of reegart and
presanceof isocyanete ress by high pressureliquid dromatogrgahy (HPLC), with dedrochemicd and UV
Odedtion.

Medice Evelugtion

Thirten employessweareintaviewed by aNIOSH medicd officer on November 16-17, 1987.
Ermployessintavienved induded dl thosewarking theevening shift on November 16-17 whowere
potentidly exposed to Y -Falymer, aswell asaneemployeewho hed been onleavefar severd monts

Each amployeeinaviewed was asked if they hed hedth prablemsrdated to thar work. Spedific quedions
weaeaked todiat any hidory of skininitation or kin dissese BEployessreparting kin dissesed thetime of
theintaview wareexaminad by themedicd dffiosr. Employesswerelater contacted by tdgohone as
nesded, for addtiond fdlomup.



Duing thestevist the OSHA 200 logsand themedicd log bookswerereviewed,

V. EVALUATION CRITERIA

A. Bwviromaid

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
evironmeantd evaugtion aitaiafor essessmat of anumba of demicd ad physicd agants Theeaitaia
aeintended to uggest levd s of expoaLreto which mogt workesmay be exposad up to 10 hoursper dey,
40 hourspar wesk for awarking lifeimewithout expaiendng adverehedth effedts Itis hovever, important
tonotethet nat dl warkarswill be pratedted from edvarse hedlth fedtsif their eqposresaremantained
bdow theelevds A sl paoatiage mey expaienceadvare hedth effedtsbacause of individud

suseatihlity, apreedding medicd condition, andlar ahyparsansitivity (dlergy).

In addtion, some hezardous sUbdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooupetiond expoaresarecontrdled a thelevd st by theevdugtion aitaion. Thesecombinad effedsare
often nat consderad intheevaugtion aiteria. AlSo, some Sbdianoes are aosorbed by direct contact with the
skinand mucous memlranes and thuspatentidly increesethe overdl eqpoare. Aindlly, evdugion aitaria
mey dhangeove theyearsasnew informetion onthetaxic effedtsof an agant becomeavaldde

Thepimary sourcesdf evironmeanid evdution aitaiafor thewarkplaceare 1) NIOSH Qritaia
Documentsand recommandations 2) the Amaican Confarenced Govermantd Indudrid Hygenigts
(ACGIH) Threshdd Limit Vdues(TLVS), and 3) the U.S Depatment of Labor (OSHA) oooupetiondl
hedth gandards Often, the NIOSH recommenddionsand ACGIH TLVsarelower then the corresponding
OHA dandards Bath NIOSH recommendationsand ACGIH TLVsuaLdly arebesad on morereoant
information then arethe OSHA dandards The OSHA sandards dso may berequired to takeinto acoournt
thefeeghility of contrdling expoauresinvaiausindLgrieswherethe agaisare st the
NIOSH-recommended dandards by contragt, are besed primarily on concamsrdating to the prevention of
oooupdiond dseese Inevdueting theexpoaurelevdsand therecommenditionsfar reduiaing theselevds
foundinthisrepart, it should benoted thet induetry islegdly required to meet thoselevelspedified by an
OSHA dandard.

A timewdghted average (TWA) exposrerdearsto theaverage artome concentration of asudance
duinganammd 8- to 10-hour workday. Some sUbgtances have recommended short-tam exposrdimitsor
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-temexposres

Tddel presristheevdudion aitaiaand alridf ummay o theprimary hedith effetsof thearbome

conaminanismeesred duning thisevdugtion: Asindicated inthetable thereare presantly noevironmantd
evdugtion aiteiafor Y-Raymer, nor for themgior componentsof thisprodudt.



B. Mdad
Damitis o kinimitation, can aisein thewarkplaoe by severd medheniams A subgancemay inducean
dlegcreadionintheskin inwhich caseit isacontadt sanstizer (becausethe skin beoomes
immundogicaly sansitized to the Subgtanoe, and an dlegic reedtion coourswhen the Lbdance contadtsthe
skin). Contadt sangitization can coour dter sslittleasawesk of exposurear nat untl yearsof exposrehave
oocurredt whether or nat it ooours at al may depend on the ubtance, the condition of theskin, evironmentd
fadtors theextant and duration of eqposure andlor hedlth factorsuniqueto eechindividldl.

Somed thedhamicdsusadinthe L etierflex process have bean reparted to induce contact sansitization in
warkas In1977, Mdten pubdished caserepartsof Dutch printerswho became sansitized to the L etterflex
photopolymersin use thet ime® Three patients petch tested with the American and English Lettarflex
photopalymer mixturesrescied pogtivdy. Although there have been some dhangessin the compostion of the
photopdymer mixtiLreover theyears two of theingredients (the methearylate and the palythid)) in Y -Folymer,
the L etterflex product in current uss, aeknown sansitizas®

Skin contact with isopropyl doohd canreaultinlossof pratedtiveadllsand fatsin theskin; thislosslesdstoskin
dyingand aacking. Dry skinisaso moresusogatibdletoinitation from other Suibdances

VI. REQULTS
A. Bwviromaid

Y-Rdymer

Realtsfromtheareaar monitaing are presanted fird, asthisinfametion wes ussd intheandlyssof pasord
bregthing zonear sarpdes

Thedromdogarnsfranthe GG-HD adysesd areadr samplesaalleted on draraod gaveneatly
identicd resutsfor samples adllected by themein exposure unit of medhine#1, ar knifesedion of mechine#3,
andintheheedgoece of aY-Rdymea contang. Futher andyssd thelater ssmpleby GC-MSidentified the
meheaylatecomponat of Y-Raymer, asuiodituted phend, isopropy! doohal, tduene xylene and vaious
C6- C12 dkanes(diphatic hydrocarhons). Thear samplecdledted by theplate drop areadf mechine#1
showed only isoprapyl doohd and tdluene

When ORBO-42 sorbant tubeswere used asthe adlledtion medig, the methearylate component and a
ubstituted phend werethe mgar Sbdancesidantified inarr ssmples adlledted by thear knifession of
mechine#3 andinthe heedgpecedf aY-Raymer containg. Another componant of Y-Ralyme, the
phatanitistor, wesidantifiedinthear sampeadledted by thear knifesedion of Lettaflex mechine#3.

Theinfrared goadradf resduesfrom PTRE filter ssmplesdid nat how thepresance df Y-Rdlyme.
Althoughweek IR gpedrawere dbtained on eech residug, comparisonwith IR gpedradf methend extracts
of aY-Pdyme bulk and mgor componantsdf thisproduct dotained from the menufediurer (the
methearylate, paythid, and the phatainitietor) indiceted thet these Sbstanceswarenat presart on thefilter
sapes



Themeheaylae componat wespresat in svdl amountsindl four parsond bregthing zonear sardles
Themethearylate component could nat be quantitated, however, becauseadesorption efidency sudy
indicated thet thereweas adallity or reedtivity prademwith thissubdance on daraod. Thedesorption
effidency sudy reveded thet chercod and ORBO-42 tubes gaiked with knoan conoantrations of the
meheaylaeingredat gavevaiddedesamption. Other subdancespresant onthe parsond ar samplesweae
hexang, tdueng xylenes and various (ather) hydrocarons: Although these SUbdanceswerepresartindll
faur bresthing zonesamples tharr concantrationswerelessthen one-onehundrecth (1 %) of themodt sringart
expoaLreditaiafor theregpedive substances 1sopropyl doohd, dso presant on the persondl samples was
andyzed ssparatdy asdsoussad bdow.

|sopropyl doohal

Reatsfromtheexposuremonitaring far isopropyl doohd areliged in Table2. Isoprapyl dooha
concentraionsranged from 150 48 ppm far the aimper and plate oparaars#2 and #3. The
concantration of isoprapyl doohd inthe breathing zone of plate oparator #1 wes estimeted as 67 pom.
Becausethe quentity of isopropyl doohd found on thebeck-up sedion of thissamplewas marethen 2% of
thefront sedtion, the possihility of bregkthrough and samplelossexigs The TWA concantraion for plate
operdor #1 may, therdfore, be underedtimeated.

Fomdodhyde

Rasord bregthing zoneand areadr sampling reutsfor formedehydearesummanizedin Tele 3. No
formeldehydewes detedtad inany of thelregthing zonearr samdles Thelimit of detedtion for thismethod wes
2miaograrspar sample which carespondswith afomeal dehyde concentration of lessthen 0.06 pom.
Areaar samping readtsindicate thet fomea dehyde wes presant in conoantraionslessthen 001 pom. Basad
onasampevdumed 30 litars thelimit of detedion for thismethod isgopraximetdy 0.001 pam. No
fomddehydewes detedted in three greb ar samples adllected around the L etterflex unitsusing diredt-reeding
Odtector tubes toalimit of detection of 02 pom.

|socyandtes

Nofreeisocyanstewes detected inabulk samdedt Y-Raymer. Based onthequentity of sample
andyzed, thelimit of detedtion wes edimeted aslessthen 0.001%isocyande

Medicd

O thethiteenworkersintavieved, ssvenworked ss platamekarsand wearedrredly exposad tothe

L eterflex process theramaining Sx wereaemployed in the phato room as phatogrgphers or srippas
Although the phato room emdoyess are physcaly sgparated from theplatemeking areg, somedf these
employessassd inplaemeking during busy times: Nanedof theemployessintaviewed a work reported any
o thesymptamsliged in the heelth hezard evauetion repuiet (heededhes dzziness eic). Bight workerssad
they hed nat expaienced any skindisordarsasareauit of ther contact with the platameking process or with
Y-Rdyme. Threeather workersdated thet when they inedvertently hed skin contact with Y -Ralymer, they
immediady fat mildinitaion & thestedf contadt. Thisimitaionwesauiddy rdieved by weshing of the
Y-Rdymea. Employessfrepquantly desaribed the useof isopropend toweeh Y-Raymer off thar kink. None



VII.

of theeemployesshed ay Sgsof kindsardasa thetimedf theinteview. Severd warkerssad they did
notwear govesa dl timesduring the gparation of the Letterflex medhines; theresson commonly gvenwias
thet thegdovesinafered with thar jab parformence, particulaty mounting and removing the negatives
Oreamployeedestibed ahidary possbly competiblewith skinsansitization. Another erployeshed asrdl
aead damditisa thetimedf thevist, but in atd gohone conversttion later reparted it hed deared
compledy, without any drengeinwark practioss

TheOSHA 200 fomsand themedicd log book did nat iderntify any additiondl cesesof demretitis We
noted severd casesof aut fingarsar hendsincured whilehendling the L etterflex plates Wedso noted
svad caesd eyeimtation fromaoohd gladhestotheeyes

DISCUSSON AND CONCL USONS

Becausethareware no edablished sampling and andlytical methodsfor componenisof Y -Raymer, severd
tedniqueswaeevduated during thisinvestigetion. Theevironmantd monitaning resutsindicate et drercod and
ORBO42 tubes hed cdlledted the methearylate componant; however, dueto inconggient desorption from bath
adlledtion media thissubgiance could nat be aoourady quentitated. Additiond resserchisnesded inthisareaito
identify ather moredfident ssmpling mediaor better desorting solvenisfor thisaubstance: Thephatainitistor wes
found onanaeaar sanple adlected on ORBO-42, yet not on apaired dneraod tube sample, thusindicating thet
ORBOA2wasalbdter subdraefar thispaticuar bdance Desaitetheandyticd limitationsencountered, this
evduaionwassuooessul indooumenting thepressnceof componanisof Y -Raymer in parsondl bresthing zoneand
aeadr samples whereprevious surveysconoudted a thisplant werenot®”

Iltisdear fromthiswork thet & lesst somedf thecomponenisof Y-Raymer heve aLifident valdility thet they canbe
presmt asvgparsinthewarkroomar. Thesourcedf thevgparsgopearsto bethefoming area(Whichisnat
endosed) and thear knifesedion. Air ssamples adllected & the plate drop bin did nat Show the presance of
Y-Rdyme. Thisismeet likdy duetothefadt thet by thetimethe platesreech theplate drgp bin, the pdymer isfully
aured.

Although the PTRE filter ssmplesdid nat how the presance of Y-Ralyme, dosavaions mededuring this
invedigetionindicatethet Y -Raymear mising does ooour when the protective cover doovethedr knifeisopened, s
evidenosd by vishlemigt and sufece contamirioninthisarea. We dosaved thet some gparatarswould routindy
openthepratedive cover aoovethear knifetovisudly ingoect thenemMy fomed plates Thispradioeisnat
recommended becauseit arestes unnecessary expoaLreto aarosdlized Y -Folymer and compromisessthe
efedivenessof thelocd exnaeug vantilaion Itisposshlethat thefilter ssplesdid not how evidenced Y -Falymer
becausethe samplelocationsweretoo far from themidting areaiand settling hed dreedy oooured. Itisdso posshble
thet someof thecomponentshed vdlilized off thefilters: Tofurther evdugte saplevddilization from PTHE (or
athen) filter media, fuiLre sampling could utilizeamodified seping trein congising of aPTHE prefilter fdlowed by
sid sxrbet media

|sopropyl doohd exposreswerebdow the gaplicale NIOSH, OSHA, and ACGIH oooupationd expoare
aitaiafor thissugtance Thegreates patentid for isopropy! doohal expoaurecooursduning deenup of the
Lettarflex mechinesa theend of the dhift.

InAugud, 1985, an evironmana survey conduded by the U.S Department of Labor, OSHA, reparted



indantaneousartome conoatraionsof famme dehyde around the L ettarflex mechines (esmesaured by aMiran 1B
Infrared Ges Ardlyzer) ranging from 0210 22 pom.© Inthisinvestigetion, however, nofommeldehydewes
detected in full-ghift air ssples cdlledted in the bresthing zone df thethree plate gparatars to allimit of detetion of
0.06 pom. Inaddition, dired-reeding detector tubesfailed to document the pressnce of forme ddhydein thearea
immediady surounding theequipment. Becausetheinfrared goedirasoopy method usad by the OSHA
investigetar isnat gpadific for fameldehydie it issUlject to posititveintaference from ather subdtances

Duing theNIOSH stevist weidenified one possble causeof kinsangtization. Intheabsancedf addtiondl
evidenced dlegic contact dametitisamong expossd warkas further medicd invedigetion of theemployesshy
NIOSH doesnat ssamwaranted. However, pubdished investigaionsa ather stesdeaty show the patentid for
demicasusd inthe Lettarflex processtoinduce contact saatization. It istherdfareimportant thet skin contact with
these ubgtances be reduced as much as possble through the use of pratedtive equipment and gppropritework
pradices asddaledinthefdloning recommencitions Indvidudswith parsgat hedith complantsmeay require
evaution or tregment by thar physdans: Skin petch teding (which canbe pafarmed by adammetdogie or ather
qudlified physdan) would bethe gopraariate procedreto hdp deteminewhether contedt sansitization hes ooourred
inanindvicLel.



VIII.

RECOMMENDATIONS

Bassd ontheresLitsof aur evdution, thefdlowing recommandaionsare mede, with thegod of minimizing

expoauredf thephatoengraving department employessto Y -Pdymer and isopropy! doohd Recommencitions 1
through 5 have dreadly been presanted to The Boston Hardd, in aletter dated Decamber 14, 1987.

1

Thepradiced lifting the cover to view thedlatesin thear knife ssion should bedsoontinued, asthiscan
resutineqposureto Y-Rdyma mid. It candso resuit in surface contamination and patentid skinexposure
from contact with equipment surfaces. We dosarved thet some oparatarswould routindy openthe pratedtive
oove abovethear knifeto view thenemy fomed plates whileahersdd thisinfrequently. If vievingthe
plaesis infatt, necessary, adear cover can beinddled o thet gperatarscould view the plateswithout lifting
thecove. Althoughthisnew cover mey requirefrequently deening (menud or autometic), thisisprefaradleto
astugion whareemployessare expoang themsdves unneoessanly to aprodut which cen causeskin
sagtizion and iitetion

Govesand long-deaved gamantis hould bewom by employesswhilegparating and deening the L ettarflex
mechines asthe patentid exidsfar skin contact with Y -Ralymer, isopropyl doohal, and Neutro-Sat, dl of
whichcanredtinskinimitaion Themenufedurer of Y-Rdyme recommandstheused atha nitrileor butyl
nubber doves Bither govemdaid would beaitable pratedtion ageingt isopropyl doohd and Neutro-Sit as
wdl. Indedingagitadegoveméaaid, congdaraion haud begvento providing pratedionfrom
demicdsusad inthe paeroom aswl asdloning theemployeeto pafom routinetesks such asloedingand
unlceding negtivesand plates: Fallureto do sowill result in employess nat weating the presariboed hend
protedtion

SHdy gassssor goggesshould bewom by mechine gperatarswhen hending isopropyl dodhdl, asthe
meadicd recardsindicated thet galashing with isopropyl doohd hesresuted ineyeinitation for severd
indvidLels

Isopropyl dooha hould nat be usad for deaning skin surfacesbecauseit can causekindrying and
imtation, and can dter kin pameghility, meking theskin more susoeptibleto initetion and pengration by
ather sbdances. Skinwhich hesbesn contamineted with Y -Ralymer should be deaned immediatdy with
gpadwae. Inaddtion, contamineted equipmant surfaces hould be promptly desned to prevant kin
contadt with Y-Ralyme.

Theisoprapyl doohd and Neutro-Sat containars should belabdlled with theidentity of the hezardous
ubtances contained within them, and with gopropriate hezard waming lebds: TheY -Rdyme sorege
tankslocated by eech mechine dso should belabelled accordingy.

TheLetaflex mechinesshoud beingoected pariodicaly to ensre adeguete pratedion againg UV
rediion. Theingoedion shoud indudemessuramant of UV radidionintheadinic region, around l
Letaflex unts with paticular atertion baing gven to thearessimmediatdy Surounding the UV sources
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Tadel

Enviromentd BEvdugtion Qritaria
BotonHeadd
Bogton, Massachusatts
HETA 87-369
Bvdution Qitaia(ppm)?
Subdance NIOSH OHA ACGIH Rimary Hedlth Effedts
Y-Raymer NE NE NE Themeheaylademonome ad paythid
componatsareconsdared sandtizars
Sinimtation and sanstization mey resit

from repested contadt, with symptoms of
aythremaandedama Shotnesof bregh,
neuses, heedechesand fainiing may resLit
from overexpoaLre®

Isopropyl Aloohdl 400 400 400 May caueimitaion of theeyes noseand
(Isopropendl, IPA) throet. Sain contact canreslitindry,
aakingskin

Fomddehyde LA 1 1 May causeeye, noss, and throet imitetion
Imtative symptoms haeve been documented as
low as0.1 porm; however, symptomsaremoare
Commonly reparted at levdsof 05 ppmand
higher. Skinoontadt cancausedlagic
contact dametitis NIOSH recommeandsthet
expodrebekai tothelowes feesble
levd, ssfomddehydeisconsdared a
potentiel caranogen

Diisocyandtes * * * May causeskin, eye and resairatory tract
imtation Diisocyanate sanditization may
ooour inomeindividuelswith repested
expoares Sandtizaion mey mernifed as
sindsordasand asan athmalikeregponse
todisocyardesa vay low concantrations

2 Bvdudtion aitaiaare exressad sstimeweaghted avarage conoatrationsin partspar million (ppm).
NE=nat etadlidhed LA =lonvedt feesblelevd. * =evdudion aitaiaaredgpadat onthe
oadfic disocyandte dance

b | nfarmation dateined from themenufedurer'smeterid sfety datashests of Septiemboer 19, 1985 and
March 13, 1987.



Table2
Isoprapyl Alcoha BExpoareDaa
BodonHedd
Boston, Massachusdts
HETA 87-369
November 16-17, 1987

Sde Snding Snding Spe |sopropyl Alocohdl
Job Qlassification Type? Method? Time Vdume Conoantration
(minues) (iters) (Ppm)*®
Fae#1 Oparaor Bz cr 3R 64.3 67y
Rae#2 Operator BZ cr 30 57.3 18
Pae#3 Opaaor Bz cr 32 685 48
Qimpe BZ cr 34 409 15
NIOSH Recommended ExposureLimit (REL) 400
800 (15minadling)
OSHA RamisshieExpoareLimit (PEL) 400
ACGIH Threddd Limit Vdue(TLV*) 400
500(STEL)

4 BZ =lreghing zorear sare

b CT = charood tube

¢ concariraionin pattspar million (pom), asatimeweaghted avarege over thesampling
paiod limit of deietion =001 mg par sample limit of quentitaion =003 mg pe
sarpde

¢ Thequantity of isoprapyl doohal found on thelbedkup sedtion of thissamplewas
moarethen 25% of thefront ssdion, therdfare, the possihility of breekthrough and
smpelosedds



Tade3

Fomddehyde Exposre Data
BogonHedd

Bogon, Massschusdts
HETA 87-369
November 16-17, 1987

Sape Sading Sarding Sarge

Sample Desiption Typet Method? Time Vdure
(minuey (ite (pm)°
Pae#1 Operator Bz ST 3R 255
Hate#2 Opaaor Bz ST 328 259
Pate#3 Operator Bz ST 32 273
Cimper BZ ST 325 256
Fate#1 Pog Expoaure P IMP 300 300
Midded Room GA IMP 300 300
NIOSH Recommended ExposreLimit (REL)
OSHA Pamissble ExpoaureLimit (PEL)
ACGIH Thredhdd Limit Vaue(TLV*)

4 BZ = bresthing zonear sarpe P=processsarple GA =gaenard aeadr sarpe

b ST = glid sorbert tube (ORBO-22); IMP = impinger slution (1% sodium bisufite).

¢ concartraionin partspar million (ppm), ssatimeweghted average over the
sampling paiod; ND =nonedaisded, limit of detedionis2 miaogramsper sarple
for thesorbant tube limit of deedionisO.3 miaograms par samplefor impinge
method and limit of quientitetion iS04 miaograrspa sarpe

Fomddehyde
Conoatration

ND
ND
ND
ND
<001
<001

Lowet FeedbleLevd
10

20(STEL)

10

20(STEL)





