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Imtzodection

I am Richard W. Niemeier, Director of the Division of Standards
Ceveloment arnd Techrioloegy Transfer (OSUIT) of the National Institute
for Ccoxpaticnal Safety ard Health (NICSH). With me today are senior
staff from NICSH. NICSH is pleased to have this crportumity to testify
in swrort of the Ccaxational Safety ard Eealth Administration (CSHR)
procpesaed rule on Ceapaticnal Exgosurs to 4 4'—1@thylemailanllnme
(MD2). NICSH endorssd ard partlc:i.patai as a technical advisor, in the
MDA Mediated Rulemaking, Advisory Camittee {52 FR 26776] which was the
basis for the proposed rule.

NICSH has previcusly sutmittad written camernts to this docket ard
contirmies to erdorse the positions stated in these caments [NICSH
1589]. Qur testimony today is interded to offer additional data in
surport of cur written camrents, ard to make cursslves available for
questicns fram interested parties.

In July of 1986, NICSHE published a Qurrermt Intelligence Bulletin an
4,4’ -Methyleredianiline (MDR) [NICSH 19862] in which it was corcluded
that MDA shauld be regarded as a potential ccapaticrnal carciricgen. 2
NICSH Eealth Hazard Evaluaticn [NICSH 1982] implicatsd MI2 as a
suspected bladder carcincgen. In this prororticnal cancer mortality
ratio analysis, cnly the excess of bladler cancer rerained
significantly elevatad. The Maticnal Toxicolegy Program (NTP) bicassay
[NTP 1983] ccnfirms MR as an animal carcinccgen; therefore, it meets
the CSHA definiticn of a potertial occopeticnel carcincgen. MDA is
also regerded as a hepatotowin, exhibiting acite ard chronic effects in
both animals arnd hurans, E@c&retcbﬁcanbeﬂm@demal
gbsorption ard/or inhalaticn. cg that becauss of the low
varor pressurs of Ma (mtneorder of 10 ‘me HFg), the prmaryrca.rt.
of excsurs wauld ke derwal abscrpticon [MeGill et al. 1974; wWilliams et
al. 1974; Dum et al. 1980].

We wauld liks to specifically address the issves of biolcgical
monitoring, egcsurs limits, mediczl swoveillance, respiratory
protection, chemical protective clothing, ard the sampling ard
analytical methed., We will also presemt scre specific camrents on the

issues raised by OSHA in the Federal Register rnotice for thess hearirgs
[55 FR 2101].

NICSH suzrorts OS2 in developing a propessd rule for MR that
establls_hsapemﬁszbleegcosmlevel (FEL) for air of 10 parts per
billicen (prb) ard a short-term excosxes limit (STEL) of 100 b.
I-bmer, beczusemw-lhasstatedﬂzatm:sapctsztlalccamatmnal
carcircgen, NIGSH cortimes to recamend that cocorstional esgosures be



reduced below the PEL to the lowest feasible level [NICSH 1986a]. The
Envirommental Protection Agency (EPA) also concluded that MDA presented
an unreasonable risk of cancer to exposed humans {Federal Register
1985].

Because MDA is a high molecular weight cmpa.mg with a melting point of
92°C and a vapor pressure of approximately 10/ mm Hg at 25°C, any
airborne exposure at roam temperature will most likely be airborme
particulate. NICSH requests that OSHA ccns1d§r describing the PEL in
both ppb and milligrams per cubic meter (mg/m”). It should be noted
that heating MDA may produce significant airborne concentration that
may be inhaled or deposited upon surfaces.

Biological Monitoring

NICSH recammernds biological monitoring to assess the degree of
protection offered by the use of recammended protective equipment, and
to assess the effectiveness of other controls such as work practices.
In the proposed rule, whenever OSHA states there is a "likelihood of
dermal exposure," NIOSH recammernds that bioclogical monitoring of MDA in
the urine of workers be utilized to assess the degree of exposure. It
may be noted that biological monitoring assesses exposure by all routes
(i.e., dermal, inhalation, ingestion). The primary route of exposure
is dermal in most cases due to the low vapor pressure of MDA ard the
ease by which MDA is absorbed through the skin. A study of 111 workers
at five factories [Cocker et al. 1986], assessed the presence of MDA in
the urine of workers exposed to MDA. Workers were involved in the

(1) preparation of epoxy hardeners; (2) impregnation of carbon fiber
mats (camposite materials); amd (3) use of silk screening of seals and
gaskets. In this study, all of the factories used MDA in a solution
with other chemical camponents so that exposure by inhalation of dust
and vapor was minimal. Therefore, the source of the MDA in urine was
primarily attributed to dermal contact (even though protective
equipment was used by workers).

AJrsanpllrgandwsualdxeclsofskmcmtactlmerentlyamvezy
limited in addressing exposure by skin absorption. Urine monitoring
forthepmsenceofﬂmannﬂuectmethodofdetectmgdermal
absorption, as well as exposure occurring from all other routes. Urine
monitoring is no more expensive than air sampling, and as a camplement
to air and surface wipe sampling, can offer significant additicnal
information—namely, the extent of personal uptake of MDA fram the
external enviromment. Presently,alackofmformatlmmmerateof

relationship. A lack of dose-response epidemiological information
concerning the role of MDA as a human carcinogen, further precludes the
possibility of establishing a index value for biological excretion.
Nevertheless, urine monitoring can be used for checking work practices
and assessing performance of personal protective equipment afforded the



workers [Beeniger et al. (wxmublished)]. MDA in urine samples,
collected after potential dermal exrcsire, can be analyzed for MDA or
N-acetyl MDA by several variations of rethods which irwvolve either gas
Chrematogrerhy (GC), or high-performance liquid chramatograrhy (HPLC)
[Cockar et al. 1986; Vaudaine et al. 1982; Brown 19907.

Each of the referenced methcds above have besn rerorted to perform
similarly. The limits of detection vary screwhat, ranging fram 1 to 20
parts per billicn.

Skin cortact with MDR is asscciated with contact dermatitis [Emmett
1976]. Skin comtact with MDA also has been asscciated with yellow
staining of the skin [Cchen 1985]. Eowever, the author of this shudy
has sutsequently questicned whether MM was the cause of yellow
stainirg [Cchen 1988]. Ncretheless, NICSH sucgests that pericdic
screening for skin charges is useful ard appropriate, particularly whan
it is dere in comjunction with biological menitorirg. Such screenirg
for skin charges may ke dere by (1) taking a medical history (perhars
by questicrmaire), ard (2) e=minaticn of the skin. Such scresning is
rot invasive ard thers ars no arparent risks to workers.

NICSH ssxrorts CGSHA in requiring medical surveillarce of workers
expesad to MDA, GSFA ard the camittse have identified bladder carcer,

liver toticity, ard contact dermatitis as potential health effects of
soch excesure.

NICSH is aurremtly cocrerating with CSHA to Gsvelcp stardardized
recamrerdaticans for medical screening. ¥hile such recamrendations are
directed primarily at sukstances for which CSHA has rot established
specific screening requirarents, the same corsiderstions for sslecting
scresnirg tests for specific health effects arply. The final deament
is not available for rafersrce here, bt a draft of this deament will
be peer reviesed in Cincimmati, Chio, an April 11 and 12, 1990.

As previcusly stated, biolcgical monitoring shadld also be an important
part of the sveillance program. Althoxh at the present time NICSH
is not awars of data correlating urine levels with risk for liver
dissss=s or cancer, biolcgical menitoring is an important teol in
determining exxcsure to M2 and doamenting the effectiveness of
charces in ergineering controls, work prectices, or perscnal protective
equiprent.



NIOSH supports OSHA in requiring medical screening for liver toxicity.
NICSH suggests that screening is indicated in the following situations:

1) if there is evidence of sufficient exposure to MDA based on
knowledge of dermal exposure and/or biological monitoring
results;

2) if a sentinel health event occurs (e.g., toxic hepatitis is
doaumented in an exposed worker);

3) if airborne concentrations exceed an ambient action level.

Regqarding the latter situation, OSHA has, based upon carcinogenicity,
appropriately selected a low ambient concentration (5 ppb) for the MDA
action level. Although NIOSH is not aware of data indicating that
workers exposed at this airborne concentration would have abnormalities
in liver function tests, NIOSH supports OSHA in the action
level/trigger concept.

Bladder Cancer

Generally, for an occupational disease to be a good candidate for
medical screening, a test of known and acceptably high sensitivity and
specificity must be available to detect the disease of interest in its
preclinical phase. The predictive value of a positive test should be
sufficiently high to make screening beneficial to the individual:;
intervention in the disease process should be more effective in the
preclinical phase than after symptams develop [Hulka 1986]. For
occupational cancers, NIOSH recammerds screening when there is evidence
that such screening meets these criteria; direct evidence of such
benefit is most clearly established by camparing the mortality and
morbidity of a group screened with a group which is not screened.

Since, however, such direct evidence is not usually available to
evaluate the utility of screening tests, NIOSH also recammends that
cancer screening be offered to workers (with appropriate counseling)
when screening tests are widely available which are safe, adequately
effective, and either:

— limited evidence suggests that screening may be
beneficial, at least in high~-risk groups, or

— state-of-the~art treatment may improve survival (many
individuals underestimate the effectiveness of cancer
treatment and do not know how to secure state-of-the-art
treatment once they are diagnosed) [NCI 1986].



With regerd to bladder carcer:

1) effective screening tests ars available (urine cytolcgy
ard micrchersturia) [Mariani et al. 1989; Koss et al.
1985; Parry ard Hemstrset 1988; West et al. 1987]

2) sare researchers cansider these screenirg tests to be
predictive of future develament of bladder cancer
(Ellwein ard Farrcw 1987; Cartwright 1988]

3) ard stzte~of-the—-art treatwent mey improve survival.

Therefors, NICSH recamends that workers expeessd to MDA at the propesed
action level (5 prb) be offered medical screenirg with appropriate
camseling. Such carmssling should include:

1) a discussicn of the evidence siggesting that saxch
screening may be of benefit; in the case of bladder
cancer, the worker shaald be told that while same
ressarchers feel that such scrsenirng is beneficial to the
irdivicual, others do not agres;

2) the action to ke taken if the screening test is positive
shauld ke clearly explained to the worker (e.g., referral
for further workup, which may include cystoscooy).

Respiretory Protechion

The respiratory recamerdatians ars based won MDA beirg considered a
potential ccapaticnzsl carvincgen. NICSH recamrerds the follavirng
respiratory protecticn for MDA:

1) Self-contained breathing arparatus (SCB2) with a
full-facepiece ard cperated in the pressmuwe—demard or other
pesitive~pressure moces

2) Suplied-air respirator equirped with a full-facepiece and
crerated in a pressure-dererd or other pesitive-pressurs
mcce in corbinaticn with an awdiliary pesitive-pressure
SCBa [NICSH 1987a).

The proresad rule alicws the use of hJ.gh—efflchery particuiate
respivators when M2 is in s0lid form, or crganic vapor/high-efficiency
respirator cartridoe when it is liquid. MR has pcor warning
preperties (FEL = 0.01 prm, 1rr1tat1cnlevel—05-10m) {ACGm
1886]. The NICSH/=HA arrroval for cartridoes is limited to orgenic
varors with adequates warning prorerties. Tus, anly
atresrhere-—sixplying respirators shauld ke allowed for protection
ecainst MDA, CSHA shauld require mandatory use of full-facepiecs



respirators to reduce skin exposures for all spraying operations
involving exposure to MDA [Chalk 1989]. Requiring a full-facepiece
respirator at all concentrations would provide additional skin
protection for the facial area.

NICSH agrees with OSHA that the use of chemical protective clothing is
important to reduce exposure resulting fram skin contact. The Advisory
Camittee recammends that polyvinyl chloride (PVC), natural latex and
polyethylene are currently the best candidates for protection against
methanolic solutions containing MDA. Based on permeation data, NICSH
agrees with OSHA that PVC will provide adequate dermal protection
(Forsberg and Keith 1988]. NIOSH recammends that the employer be
responsible for providing, maintaining, and assuring the proper use of
chemical protective clothing in accordance with the marufacturer of the
clothing.

NIOSH has the following concerns in regard to chemical protective
clothing:

1. Iaundering:

The proposed rule endorses the laundering amd reuse of protective
clothing. The few studies that are available on this subject have
shown that regular laundering does not adequately decontaminate
clothing, and that for volatile chemicals, thermal decontamination
is more effective [Vahdat ard Delaney 1989; Perkins et al. 1987;
Forsberg and Olsson 1988]. A non-volatile chemical such as MDA,
that is transported into and through the clothing by a smaller
molecule and more penetrating chemical such as methanol, poses a
difficult decontamination problem, which, to NIOSH’s knowledge, has
not been studied. The proposed rule gives the impression that
laurdering is an effective means to decontaminate the clothing. In
light of the uncertainty concerning the effectiveness of laundering
decantaminated clothing, and considering the dermal problems
associated with MDA, the employer should select a decontamination
process that is proven to be effective. However, NIOSH is unaware
of any proven method or canxrent research on methods for effectively
decontaminating clothing contaminated with MDA. It may be
necessary to dispose of contaminated clothing until a proven method
is available.

Because MDA is readily absorbed through the skin, protective
clothing must provide sufficient resistance to chemical flow (low
permeation rate) in order to protect the worker fram dermal



exposure until the clothing is removed. In the presmble (pege
20695), it is stated that liquid MDA (presumebly in a methanolic
mixture) spilled an aprons, coveralls, or footgear can be
effectively wired off within mimrtes. This staterent may be
misleadirg in that if the protective clothing has very little
chemical resistance (e.g., most coveralls ard beots), the clothing
will act as a sporge, trarpping MDA within the material ard act as a
reservoir for subsequent dermal excsure. Wiping will not be
effective to rarove the spilled MDA from the surface of
non~chemically resistant protective clothing.

3. Sics ard Iatels

It is recamerded that due to MDR’s carcincgenic ard dermal
prceerties, signs ard/or lakels shauld be required conmtaining the
information that MDA is a potertial ccaxaticnal carcinegen, it is
absorred by the skin, ard specific protective clothing is

-

Visual Eaminstion

b=

NIGSH sizrorts CSHA in the request for pericdic visual examination
of protective clothing., Bowever, it shculd ke noted that visual
exzminaticns are not effective in determining small holes ard
tears. The vistal ex=minaticn precess is not acceptable to ensure
irtegrity of new or decortaminated protsctive clothing., 2s
previcusly statsd, biological menitoring is recamrended as a tool
to rmcnitor the effectiveness of the protective clothing program.

NICSH provided in its previcusly suatmittsed camrents a draft method for
smlmazﬁanalyzmgmmalr This method is presently urder
review, ard when campletsd, the final method will be available in the

NICSHE Marual of Analytice] Methods., This methcd shauld be considersd
the draft of recozd.

SEECFIC COamys GY IT=5E

Is=e 3
OSHA proreses to inclide a de pinimus exclusion for mixhures of MDa
less than 0.1% MIR.

Eescores
Under the de minimis exclusicns, NICSH knows of ro basis for excluding
include occ.xpatlcnalezwz.rczmatsv&uda irwolve the use of products



having less than 0.1 percent MDA from coverage under this proposed rule
[(NICSH 198€b]. If OSHA has data that demonstrate such a product does
not result in an occupational exposure to MDA, then these data should
be explicitly presented. Otherwise, such occupational enviroments
should be covered by the provisions of the final rule.

Certain mixtures may increase the initiator-pramoter potential of MDA.
It should be noted that Hiasa reported in 1984 [Hiasa 1984] that MDA
acted as a carcinogenic pramcter when in a mixture with

2,2’ dihydroxy-N-nitroso-propylamine as an initiator [NIOSH 1986a].

Issue 2

OSHA seeks testimony on the appropriateness of establishing dermal
disposition limits and using these established limits to define the
phrase "likelihood of dermal exposure." Also OSHA invites testimeny on
the necessity of requiring same effectiveness testing (e.g., biological
monitoring). In addition, testimony on the feasibility of dermal
monitoring techniques, biological monitoring, and visual monitoring
techniques for occupational exposure to MDA.

Respanse

For initial screening, wipe samples on surfaces may be a useful tool
for defining "“potential" for skin cantamination and subsequent
absorptian, and a check on housekeeping and cleam—up of spills. After
detection of MDA by wipe samples, biological monitoring would be the
recamended approach to differentiate "potential" exposure fram that
caused by the breach of engineering comtrols, work practices or
protective devices. NIOSH has developed a method for wipe sampling
[Neumeister and Geraci 1987] which has a limit of detection (LOD) of
0.07 micrograms per gauze pad ard a limit of quantification (10Q) of
0.23 micrograms/gauze.

Issue 3
Method for establishing "requlated areas."

Respanse

NICSH recammerds that "regulated areas" could be defined as: areas
where the potential for airborne exposure or surface/dermal exposure to
MDA exists. "Potential for airborne exposure" may be defined as areas
where analyzed airborme samples show detectable levels of MDA.
"Potential for surface/dermal exposure," may be defined as areas where
wipe samples detect MDA.

Issue 4
Quantifiable method for determining "“free of MDA" for lunch areas.

Respance

For lunch areas, NIOSH suggests that "free of MDA" means that wipe
samples and air samples should not reveal detectable levels of MDA
[Neumeister and Geraci 1987].

-f-



Is=e 5
Allowing exployers to use material safety data sheets (MSIS) for

mixtures cortaining MDA rather than furnishing the employes with an
MSDS for M2 only.

ITssce €
Requirement for medical examinaticn at specific time intsrvals.

kesterss

CSHA ard the camittee have preperly idemtified bladder cancer, liver
toxicity, ard comtact dexmatitis as potential health effects of
exposure to MDA, NICSH recamrerds the follawing pericdicity of
screening (for comotact dermatitis, liver toxicity, and bladder cancer)
for workers who have sufficient potential for exgosures to MDA:

1) Baseline medical screening is recamrended when employment
kegins or when the worksr begins potential egposure to MDA
(whether as a result of a jcb charge, work practice change,
Or work precess charge).

2) Rezeat medical screening is recomrended pericdically (at
yearly intervals) as lang as there is sufficient potential
for exosure. In acddition, screening for contact
Cermatitis ard liver toxicity is irdicated following
substantial, ncn-routine esccsures (e.g., large spills).

3) Rereat medical screening is alsc recoamrended when potential
egcswre erds (whether as a result of jcb charge, work
practice charge, or worX processs charce) or when employment
erds

Is=e 7
Clarificaticn of paregragh concerning miltiple ghysician review.

Eestores

The secticn in questien, (m) (6) (1), is ambigucus with regard to the
Gesigraticn of "ne.” The "ne" in this sscticn could refer to the
"erployee,"® "eployer," or “"ex=mining physician.® The "he" shauld be
clarified, Also, the term "mrhuelly accsphable” shauld be clarified as
to whether it is referring to employee, eployer, ard/or perhers, first
physician.

Is==e 8

Restricting arplicaticn of miltiple phivsician review mechanics to
include anly thoess exployers who have been adversely affected as a
result of ccopeatianal exxcsures to MDA,

-



Respanse

OSHA has asked if temporary removal and miltiple physician review was
appropriate for employees whose liver function abnormalities are not a
result of MDA exposure, but which may be exacerbated by such exposure.
Liver functions may be abnormal secondary to many different exposures
(e.g., work-related toxins, alcohol, drugs, or viral infections)
[Wright et al. 1988]). Since the liver injury resulting from such
exposures is additive, the level of exposure to MDA is an important
consideration in determining whether workers with liver abnormalities
(resulting from nonoccupational etiologies) can contimue to work in a
job with MDA exposure. NIOSH agrees that the option of temporary
medical removal and multiple physician review should be available to
deal with these issues.

Issue 9
Medical removal benefits with regard to workers’ campensation.

Respanse .
NICSH has no camment on this issue.

Issue 10
Should cured camposites such as PMR-15 be exempt fraom requirements of
the regulation?

Respanse

In order to be exempt fram the requlation, the mamufacturer should be
responsible for demonstrating by established monitoring techniques that
the material is free of available MDA in all stages of its use at the
workplace.

Issue 11
Change in terminology for emergency plan from "possibility" to
"probability."

Respanse
NICSH has no camnent on this issue.

Issue 12
Requirement for conducting visual monitoring of the skin for MDA
exposure.

Respanse

Visual cbservation of changes in skin [e.g., dermatitis and yellow
staining] and biological monitoring should be included in the medical
screening section. NIOSH supports visual abservation and the
implementation of a biological monitoring program. NIOSH recognizes



that workers will be primarily aware of changes in skin condition.
Therefore, the worker shculd be instructsd ard trained to routinely
monitor for yellow staining ard dermatitis as part of the safety and
health prcgram proposed and enforced by the emloyer.

Is=e 13
Employes rotation to achieve carpliance with MDA PEL.

Restorse

Worker rotation should not be allowed to replace ergineering controls
ard/or safe work procedures to achieve carpliance [NICGSH 1987b]. NICSH
further suggests that if OSHA allow worker rotation to achieve
capliance OSHA shauld still require medical screening. NIOSH agrees
the CSHA provision is appropriate for the rawovel of workers showing
abnormalities in liver furction test is.

Is=e 314
Voluntary use of respirators.

Resccres

NICSH recarmerds that CSHA shauld allow the voluntary use of
respirators by workers when exgposures are less that the PEL. However,
CSHA shculd reinforce that the voluntary use of respirators shauld not
be in lien of the use of ergineering cartrols ard work practices as the
primary means of cormtrolling exxcsures to MDA, Whenever respirators
are worn, including the voluntary uss of such respirators, OSHA shauld
require the implerentation of a caplete respirator protection program
as catlined in the proocsed rule under paregrarhs (i) (1) through (i) (5)
and wder 29 CFR 1910.134 [NIGSH 1987a].

Te=e 15
Shauld change roam recquirersnts be written usirg specification or
performance larguecs?

Besrcrse

Is=e 16
Reroval of MDR dexcsitsd in the skin from “arbient" sources.

EFescoree

MDA dercsited in skin from any sowce—airbormne, containers, spill,
surface, etc.-—shculd be rewcved as scen as peesible. COSHA makss the
statsrent that workers harndling licuid mixtbiwes of MDA for wham
ezcswe wuld result from material being spilled an the skin nesd not
shower at the end of the shift, while workers exxrcssd to dust, fumes,
ard mists cortaining MR shauld shower at the end of the shift. NICSH
recarerds that all workers who are subjected to "potential dermal
excaxe" areas be required to shower at the end of the shift.

-11-



Issue 17
The need for a "plain language" appendix to facilitate explanation of
the standard to workers and non-technical managers.

Respanse

NIOSH supports the inclusion of an apperdix to explain the provisions
of the rule in plain language. With the large diversity of individuals
and the process involving MDA, it is unrealistic to apply a "generic"
safety policy to all situations. However, certain elements must be
achieved such as regular safety inspections, disposal procedures,
formal and regular safety programs that ensure training, and regular
monitoring.
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