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THTRODUCTION

The Naticnal Institute for Occupational Safety and Health {NIDSH) 1s the
primary Federal organization engaged in eccupatlonal safety and health
research Located in the Department of Health and Buman Services (DHHS),
NIOSH was established by the Cccupational Safety and Health Act of 1970  Thas
legislation mandated NIOSH to conduct a number of research and education
programs These programs are separate from the standard setting and
enforcement functions carried ont hy the Geeupational Safety and Heslth
Adwanistration {0OSHA), which 1s located in the Department of Labor (DOL) An
important area of NIOSH research deals with methods for controlling
coccupational exposure to petential chemical, biologieal, and physical hazards
The Engineetring Control Technoleogy Branch (ECTB) of the Division of Physical
Sclences and Engineering (DPSE) has been given the lead within NIQSH to study
the engineering aspects of health hazard prevention and control

This study was conducted under the Sentinel Event Notification System for
Oceupattonal Risks (SENSOR) program  In 1987, NIOSH initzated the SENSOR
program, a cooperative effort between federal and state govermments designed
to develop local capabilities to recognize, report, and prevent designated
occupational diserders  The Colorado Department of Health is participating in
the S5ENSOR program for cccupational asthma In 1990}, three cases of asthms in
cosmetologists working with fingernails prompted Colorado to request the
assistance of NIDSH researchers in the evaluation and ceontrol of nail salon
techniclan exposure  Artifiecial nail application appears to be a common
factor in these three occupational asthma cases The primary objective of
this study was to reduce the risk of hazardous exposure to mail salen
techniclans  After examining various conttals, it was decided a downdraft
manicure table was the best control option  The objective ak that peint was
to examine ethyl and methyl methacrylate exposures during application of
artificial fingernails when using an unventilated manicure table compared to a
modifled ventilated manicure table By use of the modified manicure table,
NIOSH researchers hope te reduce the risk of hazardous expeosures to nail
technicians

The technique Ifor application of artificial fingernalls started perhaps as
early as the late 1930=, but became popular in the early 1970s when
manicurists began applying methyl methacrylate denral acrylic to fingernails
to strengthen matural nailas or create artificial nails ' Since then,
artificial nail application has grown tremendously 1In 1993, there were
33,000 salonsz exclusively for mnalls, up 14 percent from 1992 This number
does not count the many other salons which perform artificisl nail services in
addition to offering other services (hair, massages, etc ) In 1993, there
were 190,000 nairl technicians, up 9 percent from 1992 The projected dollars
spent for art:ificial nails and extensions are projected to reach almost three
billicn dollars, more than double the total dollars spent for these services
in 1989 ?

PRESENT CONTROLS

Present contrels vary from shop to shoep There are many methods used by
salons to control emissions{dust from artificial fingernails The following
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are some of the methods used zlome or in conjunction with another method

(1) general building ventilation systems, {(2) general room fans exhausting aair
outside or into a general ventilation system, {3} general room air-purifying
systems, {4} local exhaust fans, (%) local air-purifying systems,

(5) placement of towels on the manicure tables to ccllect dust {which do not
capture vapars ar respirable dusts), or (6) use of no controls

Many control systems currently being used do not follow basic industrial
ventilation principles  For general ventilaticn systems, the worker must be
far enough away from the contaminant source s that an exposure will not be
eXCces51ve For local ventllation aystemsz, the location of the air inlet
should be near the scurce of contaminant generation The location af the
worker should not be between the contaminant and the contaminated air inlet,
because the worker would breathe contaminated air

NIOSH researchers cobserved several recirculating downdraft tables with
charcoal filters during the walk-through evaluations A number of problems
with these manicure tables were noted  Leaks were detected around the
charcoal filter, thereby allowing contaminated air to escape hefore reaching
the filter There was no indicator on the charcoal filter to notify the
gperator when the filter needed replacing, nor was there a backup filter
There was uneven alr flow across the face of the downdraft ventilation, and
the volume of air was not adequate te overcome room air currents

1t was also observed during walk-through evaluations that in some of the
salons, the salon air purifiers were located in ocut-of-the-way places, usually
nat near the generation source  Even 1f the purifiers were cowpletely
effective in removing the contaminants, the workers would he exposed to high
loecal concentraticons of contaminants This exposure would cccur befere the
contaminants could diffuse into the room and subsequently be removed by the
purifier The air purifier may have an effect on the removal of the low level
background centamination in the room, but the purifier will have little or no
effect on reducing worker exposure near the generation socurce For these
reasong, general room air purifiers were not evaluated  The study focused on
the evaluatieon of local exhaust controls that properly use industrial
ventilation principles

FACILITY DESCRIPTICN

Moore’'s University of Hair Deslgn is a school with approximately 50 students
The students can choose their course of study ranging frem manicures,
pedicures, hair services, artaficaal nails, facials, or a combination of the
above  After the students have passed a certain point in the curriculum, they
are allowed to practice on customers who come to the scheel whe recelwve the
services at a reduced fee Afrer graduation, the students are required to
take a test to obtaln a state license to petrferm the services for which they
are trained

The area where artificial nails were applied was 22 by 13 feet with a celling
9 feet high The nail applacation area also served as an area for hair drying
stations, and was connected to the hair stylaing area A diagram of the
facility is showm in Figure 1 During normal coperation, the scudents used
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commerelally available unventilated tables for manicures and artificial nail
application Clath towels were placed on the table to capture dusts and
liquids There was general room ventilation in the form of a fan mounted in
the wall, exhausting outside  There was no additlonal ventilation during
artificial mail application

PROCESS DESCRIPTION

Thete are two general types of artificial nails applied Both techniques
invelve remeving old color coats, and £iling down the natural nail surface to
ereate a rougher surface for better adhesion The natural nail surface is
then sanitized, a dehydrating liquid and a primer ave applied te the nail to
promote adhesion  After the preparation of the natural fingernail, there are
two major types of artificial nail applications

® Sculptured nails often are preferred i1f a ¢lient’s natural nails are
very short These are formed over the natural nzail, and the
artificial portion is created over a removable form From two large
bottles of the liquid monemer and powdered polymer, a small amount of
each ig¢ placed into two individual glass containers, so0 as not to
contaminare the larger bottlea  Also, the smaller amounts of the
substances are easier to work with  These amall containers usually
contain approxaimately 30 mL, and can be open to the air Another
type of container commonly used for the monomer has a small opening
for an application brush te enter when pressure is applied by the
techniclan  The nail 1s formed entirely by this small brush
applicator, which is dipped into a liquid moncmer, then dipped into
the powdered polymer  The polymer contains a peroxaide accelerator
The nail techmician then forms the nail into the general shape before
curing (hardening) fully takes place

# The preformed tips are preferred if the client has a sufficient nail
length with which to attach the taips  This technique iInvelves the
use of already formed artificial nail tips that are attached over the
natural nail with an ethyl cyanoacrylate glue, and then shaped
These tips are made of aerylics, gel, fiberglass, or porcelain The
tip is then covered with a liquid monomer and powdered polymer, using
the same procedure used to form sculptured nails

After the artificial nails are formed, filing 15 performed to refine the nail
shape Filing 1is performed by using a mail file manually, or a drill with a
special tip Cuticle o:l 1s applied over the nail surface and cuticle, and
the nail 13 buffed A base coat of primer is applied, followed by a calor
coat topped with a clear protective coat  Application time is generally 1 to
2 hours  Expesures result from the off-gassing of organic solvents,
methactylate monometrs, and dust generated when filing the artificial or
patural nails

The products used at Moore’s University of Hair Design were NSI nail products
(Nail Systems International, West Conshohoken, Pennsylvania) Both the NSI
liquid and powder are composed primarily of ethyl methacrylate  Thetre were
trace levels of methyl methacrylate detected in both the NSI liguid and
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powder  The NSI primer was mainly compesed of methacrylic acid, and contained
trace amounts of methyl methacrylate, and the dehydrating liquid (NST
NailPure) was mainly composed of methyl ethyl ketone

POTENTIAL HAZARDS

There are many products used during the application of artificial nails,
including the geler coat remover, the liguld and powder of the artificial
nails, the adhesives, primers, and color coats Many of these products
contain chemicals causing negative health effects !

HEALTH EFFECTS - METHYL. METHACRYLATE

Some artificial nafl products contain the liquid meonomer and powdered polymer
of methyl methacrylate  The monomer 1s an irritant of the eyes and mucous
rmembranes, and has been found to cause dermatitis * High concentrations may
cause central nervous system depression and unconsclousness > The polymer
appears to be inert ° Although methyl methacrylate was banned by the U §
Food and Drug Administratlion (FDA) an 19747 for use in all nail products,
there are still some nail products that contain this chemical Methyl
methacrylate was banned for use in nail products because it caused
dererieration of nail plates, nail dislocation, andfor allergic dermatitis in
both customers and nail technicians ° However, in 1982, a study reported that
methyl methacrylate was found in 8 of 29 bulk samples of nail products ?
Researchers from NIOSH obtained 25 random bulk samples of the powder and
liquid compecments used for the creation of artificial fingernails, 15
contained at least trace amounts of methyl methacrylate  Many manufacturers
of other artificial nail products have substituted ethyl methacrylate as the
main component  Both methyl and ethyl methacrylate are flammable, methyl
methacrylate 1s clasgified as a class 1B flammable liquid °

HEALTH EFFECTS -~ OTHER SOLVENTS

Ethyl methacrylate is the main ingredient for many artificial nail products
There is evidence that ethyl methacrylate is toxicologlcally similar to the
liquid wmonomer and powdered peolymer of methyl methacrylate * Industrial
hygirene recommendations for ethyl methacrylate are the same as recommended for
methyl methacrylate

Ethyl cyanoacrylate 1s used in the adhesives that are often used during
artificial nail application Ethyl cyanoacrylate causes symptoms of
irritation to the eye and mucous membrane, upon exposure to tissme, the glues
are toxic due to heat generation and degradation to formaldehyde and
cyancacetate " Ethyl cyanoacrylate exposure also can cause dermatitis and
asthma 11,12,113

EVALUATION CRITERIA

As a gulde to the evaluation of the hazards resulting in workplace exposures,
NIOSH field staff employ evaluation criteria for assessment of many chemical
and physical agents  These criterla are intended to suggest levels of
exposure to which most workers may be exposed up to 10 hours per day, 40 hours
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per week for a working lifetime without experiencing adverse health effects

It is, however, imporrant to note that not all workers will be protected from
adverse health effects 1f their exposures are maintained belew these levels

4 small percentage may experience adverse health effects because of individual
susceptibility, preexisting medical conditions, andfor hypersensitivity
{allergy) In addition, some hazardous substances may act in combination with
other workplace exposures, the general envitromment, or with medication or
personal habits of the workers to produce adverse health effects, even if the
pccupational exposures are controlled at the lave! set by the evaluation
eriterion 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 these multiple routes of entry potentially increase
the overall dose  Previous studies have shown that technicians® exposures
during artificial nail application are below recommended levels for several
potentially hazardeus substances "' It 1s possible that reported

asthma cases may be a result of exposures in which the concentrations are
below the recommended exposute levels

There are currently no Threshold Limit Values (TLV), Permissible Exposure
Levels (PEL), or Recommended Exposure Levels (REL) for ethyl methacrylate or
for ethyl cyanoacrylate For methyl methacrylate, the NIOSH REL and the
Occupational Health and Safety Administration (0SHA) PEL, are 410 mg/nm’

{100 ppm) as an 8-hour TWA ? OSHA recommends a TWA of 15 mg/m® of total dust
and 5 mg/m® of respirable dust V

The Colerado Board of Cosmetelogy previously required am air purification
system with specific air exchange rates, a charcoal filter, and a particulate
filter ® These air purification system requirements were later deemed
possibly inadequate, the requirements were too specific, and the Board was
unsure 1f these particular requirements were sufficient for worker health

The new requirements allew for any means to be used that reduce the level of
toxic substances to an acceptable level " This new rule is a broader, less
defined performance standard, and is similar to many other states’ Cosmetology
Board requirements

STUDY METHODS
COMMERCIALLY AVAILARLE MANICURE TAELE

After examining various controls, a commercially available recirculating
downdraft manicure table with charcoal filters was purchased and evaluated
{Model #0592M, Professional Fabricators, Inc , Cypreas, California) This
manicure table is shown in Figure 2 It appeared that there were several
manufacturers with similar designs  The table was 3 4 feet long by | 5 feet
wide and 2 & feet high 0On the client's side of the table, a 5 2-inch wide
padded arm rest was extended from the table The client's side of the table
was 2 6 inches hagher than the technician's working surfaece, so the client's
hands would extend over the downdraft face The downdrafr air exhausted
through a perforated plate which was located 6 5 inches from the technician’s
side of the table The perforated plate was 13 inches long, and 4 2 inches
wide, with 67 3 percent wvoid space The air for the downdraft wventilation
entered the table through the perforated plate A small centrifupal fan was
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Figure 2+ Commercially available downdraft manicure table
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used for the downdraft flow  The measured average flow of downdraft air
through the table as purchased was 62 c¢fm, the average face velocity was
measured at 160 frfmin  The air passed through a carbon filter, and exited
the table though the bhottom

The wentilation of the manicure table was deemed inadegquate éue to the
following factors (1) leaks were detected around the charcoal filter,
thereby allowing potentially contaminated air to escape before reaching the
filter, (2) there was ne indicator te notlfy the operator when the filter
needed replacing, nor was there a backup filter, (3) there was uneven air flow
across the face of the dowmdraft opening, and (4) the volume of air was not
adequate to overcome room air currents

MODIFLCATIONS TO THE COMMERCIALLY AVAILABLE MANICURE TABLE

The follewing modificatiens were made to the commercially available manicure
table {1) The downdraft air volume was increased from 62 to 235 ¢fm by using
a2 larger fan, (2) The plenum was enlarged such that the plenum velocity
equaled half the perforated plate velocity for mere consistent air flow rates
gt the face of the table, (3) The charcoal filters were removed and an exhaust
system to the cutdoors was incorporated, and (4) An extension around the duct
leading to the perforated plate at the face of the table was added The
extension brought the duet (downdraft plenum) on the technician's side up to
the height of the client’s side of the table, up approximately 2 6 inches

The added outdoor exhaust system incorporated approximately 8 feet of flexible
corrugated duct  The duct conmected the downdraft exhaust from the manicure
table to an opening in an outside wall which was previously an exhaust for the
building

AIR SAMPLING STRATEGY

The evaluation was performed using two configurations the modified manicure
table with downdraft ventilation, and an unventilated manicure table The
same table was used throughout the study for consistency, the ventilation was
turned ¢ff to represent a common unventilated table, and was turned on to
represent a ventilated table

There were three full days of sampling for each of the two configurations, the
order of the configurations was random Four different technicians applied
nails using the same product throughout the testing periocd The technicians
applied as many nail sets as possible each day, the number of nail sets
applied ranged from two to four sets per day

Air sampling for methyl and ethyl methacrylate wae performed according to
NIOSH Method 2537 ** The samples were collected with XAD-2 solid sorbent
tubes (SKC #226-30-06) using Gilian® air sampling pumps at flow rates of

20 wl/min to 50 mL/min After sampling, the sorbent tubes were stored on dry
ice until analysis Air samples were taken in the technician’s PBZ st a flow
rate of 50 mL/min for each set of nalls Aar samples were also taken for the
entire day (atound 6 hours) at a flow rate of 20 wL/min at three locaticns
(1) 1in the techniecian’s persanal breathing zone (PBZ), (2) in the manicure
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table area, approximately 1 5 feet from the technician, and (3) in the
extendad area, approximately 10 feet from the technician

Relative levela of organic compounds were examined using a Photovac MicroTIE™
{Photovaec Inc , Thornhill, Ontario, Canada) This instrument recorded the
total ionizable solvents present in volts (the term "ionizable" means gases
which can be photoionized by a minlature lamp inside the instrument) The
MicToTIP™ reported the output (in velts) which was then recorded by a Rustrak
Ranger™ data logger (Gulton Industries, Inc , E Creenwich, Rhode Island)
Before each set of nails, the MicroTIP™ was calibrated with 100G ppm
isobutylense  This data was collected to qualitatively analyze how work
practices are related to exposures The MicToTIP was located approximately

1 foot from the techmician

RESULTS

Methyl methaerylate levels were nandetectable for all the sorbent tube samples
taken This was expected since there were only trace levels of methyl
methacrylate in the bulk artificial nail application products The ethyl
methacrylate data were lognormally distributed, and are shown in Appendix I

For purposes of statlstical analysas, the ethyl methacrylate sample results
which were reported as WD (nondetectable) were calculated to be the LOD (limit
of detection) This results in obtailning the most conservative estimate of
the ND value The LOD reported in the lab results was 0 Q1 mg/sample of ethyl
methacrylate

A comparison of the ethyl methacrylate PBZ sample resuiilts for both
configurations during application of the individual nail sets indlcated that
exposures were statistically different as a function of configuration

(p=0 0054) Thas value Indicated there was less exposure to ethyl
methacrylate during application with the modified ventilated table versus the
standard unventilated table

When using the unventilated table, the esthyl methacrylate PBZ geometric mean
was 10 & ppm per day when analyzing the data taken for each set of artificial
nails applied The geometric standard deviation was 1 4 When using the
modified ventilated table, the PBZ ethyl methacrylate geometric mean was

0 8 ppm per day when analyzing the data taken per set of nails, the geometric
standard deviation was 2 1  These data are summarized in Table 1

When all the samples takem during the application of one nail set were pooled
and examined, 1t was found that there was no statistical difference among the
four technicians that applied nails during the survey (p=0 1219) There was
also no statistical difference between the days that nails were applied

(p=0 2379} Therefore, neither the technician nor the day was considered to
be a variable

A comparison of the ethyl methacrylate PBZ sample results taken for the entire
day indicated that exposures were statistically different as a funeticn of



TABLE 1
Breathing Zone Sample Besults - 1 Nail Set

e —
Configuration | Day n Time Ethyl Methacrylate
(min}
Geometric | Geometric
TWA Mean Standard
{ppm) (ppm) Deviation
Unventilated 3 4 3zv 17 10 & 1 4
&4 3 375 l4 5
b 3 333 10 7
Ventilated 1 3 340 09 08 21
3 376 15
5 z 287 03
Unventilated = Commerclally available unventilated tahle
Ventilated = Modified commercially awvailable ventilated table
THA = Time Welghted Average

configuration (p=0 0054) Thas value indicated there was less exposure to
ethyl methacrylate durlng application with the modified ventilated table
versus the unventilated table

When using the unventalated table, the PBZ sample results showed a peometric
mean of 9 4 ppm during the entire day of applying artificial nails, with a
geometric standard deviation of 1 4  When using the modified ventilated
table, the worker had an exposure with a geometric mean of 0 7 ppm during the
entire day of application, with a geometric standard deviation of 2 0 These
results are summarized in Table 2

A comparison of the ethyl methacrylate manicure table area sample results
taken for the entire day indicated that exposures were statistically different
as a function of configuratien (p=0 0001) This value indicated there was
less exposure to ethyl methacrylate during application with the modified
ventilated table wersus the unventilated table

When using the unventilated table, the table area had a concentratien with a
goometric mean of 1 7 ppm for a day applying artifiecial nails, with a
geometric standard deviation ef 1 2 When using the modified ventilated
table, the table area concentraticn had a peometric mean of 0 4 ppm per day of
application, with a gecmetric standard deviation of 1 1 These data are
summarized in Table 3

A compariscn of the ethyl methacrylate extended area gample results that were

taken for the entire day indicated that expesures were not statistically
different as a function of configuration (p=0 2959)
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TABLE 2
Breathing Zone Sample Results - Entire Day

Day | Configuration Time Ethyl Methacrylate
[(min}
Concentration Geometric Gecmetric
(ppm) Mean Standard
{ppm) Deviation
3 Unventilated 330 70 Unventilated | Unventilated
9 4 1 4
4 Unventilated 381 12 8
) Unventilated 368 9 3
1 Ventilated 345 04 Ventilated Ventilated
07 20
pi Ventilated 376 135
5 Ventilated 327 Q7
Unventilated = Commercially available unventilated table
Ventilasted = Modified commercially available ventilated table
TABLE 3
Table Area Sample Results - Entire Day
Day | Configuration Time Ethyl Methacrylate
(min)
Concentration Geometric Geometric
{ppm} Mean Standard
{ppm) Deviation
3 Unventllated 333 1 4 Unventilated | Unventilated
17 L2
4 Unventilated 384 1 8
6 Unventilated 358 19
1 Ventilated 344 0 & Ventilated Ventilated
04 11
2 Ventilated 376 03
3 Ventilated 327 0 4
Unventilated = Commerclially avallable unventilated table
Ventilated = Medified commercially available ventilated table
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When using the unventilated table, the extended area had a concentration with
a geometric mean of 0 4 ppm for a day applying artaificial nails, with a
gecmetric standard deviation of 1 5  When using the modified ventilated
table, the extended area concentraticen had & gecmetric mean of 0 3 ppm per day
of application, with a geometric standard deviation of 1 1 These data are
summarized in Table &4

As expected, the highest readings from the Photovac MicroTTP™ were in the
bepinning of the application of the nail set - during the removal of nail
polish, sanitization, and the actual application of the arctifiedal nail
product  Readings were alse high near the end of the process, during the
application of the color coat (color polish) For sanitation reasons, between
clients, the technician used a square piece of gauze t¢ spak up the remaining
nail liguid monomer {primatrily ethyl methacrylate) steored in a small open
glass contalner, approximately 30 mL It was then thrown away in a covered
trash can beside the manicure table  Elevated readings occurred as the
monemet was absorbed by the gauze, and whenever the trash can was opened

s .
TABLE 4
Extended Area Sample Results - Entare Day
Day Confaiguration Time Ethyl Hethacrylate
{min)
Concentration Geometric Geometric
(ppm) Mean Standard
{ppm) Deviation
3 Unventilated 334 a4 TUnventilared | Unventilated
04 15
4 Unventilated 384 03
& Unventilated 358 o7
1 Ventilated 344 a4 Ventilated Ventilated
a3 11
2 Ventilated 374 03
5 Ventilated 427 03
Unventilated = Commercially avallable unventilated table
Ventilated = Modifled commercially available ventdlated table

DISCUSSTON

The modified wentilated manicure table 1s clearly better than the unventilated
manicure table for lowering exposures to ethyl methacrylate during artifieisl
nall application, personal exposures were reduced more than tenfold The
exposures to methyl mechacrylate measured duting this study and others! ' ware
well below the current NIOSH REL and OSHA PEL of 100 ppm as an 8-hour TWA

The levels observed in the present study seem to indicate that PBZ results for
ethyl methacrylate can be achieved down to O 7 ppm on an 8-hour TWA with the
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modifled ventilated table, as compared to a range of 7 to 14 ppm with the
unventilated table

The technicians and clients preferred te use the modified ventilated table to
contral the odor of the nail application products  With the exception of the
extended area samples, all sampling results reveal that the modified
ventilated manicure table Is better to lower exposures to ethyl methacrylates
than the unventilated table The extended area sample results are lower for
the mod2fied ventilated table, although not statistically lower, than for the
unventilated table Since the exposures in the extended area were detectable,
the results show that people in surrounding areas are also potentially expased
to ethyl methacrylate, and other chemicals The surrounding area exposures
would especially be 8 factor when several technicians apply nalls

concurrently

The downdraft technique is a gacd control option for this process since
placement of a duct for ventilation elsewhere would be awlward or not as
effective  The technician uses both sides of the table for tool and material
storage, so ventilation on the side of the manicure table weuld not be the
best option A ventilation duct from above would have to be close to the
process to be effective, this placement would interfere with client/technician
interaction  Also, this type of system could potentially pull contaminants up
through the FBEZ of the techmician/client

In previous walk-through evaluaticns of other salens, techniclans commented
that when they used the tables with downdraft ventilation, the additional air
flow caused the nail product to crystallizes too quickly during application

The accelerated and uneven crystalllzacion {curing of the polymer) reduced the
time in which the technician had to ferm the product intc the proper shape

The techniclans at Meoore’s Unaiversity did not believe that the additional
ventilation caused the nail applicatlon products to evaporate more quickly, or
cause the nails to dry faster However, this difference in opinion could be
due to product or application technigue variations between the different
facilities A footr-controlled, multispeed fan or built-in damper system may
accommodate the needs of most technicians A higher volume would be used for
dust cellection duraing filing and to help dry the color coat, the lower volume
would be used for nail application during the curing of the polymer while the
technician 1s forming the nail

Exposures are reduced because of the location of the local exhaust system with
respect te the source of exposure and the location of the technician’s PBRZ
Good ventilation techniques included  distributing the capture potential
evenly over the perforated plate near the client’s hands, and a design which
moved the vapors away from the PBZ In addition, the modified, ventilated
table was versatile and practical for the needs of most manicure proceases

The real-time readings from the Photovac MicroTIP™ indicated that when the
covered trash can located beside the manicure table was opened, there were
slightly elevated readings  This was intuitive since the odor was much
stronger when the trash can was opened The technicians believed the stronger
odor was due to the same plastic bap being reused day after day for the trash
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The technieisms’ practice of throwing away gauze pads saturated with liquid
monomer naill product adds to the potential ethyl methacrylate exposure

Since the facility was a school, the student technicians used other students'’
hands to practice applying nails The students were reguired to perform a
predetermined number of hours applying artificial nails Many students would
choose to apply artificial nails for 1 or 2 hours at A time However, during
this study, the technicians applied nails during the entilre day During che
three days that the unventilated table was used, the customerz complalned of
the oder accompanying the nail application, there were na comments during the
three days of application using the ventilated table The customers were
unaware that the wentilation was changed during the study  The technicians
also noted a major reduction of odor when using the ventilated table

The technicians did not use any personal protective equipment The need for
personal protective equipment was evident when artificizl nails were being
removed, as the acrylic was clipped, chips often flew through the air The
technicians noted that this is a commeon hazard Technicians complained about
dust, they alsc noted that after applying nails for a few hours, headaches
often develeped Also, there was a soft drink machine located in the manicure
area, the technicians and their clients often drank during artificial nail
application

A wall exhaust fan was located In the nail applacation area, as well as in
other areas of the scheol The exhaust fan 1n the nail application area was
locared in the ocutside wall approximately & feet high, and was equipped with
cutdoor louvers When this exhaust fan was turned on, the outside louvers did
not ppen  Assuming the fan was the correct size when installed, it was
assumed that the louvers were too heavy to open due to dirt, or excess paint
layered on the louvers throughout the vears One of these outside exhaust
cpenings could be utilized by the facility to exhaust downdraft table
contaminants, as was done by WIOSH researchers during this evaluation

During the preliminary walk-through evaluations, it was noted that technicians
or clients frequently ate or drank at the manicure table At the facility
visited in this study, the area where nails were applied also served as a
smoking area

RECOMMENDATIONS

Although exposure concentrations observed in this and other studies indicate
that methyl methacrylate levels are below CSHA PELs and NIOSH RELs, it appears
that some technicians are still adversely affected by the chemical exposures
asgociated with artificial nail application It is recommended that this
facility use the modified ventilated manicure table design If a salon owner
wishes to construct thelr own manicure table using the general modified
ventilated table design, there are many consideratiens  When choosing an
adequate exhaust velume, one should consider the other costs which may be
associated with adding ventilation There will be more alr exhausted which
will increase the cost to heat or cool the makeup air The downdraft table
design should be low neise so as not to interfere with client comforc or
conversation The system should have a system to control the volume of air
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{either a multispeed fan, or a damper on a high veolume fan) Alsoc, the system
should have a filter to capture dust  This filter should be properly
maintained accoerding to manufacturer’s instructions

The technicians’ practice of scaking up the remaining nail product ligquid with
a pauze pad and placing in the trash can should be eliminated The technigian
should place the gauze pad in a sealed bag before placing it in the trash can,
the trash can liner should be changed daily  Alao, the techniclan should not
pour out an excess of the liquad inte the small glass contalner from which
they work  These containers are open to the air, these containers should be
replaced with containers that have a small opening for an application brush te
enter when pressure is applied by the technician These containers would
result 1n less evaporation of the product, thereby reducing potential
exposures to methacrylates

This facilaty should provide personal protective equipment to the technicians
such as gloves, safety glasses, and dust masks as appropriate  Techmic¢ians
should wash hands and other exposed areas with mild soap and water several
times throughout the day te temove potentially irritating dust, long-sleeved
garments should be worn to help to avoid this dust  Eating or drinking should
not be permitted in the work areas, since unintentional coantact of
methacrylates on the face eould cause dermatltds, or accidental Ingestion
Also, there are many other chemicals located in a salon that if ingested could
cause health problems Smeking should be eliminared from the entire salon,
because many chemicals In a salon, ineluding nall products, are very

flammable  Thas would alse eliminate the hazards of exposure to second-hand
smpke  Very often a room is set aside as a smoking area, rarely is this room
on a separate ventillatlion system, therefore, second-hand smoke iz distributed
throughout the facility

The general ventilation system should be examined As recommended by ASHRAE,
the ventilation system should provide at least 25 cfm of outaide air per
person  The ocutdeor louvers for the exhaust fans in the facilicy should be
maintained to ensure that they are opening properly when the exhaust fans are
operatang Cleaning of the louvers of excess paint and dirt should allow for
Proper coperation 1f proper c¢leaning does not remedy the problem, either
lighter louvers or larger capacity fans are necessary, the solution would
depend on the amount of ventilation desired  Makeup alr would also have to be
provided to account for the air exhsusted An inadequate volume of makeup air
would result 1n negative pressure areas, perhaps resulting an drafts

However, adequate makeup ailr is cften provided through cutside entries,
windows, etc

Use of these recommendations should help this facility toward the geal of
maintaining exposures to ethyl methacrylate and other velatile organie
chemicals as low as feasible Effective engineering measures, good work
practices, and appropriate personal protection should be implemented and
maintained in order te maintain exposures to the lowest feasible levels
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APPENDIX I

APPENDIX | Moare's Unwersity of Hair Design March 23-26 and March 30-31, 1993

NOTE LOD =0 01 mg/sampie
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