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C om paring the L evel of D ex terity  offered by  L atex  and N itrile S afeS k in G loves 

J O  SAW Y ER* and AL L AN  BEN N ET T  

An increase in the occurrence of latex allergy has been con-

current w ith the increasing use of latex glov es by laboratory

and  healthcare w ork ers. In recent years nitrile glov es hav e

been used  to rep lace latex glov es to p rev ent latex allergy.

N itrile glov es offer a com p arable lev el of p rotection against

chem ical and  biological agents and  are m ore p uncture

resistant. H ow ev er, if m anual d exterity is com p rom ised  by

nitrile glov es to a greater d egree than latex then this m ay

increase the risk  of sharp s injuries. T he P urd ue p egboard

test, w hich m easures both gross and  fine finger d exterity,

w as used  to test the d exterity lev els of tw o glov e typ es used

at H P A C E P R ; K im berly-C lark  S afeS k in nitrile and  latex

laboratory glov es. T here w as a statistically significant 8 .6 %

increase in fine finger d exterity p rov id ed  by latex com p ared

w ith nitrile S afeS k in laboratory glov es but no d ifference in

gross d exterity betw een the glov e typ es. T here w as no signi-

ficant relationship  betw een glov e d exterity and  age or gen-

d er. T he selection of glov e siz e w as influenced  by the d igit

length of p articip ants. M oreov er, those w ith longer, thinner

fingers ap p eared  to hav e an ad v antage w hen using nitrile

S afeS k in glov es. T he lev el of d exterity p rov id ed  by latex and

nitrile S afeS k in glov es for task s on a gross d exterity lev el are

com p arable and  health w ork ers w ill benefit from  the non-

allergenic p rop erties of nitrile. F or task s req uiring fine fin-

ger d exterity nitrile S afeS k in glov es m ay im p ed e d exterity.

D esp ite this, the d egree of restriction ap p ears to hav e a

negligible im p act on safety in this stud y w hen com p ared

w ith the risk  of latex sensitiz ation and  subseq uent allergy.

In ad d ition to glov e m aterial, w ork ing p ractices m ust also

tak e into account glov e siz e, fit, grip  and  thick ness, as these

factors can all influence d exterity. 

P rotection of the hum an resp iratory system  from  exp osure

to nanop articles is becom ing an em erging issue in occup a-

tional hygiene. T he p otential ad v erse health effects associa-

ted  w ith p articles of  1 – 1 0 0  nm  are p robably greater than

subm icron or m icron-siz ed  p articles. T he p erform ance of

tw o m od els of N 9 5  half-facep iece-filtering resp irators

against nano-siz ed  p articles w as ev aluated  at tw o inhalation

flow  rates, 3 0  and  8 5  l m in– 1 , follow ing a m anik in-based

p rotocol. T he aerosol concentration w as m easured  outsid e

and  insid e the facep iece using the W id e-R ange P article

S p ectrom eter. S od ium  chlorid e p articles, conv entionally

used  to certify N -series resp irators und er N I O S H  4 2  C F R

8 4  regulations, w ere utiliz ed  as the challenge aerosol. T he

targeted  p article siz es ranged  from  1 0  to 6 0 0  nm , although

the stand ard  certification tests are p erform ed  w ith p articles

of  3 0 0  nm , w hich is assum ed  to be the m ost p enetrating

siz e. T he results ind icate that the nanop article p enetration

through a face-sealed  N 9 5  resp irator m ay be in excess of

the 5 %  threshold , p articularly at high resp iratory flow  rates.

T hus, N 9 5  resp irators m ay not alw ays p rov id e the exp ected

resp iratory p rotection for w ork ers. T he highest p enetration

v alues rep resenting the p oorest resp irator p rotection cond i-

tions w ere observ ed  in the p article d iam eter range of

3 0 – 7 0  nm . B ased  on the theoretical sim ulation, w e hav e

conclud ed  that for resp irators utiliz ing m echanical filters,

the p eak  p enetration ind eed  occurs at the p article d iam eter

of  3 0 0  nm ; how ev er, for p re-charged  fiber filters, w hich are

com m only used  for N 9 5  resp irators, the p eak  shifts tow ard

nano-siz es. T his stud y has confirm ed  that the neutraliz ation

of p articles is a crucial elem ent in ev aluating the efficiency

of a resp irator. T he v ariability of the resp irator's p erform an-

ce w as d eterm ined  for both m od els and  both flow  rates.

T he analysis rev ealed  that the coefficient of v ariation of the

p enetration ranged  from  0 .1 0  to 0 .5 4  for p articles of

2 0 – 1 0 0  nm  in d iam eter. T he fraction of N 9 5  resp irators for

w hich the p erform ance test at 8 5  l m in– 1  d em onstrated

excessiv e ( > 5 % )  p enetration of nanop articles w as as high as

9 / 1 0 . T he test results obtained  in a relativ ely sm all ( 0 .0 9 6

m 3 )  test cham ber and  in a large (2 4 .3  m 3 )  w alk -in cham ber

w ere found  essentially the sam e, thus, suggesting that labo-

ratory-based  ev aluations hav e a good  p otential to ad eq uate-

ly rep resent the resp irator field  p erform ance. 
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Paving workers are exposed during road paving to several poly-

cyclic aromatic hydrocarbons (PAHs) contained in asphalt

fumes. In this study early genotoxic and oxidative effects of

exposure to bitumen fumes were evaluated in 19 paving wor-

kers and 22 controls. Environmental and biological monito-

ring of exposure was carried out, measuring, on personal air

samples from exposed workers collected during three working

days, the concentration of 14 PAHs and urinary OH-pyrene at

the end of each of the three working days. G enotoxic effect

was evaluated analysing sister chromatid exchange (SCE) fre-

quency and direct-oxidative DNA damage by

formamido–pyrimidine–glycosylase (Fpg)-modified comet

assay on lymphocytes. Tail moment values from Fpg-enzyme

treated cells (TMenz) and from untreated cells (TM) were

used as parameters of direct and oxidative DNA damage, res-

pectively. For each subject, the TMenz/TM ratio >2.0 was

used to indicate the presence of oxidative damage. DNA

damage was also evaluated analysing comet percentage.

Personal air samples showed low level of total PAHs (2.843 µ g

m–3) with prevalence of 2–3 ring PAHs (2.693 µ g m–3).

U rinary OH-pyrene after work-shift of the three working days

was significantly higher than that found at the beginning of

the working week. SCE analysis did not show any difference

between two groups while an oxidative DNA damage was

found in 37% of exposed with respect to the absence in con-

trols. Comet percentage was significantly higher (P =  0.000

ANOV A) in the exposed than in controls. The results demon-

strate the high sensitivity of comet assay to assess early oxidati-

ve effects induced by exposure to bitumen fumes at low doses

and confirm the suitability of urinary OH-pyrene as a biomar-

ker of PAH exposure. In conclusion the study suggests the use

of Fpg-modified comet test as a biomarker of early genotoxic

effects and that of urinary OH-pyrene as a biomarker of PAH

exposure to furnish indications in terms of characterization,

prevention and management of risk in occupational exposure

to mixtures of potentially carcinogenic substances. 
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Air-fed visors are commonly used for protection against

exposure to airborne isocyanates during paint spraying.

Protection levels for this class of equipment are theoretically

adequate, yet isocyanate sensitization in this occupation still

occurs. The work reported here set out to establish the level

of respiratory protection that is achieved during real paint

spraying activities when air-fed visors are used. The work also

examined the effects of reduced air supply flow rates on this

type of respiratory protection. The workplace study highligh-

ted common problems that occur when attempting to mea-

sure protection factors, and process and interpret the collec-

ted data. Many of the environments included in this study

did not exhibit challenge concentrations high enough to reli-

ably measure the workplace protection factor of this class of

device. When detection limits are taken into consideration,

the remaining field data suggest that an assigned protection

factor in the region of 40 may be appropriate. When well

maintained and used in accordance with the manufacturer's

instructions, air-fed visors are capable of providing a good

level of respiratory protection. The protection given by air-

fed visors is strongly dependent on the air flow supplied to

them. L aboratory measurements demonstrate that protection

falls as the air supply falls. This is a gradual process and does

not suddenly occur at any particular air supply flow.

Observations made during the field tests indicate that there

may be other activities associated with the spraying process

that need to be taken into consideration when looking for

sources of respiratory sensitization. 
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