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I, INTRODYCT IO N

The skin has its own protective capacity and reactivity.: The reactivity
gets altered in a number of cases resulting in an 'allergic' or Tatopic reaction’.

Those cases of allergy where there is inherent tendency for the skin %o get into

[43]

a stete of 'altered activity' is considered as 'atopic dermatitis’s This atopiec
and allergic dermatitis as a result of sensitization is further differentiated
from irritant demsatitis, where the cause is an irritant that produces reaction
in any individual, irvespective of whether he is allergic or not.

The protective capacity way sometime fail, and a state »f altered reacti-
vity may result when the man exposes his skin to a yariety of hagzards to which
it has not been exposed before. Paracellous1 (1403-1%41) in his book "Morbis
Metallians® was the first to study occupational diseases of the skin caused by
some compounds. Many observations of Damazinni2 (1633-1714), on occupational
skin diseases made in 1700 remain true even today. Since then, various workers
in differvent parte of the world have carried out studies on dexwatitis and
correlated them with the occupational. In certain countries, ocoupaiional
dermatitis due to some specific causes have been listed in the list of Compenw

sable discases.

Occupatiohal dermatitis plays a major role in the industrial health and is
responsible for large number of man hours lost thereby. It is an established '
fact that exbernal irritants are the canse of many skin diseases, The.defense
mechanism of skin against external irritants consists of cornified cells of

the ouber most layer of the skin.,

Thig layer is ingnluble in water and aleohol and it can withstand action of
fairly strong acids, but it is easily attacked by alkalies and sulphides, but
the more vulnerable narts of the skin are the opening of the variosus ducts and

hair follicles through which certain fat soluble compounds can easily enter.

H

in India, there is hardly any information on Industrial dermetitis among
workers handling & variety of chemicals in different industriss, A few studies
however in industriss like Jutes, tar and by-product plant4, photographyﬁ, and
painting6, have proved beyond doubt that the skin of Indian workers is not

7

fmmune to this industrizl malady. Lobe Mendonca' reported 105 cases of chemieal
dermatitis in Bombay state during the year 1950-54: Similarly 7 ceses of dller-
gic and ecgemstoid dermatitis due to industrial contactants have been reported

: . & - . .
by Desai etal” and 15 cases of contact dermatitis from industrial causes by

W)

Dhurandhar’ focussing the magniiude of the problem of industrial dermatitis,
Further the morbidity statistics of Industrial workers suffering from skin maniw
festations in *Industrial medical units and out-péﬁien§ gkin depéxtments‘of .
ESIS Hospitals are guite high in comparision to out-patients degartments-elsé
where. About 10% of the skin cases are considered to be due $o Industiial,

origin.
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IT. ATMS & OBJE(CTS:

Tocustrial dermatitis is quite preveiant in an EBngineering Industries,
The use.of various types of cutting oils, using‘petréléum’products; 1a0quers,
backelite, resing,.varicus types of’ solvents & paints ete in engineering works
results in various type of occupational dermatitis. A mobldzty'survey of thls
nature among the ‘workmen, engaged in- various proceésses using chemical was

undertaker to find out whether there was any relation with thelr occupatlon

aad :suggest remedial wethods.

I1I. EETHODS OF 37UDY -

A mere skin affection of an industrial worker does not ﬂécesvériWy reen
it 1g of cc¢apation91 origin., For proving ﬁnat okln oondltlons of are of
oceupational Drlglﬁg the certain criteria have %o be Satlsfled“

1) The case history should 1ndlcate that skin affection was not

presant before the worker entered the occupatlon, but developod
only during lqdustrlal exposure which may be over a short ox
long period. _

2) The affection should improve and dlsanpear w1th the cessatlon

of industrial exposure within a reasonable time. o
%) The same disease should occur or be axacerbated if. the worker.
returns to his former work again.
and  4) Normelly the parts which are coming in contact with the
of fending material should show affection.

Accordingly, a detailed schedule for incorporating general information,

clinical and special examinations was drawn up and filled up in respect of

each workexr. The total number of workers examined was 159.

Thb general information included age, years of employment, history

of present ard past oocuﬂatlons, famlllal and personal allergy eto._rThe

Nowgweq were checked at the place of their occupations so as to be familiax
with the type of skin irritant in use.

. The clinical examination was limited to details of skin manifestation.
The mein headings under which the skin manifestation were clinically examined

are given in Table-IIT,

TABLE . IIT

5. o . SHOWING SKIN MANIFESTATION,
1. Parts of the body affected,
2, | Clinical features of the lesion.
3. ..| Examination of hairs in and around the parts affected.
4e . | Examination of nails if the parts affected aréihand
and or foot. '
5. Examination of the oral cavlty and other mueows
membranes. A ~ :

Contd. ,
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. The special examination incinded patch testing,ﬁ.To detect -the allergen, -
stnlms of materials which workers handle in their day to day work were
CQljbuﬁed and a patch test was performed on the worker with. the .suspected
ﬂl‘ergen. Tne suspected mauurlal after suitable -dilution. is applied on
the skin, pref rably of the back and a2 gauze piece is pubt .over it and it is

sealed with acheseved plater, Normal saline was used as a control,-wTheq o

[

saction was read after 48~72 hours. The various materisl used were tynes of
cutting 3113, like stra1gnt minexal 31739 fatty oxlq such as 1a1& and SPerm '
oils, molaable emulolflable oils (dlluteé with water for use), dlesel 011
Lacguor, ETCR solution of Dichromates Phosphorlc and eaamel palnts, etc., “ _‘:
Bekelite Powder and D%G Powder. ) o
The 1nterepretatlon of the test mas read as: _
(i) StrOQf1y—p081t1ve-eryﬁhema edema & vasi culatlon
(i1) Positive~Well defined erythema.
(iii) Weakly 0031t1ve-mlld erythema.

(iv) Negatlve - No reactlonu :'

iv, FESULTS. AND DISCUSSI0N:

Out of a total of 159 Workmen examlned in. various workshOps the breakap
kof cases in each workshop and the cases showing Dermatitis (57):argkgiven:lﬂa
the following table. | I o .
TABLE - TV
SHOWING THE' INCIDANCE OF SKIN MANIFESTATION
« IN VARIOUS WORKSHOPS

R T

. Tractor Parts 14 _ 5
Switch-Gear {Bakelite) 32 1 N

SWT - Machine Shop | 5 B 2

" SWT - Paint Shop B A T 4
SWT - Electroplaters 8 ; Wil
Eutotic I '4' - 2
Bobk1Eig Doty T e e e e
{Lacquering &_Printiﬂg) S 20 o 12
Nzchine Shole: I “ 4@1:' I R 2 o
ToTAL: s sy (35.9%)

It may be sean from-the table. that out-of 159 workmen revlewed as

high as 57 cases (35. 9%) cases showed definite skin manlfestatlons. MEJorlty'

of cases were found to be in the 1acquer and prlntlng department ef the

bottling divisicn and also ih various machiné shopg and Bakelite ‘shope.

PeTu0s



TABLE - ¥
SHOWING THE TYRRES OF SENSITIZING/ IRRITANT SUBSTANCES IN ZACH
WORKSHOP
Work Shop - j _ Sensitizing Substances
1. Machine | Varlous types of cutting oils (machine 0113)

(2) Soluble oils—cil in water GmulSlonS.
 (b) Compound Oils: =

i) Strulght mineral oils - e. g, Kéresenc

ii) Fatty Oils - c. g,, laid oil.

iii) Mineral Gll-comnounded wlth suztablu |
fatty oils. i R i |

iv) Extreme pressure oils - these contain
chemical additives like Sulphur & g
Chloride and are referred to ag o
Sulphurized or Chlorinated oils !

o i : . ; S i

Industrial cutting oils: Among these substances capable of provoklﬁg ?np
skin into an un-natural reaction, mineral oils and greages appear to be the
foremost. This is due not'.so much. to the fact that these substance are more °
particularly 1rr1tating than others but that more. people are exposad fo them
bspeclally in-industrisl acﬁlv1t1es. In this mechanlcal-age, ‘almost every
process involves the use of some type of machinery which, for its efficient
operation requires oils either as 'lubericants or Coolants, - The machanism by
which oil dermatitis known as '0il acne! is produced can be explained as follows:

Divt-and grease, alongwith cutting oils, has attendancy to plug up skin

pores and hair follioles, producing 'black'headS' 'The natural oil secreted
| by the oil glanés, and bacteria normally found on the skin, accumalate under
the blﬂckheaés and set up ‘tan 1rr1tatlon Whlch eveatually develops into. eruptlon
or olmples resaltlng in a so called !folliculor dermatltls‘ . Also, defatting
of zho skan Dy petroleun cils and other fat solvenbs causes dryness, less.of
pllablllty and fissuring, thus 1ncrea81ng the possibility of skin effects,
Minute metal slivers whlch accurnlate in the 011 after prolonged use may -
aggravants the skin condition, These slivers collect on catton waste or dirty
towels used by the workers to wlpe the oil from their hands and arms and may
scrateh the skin or become imbedded therein. .If bacteria are present on the
skim;'they'ﬁay enter the soratches and cause infection., In some persons, prolonged
skin contact with foreign substances (including cutting oils) can frequaatly give

rise to skin irritations w1thout bacteria being the prime cause,

_ Cutﬁlng ozls as- pren&red by the- manufacturers-are normally frec from
bacterla - %he 1attcr however, may occur as a contaminats from the skin, which
causes the folllculltls fron cuttlng oils ané not - the bacteria which may be in
ﬁhe oil. Contamlnatlon is hasteﬂed when worker pollute the oil. by expectorating
or trrow1ng refuse 1nto lt or into the 011 containers. Many antiseptics ddgd
to the cattlng ozls ln an effort tc prevent 1nfectlon have proven of . questlonable_
value. Som; antl septlcs may corrodu the mbtal being machined or may in thome

selves, irritate the skin, R
Contd,.,
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leferences in susceptlblllty do exlst among these. worklng with cutting
oils. In general the know pxedlsnoslﬂg factors ares type of skin, race, age,
sex aWEergy, pfe-exlstlng skzn condltlonsg function of the skin glands,. and
personal habits of hygiene. Persons with halry skln, probably because of: their
numerous and well d9veloped halr folllcls, are more ilkely to develop 1eslons
of the féilicular typeo People Wlth daxrk skln are more resistant; dry skin
have & greater tendency to dermatltls than the 0ily variety., The prevelaﬁce of
dermatitis is 11kely to be highex durlng the summer months. A large progértion
of the acute 1n&ustr1@1 éermatoses oceurs in the younger age groups and ln those
most fecently engaged in their oocupatlons. Oll dermatitis is more common among

worker with poor personal nyglene associated with 1nfrequent or- 1nadequate

bathing or failure to. replace soiled clothlng at frequent 1ntervals.

SHOWING THE TYPE- OF IRRIT&NT/SENSITIZINGrSUBSTANCESuIH.WOEKSHDP-

....\
U.)

T . . ‘ . .. : AR
BMI&.JJETE SHOP | ‘Bakelite ' ' I -?
- and Dough:Moulding Compound (DHMC)
-~ A unsaturated oolyster resin - i
* compounded by adding various lngrldlents 11ke leler,
 hardensr, catalyst, pigments ete.varicus ingredients
are:s . s C
i) Polyster Resin
_ii) Catalyst-Benzoyl Peroxide or Para Tertiary: butyl
Benzoate . ,
iii) Calcium Carbonate
iv) (lass Pibre.
v) Zinc Stearate,
‘-vig Pigments,
 Avii). Styrene. . L : - S

Dermatltls is a frequent occurance among workers maklng ané us1ng
Synthetlc resin, A resin-is a solid or semi golid oomplex amorphous mlxtare of

organic substances having no definite meltlﬁg p01nt and showzng no tendency ta

crystallize,

Here Polyster resins are the ueual cause cf dermatxtls. The Catalysts . .

may also be skln 1rr1tants. The skln 1rr1ﬁatlng propertles of the chemlcals

From wnzoh the re81n is made are reta1ned in the resin as 1ong as these chemlcals

are uncomblned. The 1ncldence of dermatlﬁls in the manufactare of mouldlng reging.
is dlrectly related to the amount of dust in thﬂ alr and the amount of formaldelyde

and hexamethylene tetramlne that tne dust contalns. Tne eruption usually -
congists of scattered papules and veSLCIes on any erythematoas tage.

The process of moulding powders 18 practically the same for all resmns. The

3owder is Dlaced in‘a’ plll machlne' and pressed into proper sizes for the noulds.

The 'Pills' are issued to the nouldev who put them .intd tne moulds where %hey arel
subjected to heat -and pregsure’ whlcﬁ shanes ad hardens them, Durlng the mouldlng‘
process, gasés are given off 1rom the’ moulds and the - odour of’ formaléehyde in “the
workplace is strong, irritating +the nose, “bhroat ané eyes and the moulders often _
suffer from:dermetitis due to these fumsé. Tais dormatltls may affect the face,:'

neck and arms.
' PueTeCe



. TABLE - VII = : ‘
SHOWING. THE IRRITANT SUBSTANCE IN WORKSHOP

LACQUERING DZPARTMENT: | The lacquering solution contains

‘ ' 1) Denatured Spirit o

2) Flexo Inks-containing resins, djyes
pigments, Butyl alcohol, Cellosolue-

dibutylphthalate, tricresyl
‘phosphatew(;ed @ye§).

PRINTING SECTEON:l' The subgtances used ares

,ﬂ) Mlneral Turoentlne

2) 'VTCH' solution coqtalnlng Ammonis,
1 - dichromate, phosphoric-acid in water | -

%) Gum arabic-solution in water.

4) -Staying Inks: Containing resins
dyes pigment driers.

Lacquersﬂare'esseﬁtialiy composed of a base of celluldse nitraté or” acdebube
dissoluted in volatlle solvents. o o ' _ :

“Paints cohsists'éssentially of a’ suspensiomw of'frlglment gn a drylng oxl
To thig are-added oom?oun@s of -lead, manganese or cobalt to aegelerate the drying -
and turpentine or thinners to thin the pain and facilitate its. application, The.
linseed oil is the principle drying oil used im paints. Dermatitis is :epofte&_
among workers who handle the linseed, the rash occurs on the hands, and arms end
thighs., It is symmefrical and consists disQrete'macﬁles,~papules,,scratch.marks
and crusts.

DRYERS: The drying of paints can be accelerated by the addition of small
quantities of metallic oxides and salts 1like Red land, Land borate, borates and
‘sulpbates of magarnese. They havé not been reported to be the cause of dermatitis,

. PIQMENTS - The coal tar dyes and metallic chromates-are extensively used
as paint pigments. o - o
The chromate are responsible for occurances of skin leszonQ”
Yellow & Orange pigments consists of:
Lead Chromate . Zinc Chromate
Barium Chromate i,Caonimum Sulphids.
Yellow Oxide of mercurry.

TRIENERS: These are volatile substances which are added to paints to thin
them to permit easier appllcatlons as well as to hold in sclution. The oils and
resxns, which the paint contains. After the palnt lS_applled the volatile
solvents evaporate and leave only the solid constitunents of the paint. The fat
gsolvent property of the thinners is sufficient in itself to make them skin irritants
ané a large percentage of dermatoses caused by paints is due to.this class of
substances., ' . '

© Mirpentine form any source in'a skin irritanty, it .causes about:10%.of reported
cases of Jdooupabidial derwatitis.,” Locsl. cbﬂtact'of'the-skin with turpentine for.a -+
-1ong time often repeated éxerts ar-irritating and - drying effect on the, skin .-
”iicauslggu;u 0 prack an@ some time an actbive dermatitis nmay developes.

" Contdd,
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CHROMATES: Chromic aéid and chromath'arénpowerfdl skin irritants and -
COIOSlVES chrome causes leszons of the. skin and mhcous membranes. becording to the
r6313t4nce of the 1nd1v1daa1 1% produces dermatltls of varylng severlty.
Constitutional symptoms with pain and swelling may accompany the acute dermatltls.
Ulcars asually develoPe when chrome is den031ted on an abras;on.‘ They usually
appuar by tenacious crust. The alcers in %he nose are usually slluated on the

cﬁrtlleglnous portions of the septum and are of present without and are near of them,

- TABLE VIIL
AGE I¥ YBARS .+ - . YBARS OF SERVICE -
1 1 1-5 16«10 [11 - 14 {15 - 20 {4bove 20
, ‘ years '
21 - 30 . - 14 111 s - -
31 - 40 o~ 5 1 10 2 -
A N T R R T A T
Above H0 years - - 1 2 | 1 “;—-_: 

-1t will be seen from the table that 21 Workersaare,inxthe\agg:groqp of. 21-350
and. 37140 yéars‘with?éerViEe"&p?te 10 years and éfvthese-a,single_majorrgrpup,pfﬁ:,
22 workers have a period of serxvice of 1~5 year. 14 of these are Withihrthe_age
group‘ofrzﬁ;BO years. - It seems that the younger group with less years of N .
employment are more susceptible to skin manifestation. This seems,%p confivm the. .
viaw of Dr. Schwartez, about young and new workers that these Wprkeré do not become -
immune or hardened to the offending material or that because they are 1es§ careful

in handling them,

TABLE IX S
"SHOWING CLINTCAL HISTORY AND PARTS OF THE BODY AFFMCYED
EISTORY ¢
Freguency of attack: 1. First attack only 13
' . 2. Recurrent attacks 44
;o _
Higtory of allersys 1+ Personal History of :
' allexrgy 8 -
2. Family histery of allergy 3 i
Parts affected: 1 1. Hand only 32 ;
2. Hand,leg,inkles & Feet L4
3. Hand,Arm,Forearm i1
4, Hand,Head,FPace & Neck 2
- 5..Hand,Chest,Abdomen, back
~and shouldex ‘ 7 1
6. Legs,inkles,Feet - = 5 :
I o 7. Heod,Face & Neck 2 4
. 8. Whole body NIL i

It will be .seen that 44 cases had history of recurrent attackq and qg'c4~o§
of first attack only. The recurrent attacks in a magorlty cases oould he due to
constant contact in some way with sensitizing agents. durlng thelr dally occupatlonal
1ife. - It is also noticed from the table that the magorlty of cases had 1nv01vement
of skin of hands only, as these partg of body aormally come in contact WL%h materlais

while hubdllngrmore often than other parts of the body. Next highexr incidance was. that
of hands,forearms and upper arms, while no case showed any tobal involvement of whole body.

Contd.,



-8 -

PATCH TESTING: 3Before describing the results of patch testing, clean distiﬁction

ﬁust be made between substances Whlch are prlmury skln 1rr1tants and those Whlch
are sen51tizers. Soite chemicals are nramary skln 1rr1tants as well as sensztlzors,
llk@ formaldehyde, phenois, ncxcurlal ‘salts etc.' The reactlon to patch testzng '
depends on four factors, namely (i) Sensitivity of the patlent (11) area of the
patch tested (111) length of the $ime 1t is pernltteé ﬁo remain on the skln and
(iv) the amunt of substence per area of the skln. '
Out of 57 workers, patoh tests were done on 38 workers only. The reﬁalnznvw 
19 cqsos were either unWLlllng for patch testing ﬁr had removed the Datches soon
“after ﬁe;ng applled or were not available at all as they wers WOrklng in leferent
shifts. T |
| . TAHIE S X
SHOWING THE PATCH TESTING ON FIFIY-SEVEN WORKERS =

WORKERS |PATCH TEST | P 0os I7? IV E

Strong jPositive | Weak | Negative Not done |

7 R Y T SR T

I% is mvldent from the table $that out of 38 cases were found: £0 Lo p?”TbiV@
walle g ‘Gase showod negatzve results, (Phe slide for patch testlﬁg ig" p%esented $o
show the nature of the reacﬁlan to patch testing. The- cIa531flcatlon were ‘made ag
per stutnment given earlier. LTl e

Reference may “be teeded here to the limitations of patch testlng as carried
out 1n thls study. ‘Detailed chemical analyszs of test meterials used for patch,’
testlng show1ng posztlve reaction was ne 1ther done mor was pOSSlble. The materials
. Wthh were often used by the workers on their jobs, were collected and some of it
- was used far yatch +est1ng as such and the resuli was assessed after a specified time.
O As re eferred to earller, the worke nght not attach any importance to some of
the mutgrlals; which would be the causative factors for his- skin manifestations,

For xample,'among paint shop workers, out of 4 show;ng gkin afflections, 2 cases
were showed po%ltlve patch testing to thinne ars, which they used for initial .
roqtmcnt 0¢-cast1ngs and not to the SPray ‘paints, which were :being extensively used,

‘In all these cases, where. patch testing showed positive results the substances
wers cutaneous sensitizers. No case developed acute generallzed ‘skin manifestations
as a result of patch testing.

. PREVENTIVE MEASURES: .

(a) Prevention of cutting oil Dermatitis:

Avoiding skin trouble depends mainly on removing the cubtting fluid from the
ckin. It has been. sald that to avoid dermatztls,,the emphas;s should be put on
cleasing the worker.than oily, No amount of experimentation wi%h creams, - -
protective clothing, or. other measures will justify a neglect of cleanlinesss
Tt s difficult to change the habiits of some employee, and it 1is embarrassing to. -
call attention to uaciean habits. This poses a personal problem.

» Excellent results in:thenprevegtion.of dermatitis have been achieved where

empioyees'obSQrved»certain”precautidnary;measugesg:,;

Contd.,



. - 9 -

(1) Wbrk garments shoulé be washed Wlthln reasonable frequency. Splash guerds
feSuened to cuttlng mechlnes have been foun& effectlve in affordlng protectlon from
flying chlps and 011 spray.

(11) Before startlng work at lunch tlme and when qulttlng work wash with mlld
soap and warm water, generously. The protectlve barrler cream should be used before
startlng work and efter each perloélc ﬁashlng.' 7 o _ ] ‘

(111) Petrol kerosene, naphtha, turpentlne end 31mllar solvents must not be
used for the removal of 011 or grease from the skln. Such solvents defat the skin end
may this cause dermatltls or aggravent ex1st1ng skln dzsease. ‘

(1v) Employees should be partlcularly careful to protect thelr clothing from |
becoming soaked with. euttlng oils, o S

(v) Every cut and. scratch should receive medical ettentlon Ho. prevent any spesisg.

(H) Preventlon of dermatltls due to varlous solvents end synthetlc reelns, :
paints, etc.@ : o o . . :

The general principles of. pfevenfion“ére'by bomyeiliﬁg the workmen ta wash. their
hands wlth eoap and water before going tc Work use of barrler creams and washlng them
off w1th eoap before eatlng 1uneh reapglylng it 1mmedlately after lunch and rem371ng it
: 1mmedlate1y upon ' finishing work for the day. and leavlng the plant The weerlng of
rubber gloves . over such appllcatlons of Creams 13 also of value.‘

USE _OF BARRIER CREAM: ' .

Barrler creams have now gelned an accepted plece 1n Industrlal hyglene. The o

incidence of dermatltls An explosive industries reached great proportlons durlng the
II world war and development of suitable berrler creams played 2 1arge parﬁ 1n over-
coming the problem. , _ , , L y
h ‘ There is much confu581on in 1ndustry as to the real purpose of barrler cream and
it is unfortunately a fact that in many cases; the creams are used 1nd1scr1m1nete1y as
an aid o cleansing rather than.- -systematically as a prophylaxls egalnst dermatltls.A
Barrler {reams sheuld be considered primarily as a prophylaetlc agalnst

dermatitis and the fact that they assist in cleaning the skin a secondary advantage.
iz a breventive measure. they muet use regularly and must be applied as frequently as
the naﬁure of the work being done requires. These creams are meant to apply as a

thin film on the skin whlch:acts‘as_a:barrler against the‘offerdlng agent.

TYPES OF BARRTER CREAMS:

(1) Simple vanishing cream type: containing zinc oxide which fills the pores

of skin and prevents the entry of irritants into the pores. ‘

(ii) Water repellant types produces a thin film of water repellant substance
(insoluble) which is useful for protection against acids, alkalies, paints, resins,"
cutting oils, coolant cils, kerosene, petrol, diesel oils and other chemicals,

(iii) Water ‘soluble type: for protection against irritant powders and dust..
Since it is readily soluble in water, it is reapplied- every time, worker -comes in
coatact with water, L ' _*

(iv) Silicon creams: They form an extra layer of protective silicon on fop
of the horny layer of the skin and help in protection“ageinst various sengitizexrs,

B



T S SeELT e ' T T T T T o T e e e e e P T LT I LT

=10 -

Vi. S UMMARY ) o
(i) Out of a total of 159 cases Surveyed for skin manlfestatlon

owing to their occupatlon, 57 (35.9%) had deflnlte mlld moderate evmdence
gf occupational dermatitis. _
i ‘ | ';(ii) Various types of Chemical and Powders sensitizer were studied,
o (iii) The lmportance & leltatlons and results of patch testlng has

.been dlscussed.
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My thanks are due to the Management for their co;operaﬁion in conducting
this survey. _ ' ‘ :

I am particularly thankful to the workmen for voluntarily submitting
themselves to medical examination and application of patch tests on their

back,
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