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These units provwde;emplovment to ;worﬂforce of
-,}a@nroy1m1uclf 5000 men-and wWomens ‘Being in “thes small
ﬁ*qﬂale sedtor *hese concerns ‘Arel installed. with open
,“;mapufacturzng qutems andiare: eqtlrely opcrated’manually,
oo Pmple cpportunities Aduring Fuestufs manufacture ‘existy
?for human: contact with these. compounds;  and there 1s. no
Jooredason: ‘not to- sugpcct SlQﬂlflcaﬂt absorptxon of: tnese
'Fjuchemlcals Lhrough fhe reopsratory or: cutaneoas route.=~
0 In 1963 the Dye Panel of- the Government of: Tndia (2). met
-g.bo lay down a code of work practlcea And connccplon w1+h
U the smalls scale dye industry.  The: report was baaed on
Al hyg;en@ survey which' revealed that workers weres i _ _
rexposed to snbstantlal amoants of chemlcals at tbﬁ_worknlace;}?uhﬁ“~
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'n Def1nlt1on
- - -”?e term avestufF ref efs to pro&ucts use& Lo 1mpqr+'
._.colour 1o other . materials and ihcludes both dyes. and - -
pigments, - Dyes are Qoluble and +the -colour tends tO: attach

1tgalf to textile: rlbres or other materials immersed An

+the solution. - Pigments on the other hang.a“e insdluble o

and they impart colour to an object by being dlspelsed

tnrougn out in ﬁznely sundivided particles. (3). PRI
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:”ffDlazo compound and the' Coupling component,  In the Small_

! eLge beHZene,;uoloune,f:

nd anthracene'by the gupbgtitution of at

one;hydrogep: on': by an: amlno;group.,, G '
free amino group 1q descrﬂbedj's_a Drzmary*amlre.

'unstntuted'by aﬁ alkyl or zryl group, - | ;
compound.: is a secondary amlne, when both“:yarogen atoms
afe”rep?aced3a tertlary aane results.ﬁjgﬁ S

'.MAI\.UFApTURE*' s

L ke b 8 S s A T i wn w

~m'vThe egspnblal feactlo% 11 the manufacture:of dy@stuf
neclflcally Azodvestuffs is the reaction: between “the .

‘scale sector W1t open menufacturing systems. the first
.step is the weighing out &€ raw materials to be: £ed. 1hgo

__fthe VaflOLS ‘Feaction plants. The process GE DlaZOtxsatLGn gﬁ*ﬁ'
wtakess place invthe first reaction plant with. aromatlc* i

j;amlne _Nltritc,_and acid. or. alkali undér certain S
: envmronmental ‘conditions,  The: formed diazo’ compound is -
“then transferred to the sefond reaction plant together o

“ jgw¢th the coupling: component to- yleld +he finished azo

ve product. . The liguid dyestuff is subjected to the L
Filter'pre 3G where in with resulting loss of ‘water, cakes

'7:o£ dyestuff are formed. . These are placed. in the hot

- air-oven to further thydrnte them, The solid cakes of
dyestuff is then. powdered i the pulverisor to vield a
fine powder. This is them mixed and packed manunlly.

'HAZARDS:

The hazards of uyéotuf manufacture arise largely
from the primary and 1ﬁtermedla e compounds, and from
the reagents and solvents used in the synthesis (3).

SYRTHETIC DYES:
Dermatitis, both contact and irritant has been the
most comnonly report ted probilem in the dye manufacturing
Cindustry. Irritative eXLECt in the eye and resgpiratory
system due to accidental splashing and inhaiation of dve
‘dust respectively have alsc been documnented. Sensitization
of the respiratory system leading to Bronchial Asthma
has also occasionally been observed, ERecent evidence
Cfrom WIOSH indicates that many of the synthetic dyes
~derived from certain aromatic amines are carcinogenic
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“The

fconc¢ntraulons Ase, :
s danigerous. ana_ﬂay “lead-on: to coliapse and: daath.
coloudines bothio rtho. and ‘para may broduce transzen
;haematurla after heavy. exnosurm due: to ?rrltatlve ef
on the urinary eblthe11um, Nany aromablc amines produc
Heinz podies. in Lhe red: blood cells, Certain. ~others: areg
skin sensztl?orsus Ehe compouna @ubhenvlenedlamlné dghar i
jresplratory ﬂeﬁsltlstr ‘and-may caUse Asthma_ln sen51tlsed-g
f;_lﬁlelAualsa“_Cerualn dlgmlnes have pntenb hepgto tox;c

'.",'foec'tg,'_ S e e EHRE e

S The most: serlous @ffecc due o chronlc exposure?***“

'ﬁto aromatlc ‘amines is thwt of: Cancor 0f the Upperiand .- oo .

CrLower: Urinary svstem,, TEiE egtabllshed that Ben21d1ne,ﬁfgf'~'-

_;gf2~Napthylam1ne, ~and éoﬂylgu ne-are” potedt carc1nogens inco

S humeans,cwhile: there is: qutilClent evidence to gtate that. .~ oo

*:ﬁglakaptnylamlne, o-tolidins, oudianisidine, -and: o»alch¢om*fﬁ B

©. oo roben#idine are -aleo ‘suspect: ‘carcincgens, - An: undue i
]p'lnCLJence.ox_,lddéer cancer ‘among -Workers: emgloyed dAns

Cthe dyestuff industry has been: ‘documented in a number oF

__.stucles in  Europe ‘and U.S.A. since the vear 1895 (6<7), -

Experimental evidence in: support of the assocxatlon '

hetween bladder cancer and exposure’ to Ben21d1ne and S

JwNapthylamine has been: Gemonstrated by Hueper et al (8)“f”

“in 1938,  15% of all neoplasms due to occubatlo@a1 PR

exposure arise in the Urinary Tract being second in .

- pumber only to Occupational cancers of the skin (o).

. Case R.AJM. et al (10) in 1954 reported in a follow up

- Of 25 exposed workers 13 developed bladder cancer

deriving a grose incidence rate of 52%, Maltoni el al

{11) in his veoview on this subject alsc reported an

association between upper urinary tract cancer and

occupational exposure to dgesturLs andé their intermedi-.

ates, The latency period in most studies ranged from

10-20 vears while fthe least exposure +ime associated

with the development of cancer was 1 vear {(9).

OBJECTIVES:

il s v o T et B i A ROP RN

A preliminary study of the health hamards in
the Small-Scale dyestuff industry was planned and executed
‘with the following objectives:

1) To assess the health impairment of workers
employment in ”mall~8cqie dyestuff industry.

21 To identify the %rlorltv arcas of research
on which a definitive study could be planned.
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worker, dbﬁ%foié?"edﬁ@fisé& he

-MéﬁﬁemoglODln;content;1n
:he_m;ddle Of tha' &hlft

Regpalratory Allmebts,  -;1"

Were draw SfFromsfour small scale: units located“'
' All_tne workers ‘were. Snterviewed and- rl-nlca-_y.

The followzng 1rvestlgatlons-WEr"Con@uczed

: 38? of thg HOIKCIS had Respqutory Problems on the
day'of eXleﬂdblOﬂe “The cor?@spondlng Figure in the control
Lgroup. was il 3% Affected workers reported - experlenCLng
._cough, chest paln, Dreothlesunes¢ whlle at work '- :
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i Illness _ % Of Workers % of Come "

parlson Group

‘Respiratory 20,0 4.3
- Skin 20,9 1.8
- Urinary . 8.3 Nil
- Loss of Apetlte/ﬁausea/Vomltlng 7.6 1.6
- Accildents 4,1 Nil
- Others 10.8- 6.3
‘None 18,3 76
METHEMOGLOBINEMIA IN DYRSTURF WORKERS
Group Normal . Evevated but Significantly
0 to 2% Acceptable 2%to5% Elevated 5%
“Workers (%) 31.5 47.3 21,2
Mil Nil

comparison (%) 100
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"”ffThéSe”sympfbms'Cémé”bn?ésﬂa_fesﬁlf”bf;iﬁhalatiOnj_[71'

' :féf ifritan%*gasseSfreleased-during_the{chemicaly:eadtionf3h
CEt the diazotisation plank. ‘Smoking habits did not:

*gfaggravate.the-symptoms.~:Pulanary'function“tes'S_févealed}j S

" that 35% of the workers had impaired lung funétion

jevidént_im_a'miid_impairmentﬂof-FéE.V,isﬂzMany'workérs'f

o inthe mixing and'packingi§ivisi0n:alscchmplaineé”severly5 {f;-[f;f
of respiratory symptoms due to the inhalation -of dye dust. ool

‘released during operation of the pulverisor and while ..
manually mixing and packing the dye powder, - None of the-
- workers either at the Diazotisation Reaction plant or
at the Mixing and Packing division were observed to be-
“wearing any kind of Respiratory Protective device,

.2, Skin Diseases.

_ Skin diseases were detected in 20.9% of exposed
workers and 1.8% of unexposed controls. The nature of
the . leison indicated both an allergic and irritative
actioclogy. Lelisons were ohserved in the exposed parts
of the body which came in contact with Chemicals.,
Workers in the Filter press division unduly complained =
" of skin problems and this could be attributed to frequent
splashing and spillage of chemicals in this process, '
Although all the workers were provided with work clothes
rhese were changed infreguently and were all observed to
be dirty and stained, :

3, Methemoglobinemia.

21.2% of exposed workers had significantly elevated
methemoglobinemia in the blood. 47.3% of them had an
elevated but acceptable level., Raised methemoglobin in
.the blood 1s a reversible condition and is indicative of
the effects of absorbtion of aromatic amino and nitro
compounds, Basy fatiguability and nild head ache were
_reported by some exposed workers. Those employed in
the mixing and packing divisions had the highest levels,
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ere reported by exposed dorkers.; Most of tnem had ani
elevateo_M'“hemog1001n leveirln the blood aﬂd g 51gn1f1cantf
prooortlon of them had miecroscopic: ‘hematuria in the = S
urlne, "The’ most ha ardous otaqe s the m1x1ng and pacPLngv
aepartment, workers. in this. stage had the nlchCGt methewn’
LOglobln levels lndlcatlng muklﬁum exposure to aromatic. .-
Samino: ‘and nltro compoupds,- It ig not: p0851hle toatt rlbute;
“any of these’ effects o exposurkhto any purtlcular compound.:

o numerous comno&nds in-any elngle factofy and have also
“had past exposures to unﬁnown compounds: in their” brev1ous _-

':fthe small scale industry. to 1dopt1fy the hazards que to S
-”aﬂy Qp501flc compoundo. : - : :

- RECOMMENDATIONS:
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St The mcst serlouv problem in- the dyestu’" 1n&uctry
©is that of Bladder Cancer which has been extensively - o

~rstudied and  documented. ”he -above survey ‘sirce -1t was

L a limited exploratory one did not. reveal this problem, -
A more . definitive stuydy has been ﬂlanned to study - the -

2 Urinary tract cancer risks in relation to the dyestuff
crindustry. . A Case~-Control study is to be conducted at the
“local Cancer hospital to examine the association between

Coccupational and Upper and lower urinary tract cance r.._
“Also planned is a large scale longltualnal 5 year urine
‘cytology survey of these workers. -
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due’ to sevbral reasons.,{ﬁbrkers are simuld taneouslv expoquj*a

-ﬁnlaces offemplovments: This makes it almost: 1m90551ble s ORI



