g
|
|
i

COOLANTS AND SKIN - OUR EXPERLENCE

( Dr. M.B.S, Lal, MBBS., DD,, B.H.E.L,, TRICHY-620014)

INTRAODUCTION: Bharat Heavy Elsctricals Limited High Pressuxe Boilexr Plant
. unit at Triuchi i8 a specialised unit for the manufacture
of steam generators. The manufacture inside thg factorny
are divided into three groups,

1. Beiler fabxicating works,

2a Machine Shop for tools, fixtures and standaxd machine
components, '

3, Production and testing of valves and fittings.

The main boiler fabricating works include the grums and pressure vessels

shop, cold and hot pipe shops, heavy machine shop, fabrication shop,ductings,
machanical and electrostatic ash precipitators, Some of the majore squipments
installed in the factory are plate bending polls, electro-slag welding
equipment, hesat-treatment facility, hot and cold pipe bending machines and
special welding machines, . .

PREVALENCE : In all industrial countries the prevalence of occupational
dermatoses is high. In great Britain it accounts for mest of the tofal
annual injury benefit, Incapacity from this cause represents so much lost
time and waste of health and money, for occupational dermatitis is largely
preventable, Anytime a survey is made in Tactories ofi U.S.A, more than 1%
of all the workers have ocecupational dermotoses. It is well known that
cutting oils and lubricants produce dermatitis not because they are more

- powsrful skin irritsnts than other chemicals but because more workerg are
exposed to their actisn for more number of yearzs. With the above facts in
mind, BHEL-DFS launched an occupational dormatoses survey.

In total 4921 workers are employed in various operations mentioned above,
following random sampling technigue, drawn from varisus {production and
gaintenance) departments in all 1986 employees. were screened. In the course
of the study one entity that has emerged as of occupational origin, the
prevalence of which is found to be high in oil folliculitis, 186 were found
to be affected with occupational deymatosese 0Out of which 142 were suffering
from gil folliculiti . The rest of the cases fell into the following
catergories,

a) Eczema of hands (in those employed in electroplatipg section
handling trighlor ethylene).: ‘

b} Melanuderma on cheeks, erythema with peeling of skin in fromt
of chest and forearms in the welders, :
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' any industxy involving a lot of machining,” burning, mechanical . =~ . 7

 DISCUSSION ON OIL FOLLICULITIS: Dil folliculitis is a known entity dn = =
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v emulsified with sweatb and ‘brdakdown praoducts ‘from the hoxny layer, = SR

' ‘The surface film, talled the acid mgtal because its pH is on the.. . .
acid side (4,2~ 8.6 )} can neutralize small amounts of alkali., .~
-'The1buffe;j¢apacity”pfgthe?surface-?ilms varies considerably from -
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B)  Stratum Cornium mainly composed of dead, keratinized cell contributes
' ' to the protective functions of the skin. The flexibility and . N
‘cohesion of the horny layer depend on its water content, which is
~maintained by hygroscopic propertiss of water soluble. residues of
nuclear and cytoplasmic substances. The cell wall of the keratin O
layer constitutes e lipid=conteining semi-pexmeable membrane that
encloses the water soluble substances as in a envelope. . The watar
holding substances ere protected by theoell wall lipidas, After
" removel of lipids, subssquent iwmsrsion in water for 2 minutes will
 remove a8 much of the water seluble substances from tha Keratin layer
as a 2 hr. immersion in watex not proceeded by defatiing. '

BREAK DOWN OF NATURAL RESISTANCE: A break-down of the natural resistance of -
the skin leads to increased permeability. = This. has an influencs on ‘
percutanedus ~ absorption. S o sr ‘

a) Deoclusion promotes percutanscus absorption. Water is imbibed by the
Keratin after prelonged immersion in water, It is of practical
importanee that mbber snd plastic gloves, wrist-watch stzxaps, rings,
dress protectors, waterproof adhesives shoes, ‘clothes and felds of
the skin provide sueh an oéclusion, B o

b) Alkaline : solutions have a deleteriocus action on the horny layex ..
and promote pereutansous absorption. ‘This “happens as amsult of
. break in the crosslinks, of Keresiwm present in'the form Yf-disulphids
S : . : links and Rydrsgen bonds. -
e) Lnflammatopy changes: In the epidermis facilitates: the percutaneous
- absorption thue = primary irritant dermatitis . can promote penstration
~ of allergens and conversely an ellergic. contact dermatitis the . .
penetration of primary irritants,

A ppendaggsse Fat spluble, moxious chemicals can bé absorbed through the
sebaceous glands and epithelium of the follicilar. root Sheath. Thus,
many substanges can tausé allexgic and cause allergic and non=-
specific inflammation in the. deeper part of the skin with an undamaged
‘horny layer. Pereegtansous absorption is slower on palms -and -soles
than other parts of the skin. This is probably dus %o the thickness

_ of the horny layer, to the presence of stratum lucidum, and to the

7. absence of heir follicles.  Absorpticon through sweat ducts and glands

is not fully evaluated.
istxy £ 3 i lgs

These sye used in the indystzies.

l. A3 a epolant,
P ... .2+ Carrier of the particls, ‘
3. Lubrieation between the tool and job.
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Chémica; comgm81t1cn,

Basically these are derlvatlves of allphatlc hydrocarbons,. ﬁliphatic
hydrocarbons are compounds of Carbon and ‘Hydrogen. They: mayube I

1. Parafflns (Saturatad Hydrocarbons)
2, Dieflns ¢ Unsaturated Hydrocarbons)

, The, allphatlc hydrocarbons of Lndustrlal importance arze ﬁnxlvad frgm
Petroleum, which i6 @ complex mixture of hydrocarbons, The' aiuratad
aliphatic hydrocarbons are used in indigtry as fuels, lubricants,
sclvents etc. ' :

Halmgenated hydracarhcns are derivatives of methane ethane and ather
hydrocarbons in which one or more of the Hydrogenm atoms have been -
replaced byatoms of Fluorine, Chlorine or lodine, Their solvent
properties are similar to those of. saturated hydrucarbcns but they :
are potent skin irritants,’ '

Cutting oils available asi-
1. Alkaline solutions-Milk alkaline compounds mi#ed'with
water-generally used in grinding operations,
2, Streight mineeal ocils, o |
E.TFatty olls. '
4. Sulphurmzed and chlorinated oils, -

5. Scluble cutting oils(Coolants) : They are mineral oils with -
_emulsifying material and available in different .propoxtions
with water according to nature of work and used mostly fcr.
ccollng. So known as Coolants,

IRRITANT DERMATITLS,

Actlan'uf Irritants: An irritant iz a substance. that in most people is
capable of producing cell damage ifegpplied for a sufficient tiwe and in a

gufficient concentration, Any chemical penetrates the skin and some

molecules alter the skin cells. Dermatitis resulis is these cells -are

not repaired. Many irritants induce damage by gradually exhausting-

the horny layer, denaturating the keratin, and altering the water-haolding

capacity i.e.,physie chemical damage. This increases the possibility

of latexr bluloglcal damdge to the living cells of the epidermis. Some

persons ars very easily irritated by many sabstances and soms areg easily |

irritated by only one group of substance although they tclerate others,

i

Jug Tvpes of Irrxtant Dermatitisgsw

1, Acute irritant Dermatitis: This is almcxted by strong 1rr1tants R
after a singls applications or a. few brief applzcatlnnS.

24 Dermgﬁitisffrdm Qumh;ativg Insu;ts:ﬁhnermatitig may davalop after
repeated insults by weak irritants over a long period. The :
astiological factors are complex, If the skin is exposed for = long
time to harmful agents, the possibility increases that the sum total
of these effects will be sufficient %o induce = dermatmtxs. Lowazing
of skin resistance may be the perpetuatxng CaUSE. '
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-PHEDISPESING FACTGRS

a) Age: Young workers usually becausa they are new on. the Jub.

b) Seasont- Summezx frequently because of more pQISpmratlon. Excesszve
sweat mecerates the skin and makes it vulnerable for the act&cn of
lrrltanﬁs. :

c) Ypcleaniiness: Uncleanllness of the workmng env1arnment exposes the
workers to large doses of external irritants. Personal uncleanliness
not only doss same but also permits the axternal lrrltants to remain. 1n1'
prolanged cnntact with the- skln. - - o '

-PATHGGENESIS OF OIL FOLLICULITIS . The cooclant, which is a liquid. pafaffin,
hydro-carbon is a good fat solveat and by its cumulative 1nsult1ng action
on the Sklh produce Dll fnlllculltxs.

PRUCESSES 1NVOLVED ARE AS FGLLUUS-“-”'
Ha ey (I
1l Chemlcal dumaqa.
&) By dlSuOlVlng the sebum coverlng the skin. . .
b) By exhaustlng the horny layer, denaturatzng the keratln and alterxng
the water holding capaczty of the skin.

'c) By enhanc;ng the . percataneous absorption and. dryness. : : :
d) Being fat scluble it is abscrbed: through the sebaceous glands ‘and
* fo¥licular root sheath and ireaches the deepar parts of the skin
znd causing non—Spsclflc 1nflammaﬁlmn.

2. Bilogical damage: , To the Epldermls accompanled by a dermal reaction,
3, Changez ‘siich 28 sweat retention and alterations ln the superflclal
bacterial" flora may add to the prncess,;. ‘

BIAGNUSIS- ' . o S :
1: Histoxy: Dermotitis developing durlng ‘period of 1ndustrlal sxpesurs.

ZQ'Sita_._t Un exposed parts where “the contact is maximum e.g. forearms
~ and ths arsas whlch are in cantact wmth spiléd clothes e.g.
thighs., '

3. Moroholodv of the lesiontWhether comudonasar acnefcrm lBSlGNB ox D
folliculitis.

4, Patch Test: Patch testing is emplcyed to diagnose contact dermatltls
and to determine the causative chemical irritant.

We have not dome patch testing in our study for the following reasansi=
a) Thé fact that coolants producing oil folliculitis is well established.

“b) - As many of the employees wers. having actlve lesions during.screening.
it was deferred. L : 2y e

Remedisl measures and corrective action taksnt- 7 LA R e

1. Fersonal Hyoiene.
Employees were lmpressed upon, about personal cleanllness.

2. Usp'of Barriex Cream: Barrier cream is. considered to be sebum whlch o
helps the skin in~ “{gbrication. It-is vexy effectxve against oil
T acne and folliculitis, ‘It is avallable in water aoluble base and
water repellant base. ' '

“Both the types” are difficclt to be washed off. A good lot of the cream

' applled goes inte the horny layer of skin. Sometimes’ it fails to protecht

< the skin, as the cream that occcupiss the interstices between the horny cells
does not protect the skin., Both the above factors were 1mprassed upoh the
warkers by health aducatmon at 1ndlv1dual and gruup levels.

:
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Codlants and health safety:

The need to maintain all the cutting fluid equipment iﬁ a_clean and serviceable
candltlon cannot be overestressed and users must be made aware of the dangera
that can be encountered from careless and in different handllng.

Factors 1nfluencinq Mlcrabxal Qrmwth.-
a) Inclusion of swarf and “rust in the system. '
b) Stagnation in the tanks of the used{cutting oil)} cnolant

AdVErsa effects. &f Micrgbial growths
-Biological degradatlon of coolants emanates bad odour. '
b) Chemical changes that affect the lubricating propeities and v15cnsxty
of coolants,
ck ngh microbisl activity can be responsible for poor surface finish,decreased
' tool like, rapid corrosion after machining.

FDLLUWENG STEPS ARE SUGGESTED TO DVERCOME THE ADVERSE EFFECTS gN CGULANTS
1, Prompt removal of swarf from he coolant is essential,

24 Sforage tanks should readily be accessible to facilitate éleaﬁiné
thoroughly and regularly.

3 Stagnatlnn helps bacterial growth and hence disturbing the whole volume of
the cmolant wzth a stirrer can be thought of. Another methad will be as
followss:-

The air ebove ‘the coolant surface inside the tank is Sucked, aliowed to
pass over an activated charcoal bed and then let off into atmosphere. '
Charcoal absorbs all the gaseous pollutents, A bed of 3 x 4' with helf
an inch layer of charcoal can be used for ten tanks. An air flow rate

of 60 to 100 ft/mt is to be mainteined. .. - '

4; Addition of germicide was thought of to. have a control pf'bacteria. An
experiment witlipine oil as a germicide was carried put, It was found
that 0.5% concentration .of pine oil can, keep the coclant less bad smelllng

fox. 3 weeks. L

54 If coolant has to be returned to the machine tuals"for’reuse, it~i3 -
| recommended -that it .can. be subjected to a retlamation process such as -
pasteurlsatxon to remoue the comtaminahts, PastelUrisation is a process in
whi.ch a deneral pool of coolant is created and the coolant is heated a3 PPToXe
upta ?5“8 thus killing all the germs, This heating is to be done as -the
coolant is allowed to pass thn@ugh a constricted space at a partlcular rate
”of fluw.

CDNCLUSIGN' .
1. 01l fcllzculxtles is the result of constant exposure of wurkers of

irritents ‘like cooclants for Long numbexr of years, In our study the minimum
number of years required to produce folliculities is 5 yearsi.

2. Bur_experience: Poor concentration of personal cleanliness, unawareness of
the protective nature of the Barrier Cream,patronising bacterial growth in
coclant tanks and re-using the seme are the promot1ng factors to produce
oil fcllzcullt;s._

3., SUGGESTIONS:

l. Health education of employees StrESSlng the importance of psrsonal,
cleanliness and thée use of barrier. cream at individual and . group levels.
Use of aprons will help to protect the clothes getiing soaked by coolanis.

2. As a follow=-up measure-ccnstant supervision,

3. Pasteurisation of coolants before re-use.

4. Adding germicide like Pine 0il 0.5%. concentration to combat the odour,..

"5, Sucking the air abeove the coolant tank and allowing it to pass through

an - activated charcoal bed. =

We would like to share yaux experlence.

I thank BHEL Organisation for providing me an opportunlty and encouragement to
conduct this survey, I am greteful teo Dr, Sadanandamurthy and My, Narayaman .
for this Valuable suggestion.. 7
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9, SWARF AND MACHINE TOOLS - P.J.G.GOUGH,
3. ARTHUR ROOK.



~ “TABLE I

Noes of Employess » /Number of » Number of .~ * *7. . Number of cases
who are exposed = BEumployses cases with : with oil . -
to the risk, Examined ~ Occupational = folliculitis
R AT e T o ‘ onies .

Umﬁwawamﬁw : Mo, of
: .- Employees

ot
b

VEN . B00 Lo 472

Ce B e e 40 -

MSTR o 434 420 5 315 65 © 59
b BN 2326 2044 > 723 a4 S =

MMO 298 157 .1 190 | 12 - 10

ELECTRICAL 284 215 . 120 7 l 4 L ¥

| . C& S - 152 125 © 90 4 " _4
| TRANSFORT | 285 84 - 130 5 . 2
CRANES 642 598 S on 2 2
TOTAL 4923 4155 .. 1986 186 i 142
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.. TABLE III:
.. .Number of ‘ Zagvmnmow;anmw o ewmmnmnnwmw om U :
DEPARTMENT - Employees . = with oil workers with wwamwmmhanpsﬁuoa
oo Exposed to - Folliculitis S oeil howwwoﬁwwﬁum - o a”w. Se
Coolants R _
MSTR : 349 - ;- 59 . 17 1in 40 to
, - | | - 1in 20
VPN 289 40 | 14 1 in 30 = to
" G o 1l in 20° .
'BPN : 342 - 23 - I 1 in 60 to.
g , ‘1 in 207
R a
MMO L o 10 | 25 ‘1 in 30 to
1 in 60

e ivwm owwue mwoam wwmﬁ the strength of coolants’ momm
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