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alf a decade ago latex
Hgloves weie the hottest

things in the rubber
industry because of ccmcem over
the spread of AIDS. In advanced
countries whole set of medical
staff, military personnel and even
super market woikers have started
using gloves as a protective
measure against AIDS. Use of
gloves in USA and North
America became routine in mid
1988. All these created a
world-wide boom in the market
for gloves. Many investors in
USA, China, M ~ysia, Indonesia
and Thaiwan rushed their money
for glove production. Price of
gloves touched its peak level of
110 US dollars per 1000 pcs
during that penod. But in later

years ie; in 1989 and 90-s the
trend began to reverse due to
overproducti<Mi and price of
glov» fell in the range of 15-18
US dollars per 1000 pieces. Many
latex gloves units in USA, China
and other European countries have
closed in 1990. This situation
lead to healthy demand sui™ly
balance and finally the industry
has revived and international price
has improved to the range of 25
to 30 US dollars.

In India also more licences were
issued to est™d"ish glove units.
However only a few licensees
have started producticm and other
left the field. The units which
started production faced teething
troubles when the world glove
market was gloomy. The Indian
manufactures are still in dilemma
thou” the units in Malaysia and
IndcMiesia are setting fw a
take-off. In order to know about
India’s response to the changing
situaticxi and to examine the cause
and significance of these
upheavals a study was undertaken
and the finding of the study are
presented in this report.

METHOD OF STUDY

Surgical gloves (sterile &
non-sterile) dispc»able
examination gloves, household
gloves, industrial, electrical and
postmortem gloves are the
diffluent typ«s of gloves made
from natural rubber. Of these
examination and sureical eloves
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are the most sophisticated and
smsitive items. Demand is also
more fw these items not (Hily in
the world market but also in the
domestic maricet. The units
manufacturing examination gloves
can also make surgical gloves
with the same type of machinery
and technology.

In India there are about 150 glove
manufacturing units of which 47
are en”ged in production of
surgical and examination gloves.
AU these units are using
automatic dipping plants whether
imported or'indigenously
falMicated. Of these 47 units
majority are concentrating in a
single item ie., either surgical or
examination gloves. However a
few are producing both the items.

The present study is confmed only
to the surgical and examination
glove manufacturing industry. All
the required details were collected
from the producers in a ie-tested
guestionnaire through interview
method. Secondary details were
collected from the periodicals and
other published sources.

GLOVE INDUSTRY - A
WORLD SCENARIO

On the global scale Malaysia tops
in die i™oduction taking a major
share in the world market. It is
reported that the total installed
capacity of the country is about
15.5 billion gloves per year. More
than 80 units have registered as
members in the Malaysian Rubber
Glove Manufxtures Association



In addition sane big and small
units are also producing gloves.
Production of rubber gloves in
Malaysia for the year 1987 was
396.74 million pairs and this
increased to 1345 million pairs in
1988, 1593 million pairs in 1989
and 1796 million pairs in 1990. In
1991 production was 2227 millicm
pairs accounting 24% increase
over the previous year’s
I»oduction. Export earnings of
rubber gloves from Malaysia also
increased from 848 million dollars
in 1990 to 1033 million dollars in
1991 accounting 22% increase .

In Thailand about 50 units have
started production though licences
were given to 140 units to form
latex glove plants. Total installed
capacity of glove industry in
Thailand is understood to be not
less than 5.5 millicMi . Installed
capacity in Indonesia also rose
from 0.4 billion in 1987 to 3.2
billion in 1988 and was expec”
to increase 9.8 billion in 1990°
Tne installed capacity in Srilanka
is limited to produce 400 million
pieces of gloves per annum.
Srilanka’o export of rubber glov”®
jumped to 222 million pcs in
1991 from a mere 3.8 million pcs
in 1990 . Similar rates of growth
have accrued in other key
~oducing countries like Taiwan
Philippines UK and Giina.

GLOVE INDUSTRY IN
INDIA

Government  India also issued
more than 100 licences to
establish glove units for*export
production. Of this iSo0\Aone
third of the licences have
established their factories. In
addition some units in domestic
tariff area (DTA) have also
developed their capacities to
produce gloves using automatic
plants. The status of glove
industry is given in taMe-I.

Table 1.

Status No. of Units
Kl1Z 19
EOU 15
DTA 13
Total 47

Though 47 units have started
ventures (see table-1), all have
not enjoyed the expected levels of
business. Many uni” are closed or
on the verge of closure due to the
glut in the worid mari~t. A few
have gone out (tf business. There
was a major set back in the “tire
glove indu” in 1989-90,
1990-91 and first half of91- 92.
Recently the p~ormance showed
that the industry is well on the
way to progress. Good inquiries
are coming up from Unites States
and European countries as the
world glove market is picking up.
MEU\y units in India have got
orders for the next one to two
years. Those units who were in
dilemma fw the last two years *
have also started production.

During the period of study there
are only 40 units actively engaged
in production of glo>«s. Of these
26 are exclusively engaged in
productitx) of examination gloves
8 units on surgical gloves and the

Table 2.
Status No. of No. of
Units Plants
Flz 14 18
EOU 14 21
DTA 12 12
Total 40 51

Examination
Gloves (million pcs)

Examination Gloves
(million nos.)

Glove Units in India using atomatic Dipping Plants

Total Instal led Capacity

Surgical Gloves
(million pairs)

690 72
745 132
174 82
1609 286

remaining 6 are manufacturing
both surgical and examinaticm
gloves. All these units have a
total installed capacity for
producing 1369 million pieces of
examination gloves and 144
million pairs of surgical gloves.
Summai”®ed details of these units
are given in table-2.

In addition to the existing units
three more units are planning to
start production by the end of
1992 with a opacity of 120
million pieces of examination
gloves. Therefore the production
capacity of examination gloves by
the end of the year will be 1489
million pcs.

PRODUCTION AND
EXPORT

Production and export made by
the units for the 1~ 3 years are
giv” in table-3. Table shows an
upward trend in i*oduction
indicating good progress in the

Summarised details of Glove Units

Production Capacity

Surgical Gloves
(million pairs)

540 24
715 34
114 86
1369 144



industry. 1991-92 producticm is
more than doubted campared to
the previous year’s producticxi. In
this period seven units started
pfoducti<Hi taking advantage of
the maricet potential which
collapsed earii”™.

Regarding exports it is noted that
major share of examination gloves
produced is exported (98.4% in
1991-92) whereas surgical gloves
are mainly marketed within the
country. The expCMt figure given
in tablc-3 will not tally with the
actual made as there are few more
units in the smaU scale sector
which are not covered in this
study.

Underutilisation

Capacity utilisation of the industry
is very low ie; about 15% in
examination gloves and 62% in
surgical gloves. Low capacity
utilisation which is common
throughout the industry is mainly
due to the surplus capacity
available in general particularly in
examination gloves. This
underutilisation ctf capacity
implies increased cost of
{x~oduction which make the glove
industry incompetent in the world
market Therefore all units should
increase their production, at least
to cover the break even, so that
they can compete with
international gaints in the world
mailcet.

MARKET FOR GLOVES

US Gwmany Canada UK South
Africa and other European
countries are the important
marketing cenDes for gloves. The
ANRPC reported that US itself
requires up to 8,000 mUlion pairs
of gloves in a year.

According to the General
Agreement on Trar*? and Tariffs

(GATT), the wwld import of
rubber gk)ves is estimated to
reach around 30 billion pcs per
annum. Studies also project” that
requirement of Uuex gloves in US
will go up to 10 billion by the
end of 1™ and global demand
will go up to 35 billion pcs
Another projection made very
recently showed that global
market for gloves at the ciurent
period is estimated at around 9
billion pcs and it should cross to
10 billion pcs by 1994. The US
market is d | set to absorb 6.S
billion pcs in 1992 and is
expected to stabilise at the range
of 7.5 to 8 billion pcs by
1993-94. The requirement ot
latex gloves in Germany should
also increase to 1.5 billion pcs by
the later half of the Decade.
Gemmny’s import in 1991 was
955 miJlicm pcs of gloves.
However, on contradictory to the
expectation, import of gloves in
these countries remained subdued
for over one year particularly in
1989 due to over production and
dumping of second quality gloves.
But in later years import trend has
improved when the world
economy faced shortage of quality
gloves with FDA regulation. The
index of import of rubber gloves
in USA Japan and EC have
strengthened during this period.
The US also imported 5975
million pcs of gloves in 1991
accounting an increase of 57.36%
ovCT the previous year’s import of
3797 million pcs. In the first two
months of 1992 US imported 1.67
billion pcs an increase of 176%
ovCT the same period in 1991.
Table-4 gives country-wise
imp(Mt of rubber gk>ves in US for
the years 1990 and 1991.

T{">le reveals that Malaysia’s
share in US maiicet has increased
from 63D5% in 1990 to 64.52%
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in 1991. Thailand also has
im|HOved the position from
12.23% in 1990 to 14.33% in
1991. India’s share in 1991 was
doubled from the previous year’s
sliare of 0.59%.

Domestic Markets

Demand for latex gloves in India
has also increased in view of th™
increasing incidence of AIDS in
the country which has been
realised by the medical profession
recently. Exp«ts in WHO argued
that AIDS is spreading in India as
quickly as in Africa and the
country’s situation is more
complex. WHO conducted a
rurvey which revealed that highest
number of AIDS cases and zero-
positivity rates have been reported
from Bombay and Calcutta and
the natiwi-wise average HIV
prevalance rate has gone up from
0,2% in 1986 to 1.3% in 1990
accounting a sev”~-fold increase
within the five years. The study
also estimated that current
infection in India varies between
3 lakh and 5 lakh this will go
over one million by the turn of
the Century . Considering this
Union Cabinet has recently
established a national AIDS
Control Authcaity (NACA) for
quick implementation of AIDS
control programme.

As stated earlier gloves can also
be ~lied in other areas like
food, meat packing
industryJahdiy, catering etc...The
rise of such industries in India
should definitely give gloves a
greater share in the domestic
maricet People engaged in
chemical handling, food
processing, automotive, hazardous
waste and beauty parlour are
often wearing surgical gloves
which are costlier than
examination gloves. Many of



these pM~le are not aware of the
availability effexamination gloves.
They simply buy gloves whatever
is available in medical shops
without c(Misidering its price and
quality. They are also buying
~Nves from platfonn vendors who
are trading second qualiQ' gloves
and rejections made from the
export trade.

All these shows that there is good
martlet few examination gloves in
India. The only thing is to exploit
the market For that» our
manufactures should create an
awaren” simong the consumers
about the various ai™Ucations of
gloves and popularise its uses
through proper media.
Appendix-l gives a rough idea
the maiicet segment for gloves in
India.

PROSPECTS

IYospects of glove units in India
looks bright. For surgical gloves
market is very stable and demand
is going up. Demand for
examination gloves is going up as
the world market is now
expmencing a shortage of quality
pF~uct  new FDA regulatiOT.
Awareness of the ccmtinuing
siread of AIDS and other lethal
diseases has caused the world
market for gloves to expand at the
rate of about 10% per annum.
Price realisation has also
increased to the range of 25-30
US dollars (C.LF.) as against
15-18 US dollars during the slum
period. Quality of Indian gloves
are noway inferior to gloves made
from Malaysia and odier key
producing countries. However our
manufacturers should take into
account all the devek™Miients &
regulations made in USA and
other Europeao-countries on
import of latex gloves.

Table 3. ProducdoD and £xp<Ht  Glove
Year Production Export
Exam. Gtoves  Surgical Examination Surgical
(millionNos.) Gloves Gloves Gloves
(million (millicm nos) (million pairs)
pairs)
1989-90 $6.086 9.749 19.098 2.846
1990-91 80.958 38.176 55.543 5.390
1991-92 208.470 89.442 205.132 33.081

FDA Regulations on Latex
Gloves

In the past US buyers were
sticking cm to ASTM standards
and consignments that failed to
meet ASTM ~tecifications were
rejected. Later, for assuring safety
and effectiveness of medical
gloves, the US FDA has reviewed
the glove testing proceedures. A
more stringent le ™ testing
methodology was introduced
which differs from ASTM*s
testing methodology by adf~ng a
1000m| water test According to
the Federal Food, Drug and
Cosm(Uic (FD and C) Act all
medical gloves including patient
examination and surge<Mi*s gloves
eith” produced domestically or

imported/traded in USA are
subjected to the following controls.

1. Registration

the US glove manufacturers are
required to register with FDA and
foreign glove manufacturers are
encouraged to do so.

2. Devise listing

all glove manufacturers are
required to list with FDA by
completing the medical devise
listing fonn.

3. Pre-market Notification
[510 (k)]

Manufacturers of gloves are
required K>sulMnit a pre-maricet
nodfication, also known as 510 (k),

Table 4. Country-Wise Import of Rubber Gloves in US
for the Years 1990 and 1991

Quantity Imported (million numbers)

Country
1990 1991
Malaysia 2393.7 (63.05) 3855 (64.52)
Thailand 464.3 (12.23) 856 (14.33)
United Kingdom 395.5 (10.42) NA
China 218.8 (5.76) NA
Taiwan 136.8 (3.60) NA
Indonesia 70.8 (1.86) NA
India 22.6 (0.59) 64 (1.07)
Oth~ 93,9 (Z47) NA
Total 3796.4 (100.00) 5975 (100.00)



to the FDA indicating all details
of gloves including the type and
source of power or other donning
lubricant used and its speciflc-
Nation. A statement/summary of
the safety and effectiveness
information should also be
submited alongwith the 510(k:).

4. Labelling

display of written, printed or
graphic matter upon the
immediate container of glove is
strictly required. Name and places
of business, statements of identity
and net quantity content, country
of origin, lot number & expiry
date, donning powder
identification and caution,
adequate direction for use etc....
are important to be noted in
labelling.

5. Good Manufacturing
Practices (GMP)

Manufacturers of medical gloves
are required to meet the current
GMP regulations for medical
devises. The GMP regulation
requires that every finished glove
manufacturer shall prepare and
implement a Quality Assurance
(OA) Programme which should
include the following:

-adequate organisation and
suffici™t trained personnel

-formsd and documented QA
Programme

-designated QA manageoient
-review of all records

or rejection of
materials, components and
finished produce

-adequate aid coniroUed
equipmrat, enviionmrat and
fKilities

-assure adequate and correct
guality assurance checks

-identification of QA problems
and corrective actions

-periodic audits with corrective
actiois.

All these five regulations are
commcm to both patient
examination and surgical gloves.
However in the case of marketing
surgical gloves in USA, FDA
requires a few more resuictions.
They are,

1. Supply data on skin irritation
and Dermal Sensitization studies
of surgeon’s gloves.

2. Dusting power used for
surgeon’s gloves must be cleared
for marketing by die Pre-maitet
Af~roval (PMA) process and this
should meet the specifications of
absorbable powder (made from
cornstarch ) in United States
Pharmacopea (U.S.P).

3. A sterility assurance level
(SAL) of 10~ is also required for
surgecMi’s gloves. That is the
sterilization process designed so
that the probability of a glove
being non-sterile is 1 in one
million even if the gloves
originally contained highly
resistant micro-organisms®.

RecenUy it is found that the use
of I™ex containing medical
devises cau ™ various allergic
reactions resulting in death,
urticaria, rhinitis and res”~toiy
symtoms such as asthma”™. The
American College of Allergv and
Immunology in May 1992
provided a board list of
recommendations of latex allergy,
since most of the allergic
reactioDs are caused by
extraciable proteins that occure
in latex, FDA has instructed to
make nrotein levels in latex

RUBBER BOARD BULLETIN « PAGE9

medical devices as low as
possible. FDA also published an
advisory document to all
manufacturers of latex devices
suggesting various steps to
minimize the leachable proteins.
A brief review of FDA’s
suggestions are given below”®.

1. Leaching

removal of as much of water
soluble proteins as possible from
latex devices by conuolUng
leaching process.

2. Post cure Processing

off-line washing of latex devices
with hot water after completion of
curing process and surface
treatment of the cured device with
chlorine or other agents.

3. Latex Specification

manufacturers should specify the
water soluble protein content of
the raw latex to be purchased
which can be reduc” by
centrifugation and other
techniques.

4. Manufacturing and
Quality Assurance Process
Validation

the process for measuring i™teins
must be validated and
documented and assure that the
leaching, cleaning or ueating
process being used adequately
reduce water soluble proteins to
or below the level in the
company’s specification.

PROBLEMS AND
SUGGESTIONS

One of the important problems
faced by the Indian Glove
industry is low price realisation. It
is reported that Malaysian ~ves
are sold at higher prices because
of the eoodwill and govt, su”™”"rt



they earned. The price they get is
about 4000 US dollars (10-15%)
more than what v'e get per
million pcs. Beside market
infoimaticxi is provided by the
Trade Attaches of the Malaysian
Embassies in Europe and USA
which enable the Malaysian glove
manufacturers to take part directly
in tenders. Since these facilities
are not available to the Indian
glove manufacturers, it is
suggested that, the Indian
Embassies attached to European

countries should collect mari»t
infonnation and pass on to the
msuiufacturers. A consortium of
manufacturers should also be set
up in US or Canada to organise
marketing of Indian gloves. This
consortium should collect
international prices of gloves and
on thm basis fix lowest price for
Indian gloves below which no
manufacturer should sell and
higher price should be targetted
on the basis of quality. Similarly
trade mission, trade expositi<ms

and individual visits are also
useful for making trade relations.

Lack of collective mariceting is
another limitati(Xi. As the
manufacturers in Malaysia &
Indonesia have established a joint
marketing agency, our
manufacturers should also work
collectively fcn-getting best i~ es
so that they can win larger share
in the world market.

Intemati<xial buyers are still
worried about the quality of

Annexure. |

DOMESTIC MARKET FOR SURGICAL/EXAM GLOVES

HOUSE WIVES

LABORATORIES

FOOD PROCESSING

HOTELS

BEAUTY PARLOUR

WASHING CLEANING MIXING

BIOGAS
COOKING

DENTIST PHYSICIANS
LABORATORIES PAINTERS
CHEMICAWPESTiaDE
MIXING

CASHEW PROCESSING
SPICES PROCESSING
PROCESSING OF PICKLE
FISH PROCESSING

STAR HOTELS BARS
CLEANING IN
RESTAURANTS

HAIR DRESSING
HAIR DYEING
MASSAGE OF CREAMS



Indian gioves to FDA rules.
Therefore to challenge the new
FDA regulations* it is necessary
to create an awareness among the
Indian manufacturers of FDA
rules and GMP.

Efforts should be made to jrovide
a forum for the latex glove
manufacturers in India to
exchange knowledge and views
developed in advanced countries
about the allergic reaction of latex
medical devices and its hazards U)
the medical community. Here it is
wcwhile to mention the
“International Latex Conference
conducted in the first week of
November 1992 in USA which
was nuinly sponsored by the
Food & I g Administration and
the Center for Devices and
Radiological Health. The reports
and papers presented in the
conference revealed that
firuency of reporting latex
allergy in different parts of the
wex'ld has been increasing in
recent years. Considering this
manufacturers in Malaysia
reviewed various methods for
reducing protein during the
production of medical devices
such as gloves and condoms. It is
reported that the typical "on-line
or off-line leaching" treatments
removes approximately 50% of
the water extractable protein.
Chlorination, Steam Sterilisation.
Enzyme treatment of latex and
use of barrier coatings have also
be” found effective in reducing
protein levels or denaturing the
protein as part of
manufacuiring {Kocess. The level
of protein in the serum phase of
latex can also be reduced through
double centrifugation.”

FDA'’s alert on latex allergy
incited many glove manufacturers

in USA to prruce TPE gloves
(Thenng>I~c Elastomer Gloves)
which are reported to be free
from NR latex skin irritants™.
They also  started to fmxluce
Powderfree Gloves and Clean
Room Gloves as the demand for
these items has considerably
increased in the intonation”™
market It is estimated that the
use of powderfree gloves may
grow from the current estimated
ISO million pcs to around 1000
million pcs in the next two to
three years. This type of gloves
also fetch a better price of atleast
8 to 12 US dollars per 1000
pieces extra than the price for
examination gloves. India can
produce powderfree gloves ore
econmnically than Malaysia and
Indonesiabetsuse of less labour
cos™ in India 9s high labour
component is required to produce
this type of gloves particularly in
the stage of chlorination and
in™)ection.

To tap the domestic market it is
suggested to establish a marketing
networic with individuals
approaching the important
maiiceting segments. Gloves can
also be marketed in small pouches
through super martlets so that they
can be popularised easily.

CONCLUSION

The success of glove units in
India is beyond doubt optimistic
atleast for the next few years. The
price is moving towards better
realisation and profitability.
Practical convertability of export
proceeds is also favoiuraUe f~tw .
The manufacturers should take
heed of all these aspects and
co-operate closely with FDA
administration. They should also
make liberal advertiseirient
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campaign to establish an image
for Indian gloves in abroad so
that they can develop good trade
relations in the international
market
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RRIMFLOW: A PROMISING RADICAL METHOD OF
CROP PRODUCTION IN Hevea

he current scenario in the
I natural rubber industry in

Malaysia dictates the
necessity for radical technologies
of crop production in Hevea.
These techniques should have
attributes which could overcome
several constraints associated with
existing conventional exploitation
systems and contribute to higher
labour and tree productivity. This
will ensure that the returns per
unit area are more remunerative,
with improved man/land ratios
that are comparable to other
plantation crops.

Figure la. Components of RRIMFLOW - a PVC
applicator for stimulant application, With LE .ECS sets for
collection of latex in a sealed container, which in this case

is a polybag.

It is generally known that
processes occurring in latex
vessels following excision tapping
and the activity of bark
coagulants on latex as it flows
down the tapping cut ccMitribute to
cessation of flow, 2-3 h after
tapping. Although the flow time is
enhanced by several hours in
stimulated trees, it is, however,
confined to the initial few
tappings after application of
stimulants. U is obvious that much
higher yields with long hours of
latex flow can (xily be achieved if

methods could be developed to
circumvent these restrictive
mechanisms on latex flow.

The RRIM has, therefore,
developed a novel and radical
technique of exploitation of
Hevea known as 'RRIMFLOW".
This technique, which is an
incision method, is combined with
application of a potent stimulant
which keeps tiie latex vessels
unplugged for considerable length
of time over an extensive area of
bark ¢cm the panel. The latex is
extracted in a closed system into

f igure Ib. Extraction of latex through a plastic ubing
(2mm diameter x 60mm length), with one end fitted ink> the
puncture and the other end leading into the sealed

polybag through a 2mm aperbire.

RUBBER BOARD BULLETIN « PAGE 12





