
CHAPTER ONE 

INTRODUCTION 

1 



1.1 BACKGROUND 

Natural rubber latex is a natural occurring organic polymer. It is extracted by 

tapping the bark of the rubber trees. This latex contains the rubber hydrocarbon, 

which is called Cis 1,4 Polyisoprene polymer, and its monomer is Isoprene. The 

natural rubber hydrocarbon has unique inherent properties of higher tensile strength, 

green strength, flexibility, etc. Scientists all over the world are trying very hard to 

produce a polymer that can substitute the natural rubber. The efforts have not yet 

been successful. 

The concentrated form of the natural rubber latex is used in Dipped products, Foam 

products, etc. Dipped products manufacturing industries mainly involve with the 

production of gloves, balloons, baby teats, baby toys, condoms, etc. and Foam 

products manufacturing industries with cushions, mattresses, pillows, etc. 

The main consumption of latex is used for the production of gloves. There are 3 

different types of gloves available in the market in the form of surgical gloves, 

examination gloves and household gloves. Further the gloves are produced as 

disposable gloves and non-disposable gloves. The disposable gloves are used only 

once and non-disposable gloves are repeatedly used. Surgical and examination gloves 

belong to the disposable category, which prevent the body fluids and viruses 

contaminating the skin of healthcare workers. These gloves are used as powdered 

gloves. The powder is used for easy donning and removal property. Natural 

Since it is a natural occurring polymer, the NR latex contains many non-rubber 

substances. Mainly Carbohydrates, Proteins, Lipids, Ash (Trace metals Na+, K+, 

etc.). They are distributed in the rubber and aqueous phases. The composition of 

these varies between certain limits in the latex. The proteins help to keep the stability 

of latex. The dipped products manufacturing industries use the centrifuged 

(concentrated) latex, which has a very low protein content in the final product. This 

small protein content has created immense problems to the latex industry. There have 

rubber latex is the preferred material for the surgical gloves due 

flexibility, better protection from viruses, less cost, fit and feel comfort. 
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been suggestions that the available plant proteins can cause allergic reactions 

to some of the sensitized people. 

Although the risk of latex sensitivity to general public is small as 0 .5%-

4.0% there are several groups that face greater risks (Bader 1997). These groups 

include healthcare professionals, spinabifida patients, certain industrial workers who 

are using gloves and those who are generally prone to other allergies. These allergies 

mainly have the symptoms of tears, burning or itching eyes, swollen mucus 

membranes, dizziness, abdominal pain, contact dermatitis that show skin irritations 

and anaphylactic shock on the sensitized individual (Vance 1997). 

The NR latex allergies are mainly found in powdered gloves. This powder can 

absorb the protein from the glove inner surface. Thus it can create different medical 

reactions on human body. The cornstarch powder with the protein can disperse 

randomly. This airborne protein can induce peritonitis, inflammation of the throat, 

nose and lung membranes. It can act as a station for bacteria and infect the surgical 

wounds. Further the protein-absorbed powder can induce skin irritation on contact 

with human skin. Hence the powder has become a transfer agent for sedentary as well 

as aerosolized proteins (Vance 1997). 

There are more than 40,000 NR latex related products in the market. The biggest 

consumer is USA with 13 billion pairs of NR latex medical gloves imported per 

year. It is estimated that 10% - 20% of healthcare workers in USA have some form of 

NR latex allergy (Perrela 1999). Thus user friendly, natural agricultural product has 

begun to create problems in the society. The Food and Drug Administration (FDA), 

the National Institute of Occupational Safety and Health (NIOSH), the Occupational 

Health and Safety Administration (OHSA) and the Consumer Product Safety 

Commission (CPSC) are all involved in making regulations for NR latex. The OHSA 

has already issued a technical bulletin advising the workers to select NR latex gloves 

only when necessary and to choose low protein powder free or synthetic gloves. 

There are 140 lawsuits at present against glove manufacturers due to effects of NR 

latex allergy (Vance 1998). Hence stringent rules and regulations have been 

formed to curb these perils. All these factors have contributed to shrink the NR latex 

3 



glove market and to expand its rival synthetic glove usage. Still with all these 

drawbacks the NR latex glove is the popular choice among the glove users and the 

synthetics have not been able to make any match. 

There are some solutions to overcome the NR latex allergy. 

(1) Produce powder free gloves 

(2 ) Reduce the protein content of gloves 

(3) Use Guayule tree to extract latex 

There is an increase in demand for powder free gloves. Since powder is the transfer 

agent for protein the surface lubrication of the inner glove surface should be 

increased by some other means. It can be done by surface halogenation, treating with 

Silicone, coating the glove inner surface by a different polymeric material, which is 

bonded to NR latex film, and flocking. 

There are various experiments going on to reduce the protein content of NR latex 

gloves. This can be done by proper and thorough leaching methods, using double 

centrifuged latex by creaming the centrifuged latex, enzymatic treatments and 

radiation vulcanization. 

Guayule latex has been considered as an alternative to NR latex because of non

availability of allergens, which cause the latex allergy. Although it is not a wide 

spread plant, it promises commercial viability. Still Guayule latex is still under 

experimental stage. Hence it has not made any significant impact as a replacement. 

Surface halogenation is done to reduce the surface friction and surface tackiness 

which is associated with NR latex films. This is a popular treatment for latex dipped 

gloves. It gives easy donning, removal property and smooth pleasing feel. 

Halogenated rubber is harder than vulcanized rubber. The surface halogenations are 

done as chlorination, bromination and iodination. 

Chlorination treatment is considered as the best since it reduces surface 

friction and surface tackiness much more than the other halogens. Thus 

it gives a microtextured film. It has been found that chlorination 



reduces the extractable proteins and removes excess accelerators from the 

glove surface. The chlorination can increase the chemical resistance of 

the glove film. Unless it is not over chlorinated there is an 

improvement in the properties of the glove film without affecting the 

bulk properties. 

There are three basic surface chlorination systems, which can be applied, in 

industrial use (Blackley 1997). 

(1) By immersing in Chlorine water which is prepared by dissolving 

Chlorine gas in water. 

(2) By immersing in aqueous Sodium Hypochlorite solution, which is 

acidified by dilute HC1 acid. 

(3) By immersing in an aqueous solution of an organic chlorinating 

agent, which is Sodium Dichloroisocyanurate. 

From all these three systems Chlorine gas dissolved in water is the best 

system but to control the Chlorine gas it needs more expensive and 

better equipment. The process of chlorination by an aqueous Sodium 

Hypochlorite solution acidified by dilute HC1 is less expensive and it 

needs only simple equipment. 

According to the previous experiments it has been noted that there is 

a reduction in the surface friction of the glove surface due to 

chlorination. It has proven as Blackley suggested that the higher the 

chlorination level lesser the surface friction. M.C. Khew in his research 

has found that higher concentration levels cause surface cracks on latex 

films. He noted that with the increase of chlorination level more 

surface cracks develop on latex film. This is a big problem in chlorinated 

gloves because after a prolonged storage period there can be very 

small holes on glove surface which are not safe for use (Bader 1999). 

Some research have been done on reducing extractable protein from 

the glove surface by chlorination. The higher chlorination levels reduce 

more and more extractable proteins from the glove surface (Bader 1996). 

According to the chlorination levels there are some variations in physical 
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properties. Blackley pointed out that there are no significant research 

done on physical and chemical properties with different chlorination 

levels (Blackley 1997). 

1.2 AIMS AND OBJECTIVES 

This research is focused on the optimum chlorination level that gives less surface 

friction, surface cracks, extractable protein content and high tensile strength of a NR 

latex film, which will be useful to the NR glove industry. 
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