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D e p r o te in is e d  N R  la te x
he m ost ab u n d an t n o n -ru b b er 
constituents (excluding w ater) in 
fresh  la te x  are  p ro te in s , lip id s , 
quebrachitol and inorganic salts. The 

tota l p ro te in  con ten t o f fre sh  la te x  is 
approxim ately 1- 1.5 %  o f which about 25 %

is absorbed on rubber particles. These water 
soluble proteins are to be eliminated as much 
as possible to m inimize the protein allergic 
re a c tio n s . C e n tr ifu g a tio n , en zy m a tic  
deprotenization, leaching and chlorination 
are the most popular methods adopted for 
deprotenization o f N atural rubber latex(NR 
latex) /  products. Extractable protein (EP) in 
natural rubber latex can be minimized at two 
stages. First is in the latex stage itself, in 
which the raw  material is treated to reduce 
the amount of proteins. The second is in the 
product stage where the latex products are 
subjected to vario u s treatm ents such as

leaching in water, polym er coating etc. in 
order to reduce the protein content.

L a te x  s ta g e  d e p ro te in iz a tio n

Single and double-centrifuged latex 
Centrifugation is the most important method 
adopted for the concentration o f field latex. 
D ilution  o f the sin gle  cen trifuged  latex 
fo llow ed  b y  re-centrifuging reduces the 
am ount o f soluble protein content o f the 
co n cen trate . F ilm s m ad e  from  d o u b le  
centrifuged latices have low er EP content 
compared to the films of single centrifuged 
latex concentrate. H ow ever, the film s of 
double centrifuged latex still require leaching 
for further reduction of the EP content and 
the additional cost of production diminished

mailto:sibyvargeselOO@yahoo.com


the acceptance o f double centrifuged latex in 
industry. Re-centrifuging o f prevulcanized 
latex is also found to reduce the EP content 
when com pared to normal prevulcanized 
latex.

Enzymatic deproteinization 
Enzym es are highly specific proteins that 
catalyze chemical reactions. The antigenic 
potential o f N R  latex can be reduced b y  
treating the latex with a proteolytic enzyme to
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Figure 1. Digestion of proteins with 
proteolytic enzymes

digest the protein into small pieces (Figure 1). 
Deproteinization of Hevea latex can also be 
conducted b y  proteolytic enzym es such as 
ficin, trysin, protease, bromelan and pepain. 
C e rta in  d ra w b a c k s  a sso c ia te d  w ith  
enzymatic deproteinization are (1) low  level

o f deproteinization (40-50%) under normal 
conditions (2) selective deproteinization and 
hence inconsistency in the process and (3) 
high level of dilution required for latex (3%) 
which ultim ately leads to low  PRI.
A n  enzym atically  produced low  protein 
latex concentrate (Loprol) has been developed 
by RRIM , M alaysia. Though Loprol could 
m eet specification s o f exam ination  and 
surgical gloves, it could not find market due 
to the high cost of production, requirement 
fo r ad d ition al cen trifu gation  etc. O ther 
commercially available low  protein latices 
are  L ap tex  (R evertex), S e latex , S tartex 
(Thailand) and Allotex (Indonesia).

Deproteinisation using radiation process
About 25% of the proteins, including the 
enzyme required for rubber bio-synthesis, are 
bound to the latex particle surface. During 
irrad iation  o f n atura l rubber latex, this 

p a rt ic le  b o u n d  p ro te in s  u n d e rg o  
disintegration w hich later get w ashed aw ay 

during centrifuging leading to deproteinized 

latex. Hence the deproteinized latex can be 
prepared from N R  latex b y  irradiating the 

field latex w ith y -radiation to a total dose of 

20 kG y  fo llo w ed  b y  d ilu tin g  the latex to

Table 1. Variation of protein content with 7 'radiation

Process
Protein content (mg/g)

Cream  phase Serum phase

Field latex (after centrifuging) 1.20 11.30

Field latex (after centrifuging & irradiation) 4.40 -

Field latex (after irradiation & centrifuging) 0.60 13.86

Field latex (after irradiation, dilution and 
centrifuging)

Not detected 14.01
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2 8 -3 0  d rc . T h is  d ilu te d  la te x  is  then  
centrifuged w hich w ill g ive  concentrated 

latex alm ost free of soluble proteins. Table 1 
illustrates the variation o f soluble protein at 

each step in the deproteinization process.

P ro d u c t  s ta g e  d e p ro te in iz a tio n

Leaching Process
L each in g  is an essen tia l p rocess in  the 

production  o f alm ost all latex products. 

Leaching rem oves the excess coagulants, 

w ater soluble non-rubber m aterials such as 

p ro te in s  and re s id u a l co m p o u n d in g  

ingredients from products. This imparts good 

physical properhes and better film clarity to 

the products. Leaching can be done either to 

the wet-gel in the online or to the dry-film  in 

the off-line process.

In the production of latex examination gloves, 

wet-gel leaching often carried out for a period 

of several minutes, usually 1-10 minutes in a 

continuous chain dipping line. It w as found 

that a slurry d ip im m ediately after drying 

g iv e s  m uch m ore effective reduction of 

extractable protein content in latex gloves. In 

some cases a combination of wet-gel leaching 

and dry-film leaching is desirable for removing 

the EP. Surface coating of finished products, 

either by clipping or by spraying is another 

technique used for reducing the EP content.

Polymer coating
Migration o f protein can be limited by coating 

N R latex gloves with a synthetic polym eric 

barrier which also provides easy donning in 

the absence of powder. The coating materials 

norm ally em ployed for m edical gloves are 

h y d ro g e l, a c ry lic , s ilic o n e  p o ly m e r, 

polyurethane or polym er blends. Polymer 

coating therefore, is a suitable alternative to 

chlorination for the production of powder 

free  la te x  ex a m in atio n  g lo v e s  o f lo w  

extractable protein content (Figure 2).
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Figure 2. Polymer coating of NR films 

Chlorination
Chlorination, which is. used to reduce surface 

friction and tack, m arkedly decreases EP. 

Online chlorination of N R  latex products is 

performed b y  immersing the products for 2-3 

minutes with 0.3% of chlorine solution. After 

chlorination, the articles should be washed 

in a 2% aqueous ammonia solution. They are 

then w ashed in water and dried.

Reactions o f chlorine w ith  N R  products 

results significant reduction in the level of 

ex tra c ta b le  la te x  p ro te in s  d u e to the 

additional w ashings carried out during and 

after chlorination and the convei&iun o f some 

latex proteins to insoluble form s due to 

chlorination.

N RL G loves + C h lo r in e -----Chlorinated

Gloves



Table 2. Reduction in protein level with different processes’

Method Amount (%)

Extractable protein in fresh field latex 100

After enzyme treatment 2

Centrifuged latex 13

Double centrifuged latex 8

Compounded latex (by solubilization) 8

In-process leaching 10

Vulcanization 15

Off-line leaching 4

Chlorination 0.3

Radiation processing Non detectable

su rface  o f the latex 

particle and subsequently 

substituting the protein 

molecules and displacing 

them (Figure 3). A fter 

d isp la ce m e n t, the 

protein becomes mobile 

and easier to dispose of.

A s s e s s m e n t  o f  p r o ­

te in  con ten t

T h e m ost co m m o n ly  

u s e d  m e t h o d s  f o r  

th e  m easu rem en t o f 

extractable protein (EP) 

content are  m o d ified

•Data from  An$ell Int, re la tive  levels

Table 3. ASTM recommended powder limits

NR Gloves
Powder limits

ASTM standards
Powder-free Powdered

Surgical 2 mg/glove 15  mg/dn:i3 D 3577-00

Examination 2 mg/glove 10 mg/dm3 D 3578-Ola

Fumed silica
The addition o f fum ed silica to N R  latex 

compoimds w ill results in the production of 

N R  gloves w ith low er extractable protein. 

The silica is postulated to attach itself to the

* • * .
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Figure 3. Replacement of rubber bound 
proteins by silica

Low ery method, notably the RRIM modified 

low ery, which is adopted as M S 139 2:19 9 8 , 

the ASTM  D 5712-95 and 99 and EN  455- 

3:1999. The reductions in protein content by 

different processes are listed in Table 2. 

Responding to the concern of consumers, 

A ST M  has recom m ended upper pow der 

limits for exam ination and surgical gloves 

(Tables.)

Consum ers are now  given a variety o f N R 

latex medical gloves with minimal health risk 

to choose from. They are namely: powder free 

gloves- chlorinated and / or polymer coated;



low p o w d er/  low  protein gloves; gloves 

lubricated b y  alternative pow der that almost 

do not bind proteins.

SU M M A R Y

The latex protein allergy problem has led to 

intensified research effort since early 1990s 

for the development of deprotenized natural 

ru b b e r  la te x  w ith  red u ced  am o u n t o f 

allergens and low  allergic potential. Several 

versions o f low  protein latices have been 

developed through suitable treatment of field 

latex, latex concentrate and prevulcanized 

latex  that in v o lv e  either m echanical or 

chemical means.

The mechanical route involves essentially 

m ultiple centrifugation o f a diluted latex, 

w hereas the chemical approach involves the 

u se  o f  su ita b le  p ro te o ly tic  en zym e or 

surfactants ( no-eiuym atic), fo llow ed  by 

su ita b le  p u r if ic a t io n  p ro c e ss  su c h  as 

cen trifu gation  or rad iation  fo llow ed  by 

centrifugation.

A  recent benchmarking exercise o f both the 

experimental commercial low protein latices

has show n  w id e  varia tio n s in  n itrogen  

contents, protein contents of raw  latex cast 

films and vulcanized latex dipped films. For 

vulcanized latex dipped films, a combination 

o f wet-gel and post-cure leach or chlorination 

w ould be necessary to ensure films with low 

allergens.
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