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Adsorption of Chlorhexidine Gluconate to Surgical Cotton
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The adsorption behavior of chlorhexidine gluconate (CHG) to absorbent cotton and gauze was
investigated in order to elucidate the lowering of CHG concentration in aqueous solution imm-
ersed surgical cotton. CHG was scarcely adsorbed to plastic containers. The residual percent-
age of CHG in 0.02 and 0.05% CHG solutions containing 3% absorbent cotton fell in 2 days
to 14 and 54%, respectively. In the case of 8% cotton, the residual percentage in the same
solutions fell to 14 and 39%. Although the residual percentage differed with CHG concentra-
tion or quantities of cotton, the adsorption isotherms uniformly showed Langmuir type, and the
amount adsorbed was about 9 mg/g of absorbent cotton at the equilibrium concentration of
more than 0.05%, as compared with 3 mg/g in the case of gauze. Though the amount adsorbed
was small, as indicated above, the effect of adsorption on bactericidal activity is not neigligible
in view of the low CHG concentration used in hospitals. It is, therefore, desired that the
amount of adsorption is taken into consideration when the CHG solutions are prepared.
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Table 1. Residual Percent of Chlorhexidine
Gluconate (CHG) in Various Con-
tainers after 6 Days at 0.02%
Solution

Mean + S.E., n=4

Glass container Plastic container

98.1 = 1.1 98.8 + 1.5
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Table 2. Effect of 3% Absorbent Cotton on Residual Percent
of CHG in Distilled Water

Initial concentration of CHG (%)

Day r N \
0.02 0.05 0.2 0.5
1 23.4 56.1 84.8 96.3
2 13.7 51.7 83.1 93.5
3 10.7 51.0 81.2 95.5
4 9.8 51.2 84.5 95.5
6 6.8 50.6 84.6 95.5
Table 3. Effect of 8% Absorbent Cotton on Residual Percent
of CHG in Distilled Water
Initial concentration of CHG (%)
Day A
r \
0.02 0.05 0.2 0.5
2 14.4 38.6 74.0 82.6
3 4.6 23.2 69.5 84.2
5 3.7 16.8 67.5 83.4
6 4.2 13.4 65.5 84.2
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Fig. 1. Adsorption Isotherms of CHG on Gauze M3 % TixThEhld, 52%, 82 TxThLhld, 39
and Absorbent Cotton oL, LasL CHG DiRfi~ oW iy Langmuir
@ : Absorbent cotton, 3% o R y e v
o : Absorbent cotton, 8/”/3 &4 FxAL, Co 230.06% Ll o ThR ffmss i
M : Gauze, 2% * :S,E., n=3 MRITF—ETHUER T 4 9mgTH 7Tz, I— ik

NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

342 W B ¥ % Vol.9, No.4 (1983)

Table 4. Effect of 2% Gauze on Residual Percent of
CHG in Distilled Water

Initial concentration of CHG (%)

Day .
4 A)
0.02 0.05 0.2 0.5
1 80.9 92.0 99.4 99.7
3 78.5 91.9 99.8 101.2
4 78.9 92.3 98.6 100.1
6 78.8 91.3 98.5 98.6
Table 5. Effect of Ethanol on the Adsorption of CHG by Absorbent
Cotton at 0.05% Initial Concentration of CHG
Amount adsorbed ( mg/g )
Concentration of ethanol (%)
4 L —
0 10 70
5.2 + 0.4 6.6 + 1.7 2.8 = 1.6
Mean + S.E. , n = 3
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Fig. 2. Relationship between the Adsorption 2 Mg, ERMAK, BIRT, SR, A
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