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Abstract — This study was performed to develop antimicrobial films using polyvinyl alcohol and methyl cellulose.
Methyl cellulose and polyvinyl alcohol films plasticized with PEG(polyethylene glycol) were prepared by solvent cast-
ing process under addition of 0.025~1.0 wt% ampicillin and 0.1~1.0 wt% streptomycin as an antimicrobial agent. The
mechanical properties of prepared films were examined by universal testing machine(UTM). Tensile strength of methyl
cellulose films was 15.44~21.70 N/mm?>. Tensile strength of PVA(15 wt%) film was 20.2~51.5 N/mm?, and the tensile
strength of the antimicrobial films were decreased linearly with increasing the antibiotic loading amount up to 1 wt%.
Antimicrobial activities of PVA and methyl cellulose films containing ampicillin and streptomycin through the disc dif-
fusion test for the Staphylococcus aureus and Escherichia coli. The antimicrobial activity of methyl cellulose films and
PVA containing ampicillin were higher than that of containing streptomycin methyl cellulose films. The results indicate
the films may be a proper materials for antimicrobial packing applications.
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Table 1. Characterizations of polyvinyl alcohol

Degree of Degree of
Saponification(%) Polymerization(n)
P-05A 87.5 500
P-17A 87.8 1700
P-20A 87.5 2000
F-17A 98.0 1700

P: Partial saponified type, F: Fully saponified type, A: Antiforming agent
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Table 2. Mechanical properties of methyl cellulose films
Tensile strength(N/mm?) Elongation(%) Thickness(mm)

MC-15 ¢p 15.44 26.42 0.009
MC-400 cp 20.92 49.31 0.033
MC-1500 cp 21.70 41.98 0.076
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Fig. 1. Disc diffusion test result for S. aureus and E. coli : (a) ampicil-
lin/(b) streptomycin containing methyl cellulose films.
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Fig. 2. Tensile strength and elongation of ampicillin containing methyl
cellulose films.
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Fig. 3. Tensile strength and elongation of streptomycin containing
methyl cellulose films.
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Table 3. Mechanical properties of polyvinyl alcohol films
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Fig. 4. Tensile strength and elongation of PVA films(F-17A).

ol vjal] @A) "Wolfs & = Uk I EE F-17A-15
wi%oZ} 51.1 Nmm*2 7 $9ko v, A5 P-17A-15 wi%’}h
60.6 %= 714 =9} Fig. 4= F-17A9) 34 7)A14] ZAeS v}
ERd groltth. dRbARl del4 E2leld @l (polyethylene) HE52] <1
A7} 45 N/mm?Qd-S 128w F-17A-5 wi%2] 45§71 4]
o] 7FEAL AN FEO 7 AF A HEr} vo}l AE9] Fr
Zel| oefgo] QAL AT YT glol HE 0 2] Ehgo] of
Aok F-17A-20 wt% Qs A0 52 AER Qs H
Fo= 7|7t o7 whiel A ARl Aeet A} =2
QFFEE HolE F-17A-15 wi%Z | 5 Azl 714 2gke Ao
2 AMRHECE Fig 52 F-17A-15 wit%?] 7% 2513 g7t w9) 41
E ah= vERA Zloth 60 °CollA] 13 Q

3%
o
2
o,
o
ol
kil
o
>,
ol

70 10
60 - ]
-

-~
£ 50+ e -
z £
& g
@ 2
5 40 Le X
b o
- — =]
E
5
= 30 L2

20 r T T T T 0

20 40 60 80 100 120 140
Temperature(°C)

Fig. 5. Tensile strength and elongation of F-17A-15 wt% films accord-
ing to drying temperature.

Tensile strength(N/mm?) Elongation(%) Thickness(mm)
Min. Max. Mean Min. Max. Mean Min. Max. Mean
P-05A-15 wt% 15.1 29.4 20.2 8.4 23.6 15.1 0.023 0.029 0.027
P-17A-15 wt% 233 42.4 32.1 21.3 84.1 60.6 0.031 0.037 0.030
P-20A-15 wt% 31.9 477 38.6 26.9 90.1 512 0.025 0.027 0.026
F-17A-15 wt% 45.7 553 51.1 2.9 3.5 3.1 0.040 0.043 0.040

P: Partial saponified type, F: Fully saponified type, A: Antiforming agent
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Fig. 6. Tensile strength and elongation of F-17A-15 wt% films accord-
ing to decrease of water content.
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cillin/(b) streptomycin containing polyvinyl alcohol films.
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