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ABSTRACT

As a serial experiment of radiosterilization of medical products, we investigated the
feasibility of using gamma ray to sterilize antibiotics, tetracycline HCL.

Tetracycline HCl in aqueous solution and dried state irradiated with several dose levels
was assayed for physico-chemical properties by checking UV absorption spectra, paper
chromatograph, IR spectra and NMR spectra, and antibiotic activities by fmeans of agar
plaque technigue and tube dilution method.

In physico-chemical properties and biological activities, the tetracycline HCl in dried state
remained radioresistant up to exposure of 10 Mrad, however, in aqueous solution, the dose
of 300 Krad produced a significant inactivation.

From the results of this study, radiosterilization of tetracycline HCl is more recommen-

dable in the dried state than in aqueous solution.
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Fig.1. UV absorption spectrum of tetracyc-
line in aqueous solution
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Fig.2. UV absorption spectrum of tetracyline
in dry state
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Fig.3. Tetracycline, aqueous(0.02%) and dry
state, was irradiated with various dose
levels to 200 Krad and 10 Mrad, respecti-

vely.
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Fig.4. Paper chromatography of tetracycline
irradiated in an aqueous solution. Tetracy-
cline was applied on Whatman No.1 filter
paper, developed at room temperature for
48 hours, with solvent, n-butanol 870m/,
water 130m/, citric acid 4.8g, mixture.
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Fig.7. NMR spectrum of tetracycline
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Fig.8. Antibistic activity of tetracycline irr-
adiated in an aqusous soluticn Assaysd
was carrizd cut with Staph. awrews, ATCC
€528—2055 strain for overnight at 57°C

Fig.9. Antibictic activity of tetracycline irr-

adiated in the dry state. All conditions

were same as in Fig. 8.
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Fiz 10. Comparison of antibiotic activity of
tetracycline by tabe dilution method. Staph.
aurens ATCC 6538—2038 strain  used was
the concentration that shown 209% transmitt-
ance at 650 my. 9m/ of this solution was
mixed with Im/ of tetracycline (0.2mg/mi)
gamma ray irradiated with various dose
levels and incubated for 3—4 hrs at 37°C,
and then determined transmittance at 530
myu by addition of 0.5mZ, 129 formaldshy-
de. The percent of antibiotic activity was
calculated by comparing with standard
curve.
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