Supporting Information: Impact of Gamma Irradiation and Ethylene Oxide Sterilisation on the Stability of Crystalline and Amorphous Drug Solids


	Table S1: Melting temperature and Glass transition temperature of each drug molecule (Elkhashab et al., 2025; Hanna et al., 2019; Sartawi et al., 2023; Stevenson et al., 2019; “Vismodegib - American Chemical Society,”.; “Zolmitriptan | C16H21N3O2 | CID 60857 - PubChem,”). 

	Molecule
	Melting temperature (°C)
	Glass transition temperature (°C)

	Itraconazole
	165
	59

	Vismodegib
	180
	84

	Betamethasone dipropionate
	178
	96

	Estradiol
	177
	85

	Zolmitriptan
	136
	49



	Table S2: Mobile phases, detection wavelengths and run time for HPLC analysis of each drug.

	Molecule
	Mobile phase (% v/v)
	Wavelength (nm)
	Run time (minutes)

	Itraconazole
	60% acetonitrile, 40% water, 0.075% formic acid
	264
	16

	Vismodegib
	50% water, 50% acetonitrile, 0.1% formic acid
	264
	12

	Betamethasone dipropionate

	65% acetonitrile, 35% water
	254
	15

	Estradiol
	60% acetonitrile, 40% water, 0.1% formic acid
	280
	16

	Zolmitriptan
	15% acetonitrile, 85% buffer containing 0.2% triethylamine, 0.1% formic acid
	223
	8
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	Figure S1: Results of the 14-day sterility test of vismodegib crystalline powder and amorphous samples following gamma irradiation and ethylene oxide sterilisation. (a) Gamma irradiated samples in fluid thioglycolate medium, (b) Gamma irradiated samples in soybean-casein digest medium, (c) Ethylene oxide sterilised samples in fluid thioglycolate medium, (d) Ethylene oxide sterilised samples in soybean-casein digest medium. The positive and negative controls for each respective medium were common to Figures S1–S5.
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	Figure S2: Results of the 14-day sterility test of itraconazole crystalline powder and amorphous samples following gamma irradiation and ethylene oxide sterilisation. (a) Gamma irradiated samples in fluid thioglycolate medium, (b) Gamma irradiated samples in soybean-casein digest medium, (c) Ethylene oxide sterilised samples in fluid thioglycolate medium, (d) Ethylene oxide sterilised samples in soybean-casein digest medium. The positive and negative controls for each respective medium were common to Figures S1–S5.
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	Figure S3: Results of the 14-day sterility test of betamethasone dipropionate crystalline powder and amorphous samples following gamma irradiation and ethylene oxide sterilisation.  (a) Gamma irradiated sterilised samples in fluid thioglycolate medium, (b) Gamma irradiated samples in soybean-casein digest medium, (c) Ethylene oxide sterilised samples in fluid thioglycolate medium, (d) Ethylene oxide sterilised samples in soybean-casein digest medium. The positive and negative controls for each respective medium were common to Figures S1–S5.
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	Figure S4: Results of the 14-day sterility test of estradiol crystalline powder and amorphous samples following gamma irradiation and ethylene oxide sterilisation.  (a) Gamma irradiated samples in fluid thioglycolate medium, (b) Gamma irradiated samples in soybean-casein digest medium, (c) Ethylene oxide sterilised samples in fluid thioglycolate medium, (d) Ethylene oxide sterilised samples in soybean-casein digest medium. The positive and negative controls for each respective medium were common to Figures S1–S5.
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	Figure S5: Results of the 14-day sterility test of zolmitriptan crystalline powder and amorphous samples following gamma irradiation and ethylene oxide sterilisation. (a) Gamma irradiated samples in fluid thioglycolate medium, (b) Gamma irradiated samples in soybean-casein digest medium, (c) Ethylene oxide sterilised samples in fluid thioglycolate medium, (d) Ethylene oxide sterilised samples in soybean-casein digest medium. The positive and negative controls for each respective medium were common to Figures S1–S5.
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	Figure S6: Mass spectrum of vismodegib control and samples post sterilisation. (a) LC-MS of vismodegib control. (b) LC-MS of gamma irradiated vismodegib crystalline powder. (c) LC-MS of gamma irradiated vismodegib amorphous sample. (d) LC-MS of vismodegib crystalline powder post ethylene oxide sterilisation. (e) LC-MS of vismodegib amorphous sample post ethylene oxide sterilisation.
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	Figure S7: Mass spectrum of betamethasone dipropionate control and samples post sterilisation. (a) LC-MS of betamethasone dipropionate control. (b) LC-MS of gamma irradiated betamethasone dipropionate crystalline powder. (c) LC-MS of gamma irradiated betamethasone dipropionate amorphous sample. (d) LC-MS of betamethasone dipropionate crystalline powder post ethylene oxide sterilisation. (e) LC-MS of betamethasone dipropionate amorphous sample post ethylene oxide sterilisation.
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	Figure S8: Mass spectrum of estradiol control and samples post sterilisation. (a) LC-MS of estradiol control. (b) LC-MS of gamma irradiated estradiol crystalline powder. (c) LC-MS of gamma irradiated estradiol amorphous sample. (d) LC-MS of estradiol crystalline powder post ethylene oxide sterilisation. (e) LC-MS of estradiol amorphous sample post ethylene oxide sterilisation.
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	Figure S9: UV chromatogram and ES+ scan of control zolmitriptan sample pre sterilisation showing zolmitriptan signal with molecular weight of 288 g/mol
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	Figure S10: UV chromatogram and ES+ scan of zolmitriptan crystalline powder post ethylene oxide sterilisation showing degradation products with molecular weight of 420, 376, 332 and 304 g/mol
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	Figure S11: UV chromatogram and ES+ scan of zolmitriptan amorphous sample post ethylene oxide sterilisation showing degradation products with molecular weight of 420, 376, 332 and 304 g/mol
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	Figure S12: UV chromatogram and ES+ scan of zolmitriptan amorphous sample post gamma irradiation showing minor low-mass fragment ions at m/z 304.
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	Figure S13: UV chromatogram and ES+ scan of control zolmitriptan amorphous sample pre sterilisation showing zolmitriptan signal with molecular weight of 288 g/mol
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	Figure S14: Representative 1H-NMR spectrum of crystalline powders of (a) itraconazole, (b) vismodegib, (c) betamethasone dipropionate and (d) estradiol post gamma irradiation and ethylene oxide sterilisation.
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	Figure S15: Representative 1H-NMR spectrum of amorphous samples of (a) itraconazole, (b) vismodegib, (c) betamethasone dipropionate and (d) estradiol post gamma irradiation and ethylene oxide sterilisation.
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