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[bookmark: _GoBack]Background: It has been demonstrated that fragments of glass contaminate contents of medical glass ampoules during preparation for therapeutic use. To prevent drawing of these particles into the syringe, use of small bore needles and/or filters has been recommended in the literature.
Aim: The study has been designed to determine the level of glass particle contamination during breakage of drug ampoules, and the effect of filter use on reducing glass particle contamination. Using different make syringe-filters, efficiency of glass particle removal and filter material deposition have been investigated.
Materials and methods: A total of 90 glass ampoules provided by three pharmaceutical companies (A, B, C) were used. Medical glass ampoules were broken-open manually using a cotton cloth as support. Dispensation of ampoule contents were carried out with 21G and 22G needles, with and without syringe filters. Presence and sizing of glass particles were determined by light microscopy and photographed. Data were evaluated by calculating the mean, standard deviation, frequency distribution, and by applying the Kruskal Wallis and Bonferroni-corrected Mann Whitney U analysis. This study was supported by TUBITAK (Project No: 216S375).
Results: In this study, 726 images from microphotography of 192 samples and related measurement values were examined. Glass particles ranging in size from 1.42 µm to 118.52 µm were detected in 94% of the samples. In total, there were 96, 229, 345 glass particles in groups A, B, and C, respectively. Each group was investigated in the following drawing-dispensation permutations: 22G-22G (a), 22G-syringe filter (b), and 22G alone (with no needle or filtre) (c). The same pattern was used for the 21G needle, with sub-grouping designation d-f, respectively. Each subgroup (a, b, c, d, e, f) of each drug was compared to each other in terms of glass particle length, surface area and perimeter. A statistically significant difference was found between subgroups of A and B, and between subgroup a, d and e (p˂0.00). The mean size of the glass particles in the samples transferred by syringe filter was decreased by 35% in length, 29% in perimeter and 59% in area.
Conclusion: With this study, it was confirmed that glass particle contamination of contents occurs in the process of opening of glass ampoules. Efficiency of glass particle removal was influenced by the bore of the needle, syringe filters, and type of make/content of medical glass ampoule. Use of 0.22µm filter was partially effective.
Suggestions: Policies should be developed to substitute glass ampoules with plastic ones or to design filters capable of completely removing inorganic materials.
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