Microscopic glass shards and rubber fragments contained in medical 

injections and their removal, identification and harmfulness analysis
 by cascade nuclear track filters, scanning electron microscope and Coulter instrument.
     
 Shi-Lun Guo 1, Jian-Xin Yang 2
       1 China Institute of Atomic Energy, P.O. Box 275 (96), Beijing 102413, China
       2 Beijing Fert Technology Co. Ltd, Beijing, China,
        E-mail: guo_shi_lun@sina.com 

Abstract
An enormous amount of microscopic glass shards and rubber fragments are produced during breaking ampoules and acupuncturing rubber plugs. These solid particles would enter the blood vessels during drip transfusion if no effective measures were taken to remove them from the liquid medicine. The particles would circulate in the vessels until they were blocked in the blood capillaries. To remove the harmful particles during drip transfusion is an urgent need in internal medicine and primary care. Two types of cascade track filters (CTF) are constructed in this study, which are: (1) PP+PET cascade track filter made of polypropylene (PP) fiber membrane as preliminary filter and polyethylene terephthalate (PET) track membrane as terminal filter; (2) Nylon+PET cascade track filter made of Nylon tortuous-pore membrane as preliminary filter and PET track membrane as terminal filter. Simulative filtration study has been performed with the cascade track filters combined with transfusion medicine prepared in accordance with the rules of recipes of injections and transfusions. A scanning electron microscope (SEM) was used to investigate the shapes, structures, sizes of the particles, and to localize the captured particles on or within the respective membranes (see Fig. 1), from which the rules of transport of the particles during transfusion are derived. A Coulter instrument was adopted to count the numbers N0 (before filtration) and N (after filtration) of the particles in the transfusions. Removal efficiencies (
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) of the cascade filters for the solid particles were derived using the Equation 
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. Flow rate (F) of liquid medicine through the cascade filters was obtained from the volume (V) of liquid medicine passed through the cascade filter and the time (t) of the filtration by Equation 
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    The study shows that:
(1) The PP fiber or Nylon tortuous-pore membrane alone can not remove all the large-sized particles. Many of the large sized particles can penetrate through the gaps in the structure of PP or Nylon membranes. In contrast, both PP+PET and Nylon+PET cascade track filters are able to remove all the particles larger than the pore size (5μm in this study) of the PET track membranes. Moreover, PP or Nylon membrane enhances the performance of the unique PET track membrane.
(2) The removal efficiencies (
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) of the two types of cascade filters are much higher than 90% for the particles with size ≧5μm, which meets the requirements being 
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of the Chinese pharmacopoeia for solid particles with size ≧5μm.

(3) The flow rates (F) of the two types of cascade track filters for liquid medicine are much higher than 
[image: image6.wmf]500/10min

ml

 at a pressure of 1 m high water, which meet the requirements of the Chinese pharmacopoeia being 
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 at a pressure of 1 m high water. Both PP fiber and Nylon tortuous-pore membranes as preliminary filters can improve the feature of the single PET track membrane,
From the results above one can conclude that the harmful glass shards and rubber fragments can be effectively removed from injections and transfusions by using PP+PET or Nylon+PET cascade track filter. PP+PET and Nylon+PET cascade track filters both will be potential devices in internal medicine and primary care.  
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(c) (d)
    Figure 1. SEM microphotographs of glass shards and rubber fragments intercepted by cascade track filter. (a) A glass shard intercepted by the preliminary PP fiber membrane. (b) A glass shard intercepted on the surface of terminal PET track membrane. The glass shard passed through the preliminary PP fiber membrane in front of the PET track membrane and finally was intercepted by the terminal PET membrane. (c) A rubber fragment captured by the preliminary PP fiber membrane. (d) A big rubber fragment intercepted on the surface of the terminal PET track membrane. The big rubber fragment passed through the gaps between the fibers in the front PP membrane and finally was intercepted by the terminal PET track membrane.
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