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Survey on Influencing Factors of Residual Volume in Manual Dispensing of Powder

Injection Vials in Pharmacy Intravenous Admixture Service

ZHAO Feiyan ,TANG Qiuyue,QIN Yuanyuan,HUANG Yuyu,ZHANG Xialan ,XU Liwei,YUAN Jing ,ZHANG Dengyu

(Sushou Traditional Chinese Medicine Hospital Affiliated to Nanjing University of Chinese Medicine ,Suzhou. Jiangsu,China 225009)
Abstract: Objective To investigate the influencing factors of residual volume in the manual dispensing of powder injection vials in
pharmacy intravenous admixture service (PIVAS). Methods A questionnaire survey was conducted among pharmacists in PIVAS
from four aspects including operational specifications. Based on the questionnaire results,six representative pharmacists were selected
for parallel analysis. The volume, shoulder angle (narrow shoulder, wide shoulder) , color depth (including vial and dispensing
solution) , type of rubber stopper aspiration hole (including ordinary type, "C linear" type, "straight — line" type, with only the
ordinary type lacking aspiration hole) , presence of "C" type aspiration hole,and number of drug used per infusion (one,four) of
vials were selected as investigation factors. The effects of different factors on the residual volume after dispensing of powder
injection were analyzed. Results After drug solution aspiration by six pharmacists, the residual volume in small - volume vials was
significantly lower than that in large — volume vials (P < 0.05), while there was no statistical difference in residual volume
between wide — shoulder and narrow — shoulder vials (P > 0.05). The residual volume in vials with "straight — line" rubber
stoppers vials (except pharmacist 1) and "C" type rubber stopper vials was significantly lower than that in ordinary rubber stopper
vials (P < 0.05). The effects of vial color and dispensing solution color on residual volume varied among pharmacists: The residual
volume in dark — colored vials was significantly higher than in transparent vials only after aspiration by pharmacist 2 (P < 0.05).

For four pharmacists, the results were opposite (P < 0.05). For four pharmacists,the residual volume was significantly higher when
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using four per infusion compared to one vial (P < 0.05). The overall residual volume resulting from the operations of pharmacist

4 and pharmacist 6 was significantly higher than that of the other pharmacists. Conclusion Multiple factors can effect the residual

volume after manual dispensing of injections in PIVAS. To minimize the residual volume, based on the premise of adequate

dissolution, priority should be given to using small — volume vials, stoppers with aspiration holes, and dark - colored dispensing

solutions. Regular sampling of residual volumes after dispensing of different types of vials should be conducted. Based on dynamic

monitoring results, a practical quality control system should be established, and standardized management of dispensing operations

should be strengthened to ensure the accuracy of intravenous medication.
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Tab.1 Survey results of the six dispensing pharmacists
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Tab.2 Information of 23 powder injection drugs
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Tab.3 Effect of vial volume on residual volume (mL)
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Tab.4 Effect of vial shoulder angle on residual volume (mL)
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Tab.5 Effect of presence of aspiration hole in vial rubber stopper

on residual volume (mL)
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Tab. 6 Effect of "C'" type aspiration hole on residual volume (mL)
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Tab.7 Effect of vial color depth on residual volume (X + s,mL)
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Tab.8 Effect of reconstitution solution color on residual

volume (mL)
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Tab. 9 Effect of number of drug vials used per infusion on residual

volume (X + s,mL)
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