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Fig.1 Schematic diagram of outpatient automated

pharmacy
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Fig. 2 Dynamic analysis and three-dimensional model of

pharmaceutical slant plate
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Fig. 4 Force analysis and three-dimensional model of
passive supply
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Fig. 5 Overall structure of intravenous drug

delivery device
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Fig. 6 Automatic dispensing device
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Table 1 Material parameters

F2 REMRTHRE
Table 2 Ampoule size standard

FiAE /mL RS A /mm 2R /mm R %
1 10.0 + 0.26 60 16.67
2 11.5+ 0.26 70 16.43
5 16.0 + 0.30 87 18.39
10 18.4+ 0.35 102 18.04
20 22.0 + 0.35 126 17.46
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Table 3 Bottle S-gauge and factor of safety
AR /mm 54 25
B /(mmin")
1 mL 2 mL 5mL 10 mL 20 mL
0 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
1 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0006/15.00
11 0.0128/6.91 0.0150/5.08 0.0140/2.78 0.0145/2.28 0.0156/2.47
19 0.0258/4.16 0.0275/2.68 0.0263/1.30 0.0276/1.25 0.0290/1.06
20 0.0274/4.02 0.0290/2.53 0.0279/1.23 0.0292/1.11 0.0307/0.98
x4 MaMEEERLERY
Table 4 Bottle 4-gauge and factor of safety
. JeAS /mm 5% 4R
S /(mrmin™)
1 mL 2mL 5mL 10 mL 20 mL
0 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
1 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00

11 0.0075/15.00 0.0100/6.30
19 0.0176/4.32 0.0275/2.77
20 0.0191/4.13 0.0290/2.57

0.0073/3.63 0.0145/3.82 0.0087/3.40
0.0158/1.54 0.0276/2.02 0.0163/1.83
0.0169/1.45 0.0292/1.76 0.0173/1.73
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Table 5 Bottle 3-gauge and factor of safety

JEAS /mm A R

JHEE /(memin”")

1 mL 2 mL 5SmL 10 mL 20 mL
0 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
1 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
11 0.0013/15.00 0.0063/8.24 0.0014/5.20 0.0036/9.09 0.0037/6.67
19 0.0120/5.50 0.0138/3.22 0.0066/2.19 0.0075/3.92 0.0084/3.01
20 0.0132/4.95 0.0148/2.92 0.0073/2.07 0.0080/3.60 0.0089/2.84
o MBEBSRELRN
Table 6 Bottle 2-gauge and factor of safety
. . e /mm G RE
S /(mmin™)
1 mL 2 mL 5mL 10 mL 20 mL
0 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
1 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
11 0.0000/15.00 0.0024/10.72 0.0000/15.00 0.0006/15.00 0.0014/10.88
19 0.0042/8.01 0.0087/4.93 0.0007/11.34 0.0028/7.66 0.0036/5.39
20 0.0052/7.24 0.0095/4.76 0.0009/7.96 0.0030/7.12 0.0039/5.06
x®71 MIBEESRLEY
Table 7 Bottle 1-gauge and factor of safety
. . JEAE R fmm 524 REL
W /(m'min™)
1 mL 2 mL 5SmL 10 mL 20 mL
0 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
1 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
11 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00 0.0000/15.00
19 0.0000/15.00 0.0038/6.71 0.0000/15.00 0.0002/15.00 0.0008/12.85
20 0.0000/15.00 0.0045/6.52 0.0000/15.00 0.0003/15.00 0.0009/11.36
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Study on Safe Intravenous Drug Delivery Device

ZENG Taiying, XU Zenggang, ZAN Chaoyuan, CAI Jinda

( College of Publishing, University of Shanghai for Science and Technology, Shanghai 200093, China )

Abstract: Based on the working requirements of intelligent pharmacy for intravenous drugs, a set of safe delivery
device for intravenous drugs was designed. With typical ampoules for intravenous drugs as the research object, a passive
conveyor belt delivery mode was determined based on the analysis of safe delivery requirements and theories, and the
characterization parameters of safe delivery judgment and the mechanical structure design of safe delivery device were
given. The results showed that the shape variable was the largest and the safety factor was the lowest when the drug
with the largest size was in contact with each other. When the ratio of diameter to height of the drug was larger and
more spherical, the shape variable changed less with the increase of speed, and the safety factor decreased more slowly.
Therefore, the medicine bottles of different specifications can be delivered in layers according to the actual working
conditions. When the speed of the designed medicine delivery device was lower than 5.5 m/min, the maximum drug
delivery speed was about 250 bottles/min, which can be safely delivered. And the device can be further applied in the
material supply and sorting combined packaging production line.
deformation

Keywords: intravenous medication; supply-delivering device; safety factor;
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