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Application of Dispensing Robot in Pharmacy Intravenous Admixture Services

JIN Tanghui, SHAN Qiangian, WANG Yong, SHEN Guorong(Department of Pharmacy, The First Affiliated Hospital
of Soochow University, Suzhou 215006, China)

ABSTRACT: OBJECTIVE To investigate the application of configuration robot in pharmacy intravenous admixture services.
METHODS Comparison of the efficiency, residue, times of push-pull syringes, incidence of accidental stabbing in the hands,
and accuracy of the deployment between the configuration robot and the manual dispensing of the drug. RESULTS The
configuration robot was equipped with four kinds of drugs: carbazochrome sodium sulfonate, ceftizoxime sodium for injection,
coenzyme complex and cefathiamidine. The residual amounts were 0.13+£0.01, 0.14+0.01, 0.12+0.01, 0.14+0.01, respectively,
which were lower than the internal control standard(=<5% of the dissolved media product). The intravenous drug configuration
robot could reduce the times of the hand push-pull syringes. During the observation period, manual accidental stab wounds
occurred 6 times, but the configuration robot did not occur, manual deployment occurred a total of 60 errors, while the
dispensing robot only 4 times. With the extension of the deployment time, the machine deployment efficiency was higher than
the manual in the third hour, and in one hour, the efficiency of one staff member operating two dispensing robots at the same time
was higher than the manual deployment. CONCLUSION The configuration robot can significantly reduce the labor intensity
and occupational injuries of the staff, improve the accuracy and efficiency of the deployment, and has certain application
prospects in pharmacy intravenous admixture services.

KEYWORDS: dispensing robot; pharmacy intravenous admixture services; artificial dispensing
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Fig. 1 Process of dispensing robot
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Tab.1 Comparison of efficiency between robotic dispensing(1 person operate 1 machine) and artificial dispensing(x * s)

£/ bt
- 55 1 /e 55 2 /g 55 3 /0t
HLER R ANTHER PLAR AT R HLER R N TR
RExffi4h 58.348.6 83.4+14.3 59.6+9.2 65.6+12.9 56.8+7.5 53.7+11.6
VRS Sk f el 4 72.4£122 91.2+16.1 73.6+10.4 76.2+15.2 71.249.7 64.9+15.8
R 69.7+8.5 96.3+15.4 68.3+7.6 79.3+11.2 69.2+7.3 65.1+12.3
S LTS 83.4+7.4 108.3+15.1 84.246.9 86.4£13.5 82.8+8.9 70.4+10.5

®2 1 e 6RANEAGATHRE TEXENILEK
(xxs)

Tab. 2 Comparison of the efficiency of one and two
dispensing robots with artificial dispensing(Xx £ 5) %//Nif

2 BIEL G AT JHAES [FIEHHE 2 &
R gt 58.348.6 83.4+14.3 92.5£10.3
HS Ak
- 72.4+12.2 91.2+16.1 115.849.4
T 5 )
R 69.7+8.5 96.3+15.4 112.1£7.6
KB 83.4+7.4 108.3+15.1 130.4+9.7
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e 25 AL N R 24 i B, — Pl BB 24 & P A
AT 1/3 MER AR Al B 25 MLEs A
PARCH) 4 PR AR B i, RS 2SR AT
FREBEY A . WER 3 TUAEN, 10 L TAEAR
FRAVEBC G HLAF A TR IC [R] — 245 5 °F- Y2 5% B 25 A
LK, RN RERAENLE X 245 5 5% B
PIsZMAR /N, [a]—Ff 2 5 A 5 BA B AR T, 5
NG UL R 8O G R o A TR BL Y 5%
B 10 i TAEAREIEA 25, X58MAM
28 BAE A KRR, iR 4 AL
B, RSB, RS S sEh . 2 A R
X3 M, FLZGHLA A JRECHY 24 0 R Bt A
TIREC R AR Bk, FRHIRE, BeLas At
A T B, 053 VAR 101 40 3 5 P Sk 76w i
IR FE VA B I, 25BN RERY 58 il Tt
TN TIRECHS, v] LU 2w 1 O ool 24 i
. S350, BEZGLas AR Y Sk F s kiR BR

-1658 -

Chin J Mod Appl Pharm, 2020 July, Vol.37 No.13

BHANTHERZESFAR, AR HEL, &
AT RE S TR 24l BT AR B U SC (R gl . TR
Pk TEmE RS 6 . A MRIX 3 2 dh— Bl 2~
3 mL IR, SRAGKAIER 5 mL 3B AR
RIFFEARMIRAM ) o

R3 WMANBASATARAEENLR
Tab.3 Comparison of residues between robotic dispensing
and artificial dispensing mL

o TR
L i o

Flas A AT PldA AT Hlas A AT #Hld A AT
MZ5A 1 0123 0.06 0.142 0.125 0.112 0.095 0.145 0.16
A2 015 0.075 0.147 0.085 0.108 0.055 0.138 0.11
5N 3 0138 0.05 0.145 0.062 0.122 0.072 0.142 0.11
MZiA4 0128 0.06 0.135 0.102 0.118 0.135 0.14 0.5
MG S 0135 0.075 0.133  0.075 0.115 0.085 0.13  0.12
MEGA6 013 003 0.146 0.105 0.126 0.105 0.143 0.17
MZ5AN 7 0138 0.05 0143 0.09 0.122 0.068 0.145 0.06
MZGA 8 0129 0.075 0.122 0.085 0.116 0.076 0.133 0.20
MZGEA 9 0.133 0.095 0.139 0.1 0.112 0.128 0.135 0.08
MZGA 10 0128 0.02 0129 0.2 0.128 0.068 0.144 0.13

e Sk

He NIRRT famels g, 2 & HBEH 2~3 mL /Y
B, SRAOBK 5 mL AOIRBGANE . BCZSHLE AR A G
JH 2 mL A9VERE, JRARCRESBREA . S S LM 4 T 3 mL AV
Note: Artificially dispensed carbazochrome sodium sulfonate, ceftizoxime
sodium for injection and coenzyme complex were dissolved in 2-3 mL
solvents; artificially dispensed cefathiamidine in 5 mL. Meanwhile, robotic
dispensed coenzyme complex was dissolved in 2 mL solvents; robotic
dispensed carbazochrome sodium sulfonate and ceftizoxime sodium for
injection in 3 mL.

R4 WANBASATRARAGENLE(X L)

Tab. 4 Comparison of residues between robotic dispensing

andartificial dispensing(x £ ) mL
2y [ESTIR YN 2h s PNERI 105
RSN 0.13+0.01 0.060.02"
TR K 1M i 4 0.14+0.01 0.10£0.02"
A 0.12+0.01 0.09+0.03"
B LTNZS 0.14+0.01 0.1440.06"

TE: SEZPLas N LEEL, DP<0.001,
Note: Compared with robotic dispensing group, "P<0.001.
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Tab.5 Records of times of push-pull syringes by artificial
dispensing

2 AR STHL HERLE AL
K28 B 4 834:143
TE 5P Sk e fi 4 2 547+97
CREE 1 2 578+92
AL 2 325445

TE: R B REERENEEAE 10 W, WL g, 26
AL 6 UC, SkIBRIKAAR 3 e,

Note: Carbazochrome sodium sulfonate was injected 10 times per bag by
push-pull syringes; ceftizoxime sodium for injection and coenzyme
complex 6 times per bag; cefathiamidine 3 times per bag.
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Tab. 6 Comparison of errors between robotic dispensing
and artificial dispensing

At (e RN eSS TR 2
1 1 10
2 0 8
3 0 7
4 2 16
5 1 5
6 0 14

TE: ERIEXTEEAE D . R ORIRET T 3 AhEAL,
Note: Mainly aimed at misplacement and wrong dosage of medicine and
no change of syringes.
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