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Research and discussion on setting up calibration point of flow rate
for quality detection of infusion pump

LI Depeng', PEI Zhijun', ZHANG Wei’, A Lima’
(1. Department of Clinical Engineering; 2. Health Care Center, 3. Clinical Nutritional Center, Inner Mongolia
Autonomous Region People's Hospital, Huhhot, Inner Mongolia 010017, China)

Abstract: [Objective] To better understand the needs of clinical departments for the quality control of infusion pump
equipment, more truly reflect the errors of the commonly used flow rate in clinical departments, more accurately develop testing
plans, and improve the safety of infusion pump in use. [Methods] Questionnaires were designed and distributed and quality
control demand interviews were conducted with clinicians in various departments. Common flow rate values of infusion pumps in
various clinical departments in hospital information system (HIS) were analyzed statistically, and methods for setting specific flow
rate points were explored by statistical methods. [Results] Through the summary of requirements analysis of various clinical
departments, detailed user requirements were obtained, including battery storage capacity, use training, commonly used drugs and
infusion velocity. The department requirements were further verified by HIS data analysis. The coverage distribution diagram of
common velocity values in various departments was summarized, and the method of setting detection points for infusion pump
equipment based on mean velocity, mode and confidence interval was explored. [Conclusion] Understanding the practical use
effect of clinical departments and setting quality detection and calibration points according to the actual needs can effectively
improve the quality detection efficiency of hospital infusion pump, develop quality control plans more suitable for clinical practice,
and carry out quality testing more widely.

Keywords: mean velocity; mode; confidence interval; calibration point

ks H 1 : 2024-01-09



o532 %5 1114
2024 4E 11 A

EE2E TR
China Medical Engineering

Vol.32 No.11
Nov. 2024

FER CRBCEERNES &, AR SCRIFRETE )
YE MG IRIGYT B B0 AR ar s R sg, HF%
THRE kG A ) 25 W) i TR AR, RRE
SLHLOR R R E AR N AR B, I 25
R SRS OL, IR B G R i 252 4
WE SRR R AR P, AR, W
A BT i as, (R i S 45N I IR F R,
ALY RS EREA Y, Wi mmEerE S
ALEEPEXT PR Y K A EEAEA . i
G 2 B 7 R A S et 4 ) A R A, R
TR BRI TAERT S Im IR TR 2, A B T
BT RS i, DRI E 24,

1 BEERRERNIR

T, i S8 2 A A 7 o e e I RN o =
FLARIE QbR A [ 520 & B RS A 2 ) 2018
AERATI JIF1259—2018 1= FH VE 59 552 FIy i 2 48
HERRAE ) o 2RI X i e i 22 45 th T X () A Al
(L3R 1) il f v g my s i, e B L
PRRT A E A, VAT o 0 L ARG T A v o5 1 18
Jrik, FVEER AR PR A AR ) SE PRl Y
i, f&f e s, — A>T 3 587,
R A B, HURE0OR ‘R difae
JE T ANESR” o H TR WA A A o i 1A ARSI
AR, SEPRBTR A TAET, TAEANRER
Sk B B BRSO A R B 25 ) 3k A I A A
A VHE P S 1y 000 A O o SR T X oA 7 A5 1
WHE, B AKHFE L T B E R Re, 460 T
Rz Bsf ], fH 2 58 4 2200 1 I RS R = 4 52 PR
57 P R A0 0 M v i e T 1 A ALY
Wi, TR i E TAERM E R,
KT EIFEAEHALZ R, HRELEME
ST M55 BT faly >k T ORI RRUAR

®1 RETENRARLFRENESH

Ui At/ (m /) IR AVFIRZE % V%
AR
[5.20) +6
[20, 200] +5 2
(200, 1000} +6
L&
[5,20) +8
20, 200] +6 2
(200, 1000] +8

R AR G SCRR AN TAE 2006, O v M 13
A LU P AR E IR AS KA R
5 . B (GB9706.27—2005/TEC 60601-2-24:
1998 B ML 8 1AL 2555 2-24 8 43: Hi il o A i 1
il #8 AT FHEOR) A IF1259—2010 (B A ST

WE R 10% f it & KA, BT HETH % ey
AT LLIAF] 1000 mL/h B Kk e, X fid
153 BRI A A TR T 25 mI/h 52 B
T A T o A 11 2T 167

Shy B S b W 1 S R I R R T R AE A
P SRV E R EE LR tE, B A
O BE N A B RE R A O TR
A HEAT T3 Mar A, I 6w T A G 5L bR
F14) Jo A T A 7 e R o i 1 A SIS AT SR 1Y)
HERR

2 HnERHIFERD

W RSN R AR i Mok, fil
FHAREE, by b F A T B A R 55, 1 SE 2
T I R PR 2 06 i v AR A A S i A TR A
ok, MEATIR RRLE AR AN UTR s SRS R IE
REE RS VRS A TR e . 0T, 1S BN H g
Fs FRRRA TS T BRI T A s
2.1 IEERM =R

TR T e AR A FH R} 2 60 i v 5 28 1 4 o
ER TR, AR EEE SR BN
OIERE, 2028 SaIGRLO MRS 11 4
Bl 26 (v BRI T T S BOEAT . JEAEN
FALFEH LG9 . % R E . M 250 it i
ZEMUREE | PHZE R DI REAG R . R
R 11 JHT I 155 D0 AN (5 AR 5 o Xh iR BI85 SR A 731
A, BRI ME . ORI ERA RN
Y EEADLLE . BRI Yook, BEs.
BUR . RS RFAY); Q% HHEEE7E 10 mL/h
PAF, /DR 2 DA i s 4 1 L 43 i L i
HRE R BN ; GBRDEHE RS L R
FZh, A 258 %k i 1 S v 3 AR 22 R I
ANH G 5 OBHZE R D REIG R R ARME, £ LANT
i 2 T % S A XY o T B E A 2
Tk, BRI A A A, AR 2 1k B 2E 4
LR ; OMEE ., RIS, i 24Uk
R BTG ERESFIRE TRe il R -



H3R2EH 11
2024 4E 11 A

HhE R TR
China Medical Engineering

Vol.32 No.11
Nov. 2024

2.2 KA =HFESEME

i 3t P B A B O PR B R e 3T 5 AR I IR RS
o T A A EE VR AR 77 297 1y, Gead A Sk
Ve, PR 35853 MrERUE, SRIGHMRZG A &
B ORI R 2 S O B T R G o,
R 254 I (P | R A D7 R4 1~20 )
SRR, W 2.

%2 IGEMEHIHSMERYE

T 2y P i

1 INIKEEN 16 580
2 P2 FTR 2R 58 1603
3 HILRSE 2712
4 S 357

5 RGP 1202
6 Mo R GE 3484
7 EIRHETK 3232
8 R 24 6312
9 HAlh 371

i B 1 AT U b B 24 v o R
REPECIME RGZ,  h 2R TR 46% .
O IME BB ERAFEYLOE . PULOHR
THRERE 251, XLy Z A BON 2 A
AR IR 2, R R RG] | BEE A AR
AR U SRR N M RS, E
AL R B AR RO T 25 . 0 LA R GE
SR 24 A0 PN 0 U8 2R GE 24 S B EE B 74%
X LEZG YA CEOR PR E AL, B 2R i 1 3 A
e FRE, T R A i 224 L S BURE O
NREARE SRS, M PRl b BN [, BRI
24y gy o 2 IR SR R0 JUE R 452 45 6 K 63 A i 114
FEE BRI IR

Sl
1%

Lol
EEEESEREN 46%
9%
WA RS
10%
YR
3%

Hilg LRSS
8%

fi 2ty U ESA
1% 4%

B AR ERESMEMERB L

2.3 EHEIFRRESH

ZERE XA BEIT 5 AT S ) R g R T
M RIS 272 B, KA R N
300 m/h, f/MiEH T A 0.1 mL/h, P35
7.5 mL/ho A G M AR B G a1 2R A8 A O
TR, AR SCHE A 3155 U A B0 T AR I
PRAEH it s s i B AR e, gl i it
4 e R JE A T BB P B 4 mL/h,
B3 B TRT S IR el (I R A QT R it R o e i
P R (N N e W5 LU LS RUVR R (AT TR K )
VR R 42

N 4 B i e 2 T R R RS SR AT 4 b A
HlE, ULEE 3 K 2.

®3 REIRIEREERYE

F5 BEE A/ (mL/h) K
1 1 658
2 2 2154
3 3 5107
4 4 2265
5 5 3052
6 6 1228
7 7 470
8 8 788
9 9 223
10 10 1048
11 11~15 863
12 16~20 490
13 21~25 426
14 >25 507

L& 2 AT LA T 10 mL/h DUR 3
B PR L], 7 S R 88.1%, o
3 mL/h F1 S mL/h 25 B 22 0 P T A
b 423%, HHERB KT 25 mh B 5 S ETE
Y 2.6% . i vE IR B A SR o DL/
10 mL/h FOARTR A R 32, 78 o AG N Hp Ry o A5 56
AR I (AR VR A AR 25
2.4 BREABWEFRRENNSAIZE

eI A BRI PR 7 i T 25 158 (1 FH o o LA 1
LG, ABIGEIT A AHCTORE, AR T M
ARE L TP BOR B A DX ) g e, S5 B U B A AR
Byt S B 155 100 P9 S A A A o DA - AR
ARBOBFEA P I HR R B A, K AR
R Sy e R ) R R AR A L . AL 2
ATLAAE 3 mU/h Rl A iR, I8 8] TSR



o532 %5 1114
2024 4E 11 A

EE2E TR
China Medical Engineering

Vol.32 No.11
Nov. 2024

1 26.5%, MILUCEAEARBARBOEIN S AR
(JIF1259—2018 & F 13 4 % %@m&@ﬂﬁ>

FF A SHORS TS ] %2 B 3 mL/h RS 5 AN 78 SR R
FIFEREIN, M T IMEEIRRE R, SEPR AR R a3
TN 3 ml/h s A A . @B . R

AR A#ﬁ%ﬁﬁ%%%,ﬁiﬁﬁ
FEAS “HLDT RYALE . Gl AT B 4 B PR VR IR

HAESE%E0N 7.5 mL/h, 5 ESZER TAE i
DY L AR 8 mI/h A Ry 4 e B i 25 10 7 240 5500
Fo QOBEMGXME ERRAA. WIS 05% KBS

30.0%

26.5%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

X0, $HRIEA G, THESFE MR, oK
fife B A5 ] FBR N 23.2 mU/h; $RMBRAS A, A
IR P R 30 mL/he A SEBR T AR
A2, KPR OB T, B 25 mU/h JSAE R
A 5 205 KR A REAR A i 3 A

3 AR BORE I L T S5 ORI A R X[
FBRAIE, BEMSARA Y SN AR AR I 4 AT R
FR 8 S B A A B9 7 B A B 0 TE A 0 RS [
NS

AT mL/h

1.2%

8 9 10 11~15 16~20 21~25 >25

B2 £REFREEREERSLE

25 HFRMRERERNAHWENX

T8 o = W A0 0 A AR AR SORS N p 7) i T LA
HEEH, BENEHKRSERZH 3 ml/h A7
CUIF1259—2018 = FH 3 5 2% R v 20 A o 3 )
ARSI S BB v, SR TR Ay i R fofE FH 3 R0 e PN
BEHING, B0y, WX H A BT IR 555 W
e KR Al 2 1 P e S A i i B B 7 . TR R
i, SEBEZEHTNE. SR ERIL
BFEEI ARG DU R B AKE A —2, R R 9
FRANZEART], 25 8l g R AR ], Sfl 4% I
Bt A R IR S A5 0 H T AN AR ] . BRI B
ZHTTEL R, 25 RS, R
FHXT B — 5 LR AR B SRR LG A LR 5 i)
WA FIEERR 2L, i — 20 DL R BERE LN R
BRI, S UL ERBEAMELIT & E )
BT R o ST AR R A G 22 5
A B g [8) S8 — 14 B 1 2 18 2 Ran ) i S AN g iz
I R ELARTG R, FrDUARYEEEBE A B, T2
W HRCIG PR 206 BT i A R 0L, e/ A AR
e 18 S SRR A ST R0 e T ARG 1) 7

3 ik

B PN J5 A IS T T AR T [ S0 s LA RS
7 R DU ATLAS) AN LS 3 ELAG A v 5 1 ¢ ot A
BRI, X AH A5 e o9 T & kil A B3 R PEAR, 3230
PE2E, FREELLI T AR E SCRBCR . Be N A
NURET A= oAl il I 2 iUl N 1 2 ol I E X P Iy
R, AH b R AL A = R I AL Y A
JERTI , B P 3 e A AN SRS 1S3 2, S Bt
b3 7/ S N = N U DS S SO N (AR
£ R (11 A A D e = el NI S B Uil 97 N
FHRFZ, B AH DG B A 1 o 1 42 il AR A% 10
A DUHAT- 20 0 LIRS AR A, 7 o 4G T ot A v
0T LA SO R FH N D 68 o A 00 R 2 A5 2 L
ARV S5 R It A v A A ] )EI)L.TB)E
VA BT A DA b At TR =R B A, T AT A
Bl RS BR i K, LS 1l Ji s U 28 78 S PRl
FHE I iR FE TR

A0 T I DR At FH A 2 0% S B B S A R, AS
WriE B ke e M 5, B pe Ak Be i o i 35 il
KR MIGIR—L AR LT S P BATIG A 55 oK
YR 55 2 Bd 9 B e A T A e 2O A G 7R AR Y

« 10 -



H3R2EH 11
20244 11 H

HhE R TR
China Medical Engineering

Vol.32 No.11
Nov. 2024

PEHT o AR SCHE B A i i 25 T A 7 s e
1B BRI LS, TR LUR B AR SE b kot
HRAA, RO IR I 545 B TR
FIFT LIS 28, S Ml i PR — 2 iR 55 )
S g I PR AR 55 A

Eo

=

(1

(2]

3]

[4]

[5]

% x o

sk, JRER, Fake, 45 . B i O A O S A AR G Y L R/
REBNARUEXS L5 B D] E EST S, 2018, 42(3):
219-221, 234.

VIR R, T, BRIEE . S V005 o R 0 AR B v s ]
FEREDEIRI]. T E BT R4, 2014, 29(5): 55-57.

SRR, ARPONE, Pl g, &5 . BRI SR S 5 e s i A By
FERFE]. PEBEY A, 2015, 30(10): 140-142.

AT, 4 WY AN ] R ST 8 A S A R 5 )
] BEyrss, 2022, 35(11): 26-27, 31.

[WBEE, Z20EE, VIREAR, 45 . [ SR8 I b s /A ik o

11

[10]

[11]

[7]. B4, 2021, 18(1): 175-178.
HR N B AR, EERRERE T RS
GB9706. 27—2005/IEC,60601-2-24:1998 12 I H1 #8145 4 2-24
5432 A VR R VA 7 28 4 PR [S 1 AL 3t B AR 1
Jikt,2005.
) % o e W B R AR e . I A S 2 AR R S A v R -
JIF 1259—2018S]. dtnt: HrEFRiEH AL, 2018.
ZEPHNG, SRR AL, BT FD L i A ORI S B S ). R
Y7545, 2016, 31(3): 136-138.
R, Tz B, AR . B ST R AT A TE BRI A B
o FH——DUn 75 R 0], o BT AR 2% A, 2023, 47(2):
229-232.
T3, TR, HPEGIT, 45 AR AR ZE IR ) X e Y
WHRTEIT]. BT A4, 2022, 43(3): 56-59.
W, WA, Bl . B RS A R ) S B .
AW EEE T ARSI, 2023, 27(1): 105-108.

(TN Gl )



