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PORMS 77k SRASIARE R B SRSAIE (STEEV) [ ARG BB G T /S AN AN [ Ak 5 25 70 /KT R I PR 3252
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P, HFHEE—FHEEE (2 m) | FIEmZE (2%) LMD HsHoE i kit 7 v .
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99. 6%, KA N100%. FrfavHRIFIFIE B AR5 A k2R 205 95%.
45it: {fifDeltad Phantom+HEAT FISGE i 7m A [ b 7 S5 770 B /K~ R SRS YR I Tl AR 751t 2 1) 2 300 AR 1) A 5%
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4] 3. TrueBeam LINAC FE M 3 [] A9 W42 L T

ZH R

SRTAE TR AT T =AM 5ad S8 7
B3 (DA, RN 2%) « —FMEHEE (DTA,
PR 2 mm) FIE A4

F 1SS TR 7 S5 B ACE T BrA TR A

1 R EAR & (¥Kappafi, S8R PRI 2 A R — Btk

VS % | g Kb T3 S B EIKT
50 | 55 | 60 | 65 | 70 | 80
g |OTI|99:7%|99.8%|99.9%|99.9%| 100% | 100%
—JI1H
Afxze | 1mm |99.6%)| 99.7%99.9%99.7% 99.8% | 100%
0
2/2.mm |5 mm (99.9% | 100% | 100% | 100% | 99.8% | 99.8%
0 mm |76.0%| 76.0% | 79.1%|80.3%| 81.1%| 83.4%
Bz | 1mm |76.1%) 76.1%|79.5%|80.7%) 81.5%) 83.7%
2 mm |76.2%| 76.2% | 79.9%|80.9%| 81.7%| 83.9%
0 mm | 100% | 100% | 100% | 100% | 100% | 100%
NP
‘*%g@'ﬂ 1 mm | 100%| 100% | 100% | 100% | 100% | 100%
2 mm | 100%| 100% | 100% |100%| 100% | 100%
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G TCERGE LR DRSS LR 5 T,
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Deltad [ B OB HERT I 1200 e b 000 1o 7 4 RS
BRIk SE ik, AR B IR 8 o PR e 3 ) v
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L, FEICTRAIMY P RIIE RS Pt e A
AT S T BT R, B A B T ¥ A2 ik 3D Y
AT (WE4) "

A SCHRIE B 7R SRS H A A A 0 I A%, 0
B E. N R BERL A MRS Sun Nuclear
Corporation (SNC) ) ArcCHECK. SNC SRS
MapCHECK- IBA Matrixx Resolution~ HLF-["]F1 & 1%
£ (EPID) F1IBA myQA SRS, {H'E{THE H B &%
AN ] o2

i g BOR I IE AT P ) — N EREE T H | fE
g XPYRTT TR R G T RURT 2 R AT A (]
5) &

CHRAE T — DR R PEAl A B B — B,
T RE R E R EAIE (PSQA) « Bu/MII D EHEE

10

N 99.6%, AN 100%. FTATHRI BTN S A% A 1
T 95%, %1 frone Aat H AR5 ASEH. i) & 4y
FEHLORIPML R E R, BRI I IR IR E 4
NN 1540 ZFhZR AT RESZ i A 45 %, AR
W25 RN R TPS By LINAC Hiy i LAROGT
FETR 52 7K - I AR U

e IR A A, T a3 A B — B b B A
e ZE AR T AN A SE M 1Yo BT S R A
TR sz PR, X T K 2 H0E e ik
MIYRIT B AR, 1 3 mm/39% A I IR .35 1 A A% 2
909%""e AWFFTH T SRS HT R B BE EEBEMY, SRAT
AEFM S AR R, BT 95% 1 2 mm/2%. FATM,
TR FRATTHI AN ES P S AR ART 950, A5 2248 5
M (an gafchromic R it — S KiE. R
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*Uﬁ%ﬂ{ﬂﬂmuﬂﬂizlﬁﬁgﬂﬁ PO b BE 58 [ A SR

FIRESE HI T Deltad 5% B4 28 060 07 5 1 v 77 4+ {AJ iy
L‘l‘JTﬁXﬂL P 5T TR Y 22 57 o

FEH T VMAT R IAG ST SRy, AT 1S
P 8 3 3 (P R ) 2 T o 4 ) LAt 0 8 e A5 )
WY . AT PR/ M G435 T EBT-
XD & R 111 96.70%-~ EPID 1] 95.93%. SRSMapCHECK
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ZZ 1 A ViewRay MRIdian | linac™o 5% 45 R 5 ff H
Sun Nuclear ArcCHECK Fr3R1FHIZE RAHE . Wi
135 AT RS 300/3 mm (1 EESR Y 9500 SA%E o ST
31 2972 mm i1 G ERA HLE RIR H IR A A4
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2, U0 TrueBeam LINAC FY%r HH i sl FH P BC B AN
R E . SR, HIX LR R G HRAGE RS R
Peiko A, et SRS B SRAEZRIN A BOA T 1F 2 [
T, REERFAENFNAZ B TR X287 &K
ROFFLUMESER . Wi FP A, PO
et Re SRS It Fe PR TIEAR A — S0 R BB R e 1R 22
B2 75 T A = 4GP N e SR S U | SRS
FAERE X Deltad Phantom+ 7E SRS A7 56 1F H i H
PERIRIE, A HABR IS 1 B L. A,
BT IRATRIBF R R TR S R — S, FROTHERE (6]
20%/2 mm, {H T AGE BB I m e, &
AT AR HAB T A% 00 S5 240, 40 29%/1 mm B 1%/1
mm'*s
o

Delta4 Phantom+ & HA M RA AL SR 1 E
i 0 B SIS 00 R 4 A = 2R A, AR E S
T LINAC B VMAT SRS %5 i #ll 4 5 1) & 2 oo
WHEEE RFEW], Toie A4 T7 S50 B 2 f S
R, IR SRV RI RS (TPS) ZIAIERL 1
RAFH—EE. #H Delta4 Phantom+ 7F S35 17 28 i
AR (PSQA) IR T HABUMEMEE. W
{E SRS TN AF MRS A A BRT 2R EEL AT,
JUEIRB] T R BN SR B S MR, AT L
X VMAT SRS T RIBE B M B A% o T [A) R
AR TN AR F TR ARIE R BRI Z ) KREER Deltad
Phantom+ 5 H At JT 5 AR IR IE R AT IX T
TARBE— 229 R EAWE ).

IESREN
{7 IR g .
i

FRATT 0 S TR R BT 4 I T R 2 R0
(CRO) EEWMIBARIFTA TAEAN G, M5
PRMCEEF B PRI TS5 [P AT Bk

12

VIR
o
GlobalCE

27 3CHik

. Fiagbedzi, E., Hasford, F, Tagoe, S.N,, et al. Ra-

diotherapy infrastructure for brain metastasis
treatment in Africa: practical guidelines for imple-
mentation of a stereotactic radiosurgery (SRS) pro-
gram. Health Technol. 2023;13:893-904. https://

doi.org/10.1007/s12553-023-00799-3.

. Korreman, S., Medin, J., Kjeer-Kristoffersen, F. Do-

simetric verification of RapidArc treatment deliv-
ery. Acta Oncol. 2009;48(2):185-191. https://doi.
org/10.1080/02841860802287116.

. Padilla, L. and Palta, J.R. Overview of Technologies

for SRS and SBRT Delivery. In Stereotactic Radio-
surgery and Stereotactic Body Radiation Therapy
(SBRT); Heron, D.E. and Hugq, M.S. eds. Springer:
Berlin, Germany; 2018, pp. 73-101.

. Hellerbach, A., Eichner, M., Ruef3, D., et al. Impact

of prescription isodose level and collimator se-
lection on dose homogeneity and plan quality in
robotic radiosurgery. Strahlentherapie und Onkol.
2022;198(5):484-496. https://doi.org/10.1007
s00066-021-01872-4.

. Kim, J., Park, S.Y,, Kim, H.J,, et al. The sensitivity of

gamma-index method to the positioning errors of
high-definition MLC in patient-specific VMAT QA
for SBRT. Radiat Oncol. 2014;9(1):1-12. https://
doi.org/10.1186/1748-717X-9-167.

. James, S., Al-Basheer, A, Elder, E., et al. Evaluation

of commercial devices for patient specific QA of
stereotactic radiotherapy plans. ] Appl Clin Med
Phys. 2023;24(8):1-11. https://doi.org/10.1002
acm2.140009.

. Solberg, T.D., Balter, ].M., Benedict, S.H., et al. Quality

and safety considerations in stereotactic radiosur-

gery and stereotactic body radiation therapy: Exec-
utive summary. Pract Radiat Oncol. 2012;2(1):2-9.
https: i.org/10.1016/j. prro.2011.06.014.

. Xia, Y.Q,, Adamson, ., Zlateva, Y., et al. Physics in-

vestigation Application of TG-218 action limits to
SRS and SBRT pre-treatment patient specific QA. ]
Radiosurgery SBRT. 2020;7(2):135-147.

%65 ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

9. Loo, M,, Clavier, ].B., Khalifa, J.A., et al. Dose-re-
sponse effect and dose-toxicity on stereotactic
radiotherapy for brain metastases: A review. Can-
cers. 2021;13(23):1-22. https://doi.org/10.3390
cancers13236086.

10.Milano, M.T,, Grimm, ]., Niemierko, A., et al. Sin-
gle- and Multifraction Stereotactic Radiosurgery
Dose/Volume Tolerances of the Brain. Int ] Radiat
Oncol Biol Phys. 2021;110(1):68-86. https://doi.

org/10.1016/j.ijrobp.2020.08.013.

11.Huang, Z., Qiao, ], Yang, C., et al. Quality Assurance
for Small-Field VMAT SRS and Conventional-Field
IMRT Using the Exradin W1 Scintillator. Technol
Cancer Res Treat. 2021;20(270):1-7. https://doi.

org/10.1177/15330338211036542.

12. Ahmed, S., Zhang, G., Moros, E.G., et al. Com-
prehensive evaluation of the high-resolution diode
array for SRS dosimetry. ] Appl Clin Med Phys.
2019;20(10):13-23. https://doi.org/10.1002
acm2.12696.

13.Stepanek, C.J., Haynes, J.A., Fletcher, S. Evaluation of
a complementary metal oxide semiconductor de-
tector as a tool for stereotactic body radiotherapy
plan quality assurance. Phys Imaging Radiat Oncol
J. 2023;25(100418). https://doi.org/10.1016/j.

phro.2023.100418.

14.Koper, T, Kowalik, A., Adamczyk, S. The semicon-
ductor diode detector response as a function of field
size and beam angle of high-energy photons. Rep
Pract Oncol Radiother. 2017;22(3):193-200. http://
dx.doi.org/10.1016/j.rpor.2016.12.004.

15.Atuwo-Ampoh, D.V, Manson, E.N., Schandorf, C., et
al. In Vivo Dosimetry Using a Flat Surface Sun Nu-
clear Corporation Diode in 60 co Beams for Some
Radiotherapy Treatments in Ghana. Iran ] Med
Phys. 2019;16:329-335. https://doi.org/10.22038

ijmp.2018.29705.1324.

16.Delta4 Phantom+: The Fastest and most accurate 4D
verification system. Available online: https://del-

ta4family.com/products/measurement-phantoms/
phantom/.

6% H4HR 2024

VLR
X
GlobalCE

17.Delta4 Phantom+ wireless Phantom. Avail-

able online: https://pdf.medicalexpo.com/pdf/
scandidos/delta-4-phantom-wireless-phan-
tom/101140-157661.html.

18.Dutta, B., Goswami, S., Moran, S., et al. Commission-
ing and performance evaluation of varian truebeam
linear accelerator. ] Radiat Med Trop. 2023;4(1):25.
https://doi.org/10.4103/jrmt.jrmt 11 22.

19.Low, D.A. Gamma dose distribution evaluation tool.
] Phys Conf Ser. 2010;250:349-359. https://doi.
org/10.1088/1742-6596/250/1/012071.

20.Song, J.H., Kim, M J,, Park, S.H., et al. Gamma analysis
dependence on specified low-dose thresholds for
VMAT QA. ] Appl Clin Med Phys. 2015;16(6):263-
272. https://doi.org/10.1120/jacmp.v16i6.5696.

21.Srivastava, R.P. and De Wagter, C. Clinical expe-
rience using Delta 4 phantom for pre-treatment
patient-specific quality assurance in modern radio-
therapy. ] Radiother Pract. 2019;18(2):210-214.
https://doi.org/10.1017/S1460396918000572.

22.Sasaki, M., Sugimoto, W., Ikushima, H. Simplification
of head and neck volumetric modulated arc therapy
patient-specific quality assurance, using a Delta4 PT.
Rep Pract Oncol Radiother. 2020;25(5):793-800.
https://doi.org/10.1016/j.rpor.2020.07.004.

23.Das, S., Kharade, V., Pandey, V.P, et al. Gamma Index
Analysis as a Patient-Specific Quality Assurance
Tool for High-Precision Radiotherapy: A Clinical
Perspective of Single Institute Experience. Cureus.
2022;14(10):e30885. https://doi.org/10.7759
cureus.30885.

24.Li, H,, Dong, L., Zhang, L.F, et al. Toward a better
understanding of the gamma index: Investigation of
parameters with a surface-based distance methoda.
Med Phys. 2011;38(12):6730-6741. https://doi.
org/10.1118/1.3659707.

25.Nelms, B.E., Zhen, H., Torh, W.A. Per-beam, pla-
nar IMRT QA passing rates do not predict
clinically relevant patient dose errors. Med
Phys. 2011;38(2):1037-1044. https://doi.

org/10.1118/1.3544657.

13



EFRIGR TFEZE Global Clinical Engineering Journal

26.Sadagopan, R., Bencomo, J.A., Martin, R.L., et
al. Characterization and clinical evaluation of a
novel IMRT quality assurance system. ] Appl Clin
Med Phys. 2009;10(2):104-119. https://doi.
org/10.1120/jacmp. v10i2.2928.

27.Bedford, ].L., Lee, Y.K.,, Wai, P, et al. Warrington AP.
Evaluation of the Delta 4 phantom for IMRT and
VMAT verification. Phys Med Biol. 2009;54(9):167-
176. https://doi.org/10.1088/0031-9155/54/9
NO4.

14

VIR
o
GlobalCE

28.Desai, V., Bayouth, J., Smilowitz, |., et al. A clinical
validation of the MR-compatible Delta4 QA system
in a 0.35 tesla MR linear accelerator. ] Appl Clin Med

Phys. 2021;22(4):82-91. https://doi.org/10.1002/
acm2.13216.

29.Woon, W, Ravindran, P.B.,, Ekanayake, P, et al. A
study on the effect of detector resolution on gamma
index passing rate for VMAT and IMRT QA. ] Appl
Clin Med Phys. 2018;19(2):230-248. https://doi.

org/10.1002/acm2.12285.

%65 ZH4HR 2024



EFRIGR TFEZE Global Clinical Engineering Journal @

GlobalCE

YKfmBEHI 2024 £ 01 A 02 H, #UWHEE 2024411 08 H, HIRAHI 2024411 A20H

JREN 5 SCE
3D TENEETrix & 42 R Ay B €1 #h

Lei Jiang

Department of Medical Devices, Deyang Luojiang People’s Hospital, Deyang, Sichuan Province, China.

THEIFAEEERAR . ljxrmyy@163.com

T2
BEEBARBIABIEEL 3D TR IEAE B B 4B GG — e an . (AR LRGSR W+ S8 E
JrIREAHERSTEC . AR A . SR1MT, SIA 3D FTHIRORE, BRI7 I 4Rk —Fh 2 AR R T 5
Wi 3D FTHY, Bl LA RS TR R e, TR R s by, ARG T 4EERS [E] BLt,
3D ITHIEREB IR YR BAR TR BT E RO, Rm By B T REMEAIPERE. RIIL, 3D 3T AR B T i
YEAE By B BT BT ATk SR EOR B AL, O B R AR BT R ST o X — BT AR R
B AEEEnbIE . ZFER, JFHRERE R M TR, BT R TR T AAT I & R -

[OCBIAY 3D THI BRyrisess 48, G

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY): Creative Com-
mons - Attribution 4.0 International - CC BY 4.0. The use, distribution or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

%6t F4Hf 2024 15



EFRIGR TFEZE Global Clinical Engineering Journal

515

3D FT EIAE B 7 I a A A ¥ B 2L A A
ERBEBM BT TR AL T — R B s A TR
SRR IR BRI R R DT 5 e I 3D 4T
BIEIAR, BATREMSARIA ST A U BARTT R, DR
i H R R E A, I BEBETT 20 1 A
GRS T M, sSDITHI R A2 B,
CHREG I E 2 M EE LA — A 17 AT RN HDR,, o
BEATARSMTAAE TAE . XA U/ T HlE R ], 84
AR RAE AR E . HK, 3D ITHIE IR fit
THEARRIE AR . FRATRT LMRE BT i A B fi
BN DIREZER, AR RS A B LA THT
Bl XAk, FATREAEHALR ST vt BA TN .
RS JE AR AN i e S Rp o, DA & PR 2R Y B2 T
ok P I, ARRIFSENS 3D #T ENAERR ST A 418
HRIRZ G 1Bt A, B

3D FTEEBES AT A HOR K e 5
BEAR

3D FTEIEOR A S A % A 10

3D FTHEY, RI=4EFTED, 2 —Ffulid 3 2 HEFRE
FERIMPRER IS =4V R R ROR, MR TESE “Wlbt
& TZ" , 3D ATENNLE—Fh “HEMHlE T2
HTAERBET “BEWR” WA, 7T AR
FIGECT R IR 7 (FEETKTE) J7 i T
FI— R e b Eam (DR, M HREER)
MEHE JZHER X LERAT, B2 il = 44

1. 3D TEIS R :

(1) Z4ERRLIEBr B 5, TERMMIE
LB (CAD-Computer Aided Design) #ffalH
ftly 3D A T H AN B AR — > = AR

(2) BRI B AN R SRS
3D Rl PN AR 2 B SR B, R
T EIVR 6 TR RV A b 7T LR 1 — 5 S P 5
1, SCYEGERITEFT NG R fa v AR B

(3) VIR ACBEp B A =4ER8 SN 3D 4T B4R

16

VIR
o
GlobalCE

fhrp, B AG ERL 53 B 1l — R BAR G ) 4R
WHEFA “DIR7, XED KRS 3D fTHHEZ
LAREL LTINS

(4) BEHERNEL: 3D FTEWURIEDI A E R,
i R ERIAEE (2R MR A B2
e MR SE S, FTHISLS 303 N —BERIAL
B, JFEEWIRE, ERE YA

2. REEHEIR:

(1) MRHEEE. 3D FTEIME BB 2 Fh 24,
FFEFARL (401 ABS. PLA) « &JEMy K. P&, B
& RRIRAMBLE A AR BRI A2 i, JE AT
AN 5. EEIT IS 4Ees, IEBE5 &7
BHEAEH EER, XL R T E R Y. A
RN RESF AL, DABRERZEE 5 118 45 RERS IE
WIBATHFE IR, B—, BT LIS £l
(AT EMIE N B S A, SERIPEAS RIS AT B R RE
DAREIE A BT I 4EHE Rl S5, BT HLAWT
PAEAT S50 2 MR I R RS, Al AN IR A ) B4 e FH
PE AEVIRAYEFIBLIE RESEfa b, 18T B =0 A
Wk, B RT LA O A ide 3 AP R & 97 ATl
HIEER, TRl R IR K. B=, BTN
ARSI P S H AR, EEAPRER I ARG
WESEIRTT Bo SBPY, g7 RS, SIS EEFN 4T
A e B R REEE , AR R 25 SR A T R A
) @ei S 11552 d Y R @y IR PN ik X S vivs e AUV i = € il B
e, TSR IR & R A T SEE

(2) FTHHEEE . 3D ATEIRIRS EHRUA T 21K,
FLAEFT EIRLED IR T VO AbBR RS B AORHE 1 s
163D FTENIE R, BRI ARG T DASR BUHE it R 22 5 A
R TUERARRITRAR , BB ST R Y U R AT S
E5E, BRITHUA AT Do SEae AL, #hE ST
FREE FTEDHE. BEmESH. ARMBEZAR
FTENSHOTREA IR, R B AR R BRI A T
THEEFNAL , OCACFT BN R0RT DA 24 14 2R T8 o i
RATHE EFN R 7T . Hak, fEFTEIZRT, BEITHL
FRT LAE A 3D AR i SO TR A, R
JURTTARFI RSP A SR, FFi T — @4 FTRIA TR

%65 ZH4HR 2024



EFRIGR TFEZE Global Clinical Engineering Journal

TCNLIIIIAT, AT BN AR50 A FREGE YRV C R,
TS HORAE X A VB A (BN s FA 5 45 1)
FLAHTERATCR, OTEER T LS 2 — a5 R R,
Hrp AR WM A e RERIE A

TR, LUBRGAT DR R SRR SEdE . S =, BRITil
a3 R LA 57 R A B SORS AT E s BB AT P 41
IR R B IR, AR ZER AT [l A 73
Wro i, BRITHULMIRNIAER 3D #T EIS A 4 T RAFAY
TARIRES, FFI% B HE p R WA TR PRI . SE
SAAESPNIIE FT AR ORI A B ASUE PEAT — B0k, 2
FTERR ARy R AT a] SEE

3D FTEME B ST AT L A FH EAR

1. AT

HEHAY: fEAMPh A S Qe E RGN T
3D FTEIEOR, FE SRS TR R, ARFG R
WIER R I &R

HRHEAY: EH 3D ITHIBORAERHiliE B &
TERE AR A AN UA, R E R A RISE
TR AT LASRTE, B B — S E R AT
BER AT LASE 24h 5E o

2. Wiy

G LRI as i SRE B EIF HIBLE 5 3D 4TEI A
A Stratasys S, AL JLEMIVEERIE, A 350
SRIC, MR AL BURAN#E Rid 4 15800, 8 )LZE AL
KPR B2 CEIR RIS, AR SEAL SR BB & 25
R EEH YU fi4H s

R A X BT MRI A CT H31#E
JEHI 2D BT A SR F AR RIS, 155
ROCEIBAR, 107 3D T EPRORL T m AR E AR R, 1T
DARGEE AR B SRR A B o

3. AR

G T R ANIE T A MR 2 R A2 2R L
IR, R AR ATRE ST 1 3D FTEIZ5H)
ML R 259 R e, mEE M, L
MAEE A A B ARSI RE R MR IR, AR 8

6% H4HR 2024

VLR
X
GlobalCE

HIAERE . (REFVEE ™ EARE, B 3D FTEIH &1
MeAL 258, R AR 7 RO A RO 7

4. EYFTED

kEH M EIRA RS i e T B
K MR 2 DA 28 S 1 K22 2 24 R
G T —F0 3D FTEIR E Fb & R 518,
HAp e T A S RIS S ARG A K A LS
5, BT 2 Hish s B s sh e ma e

5. BT YEE

TR0 4 E I S AU AR T Y W S T
B AR O 0 300 ) A R ARSI T T 1 3 40 A R
S, A FOM LHIE T Beffe . Higss 0 (il
= e RASRBGE Vel SRR 1 =45
FEL AT E AR, G5t 3D T EIHLAIE
TR AR

6. AL EE SR

T o I T 1A 1 PR S 5 AR A S D A
BRI EBH R, ATLUNEP A R B Af
AL T 35 B Al T 58 e b E AR 50 5 1) ol P 7
AR, o6, @it 3D ATEHIROR, T LARIE L
TR AR R AT DA i JE R 15 1
PIREE MR AL G, B4 A B RERS B I M T A
B TAE R . SEEEME TR, Xfhmr
MACR TRz B, ABTHREEI8R,
4P N BT LAGE 3o W S R VR SRR R e e T
B I T AR R R e Hak, 3D ATEREIAR
AT AR TR i s 4 N R EERS TR A
T R PSR, TR AR S A
AP E AN THEE, M o PR AR A 45 1 AR D
HFAEERE, XMEGS507R, GERHE Rz
N RSB Z 5, PR (T 184 3 A A
R, RJa, Eid 3D 3T ENEARGIE H A RRLE
AT AT SEBR AR, BR3P N A AT LA X oAbl
P72, PRI I 4E SR, X b
B M 7 SCRES AR B A TSR G M AR B AR R
TR AR 12

17



E BRI ﬁI*E%%FE\ Global Clinical Engineering Journal

3D FT B YA AL A AT i Bk 1%

1. 3D AT VA& Sl

(1) BRCIH- SREtE, 3D FTEIHEAR S N TR EE.
REAEGECHBORN &, RifEsh AR R B3
WK R, T BRI . MORRE 2 K R
RS 3D FTEIM BRI ZHE4L, (5 B2 R RIA R
Cnszlm. 20k PEESE) REMEHH T PE REfB
7= ko

(2) MR, BE 3D ITHIEARLE AT
AR % BRI7REOUR  , Hiis Rk
FPEEHEAC, 3D IT FVBORAE AP AL 8 il 12 2 2544 1
TIPS, At sh HARI 38 i i R K

(3) BURSCFFSHEZ), #EBUGSS T BUR
SCHE 3D ATEIEOR M A JE, AR At st &, S el
T 85, 3D FTEBRPES N [ S SO 8T 247k &
JERLA, JSCAHE SIS ML A T T 2 ) B g o

2. 3D T HTAT s A Pk A

(1) R AR A R 3D 4T ENEOARAE J
RIGVER ML A = B TEE, ABAE KR A v
AP TET I A TR Bk e Tl 3D 37 EIsE 4 Rl
OB R E R, LUK 5 ORI TR A R A
AT RUSAL A 7 AR LA AT o

(2) TH PRS2k, 3D #THE R Al g
BMBUNMER (N EMETH) FTEESEUSm
HHILSLRR RETAIE S (R XL ER I AR B 5E
IR, IR T gl Ty A B A WA R -

(3) AERFARURA . 3D FTEIEOAR R K 157
AL AR AN By, KRR AP HR T B e
Ko QATAREORAF B RN B8 R A R AL, N
3D FTEPBOAR A Ji o A A ER Y [ Lo

(4) FARGRWERR. HAET 3D T AT LS
AR, T CRREERRA R, KAt 1 W % 61
b o X RLHY R AR AR RS e ¥, LAHES)
3D FTEIBORRI R IR E AL A Ji o

18

R
o

GlobalCE

3D AT HIER T e 4R 18 P Ay

R 5 0 AE AL RE

RG AR T, ANTH W HR SR s e,
XAR RIS [], e 3D 4T R, BEI7 R
A LA R R Bl il 0 R AF, el A e R
3D T HE ] MR B SR BEAT E A5, e
AR I AL ZER
TLIEAT BT

FRGERI B I FEAN il iR R R BAR 2 P R BA Y, X
AGRBRE R, EIR PR T REAYBEE, 11 3D 4T
REEG B A AL B i, Wb 7 e [ ERTY
ML) T IRAFNGE IR o
e A AR R A g AL [R]

3DIT I AT LASE Ry s s AR B R TR AL ]
GG, AL T B A R A4 BB
Hih, X FERAEI TR . B, il
3DITHIBOR, BRI il el LAz RV E A B 2B iF
KRGS T HEAERS TR, $Em 7 iyl k.

3D AT HIER T e 4E e R ]
(ellEely

FAE M T IR TR, B AR EOR T2/ LA
G NRRER T SRTAIAIY . SRR, e AR
SHERE, RRAE A S 2T T AR 5 H SR
Autodesk Inventor Professional 2019 X J5 A W 7L £R 47
7o CHET) BRTSLCEE, SR R IR AR
KRG, BIEGBEMEARLIEE, @37 3D 57
PRI RE o A O SRRy RB B BN
SUCE 2R, TR R EIER RN
gl

F AR A RSP st A S 4P AL PR AT
P ] =4 25 2 T R 2 R0 AP AL AR
17, FBBNTEHIAM BG4, R AZ RS
(FDM JEBRITAL) , 7E Inventor A H 58 il 2214 4
BMEALE, 1. B2 18 3.

%65 ZH4HR 2024



EBRIEEK L2243 Global Clinical Engineering Journal

1 S AP RAP S A 1 AR

P 2. WA R e A 2 TR

P 3. BEAPURAP Fe AR RO

Inventor M. 153 H7 (BET—E%?FE )

J2 1504, B ERTTMT, K— TR RSt
S RAFHNARITTRSE (AR SE) , X LR
RBEAT SRR Inventor HRY I I3 4347 B35 %
FRIFEMEM R, 4. RPN, N
AL fEi i, ROR A S el AR G Y RBAL, X
YERRALAEAE & TR AL, Ui, R
1A AR AT LA A B i s AT
Blan, WL EEADR YRR RIS 5 A A ok

F6E AT 2024

R
R/
GlobalCE
FEAIGR AR RN B S 25 A B BRI, AR5 ik
T B, WL AR A R SRR A SR, 1
IR SRR TAEPRSE P 832 S0, ] AT i 6
T REFA i o
(1) fREZEMH ABS MK, 01 4:

4 FREZ AR
(2) HARFAF LB E RO, BUELR, WA 5:

[ 5. ELR

(3) ARYEZAF PR A, 158 B Do
WG TN 4KG fifa, XM EATLIA 40 24100 (N)
K e:

[ 6. R RE B AT

19



EFRIEEKTF2Z4E  Global Clinical Engineering Journal

(4) BEARITHHT MG, FHITRINEN
0.05, Al 7:

4 7. BEE A IRTT T RS

(5) IBITEE R, BB N 0.1609mm, WTE] 8:

EER- FNDLZS

(6) F/NEaRECN 15, A 9

[ 9. B/ N4 B

20

VLR
X
GlobalCE

HR4B Autodesk Support WG E7R 7 4 REUE
VRN S SERR R 2 b, 24 B8 FRoR N IIAE T
FOVFRIBR, 224 REUNT 1 FORFTRERIRRL, L4
REOKT 1 RN ERVFRIRBIN B RN, ik it
i/ NEARECN 15, KT 1 R A

FARFT EI A

1. YIRS

DR A STL A X B SN, I
BT R 3R0E, U2 3D R DI E sk — RS A,
T — 2 R AT EDMUAEST B 2 Hh 5 B8 2 T BN Y
i

2. WEFTHZEL

VTR, TR B BT NS4, 4T B
EREE. BRE. e XESHRE R
FTEONURL S+ 4T B RE DURFT BN SR TR

3. SHFTEISCH

WETESHUE, B R GRS T EIRLRE
PURAA

4. JEIRFTED

W3 H 0T B SCHE SR E) 3D FTERRL L, FEuER
TEFTENME R, JESIFTENAL, FTEILEG AL D) 7 Bt
WHE N SHOR B2 EFT A

5. Jasb

FT BN Sk AR e T T RE 2 LU ARCME R ) e Bidh A T
FTEEFNMCACTE . W] LA AR, S0 S5 T H BT
FTEEFANE, (R SRTH S e, W 100

10, BRI TS

6% ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

INGE

SERRAEME R, BCPER) B A 3D T ET IR 2
VOB R B 300 JTC/AE AT, T 3D 4T EREBYARALE 50
JCLAT; ECARRY 2] RIS (BmH w1 8, 13D FTHI L
VERTLAEE 1 RINSERL, RETTZYAEE BT 45 i 4E1E 1)
[A] o

AT 5Tl I W AP PR AP T A HIESE ], R T
3D AT EEORAEIR S« A B N AR i) 7 T Y 2 2500
e JUHIE H TR AR ARSI S 58 8 B s &
FC AR AP fliE . 24 AT, 3D FTEVERTE = B it 4k
ST AL T HI2E B B B e ANF9E BTEIR AR ZRIX
—HAR, R 3D AL $RTHRIERCE,
PR REAE IR I I KL 28 B 753K, AT e RAG 97 iR
HRE SRk

275 CHik

1. Cai, R.Q. Zhu, Y.N.,, Wy, Q. The 3D print-
ing practice of syringe clip of Bellan com-
pact syringe pump. Chinese Med Equip J.
2022;43(9):97-101. https://doi.org/10.1974
5/1.1003-8868.2022196.

2. Zhuy, L., Ly, ], Bao, Z.]., et al. Application and de-
velopment trend of 3D polymer material print-
ing technology in medical field. Plastic Addit.
2022;32(2):62-65. https://doi.org/10.3969/].
issn.1671-6294.2022.02.0015.

3. Cao, L., Wang, T, Luo, B, et al. Advances in ap-
plying 3D printing technology in brachyther-
apy for cervical tumors. China Med Appl.
2023;38(2):165-169,180. https://doi.
org/10.3969/].issn.1674-1633.2023.02.030.

4. Li,].Y. and Li, ].T. Application prospect analysis
of 3D printing in medical devices. New Mat Ind.
2022;(2):51-55.

6% H4HR 2024

VLR
X
GlobalCE

5. Li, D., Cui, W, Liu, B. Application of three-di-
mensional printing technology in medical field.
China Med Appl. 2018;33(9):6. https://doi.

org/10.3969/j.issn.1674-1633.2018.09.031.

6. Lee, W.J. and Co, D.W. 3D Printing Technology
Over a Drug Delivery for Tissue Engineering.
Curr Pharm Des. 2015;21(12):1606-1617.
https://doi.org/10.2174/13816128216661501
15125324,

7. Albed Alhnan, M., Okwuosa, T.C,, Sadia, M., et
al. Emergence of 3D Printed Dosage Forms:
Opportunities and Challenges. Pharmaceuti
Res. 2016;33(8):1817-1832. https://doi.

org/10.1007/s11095-016-1933-1.

8. Yu, D.M. 3D printing: customized medical re-
pair. Metal World. 2016;(1):21-28. https://doi.
org/10.3969/].ISSN.1000-6826.2016.01.06.

9. Xu, L.Z.,, Zhang, H.W,, Wy, S.M,, et al. Applica-
tion of three-dimensional printing technol-

ogy in medical device maintenance. China
Med Appl. 2016;31(3):114-117. https://doi.

org/10.3969/].ISSN.1674-1633.2016.03.030.

10.Shen, L., Sun, ].F, Huang, Z.K., Research on
medical equipment maintenance based
on 3D printing technology. Digital Design.
2017;6(4):138-141. https://doi.org/10.19551/j
CNKi.ISSN1672-9129.2017.07.052.

11.Qiy, ].Y, Ning, X,, Zou, Q., et al. The past, present
and future of 3D printing technology in spinal
surgery. China Med Appl. 2021;36(11):164-
169. https://doi.org/10.3969/].
issn.1674-1633.2021.11.038.

12.Wang, D.X,, Feng, M.M,, Chen, Q., et al. Ap-
plication and development research of
medical image technology based on 3D
printing technology. New Gen Info Technol.
2021;4(2):20-25. https://doi.org/10.3969/i.
issn.2096-6091.2021.02.003.

21



EFRIGR TFEZE Global Clinical Engineering Journal

13.El Magri, A., Vanel, S., Vaudreuil, S. An

22

overview on the influence of process pa-
rameters through the characteristic of

3D-printed PEEK and PEI parts. High Perform.

Polym. 2021;33(8):862-880. https://doi.
org/10.1177/09540083211009961.

GlobalCE
14.Li, Y.L,, Yang, Y.K,, Chen, X.L. Using 3D print-

ing technology to repair GlideScope Ranger
video laryngoscope. Chinese Med Equip J.

%65 ZH4HR 2024



E“ﬁ?ll r_ I*E%“z:f\ Global Clinical Engineering Journal mhﬁ A

GlobalCE

WisHEI 2024 04 A 23 B, #IgE#A 2024 £ 11 A 13 B, HAA#20244£12A18H

JR B3 S
Xk Ilm R T2 AR & EF IR S5 R

Samantha Puin Avila *, Marie-Ange Janvier and Andrew A.M. Ibey
The Clinical Engineering Department, the Children’s Hospital of Eastern Ontario (CHEO), Eastern Ontario, Canada.

SEIMEHMEFE : SPuin020@uottawa. ca

S

DL N R ZERME A AR AR LK )L B (Children’s Hospital of Eastern Ontario, CHEO) I AR TAEHB(]
WA 9 D BIEAR X 3 . CHEO A XIS H Tl 45 3 345 5 Ml i A ki, H SR A2 = FRifEfl o
PR BX LEE R DIt f s = R 0, ACEEFBS =AT: (1) SIASORARET R (4]
mZ Mk BLLHIEE) M e TR (FInrFRAL. BAMRRTIEEE) 5 (2) TEAESER
eAt;  (3) LARTEEME. (AR {8 G am A o ] 50 RO PR R A i i A B4 T 58 IX— B i aa /e SR P
il FIE A 138 A8 77 SRR i AR HE AL RS, AT B K BR PO AR B A G O T4, JF R MR A A
HIAET o

R emms, Wi s ZE40 BCEN 7 wiEErE. (G 2. [AUR. BEAITAl

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY): Creative Com-
mons - Attribution 4.0 International - CC BY 4.0. The use, distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

%65 48 2024 23



E BRI ﬁI*E%%FE\ Global Clinical Engineering Journal

515

IR % K ME JL #E [ BE (The Children’s Hospital of
Eastern Ontario, CHEQ) &ML T INE K% KHg 4R K
W —FIH 5T =R ERE . LR EREFENY)
50 ST LENF DER M S B AREL AT E) LR
BT Rgs e

IR KM L BE e B 1Y — > R DI i IR
TREERIT, PHAEE 50 4 TAEAN L, B 15,000 ~F
Ti A BRI X EOR AN m AL, FEE T4
M, DA ER T A BT IS R oIS . BT, R
LR LB B e B B — S 345 Bl 4y
WEBME, SN EZN 90 Bhot, XL (e
S, IS R E R REE, U8
R AL, IE B BB P

plineta= g

0% 53%

50%
B a0
H]I 30%
-
20% H3% 540 84%  78% 5 5
10% . 41% 3.8% 1.7% 14%
o || | | - - — —
) & & & & & & &
Yay ) = &

o
& & & S
& & &

£ $ o & & &
o H O < A ¥ &
o ]

& i = & Yy
N & -
o < & & <5
e

P 1. W38 A A DXt i B A

V2R TRER AR AN Bt (Biomedical Engineering
Technologists, BMETs) & M1 % & 1) £ 20 I 2
BB BT IR A BRI o AR IR RS AR O T EE X 4%
B, BMETs 18 5 (eIl R FHE AL 2 KR ), 32 fH
RSB Y SCRR RIS o AT TIREOR P B 7 IR A 2
%, AN E RS (Computerized
Maintenance Management System, CMMS) H' g 3%
H W 8h, B R % 8 E-automate (ECI Software
Solutions, JE[EEFEFEHI) =,

N T A THERIBRARRAS , A2 L2 = e ok
MY “HUO ST (Hub and Spoke ) #2300, £EiX 1
IR, 14 Brockville, Pembroke, Hawkesbury 1% Z85/)N
WU B2 e -5 7R 22 R s L FE I e w2l il 35

24

VIR
o
GlobalCE

#r, FFMRZRIELEERIVER L TH, HT24F
BEAR N TR AR BT R TBG PE 4R T A 24
M7, R EAEARN R T, JTHAEAE
CMMS H TAET BSE R ATIEIR , JRIRE T A O HERE
[AJEE LA K S5 A i) R s Ao SR R AT (X
A LR BT

BEAT, A m Al IR s ok T Bk,
RN EARN G R I i FoR fe g E 4P [a] . aX &
NSNS BRI, FRAEBLA R REAL I U8 It
S BUNENE (287 N2l 1 N a7 K 57 - = 65 8 s g 0L
RE i T BB A 66 P A e e P ATHL R AL B, 23K
iR v 1 B IR | I 7/BEEE 787N N N T
B B A5 o

{0 T3S as FIRERD IR T AR 2K LB BE B AR
PR | i AN AT SR I (R T
EE AT 25 0 I A AT D0 A HE B e XRiOIR L
FEAATH TARRGEME e, TARRAERAEE.
A, B RE IR = MRS O UGS
B SCRF AR E IR BEORT, A7 Bl DR S0 1 4%
VERI AR R 52 il

N T RORIXEE L, AR T — T AR
HER AT PG R 58, VEONIE A ST B 2o
I, AW FEATHRORNT, PPAE T A B BAREOR
PR LT IXF T 5 BAEZR MRS IO (A, 57
TREGGHE LT B, s = A2 1A AR
TR

1k
PO S AP B BT &

A e

FEAF P R Excel (A T], HEmRM
EH) , KRH—FIFadadE, HEHKE ecMMs B
Blg. FrA AR LR 2= Betth DXl s BB AT T R %
WHZ, FfFdd B gt T X, DMET3A] (W
#£1) o

%65 ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

1L IRZRME LR R el 1

Ui A 5
M Montfort SV Saint lecent
Hospital
CH CHEO ].310m<.3d1cal p Pembroke
Engineering
B Brockville General Q Queensway
Hospital Carleton
C Clinics Groups BR Bruyere
Hawkesbury

LEIEE Al
fEFE L CMMS BdE )5, I SEWiE AL, ek T
TBERFEIFIT SN T8I T S
5 oMmMs i, KMEFHRIRES M=K X
PO R R B ID SR AE CMMS IS FESEH)
TH P ARHEELE CMMS ISR B LA AESE
Wi R ENEARIC SR AR CMMS 3R
IR A M e 2 TREROR A B Rl R AR 4153
U, BIE TIHERY CMMS eI — 2, PRl

2% 2. AR R B ECRI BRIEAL 7 44 1

VLR
X
GlobalCE

WK, HHAERFEORHEER, DI
PR CMMS W38 A FRIT RN 3 B 2= = b
58I (Emergency Care Research Institute, ECRI) #EZE[]
A, fEm VEREER. —8iEmask, #2510
W7 BT RN IR A ARBUT R0 (WK 2) .
Aot

FIN—FEHITES RS, %R P IR
KT EMA 8 W T AR AR 4325,
A SEPEFIE T A5 4 o
(EOAEETES

MERBR" Fon I MR E RS RIIR, K
WA N A BREEEA Yo M TR
M s, BARRR ST LA B AP BE AR G
R AR, X EE(E BT AE CMMS Hio

N7 S PR R, B A Xl RO T
T Microsoft Forms [ A, PEAl i 15 25 1o 4 FH A
R, IR H R NE M (BHBER) « /R
M (AW Sl aEE CERER—F) .

o3RGS TIHESR, WRIEE N R AT
TR, AHBUEAIEOL, WaE T s d s i AR
Kok

WA 1D i ECRI ECRI & &5 il 3 P A5 FFos
BM/1007 W e5 M T H 11-399 BCGRO SA-2010S 13381
73 AR 5 277 ¥
Mt 24 R 1B/RIEH A8 4k
Wi i i 3 3 0 TR
W e A T 3 2 1 R
7% 4 R T
M 2+ L5 1 e 11 sl e v ERE S
Wi & T 1 1 3 1 Al m
W T T 2 2 1 1 e 1

6% H4HR 2024

25



EFRIGR TFEZE Global Clinical Engineering Journal

A2

“MHSS FRIRRENIR A D REE . (8
FA RS 50 5 BT A O AP g T 2. 7R
K, BEIT A AR O (RN 42 4 1 XURS: S5 40y
[E]%ié [4Jo

ST BRI (B, EE)

CI s AR (BN, 2RI A

- MmO (F, AR

- IV BRI (BN, AR

IR P A TR 43 25 R 505 A4 1 I o0
2 B 1 DG T A o A P 38 A AR TR R P 7 14 4
FA 58 PSSR AE Y o o 1 R A S sl it 388 5 Pl S Tk
MBI A XS 2, BT T — AR B,
DA -5 B o A B i DR BB I Ry 7 it 25 2

FEGE RS (R ETRE) i
MR, BT EE e iR R A . ik &
FEANIRIZE 501 2 (R A AR A S5, )4 g IR 288
BB T2, W€ 4 Fim o
Al

Y7 1A 1A ] S I A FE 1A A8 AR R I (1] P I i it
HPATHUE D RERIMER P R R, i
A S A RERR A A — BEIS R N B —B0dEiEf T, BfR
X T A5 R A

KT PR, AT A, EARIET
i CMMS BdE, S RBOE A HAER (A) 5
Y IEM AT IR Z AR 17 BT, H
T BN

Al EEE A DL ARG

- R=H[5EM

- A= B AR

- M = Y IE MG R

A
M+1

AIEEVE FE B, FEAREBE S LT AH R 143

(£ s) -

R =

26

R
Re/
GlobalCE
(EWEb i)
EEEMYWEHE (FDA) B HHEwT 28
SURRAEAEBAT TG, AP RIS 3SR 3h S 1 RE PR
DIRERRTE] e SUbAERT, A= T AR A/ N $E
A7 —A TR AT 16 WK RIEH, XL R AT RERY
Wep IS e A P i, P BRI 55 U, FFR A
— R T BRI IR A A A R R A B . R
AL FTTE, W TR AR R B E A
I, PRET I R FE s Ak Bl i gk — 1

SRR
& 5. ATSEVESE S bR
AIEENE AL 2K DE
R>4 Al & 1
4<R>2 — B 2
R<2 ANHEE 3

FELZRIER, BB B R ALy, Bk
ZLIRVAEIRR7S R (S R M RTINS I "N D -
BEBER IS A bR SRR AP, &
AT LA KR BRI (SR A SR TSR Ay B2 7 ik
iNEEEDC

RAE X R T 7 RS B ik & it iy, H
CATAT AR a8 1 B AR e 30 I a3 &
bR B = ok B T Y A B2 22 M DR TARZH N
FEANSCHER BT 7 B, X (R A B A A
AT E Ak

AR 2 TR [ /N R AT R AR 2 K L2
e e 5t I ) B 2 5 P A A Sl s FH R A
S A R Ao T H AT R A
H BT S8, MHSFAE A RS E ISR
By A R — 2R, AT AR BRI 8 45 A 0 FH A e
fefit 7 — M LPR R R TT R o B R TR K
i T S R T

%65 ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

U F T

HRAE AT K2R, ARt 25 i T ACE Rl 1+

- ATEEE 25%

- S RAIER 20%

- A 35%

- AE 2 20%

6 ML EAR R R IXLEPRIER R
BRI T, W TSI AR 2 E
Pric sz LRI R TR S 57 AHEHER 2 1 AR S 26 K]
%

MRS & AT T 025, IHEH THRM
Ko IS $5,000 HIRAEHEIHIE N BB AR, 1M
KT $5,000 IR A MM IR LG AR5, —H 8
AFRRWEE (W e6) o
FrifE T H AL

HilE—EhRE TEAE, 556 T SCREERFIEAR A
AR, BTSN =2 MR A
GO R Al A 188 AR R IE Yl s AR
War. AT ORFFEAMEANE, BUUREERE A A
PTG T R B TEH

Q) BIRA G B HERA RV L&

- AR AT

RN EDE

- JTHER

- AT EA

b) FFA k5 N LA

CONERS

- S

RSk B ER

7 6. BUE K1

VLR
X
GlobalCE

AL (ATk)

o) BV WELE (WEH)

- BREIAL AT

- AT

© ESU 4% (WRAIMEFRIZE)
- YR

4R

Bt
WESEREIR, BORA G F3E R

e, PR SR R U A A R 60.8% 1Y

B A, 29.6% B & NE/REH], A 9.6%

st AR (3L 7) o

7. IR R LB P e i s (TR

WA il FH AR %
210 HMLAE 60.8%
102 1B /R {8 29.6%
33 R 9.6%

KL MM A S TP A AR 2R L = B
117 L A 3 i A0 A A HA /A e (EAS TR
Pembroke Regional Hospital ( IR BB 1.4%)
Hawkesbury & District General Hospital (1.7%) L A&
Brockville General Hospital Emergency (8.4%) B /<
LR LE R BEAOE, 2 RIAT 151 AEZ AN (A
W 2) o AP e BT T APk, A

. i FH A5 A AR i FA% 2R
Fhro | FH | oM s WE
35% 20% 20% 20%
2009 14 8 2 3 3 3 $2,300 | 2.65
2011 12 7 2 3 3 3 $6,000 | 2.65

6% H4HR 2024

27



EFRIGR TF2Z<7E  Global Clinical Engineering Journal

VIR
o
GlobalCE

e

T e

S Tach ; 22 e ;
< _"_’T FortCoulengs Ottes Lake £ = L
: : A o e B
Hospital Sites o eschourg 1, Corpiets 1]
= g e i
gU‘Sﬂ' Azad, Ot ; vake Con = &
L oad, Lawa, entre - S
oth Al ; “Golden Lake
aK } Killaioe 5 & L
. - / ; Egarilie - ;
’ ] ghe \ Sy Bay QYN =l
Haoitad 5 - it Bairs's Biy.- g TR I . i
Bauyere - Hopital SaintVincent Feat ok L | T
Hospital, Cambridge Streel L T o Foymeunt
b :
North, Ottawa, ON I} R e ’_.. i Bumstown
~Combermere | Al {3 i
o 4 .. . el .1, P
Monitfort Hospital, Maninéal ¥ s ENT BAIE S 7 = Calatiogie [
, Ottawa, ON apis Leaf! S o . o T 0 Ty e fan = 5 Emitinun
B <k, Vantiitny A el - Masiseni [ a1 e
T 2id e 5 St : ryshar '
Quéensway Caibélon Hospital, Ay i e ! X, W
Bageline Foad, Nepean, ON El P g Ve T Y A bt N T k
P . A G SEcanuce £ Denbigh : = ) 4 Caruron Place \ o & ol
Cronk il g eI g Y, Y\ \ Chestervilie < TR
o - i - r A - 4
Pembroke Regional Hospital, i la T e 1
s alt ; T Eranklown (wne] S
Macksy 5 sambroke. ON ; . { e ==
achay Street, Pembroke. O i 1 orah Lanark, \ li_sm"\;lle
\ B racianalds / e Ml
Hawkesbury & District General % e Comerg Baldemon ) \ d Y
Hospital, Ghislain Street, Plrth{ay) STThG Fat_~T |
arbiesbuiry, DN Care Hill X g 7 ; A\
Coe Hil Saint Ola ¥ e Maberly RedeouFemy Spencerville
: Gilmaur Clopne > f \ s’ e W
Beochuille General Hospital o | gl ol =
Emergency Department 1 Monhbrodk o e & e
Charles Street, Brockville, 08 | s foef T /
Lz, ety | orerd 1 P St RegE Fals
waladar Parham Newbarg™ ) ‘otzclam x
M oy ) \ Athng Panshvi e B
o A m, 1 Canigh :
[e2] / 52T gy -
g / Catien Adiondack o4+
y " () {De Kam 5 Rk
Myricra el Tarmworth W A u unction
- Tweed — - Biona Seeley's Bay 3
shock” Hartingion Bttersen Rusdall 3
SOINQDO0K | Thomaskarg Sydentam G Lenserine ) 4
L Yarker 1 -
= s (= | o, Gouyermeur iin
Zampbaiford DS ! C —T LT ; & -
[al ) T SO o @ s 1 £ op s £0004 Docgle
Distance Between: CHEO - BRUYERE = 6.7 km;: 4.1 mi CHED - QUEENSWAY =20.6 km; 128 mi CHEO - HAWKESBURY = 106 km; 65.2 mi
CHEO - MONTFOR' = B.4 km; 5.2 mi CHEO - PEMBROKE =151 km; 83.8 mi CHEOQ - BROCKVILLE =118 km: 73.3 mi

CHED - Regional Hospitals

2. AR GR LB B e il B

B R A, DU D s JE iy o
N T TR BC, S LA s BT 5 -
- WOt B Zh#Ek: HICE] Hawkesburyo
B B AL 99 BC %5 Brockville 1
Hawkesbury.
W 3% 45 W I3 A2L: 43 BC %5 Pembrokes
Hawkesbury, A Saint Vincent Hospitalo
- AR JARCE] Pembroke A Hawkesburyo

FEAE I 73257518, 60.8% HIMi & 2 5 HH
RSBV e KU B2 7 IR ARG, R T AR
WERITER SR B . IO, 25200 BUR EZMT
AP, 105% HTHd 14, 3.5% 1T
AR T 7. X— AT REIITBC, itk
BRI ERRE (WK s) -

28

R AEMIEAE (IR 9) Ton, 12.2% AL
8. AR A RME L = B 15 £ (i FH 40 2%

B RO {28
seg v
fLseg 1M
fusege 1l
kg 1

%

210 60.8%

87 25.2%

36 10.5%

12 3.5%

O AL 15 45, FUAIX LEi8 & L A A
Lo AN, 30.79% HIRAALT 8 2 15 FERITEEIN,
M I 2 Y A B R A oy R I
2R, 57.19% HII I8 A8 1 7R 20 Mg )L B = B il
AR 8 4, on H EBEAE L R BCR B i % 1)

EipAR

%65 ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

9. AR AR )L FE P e it i 460 P A

R
&

B8R (EIFPAES %
42 R > 15 years old 12.2%
106 8 <R <15 years old 30.7%
197 R <8 years old 57.1%
K10, ARG LB BE B P& AT ST
B IR Bt
37 3 10.8%
45 2 13.0%
263 1 76.2%
10 BEE TR G R LR s B it A 7Y )

MR, BOR TSR KAERE Bk, EARERZ,
76.2% HIBEAAE Al FEVEIT 20 AL T BRI, LA
10.0% HIB AR I B2 R D REA — 2. X Lh4h

Bl 7 AR R L PR e AR M s A i, dis Ak
HIORTEARLE SR TAR AR A 184 o

22118 5,000 FEICHIME R (5

o o e
TR 4, HANEHR G 6 $6,000
K HT AL 1 $7,700
TR BEAE, itk 1 $5,000

Sl 3R 3 INTELAIN
TR ]3/3%;)\%&?/ WY 55 5 $6.500

s

MRS, ZSEEER 8 $9,000
TR, PR, SiE 2 $7,700
STt 20 $149,100

6% H4HR 2024

GlobalCE

12K T 5,000 FEITCHIMELE A ()
& EA S K g
Malve s, 2l 6 $2,300
MR, NIBP 2 $3,200
MR, BEES, Sp02 3 $1,000
Ji AR 5 $500
Mk, it 1 $2,100
M Bes, it 1 $450
eI E/REE T 1 $1,250
Mﬁﬁ%,ggﬁ,%ﬁﬁ { $800
Bt 20 $30,300

WER 7 ER R T BAERGHMEET, 4
1 A BR R 22 43 BE T o e AN EE 35,00, SR8 T %
FEHIT B TR, TEEHERE, RER
25.0%, oN TR AERF I ThRE. BB HE L
ST 1) EE
IR KW L B = B I 38 4 1 L AR 29
863,025 T, H A 2023 4F 46 {35 25 W R E 2R N
20,602 HITT, IR T 5 Be AR 4 i RGs B R4 4 7 T
R (0 11 ik 12) .
o
HHL BRI E B IETR P T AR L
B A . 5 BRI SE R 58I /7
PR A2 T 2R, M SEbR A T
5 cMmMs [ Mali4 R ECRI HER Y iy 44 it
IRt , WOR T TSl S —8kk . Buoh, whalfl
F R B gt R0 T A O PO e F e Ar . %A
LU R TR B AR, 1T TR TAERFE K

29



E BRI ﬁI*E%%FE\ Global Clinical Engineering Journal

B RIREHE D TR B B s 1

I 6 P A B 5o 1 & B0 B A A SO
F RS LB, T 60% MYBLA i MLAE
I, XN T AR A A R A e B A A
PSR K, JCHORAEDEBE 2 [N PR AT DL T
A M T B L iR, A B TR T
PHRE L, FERRILAE A

5k P A ) bR HE AR B T 128 5 A SR ) B R T
RIA BN, S 1t — - B alis g
T RS R B o RGBSR
35%, HA& 65% M BCE AR, Wik ks
FEHAL ST Al o

JEAE T B (I A5 e 5800 T A RS B A 7
B, RTMNABE STIE A IR, ASCHIPED 2
GEAE AR G A QR P e 1 HOM . LB
FTENGHRE BSRME T E S AR, FFNARRIITIE
ERIRBUE T HA, BRI B
GURH KR, BATHOR RS R REF R R, IF
R ERERIAY AT SEETH L, AR ER AT TR R T 2RI
XA A AP AE RIS 2 o

IETREEN
27 B TR

225 3k

1. Children’s Hospital of Eastern Ontario (CHEO).

Available online: https://www.cheo.on.ca/en/
about-us/about-cheo.aspx.

2. Greenwood, K., Janvier, M., Zhang, Y. R., et
al. The dividends of an effective clinical

30

VIR
o
GlobalCE

technology management program. J Clin Eng.
2014;39(1):28-32. https://doi.org/10.1097

JCE.0000000000000010.

. Griffin, Z.M. Frequency of Meaning Use for Am-

biguous and Unambiguous Words. Behav Res
Methods Instrum Comput.1999;31(3):520-530.
https://doi.org/10.3758/bf03200731.

. Health Canada. Guidance on the Risk-based Clas-

sification System for Non-In Vitro Diagnostic
Devices (non-IVDDs). Available online: https://

www.canada.ca/en/health-canada/services/
drugs-health-products/medical-devices/ap-
plication-information/guidance-documents/
guidance-document-guidance-risk-based-classi-
fication-system-non-vitro-diagnostic.html.

. Abd Rahman, N.H., Ibrahim, A.K., Hasikin,K.

et al. Critical Device Reliability Assess-
ment in Healthcare Services. ] Healthc
Eng. 2023;2023:3136511. https://doi.

org/10.1155/2023/3136511.

. Food and Drug Administration. Guidance Doc-

ument: Medical Device Tracking Guidance for
Industry and FDA Staff. Available online: https://

www.fda.gov/MedicalDevices/DeviceRegulation-
andGuidance/PostmarketRequirements/Medi-
calDeviceTracking/default.htm.

. Biomedical Engineering Advisory Group.

Life Span of Medical Devices Guidance Pa-

per. Available online: https://www.academia.
edu/10481813/Biomedical Engineering Advi-
sory_Group_Guidance_Paper_Life_span_of Bio-
medical_Devices_Background.

%65 ZH4HR 2024



EFRIGR TFEZE Global Clinical Engineering Journal m,\A A

GlobalCE

YfmBEHI 2024 £ 06 A 19 B, U HE 2024412 813 H, HREH20244£12A820H

JEGIRFSE
ETEXHARMENETRERENMBRARIBTRE

Dingding Jia!, Haowei Zhang!, Yang You!, Yiming Li2, Shunxin Qian3, Qilin Tao* Qi Su®, Heqing Lu®*

I Bl T RERL A 5 TR be, iy, .

2 R RZiE KA PR A e I R B R LR R oy, i, P

3 BERZMmE L ERI s, L, JiE.

4 HHREI R LR B e ke At Bifg, hE,

5 [FIHF RS M IE A R e BT AR — I B AR e R oA B B, i,

SEHEE BT MiPE: luheqing0811@126. com

T2
HE AR BE T 188 B SR A B B R A s S
Jik: ET ASPNET MVC HEALIZ AT %4 GBS B R4 (MERDIS) , KM SQL Server 045 EF1 C#
EEIT R S BT IR AT SR L Te I AEERSE T . R R B B B I RS, A5 24 B R A
e RS 12 S A EEAAE B, I AR E R A I T8 T R .
S50 i MERDIS R4uorAT 52 REEBLHERE, REGETT(E. HERG. EDWHS 2 & MR BT, I AR
AFEIEZEEM, o] DOR RSB B B b A B o
4518 MERDIS REHIR T A G S 7 107 20 WA R & HE 1 K ARt T 56 A o AEAI se AN e 8 Bt #
B RIS AR 15 B IR AT P o

il Byristm Bl REE. RASIRF. ASP.NET

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY): Creative Com-
mons - Attribution 4.0 International - CC BY 4.0. The use, distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

%65 48 2024 31



E BRI ﬁIﬁ':_%%FE\ Global Clinical Engineering Journal

515

HAT, W E BT R SR SR B I
= BE 7 I B AN A BN SR S, 1 R
SRR R IR S AT SR, R T Ry
WA E SRR A R . ACEERTT
—REMII NS S N IEBRAL A T IR A
BHWU RS

i TR 5 e [ 7 14 8/ B B [ LA 22 7 THT )
T, RS BT A TR R RO g aE
PSR WS TRASER A RO e R B ik
#ECEN S S mRESE. B, B8 — 1 aE
TR TR B R, MEE. ES AR ERE
A AAREREE N, NHEERIAR. PTASL
ARSI A S EREH

P T IR N B A e 12 B 1 T B ] £ B
AR T By 7 I i T I Sk IR %2, (B SERfF 5%
AR T ISR B E e, AR = Bty — Rk
BEAT AT 2 b, EAMWBRSE N 2T TN Al
JPIRE RIS B Y, TS BT RIS B
PRFERIE B0 7Y I T M e R Ay ) Bl ok
THREELE T IR ot BN BRA R DR TE
IR RIS AT ST, (BRI A BT RSk
BRERIEATAISE . BUA TR — 2 & M A &
N RN G A AR AR B AR

BT RS AHETEFEE RS (MERDIS) RA C#
WSk, FEESJN ASPNET MVCe AfFFEIHE
T R R ARG 52 REFRMEARGEE, 1R T4
Pt Pl BBk s T 2 M2 MERDIS &
AT IX LRI T T 047, TFRIBERESEZG T H
N B T 2

Tk
WIRer KA
Py 150 A F B R I A 32 B A o AR

AR, T 3 A (0 PR 3L 15 e O T AR R gl 1200
REDIHR. R, BB, BSm e ot

32

VIR
o
GlobalCE

FER RS FHFAFGSIMENER . ERNF
W B R T S BT AR TS RN 2 5 I,
BT AT kg B TR W X LR
PEIFAATA RN 2, FRAAS R R B 0 & 3 4450
BHE, DR ERIZSETAHETE.

MERDIS HJ 3B H P2 & B ik & 5 B A5 &
BE SR A UL AR D N B o 538 P AT LA S TR
SEANFE. EIE T £%. Sl AET @A
hie, *EAEHAN R ERELR. FEEE
FMEBALR . P i A B (5 B ARG I B 1 SE AR 52 i)
FE. BT IEEE B RIGRE R ER. B A
MERDIS 8 FHZ= 45114

MERDISF 4%

- —
( mpEREE
\_\_—'_/

<sBl 85
e

( e =t @>

—
REEREE
s )

RE#E )
o fron
BEEn )

i ﬁg%

—

@

i@ e

1. MERDIS 58 F 2451 4]

e REBEEEFN )
~

ARt AR e

KARGFET B RHE AL ASPNET MVC HEZE.
ASP.NET MVC /& — MR . ETIRIHER Web
N RFEFRINESS, KA T BRSO, IFE5a T
ASP.NET Al NET HEZEH 5 K MIfE. FET MVC IWHE
B R G R (Model) ~ FIE (View) Fiz il

%65 ZH4HR 2024



EFRIGR TFEZE Global Clinical Engineering Journal

#r (Controller) o IZHEZLSIHL T AR FILIA By AhAT,
B T AR AR S . P SEA T i I SR A A E R
S A, RIS S R A G B SO RE R A 45 e
S dr, JE e At S A EE AR A AR B TR L. A
T E SR B LR, B s R e B 5 B)=
MEH PR RO A TR B B2, A TES RIS
LB gE S, A EER A LR 28 . %
AFER R T A AN R R R AR,
SCHL T RGBT

DAt B, BR Bl s i B EAT i A
HAmpEt, FTREFHEMINT. & umiER RS
TRBLAEEHERE, WE eIk Ak 2 dild:, 124
R BRI EIR )R, B R R B e Ao
Bl 2 P AR DGR R 0 R A B L ok, 9K
Ja HE e A — RS T I R R, N
s S B/ N E SO EE I (RRN)R) Rt
L. B2 MVC &R EE.

Il R

Controller HERIRIE View
el I ME
'y
WEIEH BiEEiE
Model
Ll
wEmE | ) mmmA

e

WEE
K 2. MVC &k RN R K

6% H4HR 2024

R
&

GlobalCE

IR

MERDIS BT X G ES P igss, FEHH
R TAEAN G . HHEPREHEE I AL 7 3 A 7 H8
B MWL, BREAGHTFITEM. HTE
Bedis = AR, ARG B A, TEME BRREE
SREHRHE, WRELERP A RER RS &
SN, TP DA A S B . A PRl
I EEERER. BT R&EEMIGRERER. &
B G PR DA EE P R R e S, BT
RESCEL ThAE. WY, RGN T (5 B R ZIhEE, H

4 3. MERDIS IhRERFEA

33



E BRI ﬁI*E%%FE\ Global Clinical Engineering Journal

TAEEAHCHE R EAL A BB BeE S X T H
PRERRFHEER, BT LIEg B, AL
AR A PR A KGR . 18] 3 2 MERDIS HIDIREVR
FEE o
s T

MERDIS [ £ ZLSAG G 7 BEpe. 54 A
P o BEASEAAE AR P M — 3R BRR S BT
WA Z AR RZFEN “deployment” 3, 1M “BERE
B 5 BERET ZEBRAREN “Dinfo” £, HT
FREBEBIRRISIRIUOR . ST BR AL &
BEZ AR R, =FHHKRMEL “CP” #KETR, fF
filt 7RIS IRAE R LA, T TR a1k
25 0A], BEE T “hospital-categories” 3 F T & Pt 4
%5,  “equipment-categories” KM T2, “daily
work” & TR [F) 26 I e X A [F) 6 B 15 1) H
WLAER, AIMNEBSL T “variables” 3R T AT

oy i N S N VAL T
B 18 42 MERDIS REURPER IS, @itz i v]
Users Hospitals
Dinfo
PK |ID PK | HID
] PK | DINID bo
UserhName HPublic |1~ O '
userfel ) HLevel FK2 | DID H
UserEmail FK1 | HOD FKi | HID -
UserPwd HBeds DINTimes 5
FK1 | HD HADAT Diseases
UserType HAOV PK | DID
CreateTime HAOD
Hicome DIName
HArea -
- g 0 T < cp H
HospitalCategories | 1 - | <] CreateTime - b
T PK CPID
PK | HOD T
| 1
y FK2 | EMID BO-- -~
HCName K K3 | HD
=+ FK1 | DID
* Deployment
b CPName
a PK | DMID EMTimes
A g
il FK1 | HID .
DailyWork
W 2 | EMID
PK DWID DMCount
DMANOO
FK1 | HOD DMIncome
FK2 | EMID DMAge
DWTimes DMMC
4 CreatDate
Q
ES Variables
1
---------------------- o] PK | VID
* ¥
Equipment
EquipmentCategories SppuE ma:]n:
- PK | EMID TR —
{Or----}< FKL | EMCID
EMCName EMName

€ 4. MERDIS i % &

34

A
N4
GlobalCE
DA AR 2 vh 25 3R T [R] B K &R o
ST IRB R BT

WA Y 52 ZR 2 Be 1 A5 B A4 = e 1Y) Ja vk
Al IRMEG TR EARGE. FEITIAR
BEBEEA T In R (G BT A SR B8 1R I 28
L B R BT i RS ARSI I R vk
B, UNERFIERRE SR E . EeTT A RS2
HAFERT SR MR PRI e Hh 3 = B A it R i A2
SRR, A LA R T I AR PR B Y
EIRIREE AT R e T BB B AR S 72 S eV 75

k
H
= 1D M|
ELW(; )

Fr A RSB, AT LA B B A AEFR B S AR
MR E RS TFAR R R )5, SERR#E
Ve ] DIOsh S I R B A A 1B LAz L gl 3k 10
BAR, ITHE s B o/ NS B E AR I o 25 R

Hef, R “M” v N . ‘H” . P
‘M KT BARTESET 1 BB HFH M7
FORIGIR AR RS, “‘H FRERFEF
ARAL N7 FENAE I PR I 7 v SRR A A 1 06 FH R B (7%

Rpq

IR A REOTE) |, K FRREER RIS
A, “R_{pql” FnBEERE p” A “q7 BUFE

I PR A2 R oK o

BTk, MEEMEAE. ATHE. TE
Tk (A, 4RERAEER RN, Bl
Jrsa I TARRE A AR AT R I R 220
RN A B I RE ) —— 4R TAR
RE” (LA RO AR ST () X R R
WIEUERoR) , RIS o REERRE, XENE
H AN TAE i ig AR RS A28 S TAE A T A BRcK
TAESAAT, A RIS TAERE

R
Tpq = 35 (2)

i, AR R/NBE . XTI
R B, R AR IR R AA7R R BREVEIAT T

%65 ZH4HR 2024



EFRIGR TFEZE Global Clinical Engineering Journal

YERED “s” , ATLMERENZ A& B/ N R B 5. A
2 F

Hrh TpqRRER “p7 hiks& Q0 HIHEIR
BB R X EA T (EfT RS e ERERE TR IR
W SE N B/ NERE R, TN R e B B3 B A A

BT REARH A Tk

RECAR IR B SEERT S R B2 AT
WLARE ST ROR B TRl . KA B9 T
VERISCRANIIE I, $2 7 BOR 2 R T o R A
SRR RENERIZIAT:E ™ 7 BT IR
o, AT T ERE A EERE L, B
R ER LTI AU FA SFREL 4F
WO B G5ESRIRNAESP . (RIS, SR 7L
W, MEREYE. FETARE BTN RO

T=ap+ax; + ax + .. +a,.x, (3)

SRR, VENBETT B g (A K. BT XL
BERE R RE, AT LAE R A A A R B 0 By s A B
HRERTATSE T, 25 tH BBl Ty s e B T 2
K E N IRIEI R Z TR AR, AT
Hrr, ai AR, xi WEASEUE, n NI
R, T BT RBRAE AR & Ao . it
Fm, BUHREEAZGEZE, DM SRR 2%
BT B AT R R e e A g A T A R e

HAbsZ Wi R 2R

AW, WG =R R ERRA
SFEEBEREL (ALOS) « 12T R P4t

z;ﬁn& @
A GBI BEST B MUERE . XL R SR B0
X EEST SR KA R AE R . ALOS Y35
ALOS & S Wk P Be 2% b IR DL SR B AR R, ABh T
POMEBEAH S BT AR SERRY AT
Hrr, LOSi %R 48 i i BFH I EBREREL, n 88
B BRI, ALOS SRR FIH AT BE Bk

ALOS =

6% H4HR 2024

VLR
X
GlobalCE

Y, = a+B.+€E (5)
FFOREE MR (24, 25, 28] [T ETM: 12
s TN 112 BT A e SR A BB o FRATTA A [
VH AT ST D3 SR AR TN AR Y T 112 6
H, ATET T2, o NEEE, g NEaH
R, NREI. ZERZ R 2 TR AN, SR
k

Minimize = Z Z G; Xy (6)
i=1
=1

TS RAE TR B P Y B2 18P RE Jy 2t
IR T BRI IR T i A AT
R IR LRI R, 25 REAF PRy 2 LAY
i RN e i A B AN T

Hp, RoRK R O RERE | AR, ROR
S RCLE R AR Y A B B A T IR IR T BT A
B, W EETISITRR S BT R s

BRAWRAEG ALOS. 12 IS T T AL
mEEGER, SRR AsRAE Sl
BT B R AR, o/ MERAS, T SERS 2l

+
&

FH S MERDIS J&, RGO EREBUH M. 19 H 5
B, BAEWA. e ERFR 28R IR TThRE
EENERHPEE, W s Fos (DUEHEL R ETUN)) -

EEFE

il

HERE: BRXFHRR-—GERERAT=R %5 B
BR(EY: 836 fEIMISAR: 1833000 FEFAM: 65108

EVFEE: 429 FFEFA: 110500.0000 5T ERRSIRIER: 71344.0000 BF5¥
B o AT
= TREEGE: e : RS
1 2
MR 3.0T: ;
1 0.00
i
0.50
O

P 5. BT DU

F DU A DI RERE o 48 - AT TR R e (5 B A
WEE B ARG ENTEAHRE. fEitel b,
B R LOEATH P E BB BB B BT

35



EFRIGR TFEZE Global Clinical Engineering Journal

FEMA. FIUA =N FEIIEE: MEHEE. PG
WHE . FREHEA I PR I fe AT B A T s
BERT RS IR A E T 55 BB PR P4 = Be 24 B Y =
ST TERER L, AT T e A EE, JFR L.
R PR SRR AT A 007 Gk (8 35
Pl—F AT B—mEREH CT (64 #3k) 1 MR
(1.5T) HIEBE AB, % BB Pl 7 & AR
SR EAE ISR 1 T3k 20
01,2019 F_ TR — A B E R I R S i

Belededl | BEReRAl | FFARE | FilhKEE
() il FH AL
()

— U7 B B 65108 11881

#2.CT (64 #3L) FIMRI (1.5T) K FHTEN

WA | ImIRES A | 43 R4 | B H IR T
FHEIREL WE figeg (YK)
CT* (64 £ 2714 250 120
o)
MR** (1.5T) 4182 250 40

*CT = HWHREMLEZFH, MR = BELR S
MR 1 f1 58 2 P&, PTLAMEA A (1)

T— (518 2714) /u20x25m:=u4mﬂ

HHE CT (64 #3L) FMRI (1.5T) AI4E IR K B 12T
ik, SREMHAAR (2) RIFIG KR AR 5
/N EH

filln, CT (64 H3k) ML HE/NBH R IFE
R

3 PRYEEER I, BRREREH CT (64 #R3K)
I R P | ) N S B ET K O N & R B s Sy
MRI (1.5T) BJFPEHCGRART I TR, ToHWEx
BB BB T TR

B EFETHESHRGEE, HREE O
BRI, . RN, BEE A P R e R AT
B PE R (5 Bt AR TS Ok ke 3

36

A
Ke/
GlobalCE
3 LR AR E R S I E A R AT TR

WA AT R S | SEBRiK | BEIS | HEREE
FHRE [ /INERE | B

How | B
CT* (64#F) [14873] 30000 | 1 | 0.4958 | 1.3384
MR** (1.5T)| 22918 | 10000 | 1 | 2.2918 | 2.3146

“CT = IR ZEA, MR = IR

RAEB R AP EREREL (ALOS) ~ T2 A
IR RO N BRI BB AL, g i 1t
TECERRCR . fEBRIT I BCRRL R T, R
PR R R B Y B2 e ] BE R B0 A Ty B9 B2
TR AIET P RE . FATTHY R gen] LA & B =
Jr s IR I, ARk BT, fEmBEpe
BT

Mgt [T ER S EEZ Rk a
RO LB TR X HABSCHRAYL A — B, 3R T
T2 A B SR IR P Y L B . AR BT
BeE T, RARYE BB Ry 112 B st a AR B
B, AE72 KRB BN 112 B BRI A

CIPRF R ST B TR T I
HOSRAUAIAE o SR RE AR e HU A SRR
FRATRT LA R SRR AN AR P B o R BT 0. X
o5 1 O L e RE A% BE A b 7 X 1 MR A2 2 AR e B 5
Ko P, —LBEERFEn] RELET DR e AL, 10
LR E B R RE S AR = A AR W
PaBE B BT R, RO al LLgEA TR

B, ARSI TR 2 A B S A A
H——EBW AP ERREL (ALOS) ~ (T2
IR R —— BB BT B i IR SR A S
VBRI IR T SRR A, BB R
B, FERAOR R e REAS S0 i S XSl A 7K

N TR BATR GRS APEA A S vk, FATX L
Mo — I BB B B R A A BB R T T IR A
PEPPAE A AT R A ERIE RPN 38
BESTH, S 1 2 5 WSS TS, K
H s FORAEEINE, 1 R AER AR

%65 ZH4HR 2024



EBRIGR TF2Z:7E  Global Clinical Engineering Journal

7 4. WHER

Ui wesA R | HAERIE | P R
A (%)

A 4.6 4.7 95.2

B 3.8 3.2 82.1

MEEHAT LA, FATH R GEAE T a A B
JR w7 R B A B o

VERNTL B, B AR S I A R &
HEPERIESENE , TEE A MSS iR, BENRTE
Py RE R R ME RIS TG . AL, X EEPP) bAF
fE—EMZES, RMEWENESTHIM, FAIFTHER
ERENTFR, sEn R, =R EREE,
MR o FE AR S R

1287

MERDIS REMAFIEEBERERS T (8 MERf H Wt
ARAFEETT B 1) & BB TR AT 4 A IR
A P BT B B IR AT B 1 TARRE ST, ATLA
I AR A R M A 2T BT S w A Be
/N, B KRBT IR RAG BT i A A
B

T2 oS BRI, AT 52 22 B2 e O 20 i
AsEs, HEy7isias BUEE (UR TR T i 4

P
R—J; 1(7)

FEHAR AWM AR FEAHEILT, AR AR E
IR, FEI ORI R AT T IR AV

SEPEE T e B AT AR RN, TR R 2
{9 AR GE A RS TN A R W AR A S e . JEIL 4
PR, ATLAMT A B B AR, IR Yl
B — SRR A B AL, (S — BRI LR
FEIREHCE . AT

AR, FoRiDx A0 BCE IR &
Mok, ForRIFHRENREEGE, n 2ETHHIE
B, RFTFREABCEA TR,

AEBE R TARRE A AR, F-—R A%

6% H4HR 2024

VLR
X
GlobalCE

FAEARF TS F TAERRSE N R I A F . T2
WFZE AT ARE AL 97 4 4 R A B 7 1R), BT
ST A A DL SE RS I S ST R
o

MERDIS 2% T B2 I7 18 & B 28t
BERE, ZA T 2 MRS BRI AR & R B E T IR S
HETl . 1% RARENS ST KA R B A, 0 55 I AT
B IRSLE, iz UL T H A I R gk .
ZG0 B0 ST RN K 434 RE A T WA RES Ty
. W EDE H R E TR A B TR, IR
PR A TR . X —RORIK B T A B E
IR A ORI E R R, (BT ™ s
AN AR A o

b4 MERDIS R4 AW & R IR 22 503k, I
BE B AR R TS Y 44 AR 15 5 v
TRFARI R o X — ARG IE— 2B ¥E o T TSR AL %
P BEAEE S . MERDIS REEM BN th G5 T2 5K
Biv N ALK SRR L ESS 77, B4 L
PAMFEZRSBORRE . ExR B RE
T B R O I RS TR o AT ) D kA S
X — G s T EXREEMER, T ER
TRBEARSLEEOREE G e, 3T ER R
PR AR

Edall

VEE BB I 2 5 ARG 58 5L LA 24 i
MAMAR AN B TEAN G FRlEERER (2
B BRERER) « MaERIbE (EEssEk

FEReE B R B ALBe) B R B A
B RI-F-41 40 DR e A T 8 FIA TS5 U7 T A 5 B o

2gi]

AW AR BT B R B A R u B
[21831902100] HE R A IAFL 22545 (82073474 i
TER L R VEHINE [2024SKMR-27] AT 5 T ik
ZRE TR TSI [2022MEB108] HY%E

37



EBRIEAR T EZ<E  Global Clinical Engineering Journal

38

222 3CHik

. Yuan, L., Cao, ]., Wang, D., et al. Regional dispari-

ties and influencing factors of high quality med-
ical resources distribution in China. Int ] Equity
Health. 2023;22(1):8.https://doi.org/10.1186
s12939-023-01825-6.

. Wu, F, Chen, W, Lin, L., et al. The Balanced allo-

cation of medical and health resources in urban
areas of China from the perspective of sus-
tainable development: a case study of Nanjing.
Sustainability. 2022;14(11):6707.https://doi.

org/10.3390/su14116707.

Gao, J., Fan, C., Chen, B.,et al. Telemedicine is be-
coming an increasingly popular way to resolve
the unequal distribution of healthcare resources:
evidence from China. Front Public Health.
2022;10:916303. https://doi.org/10.3389

fpubh.2022.916303.

Feng, S.L. and Liu, Z.C. Preliminary Discus-

sion on Clinical Pathway-based Configuration
Method of Medical Devices. China Med Devices.
2014;29:(2):47-49. https://doi.org/10.3969/i.
issn.1674-1633.

Feng, X. The Principles And Evaluation System
of Large Scale Medical Equipment Configuration
(Published work in Chinese). Chin Hospital Ar-
chitecture Equip 2019;20:29-32.

Noriyuki, K., Masahiko, N., Takashi, M., et al. Med-
ical equipment deployment in pediatric emer-
gency prehospital medical units in Japan. Pediatr
Int. 2018;60(1):93-95.https://doi.org/10.1111
ped.13432.

Emanuel, E.J., Persad, G., Upshur, R,, et al. Fair Al-
location of Scarce Medical Resources in the Time
of Covid-19. N Engl ] Med. 2020;382:2049-2055..
https://doi.org/10.1056 /NE]Msb2005114.

Teutsch, S. and Rechel, B. Ethics of Resource Al-
location and Rationing Medical Care in a Time of
Fiscal Restraint—US and Europe. Public Health

VIR
o
GlobalCE

Rev. 2012;34(1):15. https://doi.org/10.1007

BF03391667.

9. Kriitli, P, Rosemann, T, Térnblom, K.Y,, et al.

How to Fairly Allocate Scarce Medical Re-
sources: Ethical Argumentation under Scru-
tiny by Health Professionals and Lay People.
PloS One. 2016;11(7):e0159086. https: //doi.

org/10.1371/journal.pone.0159086.

10.Zhao, S. and Liu, Z.W. A study on the evaluation
of medical equipment allocation dependent on
evidence-based and decision-making tree. China
Med Equip. 2018;15(2):108-111.https://doi.
org/10.3969/].ISSN.1672-8270.2018.02.029.

11.Peng, Y.Y. On audit suggestions of medical equip-
ment procurement in large-scale third class hos-
pital. Accountant (Published work in Chinese).
Guangzhou First People’s Hospital, Guangzhou,
China. 2019:51-52.

12.Yu, S.J., Xu, E, Chen, W.W,, et al. Scientific man-
agement and rational configuration of large
medical equipment in hospital. China Med Equip.
2014;11(4):71-73. https://doi.org/10.3969/].
ISSN.1672-8270.2014.04.024.

13.Althammer, E. and Pree, W. Design and Imple-
mentation of an MVC-Based Architecture for
E-Commerce Applications. Int ] Comput Appl.
2001;23(3):173-185.https://doi.org/10.1080/1
206212X.2001.11441649.

14.Jukic, B. and Jukic, N. Information System
Planning and Decision Making Framework: A
Case Study. Inf Syst Manag. 2010;27(1):61-71.
https://doi.org/10.1080/10580530903455221.

15.Yuy, Q., Liao, X,, Lin, ]. Development of Mod-
ern Medical Equipment Management Sys-
tem Based on Web. Chin ] Med Instrum.
2017;41:70-72. https://doi.org/10.3969/].
issn.1671-7104.2017.01.019.

16.Sundaram, D., Dong, |., Srinivasan, A. The Design
and Implementation of a Flexible Web-based De-
cision System. ] Decis Syst. 2003;12(2):159-176.

https://doi.org/10.3166/jds.12.159-176.

%65 ZH4HR 2024



EPRIEAR TFEZLE  Global Clinical Engineering Journal

17.Whitesell, S., Richardson, R., Groves, M.D., et al.
Pro Microservices in .NET 6: With Examples
Using ASP.NET Core 6, MassTransit, and Kuber-
netes. Apress: New York, USA; 2022; pp. 29-49.
https://doi.org/10.1007/978-1-4842-7833-8.

18.Whitley, M.A. and Walsh, D.S. A Framework for
the Design and Implementation of Service-learn-
ing Courses. ] Phys Educ Recreat Dance.
2014,;85(4):34-39. https://doi.org/10.1080/07
303084.2014.884835.

19.KaminsKi, R., Romero, ]., Schaub, T., et al. How
to build your own ASP-based system?! The-
ory Pract Log Program. 2023;23(1):299-361.
https://doi.org/10.1017/S1471068421000508.

20.Zhang, C., Xu, W,, Liu, J., et al. Digital twin-en-
abled reconfigurable modeling for smart man-
ufacturing systems. Int ] Comput Integr Manuf.

2019;34(7-8):709-733.https://doi.org/10.1080

/0951192X.2019.1699256.

21.Belcastro, L., Marozzo, F, Talia, D. Programming
models and systems for Big Data analysis. Int ]
Parallel Emergent Distrib Syst. 2018;34(6):632-
652. https://doi.org/10.1080/17445760.2017.
1422501.

22.Belcastro, L., Cantini, R., Marozzo, F, et al. Pro-
gramming big data analysis: principles and
solutions. ] Big Data. 2022;9(1):4. https://doi.

org/10.1186/s40537-021-00555-2.

6% H4HR 2024

VLR
X
GlobalCE

23.Fanellj, S., Pratici, L., Salvatore, F.P, et al. Big data
analysis for decision-making processes: chal-
lenges and opportunities for the management
of healthcare organizations. Manag Res Revw.
2023;46(3):369-389.https://doi.org/10.1108
MRR-09-2021-0648.

24.Ippoliti, R., Falavigna, G., Zanellj, C. et al. Neural
networks and hospital length of stay: An ap-
plication to support healthcare management
with national benchmarks and thresholds. Cost
Eff Resour Alloc. 2021;19(1):67.https://doi.

org/10.1186/s12962-021-00322-3.

25.Adetunji, 0., Ottino, K., Tucker, A., et al.
Variations in pediatric hospitalization in

seven European countries. Health Policy.
2020;124(11):1165-1173. https://doi.

org/10.1016/j.healthpol.2020.07.002.

26.Marino, D. and Quattrone, G. A proposal for a
new index to evaluate hospital resource allo-
cation: The case of Italian NHS rationalisation.
Eur Res Manag Bus Econ. 2019;25(1):23-29.
https://doi.org/10.1016/j.iedeen.2018.10.001.

27.Bala, C., Rusu, A, Ciobanu, D., et al. Length of
Hospital Stay, Hospitalization Costs, and Their
Drivers in Adults with Diabetes in the Roma-

nian Public Hospital System. Int ] Environ Res
Public Health. 2022;19(16):10035.https://doi.

org/10.3390/ijerph191610035.

39



