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LED blinking lights system for intravenous fluid infusion rate adjustment
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We aimed to evaluate the utility of an LED sensor system for intravenous fluid
infusion rate adjustment. This system is able to adjust infusion rates to a target dosage displayed on
the infusion tube by using an LED sensor. We simulated infusion administration and compared the developed
LED sensor system with the conventional clock-base system for dosage rate management. Adjustments were
measured from the time when the clamp was closed to the time when infusion dose rates were adjusted to
within ranges of 40, 80, and 120 mL/h + 10%. Furthermore, we evaluated the ease of adjustment to
infusion dose rates of 40, 80, and 120 mL/h. We found that the developed LED sensor system required a
shorter time-period to adjust infusion rates to the range 80-120 mL/h than the conventional clock-based
adjustment method. The developed LED sensor system demonstrated utility in infusion management with a
high degree of safety and accuracy.



B X CcC—19, F—19, Zz—19 (Gtm)

1. WFEBRLAE Y WO &
WMoty ¥ —XLFHETOREDOY
RIRRE RS R TE 2235 5 RO F 1T L - TR
R O FE T DS HERF T & R WA IR & Tl B
RACHEPEE G T & DR IE L E R AR
Tho, &G INFEBRTRRITHIKRITEM
T 5720, IR CHEMIIFKGEOEIIZIX
HEEZH S TWD0, W EEDT 7
TR A VT N OB R Z R0,
FEHE D BGHZ FB W) THRIRIRIE T R EHE T
Ho., WEEE R EOEREEES D, B
RN G5 2 2 RERA ML A FEDO R A
IO TRE W, WiEFRECET 27 7 v
T AT T NOFTEHROEE - i
VBN G o L b %< BRI IR G & O
+10% DEIFANIL 26%. A HF2FRIL 3%
bh%LMiEIh, BETERWHETH 2,
Z DI RO @i 5 E T ED
BRARD SN TS,

2. WHEDHM
B LIk G HEEHE Y AT AOHF Bt
WCOWTHHETHZEHZEE LT,

3. WDk

B L- e 5l EE B AT A (B BEfE
B AT ME LED % s fa o0 i 1252
LEBEBICERELHHRCELTFA &L
7= (B 1]) &k DIRER 2 - ik i 87
% (M 2) Ic&kd. AMEEHWZRWERRE S
Yialb—varE{Tol, MRk
L—3 g VIZTHW D ERIERE L, B AR b
(R A1 6 & B2l LRI 22G T ATy
IHERTF LD L L,

Filfi A kgL LT, DB LOFHIZT
[ E DG OV (TR 3 L 7o % B B 78 B
VAT L ERER DI A F T2 7 1A TR
P 5l OFE 21T - 72, Wi GEE O
HITEIREIE D 27 Lo AR U IR EED B
i 5 40 + 80 + 120ml/h = 10%3%EFH PN

K1 BARLI-BRGHEEEFH AT LD

Y7 T E AW SR E O
Ik

i

4 2 fEkDBEEE VT2 1 Tl G
JE DR T7 ik

(2725 KO RE DR 21T, 7L
AP T TR AE D & b G385 A3 i Ik ¢ 53 2
OFEIZITV, 40 + 80 + 120ml/h = 10%#i[FH
WE R DREZ S AT AT THRE Litsk L
Too XGEEDT O BAFE LT B G B Y X
T L EREROEER A AW FIEONERIL T
TUHRIEIZ L DIEF L LT, @ik 3
alb—va stk B LR G EEFEH Y X
T b T2 iR 5 EE 40 - 80 - 120ml/h
BT 2HTOADLERT IICONT
0-100mm @ Visual Analogue Scale % F\>»
THIE %2 FmZ TR,

RGHEDONBIL 36 4 & Lz, RIBEDOAN
B At A EAKEE o 2 0.05, B % 0.2,
R R d B HEEBR)D 094 L LT36 A%
BH L,



Boler —21%, TRE, Kb - RKE

TRL, MEtFRRBE e LTZ L A&
TIRABDN & W P 58 40 - 80 + 120ml/h =
10% &6 PHPYIC RS C© & 72 RgfE] . BHIS Lo b
HEFH AT LAV TOAEDLEST
2OV T 0-100mm @ Visual Analogue
Scale Z W CFHli CH/ELINLTE AT ZITD
W, Friedman MREIC THEZEZ MR LT
#. Bonferroni 52 K » CHEKUEL L L
7z T Wilcoxon O FF 5NN FIEE 2 U
TEZHELEEIT>To, AEAKEIL 5% &
L7,

. WFERCR

BRFS Lo e Gl S X 7 MLk D
IRF 1 2 O 7 iR £ -0 B o0 i 5 1R 1 b
ACHEE B 5 40 ml/h THEAEZENRD
SN o728, 80 & 120ml/h TIXAEIC
FRFFCHBMOZRGEICHEI CTE 28R T
Hol,

TER DR 2 I T i P G- 40 - 80 -
120ml/h = 10%#Ea AN O R [H 9l (B
BeoRAE) 1IxZ £, 92.60(35.60-149.10) |
31.85 (14.00-49.70), 20.00 (13.40-43.60)
THY, BB LIEEREHEEER Y X T AT
ZhZi, 92.35 (30.40-148.00) . 28.30

(15.60-42.70) ., 26.10 (14.30-41.80) T
o7z (1 3), HERDOKEEH A T ik & 58
FEDFRE 5 & B Lo B B L A
T A TOMERGHREDOPE HIETITLE b
(2 120ml/h + 10%#iH NI F T T & 72 Rpfi 23
Ho & bABICHERH TH 7223, 40ml/h+
10%HFHAN b - & b FAEIT 2 R 2 AR
LT,

0-100mm @ Visual Analogue Scale % H
W TORDLERLT ST TIL, ks
£ 120ml/h 236 - & 6 < 80 (40-100) . &K
{2 80ml/h @ 70 (50-100), 40 ml/h 234 - &
HIEV 60 (20-90) FERTH-7 (X 4),

; . BAfE
é RO 758—tv 1)L
R

&
ol B5 U7

25—ty 71I)
T BEEEEERY AT A B/IME

200+ n.s. * *
I 1 60

-8 DAL

C ] L] c ] ] ] ]
80mli/h
BRR5E

40mi/h 120ml/h

% :p<0.05
X 3 BAZ LI GHEEIE S AT A (K
ORFZ AW iR 5 #HE 40 - 80 -
120ml/h = 10%%FH N IZFRET C & 72 IR
=mA(E
75—t 51
éﬂPg&ﬂE
25—tV 571
=®/IVE

L —|—
1

50+

1

40mi/h 80ml/h 120ml/h

mRik5E
% :p<0.05

X 4 PAR LIS HEETHS AT LEHN
T~ W ¥ 5 40 + 80 - 120ml/h TOE T
DEDOERLT X

HWTORDbEYIS

fliam & LC, BASE L72Bis Lo e 5l S
Y AT LHERDOUER OB A2 VT ik
TR 5 E O FE B RTHEI
FIRFEICIT O 2 M TE DT, BaME - IE
MMEDO B WEREBICAEROH 5 b O LR
i,



5. ERIEFIHCE
(WFFEAFRE . WFEo P I OV AT I 12
=)

(FagR] Gt 140)

M, SRR, BEIEAE, KREFD D
F, AR, BRI E VT ERE R
WA PR 2 e+ % LED S0 iF £ L &I
TLOME. 2 RIEHEEH T YR PIES,
2014 410 A 05 H, KIS (KBR)

6. WFTEARAE
(1) BFFEfR

M #fE  (TANAKA NORIYOSHT)
R RN R - Bl - HEHER
e &5 40707337



