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Development of an optical system for monitoring urine substances based on
near-infrared spectroscopy for the use of home health care
N.MORIMOTO', STANAKA', MNOGAWA', K. YAMAKOSHI' and M OGAWA*

! Graduate School of Natural Science & Technology, Kanazawa University
? Department of Human Information Systes, Teikyo University

Abstract: We have been developing an optical system for monitoring urinary substances In this study, we carried out
preliminary experiments for estimating concentration of urea, sodium chloride, creatinine and glucose using an FT-IR
spectrometer. Two kinds of samples were pepared. One was the urine collected from healthy adults mixed with appropriate
amount of glucose, and the other was the urine obtained from a male adult suspicious of having diabetes. Absorbance were
measured with the wavelength range of 750-2500nm, and the PLS regression analysis was performed. From the results
obtained, it was confirmed that, we could estimate concentration of these four substances in the “glucose added samples” with
reasonable accuracy, however, deteriorations of accuracy were observed in the samples from the diabetes suspicious subject. To
improve the accuracy, we intend to check several matters, .., interference substances, wavelength selection, etc. .

Keywords: Home health care, Near infrared spectroscopy, Urine ghicose concentration,

1. %=

BE, ElComErs, EEREE OB IR,
AEBIER OBEFITEIMERICH Y, ZnEdE
T HMK & U TR ENE AT 5 2 Lk -
THRFRORIEZ DL DETET D IR ©OF
ZIFNEHREINSDH 5. 29 LI-aaod &,
AWFFETIIETE FICBIT 2RI RS EA1T 5
WL LThAULIZER L. M L CERECTRE R
1, BREROD B AR BRI AN 70 < SE FEhiiHS Al REZR 728D
B - PRIESSRIEBSOHEIRIF e & Okf 4 7B R R
ADOITIEH SN TWA. ZORCRIERE A OTIR
BE L U CREREREE A= onH 50, Ei
OREGEDMEME 2 5 2 \TBERIEMEAMK T4 5 72 PRTE
J=R3E AL

—77, AVFERISERHA L2 WFEO—o L LTA
T T OUSNREEE R U720 BN 2T 5
N5, ZOHFEFEESREMmRE L B2 0 2Ry DRI
DOEHIRFHAIAATRETH Y, BHFMTH D7 EF)
EINBWE, 2 = AR IR E 2RI
LTZHEE~NVAT T RO S A VBRI  08T >
AT LADEBYLE Bfe LT3t a4To T 7=, 4Al
VIBETRIIRE A OFRIE L 72 D IR D 7V o — A PREE,
PR CERABRGEOIBIEL 72 5 RE, MEEHEICH
H7¥ b N U o L JREARGY 0 24 IRFfETH R EHEE
WCHERR T VT F = ORE RO FTREME AT L
7-.

2. ZEHREEDOR

I A o o 5 IRV 311 G a g M N =g 0N & LR
PWERThHD. WO TRERR W il 5
VAN [ViEr=iv 3 AN 205 s SR E AN - FAN & e AW e AVIAL4
S RAIENER Y, MEMNROEEEE5 2 LR

HEL, 2 2 CHRIRONT T, IIROWIEE A~
NV DIEBEOWSEE AR MV a7 LB 720y
WSERE A~y MVESD Z LT, IWEEA OWLE
ARG MIVESD Z LINARETH D, ENEE A
Abs [TAFHEE ) 2R (A1) OB ELE I
REREOFEE R Im N HR() TR SN,

I
(DD logily THFHEFBIOWSEEZ, logily / I)i
SHGEEL (ARBD OWIEEE 2R3, W, WEEEH
ENNIATDEER ) & Bl I Im 2 24024 LR HIE
HVEND D, FEeEI ISR L i L O
DSKBRIZI 5728, AFHEEEFHIO _LIREIC
T HFHINECIT Hor et Ea 1525 2 L 3 REEC
HD. —J, EONSEEIT)OALTREIND K
T, TR L Im 255 2 L TRINTX 5.
BT & Im A FHI FTREZ 2 i K& & TIE 5
AR5 2 LT, J@EOWOEEERL Y & bk LS
FEE D EREF T 5.

3. EREEME

AR FEERITT T FHR 4535628 (Spectrum One,
Parkin  Elmar/z A 4GP 750-2500[nm], 5 fi#RE
1.667[nm]) Z{HHA LAY hVEHEIT>7. 19
VBT 10 [BIOFHAIZI TV, 2O A FHANE
& L7z, FHME Ui R 05[mm] D BAE 7 m—&
Nz Tz, ERSEEL A Figl ([RT

4. 7 )L a2 — AR OB E T HI=ER
4.1 EBG1E 2023 OB 11 40 608
FRRZEEL L, ZHFENDRICZ L a—2% 0500

I I
ZAbs = logml—o—logw—o =log,,



[mg/dl] (HERRABROMERH) O 11 BpE/in s
LownL, 121 o A EEI L LT
RBFERPO T NVa—R, JRE, HEET N UL,
I LT F =AW TCIEER Y 2 —ICFSE L
VERE A E LTz

BoN=H 7T LT 750:2500[nm] O F
PHCEDRIEE AAbs ZHIE L, ZHnBEI L
19 HOBELSS,, 7 a—=, R, Wty
L, RO VT F=r ORBEEREEERE L, &
121 $> 7D PLS IEIC X BEIESHT 21T~ 7. f#
Bry 7 Mo Tty 7 - R 2R L, FiEeE
& FERHREE DOFABICR R (y) S OV TIRR Z5(SEP)IZ
X0 THRIKSEE Z5Hh L 7=
42 EBEER. saa—x, BE MMV YA, K

O LT F = A5G OURETIER % Fig2 @~

PR FHIRSED L, 23— 2o Tl y=0970,
SEP=38.7[mg/dl], JRFE1Xv=0999, SEP=304[mg/dI], i
{bF R U o AIXy=0989, SEP=405 [mg/dl), 7 L7 F
=0% v=0982, SEP=146[mg/dl& 721, AJEICZL Y
72— AR ORI EE % rmkE e C T T RE
ThoHZ EafER L.

5. BRVERERFIR DIREE T 858

5138 GE BERFBESEONDASME 14 (55
%) DOREREIR 2 FHERT -4 50 1 H 2~4[FEI L,
21 Y TN EARTC. IR DRI & B A
YU F IR LIIE LTZE 25, REEORKEIE
1028[mg/dl], V¥4 334.5[mg/dl], HEUERFE 308.7[mg/d]]
Thol.

52 FEEREER 41 &[RRI RALPH ORI 21T -
7o ZNVa—XR, JRFE, LT RNV OLA KOV L

T F = ARG OUREE TR R % Fig3 @R

PR PHIREED X, 23— 2o 1=0.850,
SEP=1652[mg/dl], FRFEIZ v=0.995, SEP=55.6 [mg/dl],
HAbT b U 7 AEy=0739, SEP=160.8[mg/dl], 7 L7
F=1F y=0.826, SEP=352[mg/dl| & 721, JEEET-H
MARETH D Z LV Ehiz. L, FERICEE
L CIXH e D05 m ERANE L E X Hivb.

6.7 =
AEIOBFHRC LY, 72TV a—A R
TR, K ONE RIERERIR H1 0D 2583 DY EE THIAS A]
BETHAHZ EaMER L=, LarL, HEORm _EXSNL
BHThHhHEEZOND. FIT, SBT3
Wk, ftalE, WiEWE OB EITY. B, #%
BREHE O L GBI 21T 5 & &b, FRIREY
IR D L0 G « Ll AT LOFK
VERR AT TV TETH S,

<&EHE>
[1] KEFFIE 2T 52 WA« BRI AFEOBIFE (1
T UV A M UHEETERH] No. 28p.3-6 (2007)

[2]S. Kasemsumran, YP. Du, K. Murayama, M. Huehne, Y.Ozaki:
Near-infrared spectroscopic determination of human serum
albumin, y-globulin, and glucose in a control serum solution with
searching combination moving window partial least squares.
Analytica Chimica Acta. 512: 223-230, 2004.

Interferometer Laboratory
..
N @‘ e
N\ HIavY S
— T, o

s%:icte @ . Detector |
—
Fd
A
Spectroscope
Spectrum one NTS PC
Fig.1 Outline of FT-IR type spectroscope
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Fig. 2 Relationships between predicted and actual concentration
using glucose added urine samples. (a) Glucose, (b) Urine, ()
NaCl, (d) Creatinine
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Fig. 3 Relationships between predicted and actual concentration
using spot urine samples obtained from a hyperglycemic
subject. (a) Glucose, (b) Urine, (c) NaCl, (d) Creatinine
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