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2aiblE. 50)LT AL EDFIREF T K DINHEIEN,
NWFRDBFIEY A 7 )VIC K DF[EZZT TS, HFIC.
460 NMHEED AN NUEFDHD. XS5 U5
s <HIH T Do XT MNZVITIE, FEEBHRICT
—HNT AT VUXLDMEZERSBDEEDSH S
CEDHIBAL TS, TDIC. HEBEIFBERER
DERBEHEBDIFE T DMADERIN LIS, X
IV ETYDEFET HENFHESN. FF
FEZEHTVND. ZDM. X5 M VITIFFREBAE
B TNESEETDHDENHBAL. ABRRED
R WFESHER TEDBRULEERIN TS,
IH(OAE. FNESHEICREXS MZUDmhiE
WEDBEIND CENHRESN. REREDBERIC
DVTHRRMEATND, FEESHECIE. B
[CHEAVDEDDMEL. ZNHAREAS N5
WEBERTIEDRERETDEZINDD. TDKIIE
NESHEE CHP 3~ 4B5EEE. 2,6500/L0 ALk
DEREXZREFITDHIET. REDAT Uy
WHEHE UARERD S E Ulc EDREDHD. —HC.
AT R ZVIFABLERPCREEZ B DINLEY T
Ho. BEOSRENRENEL T HEHEDRE
RIEClE. XT ZmDIHEINELCPT L, F
EBDEFDOREEZBET DRRELO>TND E
BEIDEDDD. THBIC. REBICEREREICE

BULSY NC. BOFREURIZBL EIFHED
HEDDD. KHIFEREICK D CFEHEZIREICT
DRE. BRICHKEZDCOIBEREDFDERME
MFET D, ARBHRICEETDHCARALR. &
NETHRNTEKR D (THDBERAEZTHICERLIAEIC
JGARINETH S D,

® SEH

1) Honma K, Honma S, Kohsaka M, et al. Seasonal
variation in the human circadian rhythm:
dissociation between sleep and temperature
rhythm. Am J Physiol 262, 885-891, 1992

2) BJIME—ED : ERRD XN ZX . EFH3(G). 3-10. 2002

3) Lavie P, Zvuluni A : The 24-hour sleep propensity
function : experimental bases for somnotypology.
Psychophysiology 29:566-75, 1992

4) Mitler MM, Carskadon MA, Czeisler CA, et al.:
Catastrophes, sleep and public policy: consensus
report. Sleep 11, 100-109, 1988

b) TESE. sk  BEEYZR/\V R TJvo, #g
EiE. 1991

6) Turek FW, Zee PC (eds): Regulation of Sleep and
Circadian Rhythm, Marcel Dekker Inc, New York,
1999

7) Kryger MH, Roth T, Dement WC (eds): Principles
and practice of sleep medicine. 3rd edition.
W.B.Saunders Co, Philaderphia, 2000

8) B/IME—ELHR : B UAEEZERRIZE. X7 1 AHHhR.
1999

9) HAREEYF= - BEEYF AR
http://wwwsoc.nii.ac.jp/jsc/
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e B JSETREA

LED DR EREM
— 21 DR IELKIRIC K DA —

AR BXEB (o568 T51235)

Mo/ 0O0—JrER
JO7«4—)b

s

B GFEE) BEZHDHD

M7 0/ O—JEEROTREIRGRD
1962 FEARRAZ TREFEBR LFRHE. MRFRESICAH. RESAT v oM@ (1991), FHHABKIHESR (1998) ZE T, TECE

EHBAIRIF—EYI— IRILF—EREGERCEME. RRBEM7 (P — IEC (ERBIKITRERS) TC27 HARK
%8, |[EC TC 27ENZE= %8k, CIE (BRIRAZER) %6 BaBANREKES. Chairman. CIE TC6-39. HAMRHAZE
=% 6 RENEERZER. PRAZFETAREIBTHEREE LFHHEN GFEE). MR XFLFBIBEFIERLFHS

1. FADE — ERV AT LAEDSE@FK

/=N

LED (light emitting diode — X5 A4 74— R)
(. BEDEEYHERD p-n FEAICIESDER
Zmd CEICKRD. nTEBEEOEFH p FEEEICF
AN, pEEHOR—ILEBES T DICEET
¥ BEREAIL=RtEVR) ZFHATSH. B K
IXRIF—EBRERRF CHd.

LED (&, 1960 FRDREFEZMICIE. FEALBHE
BCHOcIEDM, JFTEZODHXE (BX
R) DIINEDofcfed. BREFRTRBYT 4 ATV
1. ZBEESHAPERTHAELEICRS N TLE
B 198 F(CHBFEND LED H'FE%E - EmibS1.
Flc. FEROFESHERDE_EPFRFDORHSIEDE
ROFHINTED. {EROBREBEIR. =SV,
HID (highintensitydischarge) 5> JixEDE
22T LERICE DD 21 HiEDFHRE LT, BB
BERANDRHDZH. KEHFINDLDICHED
TECWLD 9,

T hOZORADRETIE. @EERFH. hD
CTDEZRIRAT LAZEREUCEZEEN S, BRE
FZEARETDH IC (S, BEIC. FIEFEEMICEER
HoO2CLEFO>TWVD. BIADHEFICHBWLCH, D
RDREERNELT, D "BEEIVRAT L — F
BRFIVATL NDESHBRAD. FERERCED
BHBDEEASNTHED., TOEKTLED (&, 211
FEOXRPRERE EUTCSRORER - REANEGS
s,

T TLURIC, Z2MZEZHIcINGS LED JEE
R IC(EA I 15 DRENEZESRIAICDUT,
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EREQFEEEE(ICTLEHDILE LT,

2. RIADEEM L RATZORE
2.1 RHAOEAERELTOXOBEEERE

R OEAERE K THD. L K
[FREAFICRIASTNTNDDTIFELN. &1 (T
KOS BB EE EDIcBDZERT . (BT) TR
IVF—7ZS (TRIVF—) [CRIRSDIYRTLE
B WS,

HRE LT, BEYRT LR (BEER. 35
S 7. HID SV JiE) BE<ERSNTE,
20 HRICHITD. TNSOEBLRDOEREDRT
PEEDIRR. BRUZNSH. ABRRDES -
REICHS UERORRICONTIE. BECK <A
SNTVDEBO THD. LT, RERD 21 HHEIC
&, EHELROFNA - EROABFINTVD,

2.2 RIATZEOHFRE
RIATEPRBIFATIOREHICHERE U TECE
SEZFoOTCWVND. ATREDESE(F 1 el EDE
WA IC DTz D Tcsd. TDMERZ X e, BHED
BRE HE. /\VRITvI, T—5TvIEDLH
B EMENTWVS 92, FBITZ0OFRZEDZE
BEANFEIEICOWVWTIE. BZICIHU. INH5DSiR
ZEHBBLLTZW,
CNHDEY/\Y R T v IHBICKDBESHEK
DI, BENRVD. EWHNEEDOERL. AIE -
SHIADREREAAIERESDREF - ZEREDEATL
B, Flc. EERAETRN - EEDEH. CIE (EERR
BAEZER). |[EC (EREHINMEERE) FEDE



x1

¥ (ERE) DA

ECTREl. BRUBEEDIIR

1. RE - BRIEE
XEDEHD

3L ZSHET DICHITREIRIFEAR

X i) " B HERE - (ERIRDBA BhEDICR
EEREICDITIRE - RIEE (REE | NBOREEE PN
#=BEZBUCD. BIRENSDERIN | BYDREESE SEABATIR

(BFAEBIR. ST,

T, BRIMEAMRZRFT

EES HID >~ 7. B8 LED.
RIRER [COBER (B HEETIBEDT & EL. %)

ERBEEE D)

MEOEREICED, BE - HESNDT | (BY0) XA, 3. BT, | KB

RIE—DEE, KB SHEADTR | ZRE, KBS, HUE. PSR, BHS VT,

o Ta_g |VEDERE, CORECIOTL SHRE, R, KB, Wt |HIDS>T. SR
e B. IRILF—DREE UTOREHE | M2 - SR, KNT. Xam | UVHE. (5 AR
o ) EEPYECESTIL NSNS |5 L—+—, LED.

& ZOIRILE—OREE [CHIEL O-LED. #&

ABPEYORZER. EEYDRA R
BENOBER. BROBRGE. BHRLE
(BRODECE. RE. THHL. L),
BIRDIL. BEDAT 17, BKU.
ABOEHEY SN U TRAY 25l

3. BRI D T
BHDAT 4T

A, MBU XL, B,
N HBE. KT XD,
58, XES. XAvE1—5.
REES. FHE B
TARTUA . REIBRIHAR.
HATBERLS. TE

L—t— LED. O-LED.
LCD + /WIS b
TSAR - TARATUA,
CRT &. B#&EIK.
WHRENS VT, EL. 8E

HOFDOBMZEN UTeEll,. BRO=
e
4 KT —hH

SAN7YvT. A hKMU—,
IR, U—H— - T—h.
mOIZS 74—, FIABEET 1 R
TJuA (TSvo5A4 M.
KT 7 A\ —FFAEER,. LED N
BF4«AT7A. 1&&E

L—1F—. LED. ¥55kEIR
I + UV SR,
ROTS LMEHIER. BE

EOEBFEBDEMNICHEBSNTED. #E<D
BIREDEEZREDFIE - RSN TV,

3. LED kiR & Z DR
3.1 LEDXEFEHEZEDEE

LED [&. 1962 FICRYDRB A BERIES NI,
TNLE, LED (X, 1968 FI[CHFRRIDIKRE
(GaAs+LaF,YbEnND S&Eigee LED(GaP+2n0).
wm® LED(GaAsP). @YXE LED(GaAlAs). B&
LED (InGaN). B& LED (InGaN+YAG &={F)
ZHEC. IWEOB® LED (INGaN(UV  LED)+ =
RERIE) ETEDTVD,

3.2 LED¥}EDEE
IRED LED RICDWVWT D, BR—H ITXRILF
—ZETOCVDED (EEMHBHED p-nES
B DRESF. ERODEEY AT LAFERICHEND
EIEB(T/NE L 0.3 mm BEDIIHEISEWVES
ZLUCTWD (COBnZ "FvT WD),
fcieU. COF v ITDFIRE Tl JBREUTEHR

LICKWDT, BB ZHIGT o8m. U—K

RIFEE—HREL. TRFIEEDBEFERAEDIC
— (R E—)U REEL UTFER DB DHOEREN TS,
B1. K2, ERICHIRSIN TS LED XEE R
D—H#TRT, 22U, LED RIFIRERER LD
BmCohh. REFRT. "De facto Standard” B
BEHERIESNTULEW. 1. H20ERE. 5
BEIGELL TV TREMN DD,

3.3 BZEIVAFLNBEEBERLE
BEISiNTc K DS, LEDJERIE. fERDEZET X
TLAKEREF. #BE - KESPRIR. mOAREE
HRELBEOTWVD, R2(C. —RIBBBAICEERA
THCEZBELT, BREYVRT LHRDOHRTILL
FRINTWVWD., ARER. X5, JVINY
NEBEKX TV TE. BERIGEDOHRT. FERILLEH
INBDTENFAINTVD. BB LED HRICD
WC. EANICHURBECHER UICRNEZRd. B
B LED YWWRICDWTld., RESOBEDMIC. 2010
FISERDNFTASNTLVDHIEICKDDDZEDLE
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1 HEREN TS a2 LED SERDmE el
BREEENIE - 80 ¢ b mm. FHHRF (LEDFv T — # [
0.3 mm DIZ751E) (&, HREERDIFIFHREBICE—IL FEn
[QAY5)

2 MIRENTVDESERER LED ORgm b5l
Bk (BifE) OR&RD :#916mm. FEXHF (LED Fv
7 — #9003 mm DILHHF) (&, HlEEDEERRERCE
—JlLRENTLD

R2 (ERDFNFEE LED FFEOLLE (—A%ERIAR)
- EROALYRT LIR B, LED B

SR EHSYT | VIO NEERSYT | 20034 2010 EDFH
13=w bREESTE [mm] 60 ~ 250 160 ~ 2,400 90 ~ 900 3~ 12 <20
13=w hEfeb&E [W] 10 ~ 1,500 4~110 4~ 96 01~5 1~50
13Zw bHEEDEHR [Im] 75 ~ 33,000 100 ~ 10,000 200 ~ 9,000 1.5~ 120 10 ~ 600
S T7%E [Im - W] 8~120 60 ~ 100 50 ~ 80 20 > 100
wazE  [m - W' 8~20 55 ~ 90 45 ~ 75 18 >90
fexdsgan  [hrs] 1,000 ~ 2,000 | 5,000 ~ 20,000 3,000 ~ 9,000 > 100,000 > 100,000
BE® (%Im=50) [hrs] | >iEngs | >enss >SS <1000 > 10,000
FERA2 D DFIRMAE [¥ 1m] <04 <04 04~40 20 ~ 40 <40

B 1.
2. SVITHR = 2HR SV ITDHEEES

3. MEME = 2HR/ SV ITBIORIEBEDHEESN

TmUfcs

4. LED ¥XFD—iERBAN DR & BRR
4.1 BERBAAE UL TO LED AEOFRMERE

FIEER COEREKD. LED HSRICDWT, FERA
EUCORRNERZEEITLE, RIDKDICH
EHDENTED,

CDERILD, LED HRICKDEREAICDLTIE,
TERDEZEY AT LAISRICITEWVRIIEIED D 5 FREA
VAT LANDOEFEDFINS . BHEODIREMIE.
HEZLDAB[HBEZSNS Y 1 M, KIFTIE. —
WRIBEAAZ E(CEA T, LD 2 RICOVWTERD
([SIRNT L,

(1) BOSKCEBIANTIRELEED,

‘IR & (mE)RAXIR (variable color
(temperature) lighting)
*% - BIEHRIBE (multi-bits color lighting)

(2) ZHAEIRIASRENTIRRE T D,

* FEHR T OB
- ZHEEERBRR (digital lighting)
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IV MEENS VT ICIFEREEAS Y TZZ0
(B Im - W

(B Im - W

BH. ARDOKLD(C. LED BREZDHDIE. RE
RERFEELICHD. SEBORFE - EERDETIN
(&, TRIVF—ZREKROE EICRDETRILF—R
B, REMICRIRIA OtRZ33REimE LIEWLER
VAT L) BEBRREESND EFFINTLD,

4.2 NFEEOZHEICEHEY SHEE
REODEZEYRT LGRIE. —BEXNRERIET D
& ZDHROEY (HEE) BREZ. RANCE
SHFRCEEPHEITOENRHETH D, D
T, OEe CEE) BRAYAT LAORERD. R

R3I BEZEV AT LAREME U CEFREFIHREORR

BRI T LAHRERE UTcBRRFHBEDORE
1. KOS EHETEE FIHITHD
2. e, BAHE5S — integrated T&Hd
3. ZHEREZEMIINL D2 — bit HHEW
4, HERIREDAEL) — BLERRENELTT.
BORVNDES
5. FWmHEL — HENIEEE CIH<I5d
6. BETHE. MEDELELED FUWVEZE - &
FDRIE A AT RE




LIV TIFEE UL,

LED ERICDWTH. —B LED ¥¢R%~T (LED
Fv) ZEETDHE. ZDF v ITEEORELED
B (B8 2REZEEPHEEIHENRET
DD EF BEEIVRAT LAHBEDHEEBRRCTH D,
UH L. LED XRIE. R2[CRUEKRMEEICKD.
1F v ITHDDHEEHNNSVD T, RIEBTIERD L
JIC 1R O Fv) BMT—HEBIRICERT S
CEFEUL 1B Y MCBWT. #E8OD LED
FvIRFERITDEDNERELD,

1 DORRAIZw MMIEHOD LED Fv JZFERAT
N, fEEEcHEFrahE &L, BSIC,
OZERAY AT LAVAZE (1HEE) BRERIEY X
TLZEIRT S ENAIREE 18D, BIDHIEY T
EHFPEDEDEICKD. E-XT (188) &8
EZEEICEFOREFRRIAY X7 AP, ZDHICTL)
DADDIBREICIHU T, BEMICIRIAXDEZHA
BCEDRAVAT LAEEERIRITHENTED,

4.3 HRPAZREERET LOERIRE
4.3.1 KXEZRFDES(L (integrating) DRERE

LED DL DHFERFENR TR, TDORNIRE
EPESEDERICKID. FR2 [TRULELDIT, 1
FFHEODHE (HDVE. 1RFHEODHEE
BH) H. EROBZEV AT LAEXRICENT, &
SUTHNES LD, FIZIF. BEDRERDNER
RFZEADE. RERNLRET, 1RFHDD
JHBE (2XFR) (. BEEEK . 100 W (1,800
Im). JV)\O ~EEXZ>T 0 30 W (1,500 Im)
BEETHHDICHUT, RAEMIRSN TS LEDY
R ClE. EBIAELDHDT. TW (30 1Im) (F3
BIICE. 02 W (BIm) T2E) THD.

o T, BEBAINTUVDRERBIAZEEDN
B2, TDFRFX LED HRICSHELLDET D E.
LED #F7% 30~ 100 B2 ZERE I 2 NENHT
<%, (LED RFODIRILF—ZIEHPEH 10 fZ(C
HolcEUTh, 10EREDERNRESLD) £
Nt LEDHZFOERE HERH - BJNERD K
O, HFEDLEDIRALERZZ0) KN E
2C<K %,

4.3.2 sRUTERRORE
LED &, ZOFRARE L. BEREEE EHV)

BCHD. — . IEBROBEZIY AT LIRS B
. HABERE &R 100 V Ffcld. 220 V) TBE#
RAIESNTWVD, it T LEDIGRD. BITHERD
HRORBZIERT 0185, BRBRICKEDRATT
THEBEOREDMNETH D,

AR CIfNfeEROER G E. REBIICE.
10~ 30MEFEED LED =F72. #iHe - BXAIICE
BLU. BABRICIDBEERICEDOEEMAHE
HEDHTEILFDBDEERASND,

4.3.3 NEZRFHEUE (digitalizing) DRERE

AIES L URICE TR, SR RAILEED
BIRE(F. IRITOEBBY AT AICZDFRF FRITIHERE
ZRBIDHIEICLD) BEITDHIEZEHREL
TWd, UL L. LEDRFZDHBDIF., {ERDEZE
VAT LNHREEGELEE O TVDDREN S, iR
DGR AT LT RHEHFL. EDEZBH D,
EWVWD KD, LED ERDFHEFNRZLDENT &
WD, FILLERNS, BV AT LAZREITOE
WOIEBZADWMETH D,

LED CRD. KEEHFHD 1 DIlE. TLAHELSD
BILENTWVWSRTHD (#1120 FrIIC. BEEIK
DO TERIESNERICIF. ZNETICHEE - £
eSSV —o4T GkW DKES) DF7%Z.
INSTFERIICHE|IUIeC & (subdividing) DEE
HESRTHOI2). o T, MADTHLTLDAE,
DEDTERTDDTIFFL., TULAIDEUICIREE
ZED U AT LAEVWDSHEEREECTH D,
FREMTERDDTIFEL., BAEY AT LMK,
BAICKDOTIF. REPEEMBEESEEGUT.
FUWEIHY X T A (BR(ERBE AT L) ZHERE
LCWKEWVWDIBADMMETHD Do

4.3.4 ZtkaEe(k (bit ODEX) ICRET DRTE
HDBHZR R Zo8tL. T4 IFIIMETH
CEICKRD TERDIRAY AT AITTEVBEREZ
IHTENAREEED. TTITIERITIEL. FHULL
MEZRIET D ENTED. BIRIE. —RIREAT
(FIEVDY BEILERT « AT A ZDIRBIIE.
DEOPITN—HITHD.
WERDEZEYV AT LWEHIRCTHORT YA 7%,
BfARFCHd LED [CETTMA DI EICKD. J\
— PWICIEEREEDY AT LICKD. #HEVLDED

ABEETZ Vold No3 (2003.7) 19



BEHRZEZICBEDIAD,. METDENTEDLD
[C15D. BEILST 4 ATUAICKDILEARBD.
B EHDDIER bit HHMEALIET &EICHED.
AU HDEHTERDOERRPSAICENTIE.
BENET 4 A TUAICDVTIE, 5% b5 FELIRNIC,
ERDRA VP4V ARIFETLED ARICETIR
ABNDTHAD. EDOFHHITOHNTWVD,

5. LED XiEh S DHXDAFANDRZLEHE

LED ¥RIE. 1FwIhSDHEMNE L HID
TUTREEETDE, KDL ULBERDDT.
—B. 2 FOBREFRDIEVK S ICHZ DN DA
gL UH L. RE. EHFEREEICLERS
NTHH., BAPE CHFEZBERT dEDZNE
EZ5ND. > T. LED RN SDHDLZEMEIC
DVTIE. TR U THBLAMENRD D,

LED BN 5DHDERMEICDWNTIE. CIER
#% : CIE S 009 EDQEIE - /SN TLD, 17
£. CIE DEBEMEZERICBVT. LED ~D&E
FADMREIENTVDD, KIE, RIIERIFT/SNT
R,

BEFEHRETRO 1 DIE. LED HROAEFHEDA
TECTPHD. LD CIE FHAEDEAICH>TIE. KR
DFEHFE (KE. BE. DARLEE) DIEREAE
DRETHHH. IBIRD LED RICDWTIF. 1t
RORKFEDEZEY AT LAKRELHRULT, (1) BED
FHEOEEN/NELY (Eo T FHEBDEEAIE
H#t L), (2) BRELDTEN/ S YFEHKREL
KERESEELLY). @) HRIZ Y MMIBWC. JE
HHAEBDEDDEIGHAEL (EHRDBAIEDEEL
L), BEDEREImNGDD . HFEREZDDHDIC
DWVTH., BEEENIcHENEL,. CIE RMEE
KTHE - READEDSNTVDIRIRKTH D, —38
DEERIWESITIE. D CIE RIEDKB 2 EH T D
&, BBLED DMBREZEICHT DU INTEE
THDEDHREDHD 19,

6. HEhiE

BLE. REAOHRE U THFSN TVDEFR
FTHHLEDHRICDVT., BEREZNZENU
T2 UDWVBRBBANDIGA. HORZEMEEICDN TR
NCES
AX[CBFR UL DT, BT CTHD LED
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BlE. 0ACDENINBECTH OICEZET AT LJER
[CHERT, BAYRFRADD. BEIVATL — &
BRF DOREEARNTEO T, REROFROERS
INCTLD. LU, DEL EBIRFIRICBNTIE.
LED ORI, JeAF4ERY. SR, (Mi8aY. B8R
BERNIC. EROBZEIVRT LAXBRZEETDICE
DCVEW (RFEFROMEE - M8 Cld. BSICEE
HNICEETEDSEW),

S, BEIRAT LNRZEET BN ZRAD
fe®IClF. FEIEPEDE L. 1212y bHEDODE
HIDIER, FashDOIREFFEDIETE, LD
DOEEZET -0 A)I—DETH D, —BBICIZE.
INoDTU—T0R)b—IF. 5% b FLRITEM S
N&EDFTRABDE. EEZZOICREAREDEAIC
Kb, —BHEL. TU—7R)I—DERIND
EEHFFLIZL,

® SENH

1) BABK T AR - BT L. Bk, 1973

2 B Lt . 2B, 1983

3) HFHEZ : InGaN BBFENET A7 — R, BIHEEER.
Vol. 76, No. 9. 913-917. 1993

4) TR, i B8 LED OBEREILNAH. 5264 0=
HAEBFFEETIEE. b-14. 1996

5) HORIE - H@ LED ZRWCERE., XT a0 AT A
Ohm Mook ¥U—X No. 2. ZF—/A%t. 46-52. 2002

6) BREAZF AR - ¥1im - BRIADT—5Tw o, 1968

7) |ES Lighting Handbook, 6th edition, I.LE.S. of North
America, 1984

8) 1985 HRAAF =i « RRAASEPIFEEET + A k. 1985

9) BEERE AT VI RT v, 1987

10) BRIAF iR - AFHRIE BHATE 2. 7Lt
1998

1) INFBR - w2 - FTUWERER ./ — b, ZF—LA%t. 1996

12) IES Lighting Handbook, 9th edition, |.E.S. of North
America, 1999

13) Proceedings of LEDs 2002, Intertech Corporation,
2002

14) Proceedings of Strategiesin Light 2003, Strategies
Unlimited, 2003

15) SAARERAED | AW C KD ABENDREDFHI A,
AEBAZ =55, Vol.83. No. 4. 259 -262. 1999

16) CIES009 . E: Photobiological safety of lamps and
lamp systems, 2002

17) Kohmoto, K., et al: Risk evaluation of LEDs with
CIE photobiological lamp safety standard, CIE
Compte Rendu, 25" Session CIE, 2003

18) JAIARERAES : LED BBEADZ 2. J-CIE E=F—TFfs

£, 2003




! JE LR

REAXICKDABERIENDEE (EF) I[COWVWT

NIE == pbnra 50)

JO74—)b

FRETHR) KITFAREE KSR

THEL

1972F BRSBTS EER TERIRE

ERIRIAZERE S [BASIOZOMORAINA] £8. BFRAZERFESMPEEERE LT RIRTOAENERAA RS
A, WERBEREREY =17 )b. XERLEGIEEEDRECHED D

1. [FUSIC

ATIRHRE. NUEICREUAREZRET D
CEICKDT EBDBESREZILAL. A%8
DHEEICAETLFSUCEL, KHICENRHAE. I
FEPERZFALETDIED D THEL, REREDEL
FEZEBLT, HICHRDWLPELUSZRELTWVD,
—75. HEKIRIRRIREE (CO:HIR) MH=AEREE
EoCTHD. BENRBFARIBICOVNTHIRILF—D
BUAAZHET dENSHDHD. AR, IR
BARRATRNIZALD,. BRREICRITTERE,
WoBHE (OHDHL) NDOXRHKHSND
KDIZIEDTWVB,

CCTld. NIRANEERRICRETZEDPZ
NSZIEHT DIcHDIA RfET L. BLEANR
BRI DO DICHITTOBEERIRICDOVTIEND,

2. Xmmate zDRE
HEK EDEEACDEYIE. KEBEE (B1) %

~ 25
=
c
o 20} Y .- ATES
E *:gloaﬂu
= 15t
2 10|
= i
B
5 05
ﬁ O3 ,[
'..'I —

0 500 1,000 1,500 2,000 2,500 3,000
BE (nm)

1 KGR

RITTEFLTCVD, 1 EICEET DRERMD IS,
TYVVBPAIBDZEICKD., EYDERFICED
CTHEFEENABEE, (UV —C%H) hhy hENic
BDEED, IR LEDEY(E. CNOSDRRMD
Ao DETHEELTVDH. TOEXENBE
([C73D EAEPMBISZIEREC I CEBHSNIIEDT
TCWVDo

2.1 XBHORE

HBFDNERRNNIETHEZX DL THDE.
RDELDITIEA D,

D Hazard — £m(CiBEZRIFTHE
@ Impact — £REICERZS5Z DFE
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Development of “hist” postural change long-term care bed
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In this work, a postural change long-term care bed is developed that enables good-quality sleep
and natural movement in rolling over, along with a specially designed mattress, in order to ensure
comfortable sleep for long-term care receivers requiring assistance in rolling over in bed, and for
families and other caregivers. Here, we provide an outline of the bed, and report on the “12-
segment bottom and the ‘Gatch and roll’ function” developed to achieve automatic postural change.
We also report on measurements and evaluations related to body pressure, one of the causes of

pressure sores.
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Evaluation of “hist” postural change long-term care bed
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Sanyo Electric has developed the “hist” postural change long-term care bed, which is equipped
with a “Gatch and roll” mechanism for maintaining natural posture while turning over. There were
two main goals in developing this device: to lighten the burden on long-term caregivers who must
provide their patients with assistance in turning over in bed at night, and to contribute to more
comfortable sleep for those patients. In this research, we conducted tests to verify the effectiveness
of the “Gatch and roll” method as compared to conventional simple roll methods. The tests,
conducted on two healthy subjects, incorporated measurements of both physiological values (such
as EEG, EMG of the jaw, and EOG) and subjective reports. We proposed a new sleep evaluation
method-n-M.A.R.-which focuses on how long light sleep and deep sleep continue and how clearly
sleep cycles are defined, and calculates the rate of movement during n minutes of sleep at a given
depth. Test results based on the n-M.A.R. method suggest that compared to simple roll methods,
the Gatch and roll method is particularly effective in securing deep sleep and stable sleep rhythms.
The action of turning over during sleep and the posture taken during this action are thought to
dramatically affect the quality of sleep. The Gatch and roll method, which achieves both of these
goals, can be considered an effective means of improving the quality of sleep for long-term care
patients, in comparison to conventional simple roll methods.
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