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[Summar y)

In this verification, we demonstrate the effectiveness of efforts to develop and
design construction materials for simple, economical, and low carbon dioxide (CO2)
emission application to the refurbishment of older, multi-family dwellings. We focus
on materials for use in sashes/windows (which are notable for a particularly high

degree of heat exchange with the outside environment), roofing, and external walls.
Related studies are outlined below.

(1) Study toward the development and prototyping of CNF sashes

Taking necessary thermal and strength parameters for the design of a CNF
(cellulose nanofiber) resin sash to be a coefficient of heat transmission of 1.5W/(m2
K) and a flexural modulus of at least 1.3 times that of the resin itself, we kneaded
CNF into PVC to create a composite material suitable for use as a sash. We then

formed this material into sash prototypes and tested them for performance.

(2) Study toward the development and prototyping of CNF laminated glass

Toward the manufacture of a CNF-containing heat-barrier film, we selected a film
material suitable for CNF inclusion (kneading). Here, we went with polyethylene,
which we knew from experience to provide a degree of transparency. We then mixed
a polyethylene/CNF composite and, from that, formed a prototype film. Then, using
this CNF-containing film, we produced laminated glass sheets, which we evaluated
with JIS test procedures for such material. We also fabricated film/glass laminate

samples, which we evaluated in terms of internal structure, optical properties, etc.

(3) Study toward the development and prototyping of CNF heat-barrier film

Here, we sought to extend the service life (years) of a conventional heat-resisting
coating material by mixing it with CNF. Here, to examine the influence of CNF
additions on heat shielding, thermal insulation and durability, we prepared a
number of CNF sample mixtures, varied by type, morphology, mixing parameters
and the like, and tested them to determine their properties and ability to meet target

parameters.



(4) Study toward the test application of a newly developed CNF-containing material
to municipal (public) housing, together with assessments of CO2 reduction and
interior heating environment improvement

Ahead of the simulation and actual measurement of our newly developed CNF-
containing material in terms of CO2 reduction and interior heating environment
improvement, we investigated a number of municipal (public) housing buildings and
determined a suitable unit. There we measured AC power consumption, room
temperature, room humidity, and other such parameters necessary for such
assessments.

We also numerically modeled this unit, calculating current
parameters/specifications for application to simulations of energy consumption and

interior environment.

(5) CNF material modification, compositing and functional assessment

We conducted a number of tests/assessments covering the modification and
dispersion of CNF. In addition to measurements of mechanical strength and the like,
these include: (1) an evaluation of the CNF dispersion and heat conduction
characteristics of prototypes; (2) an evaluation of the transmittance, refractive index,
and spectral characteristics of CNF composite film; and (3) an observation of the

internal structure of the CNF composite film and CNF/bulk boundary condition.

(6) Assessment of CNF material safety
As for CNF safety, we conducted a variety of tests with two types of CNF to explore
safety issues presented by airborne CNF fibers.
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emXJEZ 3 mm) (28I L, YV T I m h—AV AT A BEFRE, A4~
A7 AT LA (BR) BLEMUCTK) 1235 L=, L kT3 780 h—AICHT X
A T E2ROATT T, BIEEREZHI D | SEEalrm a2 FR U (BIT-5-1-1), f5fR
AR TSR e AR 7 3R (BEEakii. (k) ANnA 727 /e o—X
#1 SU-8000) & VY, CNF O3 HUKEEZ MRS L7, BRIC K VMA@ L, T
AT A FIZ X FEEk LT,

OI-5-1-1 DI +Z 298 b—LYRATLICKDHHEROHEDOER
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Q-3 BMEBERDAE

CNF MELA SN2 Ry y S v, a—T7 4T, GbEHTT R)
DMRE RO DR 2 R ET D 729D
)7 T oy aER X OAR N EEINEG RS 2 R & 9 2 BVRE R

TELETE & LR, LT,
BERA Y MITROEEBY & LT,

(a)
(b)

=~

EHE L—YT7 7 vvaik ¥t

AEEAEHN L ZADDEVLOETHETE 5, (10 1w n~%C mm)
KB OATE /NSNS A IS KXW A RCETHISTX 5,

(c) EARTEIRIZ B RS TE 5, JBEA 70 HWN G M ORENFFE T TE 5,
(d) JIS R 1611 ICHI-> T\ 5,

(e) BEHCRICR W T, FIEFIHANE, BIE 6 7L L a8 £ TORILEK

HIZHHETE 5,
(f) 7 4 vi, BN EDOREOEBIRED 3R HNHE TE D,

F U -5-1-2 IZHFRAEEDOKIEH OAEED LI 21T T2,

FO-5-1-2 EMnERDBITEFEDLLE
BEE s =475y | ®e/o95vvan | STUHE {f’;” Rt A
L /-
- 05~120 0.01~1000 01~1000
P B B E R 0.1~ 10W/mK %10 m%s™ X107 m%s™ X 107%m?s™"
HHEEHA 0.2mm~25mm 1mm~ 3mm Eilg 20y mBEMS 10 ¢ m~#mm
e ® 50 ~62mm @ 100r & 5mm ‘Eggzzi;m ¢ 10~[1100mm
SHEMT =2 e Ex ik B3
: HEH XK = =
. BEIZTSITFARRT BEIZYS 77T m@EIZTSITFARRT
4 HE (I -
paamam | NEREROES. T RACIoTREE|L—. REIS S TRER | L—. RS TR
¢ ¢ DEFEET . DHEBFERT DEBEERT .
EHHROBIE TEE TEE o B oI RE
HENAROBE ENEIE T e gE o] gEx 1 Bl gE
SHAE a8 e gE o8k B
AELEH— HEX InSb (E#ER) InSb (EEAL) InSb (FE$Efd)
. _ L—4F
13 — _ .
IEY E—% L—¥ F/5vT SR Ay I
HmRE JIS-A1412 JISR 1611 JISR 1611 JISR1611

6 DOMERMEZmIZT O L LT, WERENRLR D 5 DO AL SR M,
L7, ARy NESMBBSGTREEEZREFREEE L (BR) _XT ARy
MDYy — T 2 —T T F T4 P TASS ZHH L7 (WI-5-1-2), AR b
JEHAINEEC R X, b — I K0 RRIMNBE AT R R IR

bR A 27T, T|ETTM, KEFHTOREN AR TH L (MIT-5-1-3),
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RIO-5-1-2 (#R)RTILANKY UHAERFREDHS—ED T —T7F 544 (TA3b)

ARmE: (B /) FRAINER (ke /)

—_ v\m v [ o

W)/ || maa &) | ma o

T Y mmﬁﬁﬁﬂa )
e (BERE a) - R a
R RS I,
TIETE Y AR

BI-5-1-3 RAKRv +EAAMEBMKSTRIRE

=T =—TTF T AV TASS Z T, BHES DOBYRE RN LLEAER
TN OBRERE AT 250 BRI 5720, BIEOIKE A 500 pm
T 20BN D D, BAERIIBEN 3 m THH-D, HENEREUIWEE (BE
170, BUEHLER #4 TSOMET) Z# W T, ¥4 ¥YE> R7 L— RIZ LV EE% 500
pm BREIZOIWT (A7 4 Z) LT, BYRERERHH O o 7V Z2ER L7 (X
0-5-1-4),

AT ONFHEE 2 AR Yy NRIEIRDIE A7 [ OBEHEE 2 [ E LTz,
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KI-5-1-4 BEEZUMEICEIBRERORTA 0T

QFHEFER
Q-1 SRS

NBBIERORE R Z KT -5-1-5 [Z/” T, ONFHEE 2R Yy MafER E-2 T,
B 1 mUEORARNAL PR LNTE, ZIULNF OBEDNTHL LB Z D
No, —J. ONFIge=a RNy y FalfER E-3 T, E-2 THER SN RE R R
A VNTHER S IR T,

5mm 5mm 5mm
AIEHE-1 SAIEHAHE-2 AAERE-3
KI-5-1-5 CNFIEEa VRS v FERIEAD IR

Q-2 HEBEDHRE

B AR E - BEMEEIC L D ONFIR E 2 U R Yy FERVEIR O A 72 b
HBE DOfE B2 X T -5-1-6 (T~ 7, (NFHEE a2 Ry MER E-2 T, 22/
DR B, ONF OBEEM EE 2 LN AP I N, MMORIER TIXZEMRIT M
BINIenoT-, ONF L E =L OIRMIC L 28— ML, IBEFHOKIE LY b
IRIRORIEO TN B TH D Z L BRHEHITX 5,
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AR EHRE-1 AIEHRE-2 A AFKE-3
I-5-1-6 ONFIEEaVRY v FREROEERBEFEMERIC & SHRHNER

®-3 CEERDAIE
CNFHEE 2 AR Yy NRERO B S5 1A O BYEBCRHE ORE R A2 F M -5-1-3(Z

7T
RI-5-13  OF HE T VKT Y MRFKORERENEORE
A FIRERE (x 10° m’s™)
E-1 8.2
E-2 7.8
E-3 16.8

Bty R 7y ZIZ5#E S LTV D L B = LR O BEHeRIL, 8x10-8
~15%10-8 m2s-1 TH V. A\ D E-1 OFYLBCEROMIISCHMEDFPHN TH 5 Z
EEMER LT, BERE-21%, E-1 K0 A LIRVMEER R LT, ZAudEaRE
TEAMEE CBIE SN TR N OB L WD AR S 5, —F7, BE
RE-3 2B LTIk, BUEBERPHLMNIKREL 2o T D, BYzEERE 'L
H—2F ) 77 AN=BEED~ MY v 7 AR THIERR, 5L Tnb72, £
fRESANRER L TWD RN E 2 55 (1], AT, BEE S B OHOHEE
i1z, Ak, KEFMOGH, WNZHIERA > FEEINEE5Z L1k
BJEHCRE L RA A VOB #EMZRTTT 52 LNV ETH D,

[1]Uetani, K. Biomacromolecules 2015, 16, 2220—2227
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5-2. ONFEARUIFLYIAIILLEEIUEDLENS XD
(1) CNFEFERYIFLYITAIILLOEBELERTE, fHARY LG EDIE
5% o ST
OFHBET 28 EH S AAEFEOHME
FKN-5-2-1 IR TADEN T ZARERZ TSR L Lz,

KI-5-2-1 HREBERAT A ILLELUVELEN S AREAOHE

ER(ELN H I DA

4 PR [ 1JE 2 & 3 &
R 7 s v 1 | F-1 - PE -
R 7 s V82 | F-2 - CNF-PE -
BT A A F-7 EVA CNF-PE EVA
AEHT AB F-3 EVA PE EVA
ABbEHTTAC F-4 EVA - -
ABEHTTAD F-5 EVA EVA -
ABOEHNTAE F-6 EVA EVA EVA

BJEDE IR TH 0.4 mm, PEIIARY =F L >, CNF-PE (X 0.5 wt% CNF & A PE
T4V, EVA I F L UERE =L a R ) v — AR,

T ZIHE 5 em XA 5 emXJEH 2.5 mm Z{H .

F-1~F-7 X, 7« 7 7 HORIERRE =,

QEFHI A %
-1 MIRERE
HHIZE DA BB L, TUXADATICLE sk LT,

Q-2 BIFEAE

FRIBEH 7 s v 1 (F-1) BLXOT7 44002 (F-2) . B0 =%ictmT
oo JREEHEEE (SAIRON TECHNOLOGY, INC. /SPA-4000, PJI-5-2-1) %W\ T
JEPTRZRE Uc, EITROMESRMFITILLTO®@Y & Lz,

L —HF—JKE : 632.8 nm

- JEHRP : -10° ~10°
e FURA BV I A-HRY = Ah-H—%> ~ (G6O)
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Q-3 BBELIVRHFERE

A 7 4 v (F-1, F2) BIOEDET 7 ZAREEK (F-3~F-7) DOFiH
RELORIRE, BoER (BHEELERT, ISR-603) Z{1E L 7-3Aa D4 al i
RO EERT (BEERUERT, UV-3600 Plus, MO -5-2-2) ZMWTRIEZIT-
2o B LU ROWERMHILL T oMY & Lz,

- JERESFE : 200 nm ~ 2500 nm
« NUKREE 12 nm (BEEALZ k), 20 nm (SH AT F L)

I-5-2-1 ¥4 02 79/ 0 —1D=ZRuABEIE - [REREEE (SPA-4000)

K I-5-2-2 () EREUEFTDENAIRE RN D IELEET (UW-3600 Plus)
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QFHE#ER
@-1 MKEE
(1) SRR 7 1 LLDER
A7 451 (F-1) BEOT7 40462 (F-2) OFEAZHI-5-2-3 |
w9, BEITIE, ONF 288 L CW AR 7 VA 2135 THES AL
72o 0.5 mm L FORLKRD RAAL U BFET DD THD EEZLND,

FREIEAZ 1 ILL 1 (F-1) FEERA 74 ILL2 (F-2)

R I-5-2-3 hEEAT7sIILLT1T (F-1) LU T71I)LL2 (FF2) ODEE

(2) EhEHSADEHR

B h T ARIEE (F-3~F-7) OFEHEAXI-5-2-4 |2/~

F-3 BLUF-7 T, BROFEBEPETHADB - TED . ZiudFEEs
HTABLTWDLEDEEZLND, — ), PEXEERWF-4, F-5 B IXUNF-
6 Tld. ZOLIBREBROBOEILITALNRNDOT, BAOZML, H#EIX PE (2
It oThbrEEZLND,

0 e o

. il L
CNFLPE [ONFAYPERIRSE | EVAIH EVA2# EVAIHK
———— | S———— _%' iy |

A EH F-3 etk F-7 AfEtk F4 A{Etk F-5 AfFtk F-6

T e ]
|
W

B I-5-2-4 EhH e HZ REAEERDIMRLE

@-2 WEBEDHRE

HFRIBEH 7 ¢ VA F-1 BELOF-2 OJEITRZPE LIHER, Wb 1.53 &
WO ENE SN, Z DEIE. EEE PE ORI 1. 54 OEISEEIL TWD DT,
0.5 wt% CNF OFMEIZ L HFBRROEITFRD LTz,
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B-3 FREE L UVRFTEAE

[ II-5-2-5a (=, bﬁﬁ7XﬁW¢F4F5ki0F6@%HX&ﬁFw%
RLTWD, AIEDEREEOFE@RRIL, 500 nm TH 90%FREE & 72 - 7=, 300 nm THL
BINDOIREIBRPIN (HBRFOZFLVET) T FRZLDHbDTHDL, —7,
1214 nm, 1418 nm, 1730 nm fJArOWINHHIEVAICE 56D TH Y . EVA DALY
BB Z DI ERINBRE L 2o TN D,

X 11 -5-2-5b |, BB H T AHIEKRF-3, F-5 BLOF-7T OFEALT b L%
RLTWD, AIHERE COBEImERIE 500 nm THI 80%IZML T L TWABNR, HT A
BELOEVA IZ L DWIUIK T -5-2-a LREKETH D72, HBEEOIKTIE PE (2
r2abolEZOND, 728, 0.5 wth CNF OFEIZ L AFBBELROZEITE D L
o T,

X I-5-2-6 1%, AT T ARIER F-3 BLOF-T O AT ML &R
LTWD, WIS ERITIKS ONF OF I K DK ROZEITRO S eno
77

(a) —cevaig (b)
EVA 21% — PE
100 —— EVA3#K 100 1 —— CNF-PE
90 90
80 | 80
70 F 70
© 60 ° 60
B 50 &= 50 |
40 40
30 | 30 |
20 20
10 t 10 t
0 1 1 1 1 ] A 1 1 1 1

0
500 1000 1500 2000 2500 500 1000 1500 2000 2500
Wavelength (nm) Wavelength (nm)

K I-5-2-5 EHEHSAHEEDERBRARY LILDELEL

100 1 — PE
90 —— CNF-PE
80
70
60
50 1
40 r
30 1
20

10 [
e — . —~

500 1000 1500 2000 2500
Wavelength (nm)

R%

R I-5-2-6 EHhEAIARAEEDREARY MILOLE
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RELORHREE LD,

~

BRI T 2 Fit

-
—

FIM-5-2-2|

0000 L1120 996°0 86C°0 6SL°0 ¢l 0°¢9 618 -0IXG6'0 -0IXCI'I 94 Adwvigpnal
18C°0  6.2°0 G86°0 L6S0 ZEL°0 €79 €99 9°88 SO0TXPOT L, 0TXF¥T'1 Sd davigrpgl

10T 86170 9r¥ 0 zsh0 11670 vzl L'69 8'88 ~O0TXLTT - 0IX6I'T vd  Dvcupal
00°0 0 90°% c91°0 119°0 019 1’19 6L 201X 29T ,01X2S'1 €d dyvignal
LIe ¢t 922 6EF°0 ¥95°0 £'8¢ 809 808 O0IXIT0 L01x220 Ld Vyecgial
el 0Le 776 621 911 ccy 198 668 £°8L 8°0L d T Tk LS G
67 6% 611 G'8I1 ¥'Gl 678 ] £°cs L'6L 1L I-d [ <7k 280 b
EEAGEI)  Carsaclo) 68 VAN) g ann)  CHENAEDD)  ogaeacitln) (B8 VAN) (B8 AAN) o ., W

wu o1 wu 9ozl WU 0SE wu Ocg wu00€  wu oy wu gozgr WU 0SS wu 0Gg wu 00¢ - .
(%) S=prx] (%) =@ NP

FHEEANPELFEETOYIEY LY AUSN P LTV CHEED ¢-0-G-T%
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(2) CONFEERYIFL 2T 4 ILLORNEPEEETE
DFFE I B HEIER T « L LREADE
FKU-5-2-1 1T HEBEH 7 0 VARIERZRESS & LT,

QFHE A &
@-1 WNEBEERE
BA ORICIEMEZ VT, PRIEA 7 4 VA F-1 BXOF2 285U, 7
ANEDO—FEYIVIRY | AT A RHTANEHE LT, W7 4 V2 OF#ET
DNEIEE 2 BleL Lz,

QFFHl#E R

@-1 NEBERS

T 7 4 v A F-1 BROF-2 OBEEFEE 2K T -5-2-7 |2~ T, F-1 TIX
HHER OBRENBIE SN0, FIEWETHD EEZLND, —F, F2 TIEIK
100 pm FREEDRLROMPBIE ST, o, W7 4V F THIRTHZ LTk
D RCRPICBELE R A o= 2 LD BRI HIZ ONF BIFEL TV D H D &
EZ D, THHOREEND . ONF OSBREEE FHET A2 H7- - T, R
WEENARITH D Z EAVHIA LTz,

R 71 2L w714 W2HY

500 pm

(a) PRABERZ 1L L1 (F-1)

20~250 umfEEED ; L g |
7 Tongqm |

CNFO s 5£Y

2 F-2)
I-5-2-7 REERA 7 4 L LDRAEREEE
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(3) NEEEBREDI-HDEEETE

CNF Z&HF Loy Ry y b@EY v, Gbe oA, Ao —5 ¢ 7
) OB X D) L TORNEEEBE DI, T REEREERE S X
O SR E ORE LT T o T2,

OF / FEEREEDETE

BERA  MITRROMEY & LT,

(a) 7/ L)L TOWmEHEEEL Z LN TE D,

(b) BIEND TNV IZEOLEREE TRILHEHATE 5,

(c) BEREDER HEAMBHIBEIN TE 5,

(d) b——BAEE L0 BB 23 L B 2R i P ORI L 235G AL D,

(e) REIEESEMEN /NI WD &,

PLE, 5 oOMBERM AT oL LT, FENEZRS 4 SOMRE (s EH
B, 270 h—Aik, BRIFEE, A 42U 7)) AR LR, A4
IV TEEFEHEE L BK) BNANAT 7 o ur—XBOAF IV Tk
& (IM4000) 23 b LT 5 EHIlr L, H30.2. 27 [ A L7z (XII-5-2-8) .

KR I-5-2-8 (BR)BINA T/ BO—XBDAF 23 VUFJ%E (IM000)
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QF / BEHREEDETE

— R 7R E BRI B I B W IR B E O R b A A I 7 AEIC L D785 D
KO RN LI TH Y | FMIREEN R T D720 T 7 LUV OB N
LD, £ T, ZAEFEORLENRE 2 ) E#EEE LT, L To&tEE
7z 9 L — B DOEANEZ T LTz, ®ERA » MITieo®Ey & L,

(a) $F ) A— VA —F —TOMMEEDBIENARETH 5,

(b) JREEFH OIS 2 B TE D,

(c) EEZEDRKEZVWREMHEIZXHIZ T 5,

(d) FmEOHLABHZBFIETED (K1 emFREE)

(e) REMEESEMN/ SN &,

b, 4 oO0BEME-TLOE LT, 44 ( (B F—=2 A, ) H
NINAT T TR (BR) N my 7 A (BK) BERUERT) OME & i
RTU7ZRER. (BR) 2 —= o A OTRfET L — —BAMEE (VK-X1000) 7286 - &
i LT D &Il L H30. 2. 26 12 A L2 (IO -5-2-9) .

FKEYENCE

LASER
MICROSCOPE

I-5-2-9 (%) F—I o RBDORIREEN L—F—57ME (VK-X1000)
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6. ONF =M DXL 5T
6-1. FF{H#BIE
CNF OZ MR & LT, ONF filiffE N Ze R L 72 BR O L R A2 MR T D72, filf
3% 2 FFED CNF Ik L THREORBRE 1T o 72,

6-2. FF{H#ER
(1) nanoforest-S @ EpiOcularTM EIT (0CL-200) #FL\5 in vitro BRRI& M4 ER
D&
nanoforest-S @ EpiOcularTM EIT (0CL-200) Z MV % in vitro ARHIE AR

QHEBREM
EpiOcularTM EIT (OCL-200) % HVNT. #EE OIRfIIME DA 27N 3 5,

O
“OECD Guidelines for the Testing of Chemicals, No. 492, Reconstructed
human Cornea-like Epithelium (RhCE) test method for identifying chemicals

not requiring classification and labelling for eye irritation or serious
eye damage” (Adopted: July 28, 2015)

BDEH

EpiOcularTM EIT (0CL-200) #Z fIVNT. nanoforest—S O RRHINE M D A 4 2 A
L7
AR A 2R 1 38V YT, nanoforest—S OFIIUALTFERIL 99. 8% L 72 V) | HEILUET
H5H 60%% 2 7,
L7228 » T, AR Tl nanoforest-S 1% [FEHNEM: (Non—irritant) | (UN
GHS X434%) EHIE S T-,

(2) nanoforest-S @ LabCyte EPI-MODEL24 SIT #FUL\5 in vitro EERHEER
D&
nanoforest-S @ LabCyte EPT-MODEL24 SIT Z 5% in vitro FZJ& i 2kER

QFHEBEM
LabCyte EPT-MODEL24 SIT % FHV T, #BRWE D B &R D A 1 2 3l 4~ 5,

QEER%

“OECD Guidelines for the Testing of Chemicals, No. 439, In Vitro Skin
Irritation: Reconstructed Human Epidermis Test Method” (Adopted: July 28,
2015)
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BDEH

LabCyte EPT-MODEL24 SIT % F\NT. nanoforest—S O Sz EHIITME DA HE 2 Al
L7
B SR BR IZ 3\ T, nanoforest—S OMIIBAETEZRIL 104. 5% & 72 0 | )@ KL
ToH D 50%% 8 < 1~
L7228 o T, AR Tl nanoforest-S 1% [FEHNEM: (Non—irritant) | (UN
GHS X34k (K433 2&de)) L¥HIEINI,

(3) nanoforest-PDP @ EpiOcularTM EIT (0OCL-200) Z#FAL\5 in vitro ARHIBi4 K ER
D&
nanoforest-PDP @ EpiOcularTM EIT (0CL-200) % V% in vitro BRAIFEMERR

QFHEBE M
EpiOcularTM EIT (OCL-200) % VT, #ZER)E O ARFIFEA: O A M 2 FHE 3 5,

QFERE

“OECD Guidelines for the Testing of Chemicals, No. 492, Reconstructed
human Cornea—like Epithelium (RhCE) test method for identifying chemicals
not requiring classification and labelling for eye irritation or serious
eye damage” (Adopted: July 28, 2015)

@DEK
EpiOcularT™ EIT (0CL-200) % AT, nanoforest—PDP O RRFINKIED A 4 A 5T
fliL7=,
R BR 12 F5V VT, nanoforest—PDP OFMMIALEZRIT 96. 7% & 72 v | H|E HLUE
Th D 60%% 827,
L7228 » T, RRBRSAE T TlL. nanoforest—PDP | TFEHII4M: (Non—irritant) |
(UN GHS X/p4t) &l s Tz,
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(4) nanoforest-PDP @) LabCyte EPI-MODEL24 SIT ZFL 5 in vitro REFIB 4 HKER
Dk E
nanoforest—-PDP @ LabCyte EPI-MODEL24 SIT Z i\ 5% in vitro & HIEEE

Q= ERBE /Y
LabCyte EPT-MODEL24 SIT % FV "C, #¢BRE D F2 s M E O F M2 FHn 5 5.,

QA ERE

“OECD Guidelines for the Testing of Chemicals, No. 439, In Vitro Skin
Irritation: Reconstructed Human Epidermis Test Method” (Adopted: July 28,
2015)

DEH
LabCyte EPI-MODEL24 SIT % AU NT. nanoforest—-PDP 0 B & HIM: D 4 4 4 5
i L 7=,
Rz FERIBMERBR 23\ T, nanoforest—PDP OHMIfALERIL 98. 3% L 72 V) | HIE Ak
UTHD 50%%E B2 T2,
L7208 - T, RRBRSAE T TlL. nanoforest—PDP | TFEHII4M: (Non—irritant) |
(UN GHS X34t (X493 3 2&de)) EHESNT-,

(5) nanoforest-S M~ 9 R /ML ER
Dk E
nanoforest—-S MO~ 7 A/ MLk ER

QAER B &
~ U A HWT, EBRWHE O/ NMEFFERE DA B2 BRI TRET 5,

Q@ ERE
“OECD Guidelines for the Testing of Chemicals, No. 474, Mammalian
Erythrocyte Micronucleus Test” (Adopted: July 29, 2016)

DEH

7 # Ok CrE-3D1 (ICR) ~ 7 A % FA\ T nanoforest-S O /M&AFERED AT %
BEt Uiz, #6503 24 BEREIREINE O 2 [BIEFTRHIRR Q%5 & Lz,

90. 0~360 mg/kg/day Z&XE L7= PIHaERICIHW\T, BT EZIEIE LS Lz
WERE D RINEDS . MEHEDO W IV TS 360 mg/kg/day LA EEHEE SN
72e LTED3o T, FEhirRE/ ik K& TH 5 360 mg/kg/day % #eBRWE D i

n



BL L, A2 THWLZ 180 £ 1r90.0 mg/kg/day Dt 3 FlEZRE L., /IME
AR 2 FhE U7, mrEICHEEN W S S o720, SISO A AR LT,
KRR I, PRk BRAE S OV ME T FREE 22 55 L | BRMERT BRI I 3R (R K)

% 20 mL/kg C 2 [MLEGEOFREIRE G- 21T o7z, BHERTRERZIZ~ A h~Aa v
> C % 2 mg/kg/day CHBEIMGIENE G- 21T -7,

/NEERBR T, BEAERIET & L7z 2 B H 5 24 eI IC B W T | Icm H &
? 360 mg/kg/day F TOWRMEREDOT X TOHETIHTITA LN >TT20,
RIE LT 3 B2 YR E OIEABIZE R L L, B0/ MLz A+ 52 %t
FRIMERD HEIBEE (MNPCE/PCE) % FH~7=,

PEARBIEL LT ERED T X COHEIZIBW T, MNPCE/PCE 1%, FEMEXHIRD
BT — X OHIFANTH > 72720, HRMEER 52 L 0 /MEE AT 2 294 MAR
EROMBLIHEEMM L2 b o & LT,

PLEDO#ER G | nanoforest-S (&, AiBREM T TII/IMEEZFHE R LRV D L
Hr L7,

(6) nanoforest-PDP M < ™9 X /N% iRk ER
D&
nanoforest—-PDP O~ 7 A/ ZillR

QAER B &
~ U A HWT, #EBRWE O/NMEFFERE DA B2 BN THREN 5.

QR ERE
“OECD Guidelines for the Testing of Chemicals, No. 474, Mammalian
Erythrocyte Micronucleus Test” (Adopted: July 29, 2016)

@DEK
7 BB OHE CrE-3D1 (ICR) = 7 A Z VN T ., nanoforest—-PDP O /MEFEFEHED A 4
ERRat UTe, #5103 24 REFEIR O 2 b sl & 5L L,

250~1000 mg/kg/day Zi%E L7z PIABRIZIB N T, SO T ZfEE L Lz
BRI D F KIS, HEREDOWT IV TH 1000 mg/kg/day LA E & HEE S
Wiz, L7ehi- T, FEhanfeEr i KH=ETH 5 1000 mg/kg/day & #ERYIE D s
L L, A2 THEIR L7 500 KON 250 mg/kg/day DFF 3 AEAEZFRE L., /M
ARk 2 I U7, miEcEZn v S =72, SO A 2R LT,
KERRREICIE, Pt BB X NG et IR A5 U, Pt IRER I I3EE () —
7)) %A 10 ml/kg T 2 [EEFEOEEIR D& 5 217> 70, BEIREEICIE~ A b
~A T C% 2 mg/kg/day THIRIEIENE G- 21T 7=,

IEERER T, BEAERERY & L7z 2 BIE &G 24 FeflZ 2B W T, e H

il
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® 1000 mg/kg/day F TOMBWEROT X TOHETHLEIZA LN > Tl
W, RE L 3 HEZHBRWEOEABIEHAELE L, iMoo/ Ma /T 5%
JutbR gk HBLBEE  (MNPCE/PCE) & FH~7=,

FEARBEE LT ERE DT X TOHEIZIHBV T, MNPCE/PCE 1%, [EMEXIIRO
HaT —ZOHBENTho7c/od, HRWER 5 XV /MEE AT 5244 M0R
EROHBLZHEIM L7220 0 &l L=,

PLEDFERD S | nanoforest-PDP |, AFERSAM: T CII/MEZFR L2 NE O
&I L7,

(7 nanoforest-S MIFFLIBIEEMB AL LB AEEHAER
D&
nanoforest—S O FLIALLZ ML &2 F VD Yeta (R 5L 5 3R

QFHEBE M
F ¥ A =— AL A K — D flREHES A (CHL/IU fifa) 2 W, #iBRmE o
Yt (R R REE DB EZ MR T 5,

Q@ ERE
“OECD Guideline for the Testing of Chemicals, No. 473, In Vitro
Mammalian ChromosomaE—1berration Test” (Adopted: July 29, 2016)

BDER

F ¥ A == AN LA Z —OfligAEF I (CHL/IU #ifd) % AV, nanoforest—S
DY R EFHIRABOF AL RET L7,

et (SR RIS S, HIERE S8 2 ORI S OV B3I 00 Y BLABLEE 1
FERFRAALERE D S9 mix FELEAE FRUONSY mix FE7E Tl ONT 24 S i LB 1 0
WFRIZBNT b, BELET S TORBMEART, BIEBOERT—4 0
BN Tl o 7200, HEREEA R ORI B3 & b I CBaE & L,

VL EDOFER DS | nanoforest—S (X, AR T CIIYL LR T 2B L
b o LW L7,
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(8)nanoforest-PDP MIFEL{EIEEMIEZ AL £ BHREEHR
Dk E
nanoforest-PDP OWFLIAEG Ml &2 F V2 Yeta iR B R

QFEE M
F X A =— AN A X —DfRRHESRIY (CHL/IU fifa) 2 AT, #ERmE
Yt R HREDHEL MR T 5,

QR ERE
“OECD Guideline for the Testing of Chemicals, No. 473, In Vitro
Mammalian ChromosomaE—lberration Test” (Adopted: July 29, 2016)

@E#Y

F A == ANBA L — ORI (CHL/IU K2 % L), nanoforest-
PDP DY a kT RHE DA M Bt LT,

Yefo BRI ARBR ORGSR, S B 2 FE AN I USR0S I 00 HUBUBFE 1
FEREALERED SO mix FELFAE F & ONS9 mix FEAE R ONT 24 BN E &S ALFRE O
WFRIZBN T, B LT S TORRMEART, BIERBOSRT —5 0
FEPHN T dp o 727280, s B B OISR & b ISRt & OHIE LT,

DL EO#EREA S | nanoforest-PDP 1%, ARBRS: F Clifea ARy 2355 LA
Vb O LI LT
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VYA IVEEDORT  HIRIFAORIC) A 7L TEERT
COERBIE. 7 —VBAKRICEDSERBHICE TS TR ([SHRDHIBTOREZEIC LA,
FIRIFADIEAD ) FA D IVISBLEMBIAS VI ]DOHERVDTERLTVET,
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