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Special Report
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Development of guidance for the approval process of brand-new medical products and

regenerative medicine products

Shingo Niimi

Ministry of Health, Labour and Welfare has been conducting development of guidance for the
approval process of brand-new medical products/development of guidance for medical devices in
collaboration with Ministry of Economy, Trade and Industry as part of measures to promote practical
use of brand-new medical products since 2005. The objective of this project is to expedite the processes
from developmental process of medical devices to approval review and to introduce the medical devices
to medical front quickly. Ministry of Health, Labour and Welfare side has been making guidance for the
guide in approval process of brand-new medical products and regeneration medicine products to aim at
acceleration and facilitation of development and approval process of innovative medical products.
Twenty-two of the guidance have been issued as director of the evaluation and licensing division. The
evaluation index about safety and efficacy required for medical devices and regenerative medicine
products in progress were put together in these guidance and useful for medical devices developer to
understand the point at the approved review. Therefore, I think that the evaluation index could also
contribute to the efficient product development. The guidance about implantable artificial heart is

issued as the representative example which was useful in the approved review.
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FADCC in NIHS for prior consultation system of application of food additives

Hiroshi Akiyama®, Kyoko Sato

An increasing number of inquiries about application of food additives have been made from

businesses in and outside Japan. The Ministry of Health, Labour and Welfare (MHLW) is requested to

expedite the procedure for designation and revision of use standards. In June 2014, the MHLW set up a

center for consultation on application concerning food additives (Food Additive Designation

Consultation Center, FADCC) in the National Institute of Health Sciences, aiming to smoothly and

expeditiously handle clerical work for designation or revision of the use standards. FADCC gives

advice on how to prepare documents on the information such as physicochemical characteristics,

effectiveness, safety, daily intake and use standards, based on actual cases and experience.

Keywords: application, food additive, use standard, consultation, designation
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Leukoderma caused by chemicals: mechanisms underlying 4-alkyl/aryl-substituted
phenols- and rhododendrol-induced melanocyte loss

Tomoko Nishimaki-Mogami

Chemical leukoderma is a skin depigmentation disorder known to occur in manufactural workplace
through contact with chemicals, such as monobenzyl ether of hydroquinone (MBEH) and 4-tert-
butylphenol (4-TBP). In the skin depigmented legions induced by these chemicals, the number of
melanocyte was severely decreased. Anti-melanoma agent 4-cysteaminylphenol (4-SCAP) and its
derivatives are also known to cause leukoderma. Evidence has accumulated supporting that typical
class of chemicals causing leukoderma is “4-alkyl/aryl-substituted phenols/catechols”, which are
structurally similar to melanin precursor tyrosine. Tyrosinase-mediated oxidation of these chemicals
yields toxic ortho-quinones which bind to cellular proteins and produce reactive oxygen species.
Accordingly, this tyrosinase-dependent metabolic activation is thought to cause melanocyte-specific
damage and subsequent immune reactions toward melanocytes. Recently, rhododendrol, an inhibitor of
tyrosinase developed for so-called lightening/whitening cosmetics, was shown to cause leukoderma in
the users. In this review, I document the causes of known chemical leukoderma and rhododendrol-

induced leukoderma, focusing on their common mechanisms underlying melanocyte loss.

Keywords: Chemical leukoderma, monobenzyl ether of hydroquinone, rododendrol, melanocyte, tyrosinase
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Jun Kanno

When Rachel Carson wrote the “Silent Spring" in 1962, the toxicology society was influenced in an
indirect way mainly on environmental effects of massive use of pesticides. However, at that time, for
those who were studying DDT and other pesticides, the biological effect of such chemicals were
understood as a result of their long-lasting toxicants with slow elimination rates from the body; bio-
persistency and in some case bio- and environmentally accumulative. And the chronic effects became
overt including complex endpoints not only liver toxicity but, reproductive, immune, and neuronal.

The impact of Silent Spring on toxicology seems to have established the foundations for scientifically
accepting the problems widely raised by the Theo Colborn's “Our stolen future", although its main target
was reproductive mechanisms including oestrogen and androgen system.

For basic receptor biologists, non-monotonic dose-response curve was a matter of course, but for
toxicologists at tnat time, all dose-response curves should be monotonic. With further detailed discussion
many toxicologists started to understand that there is a good plausibility that such non-monotonic and
low dose effect can happen in wild life and may be in humans under certain conditions. Since then, many
toxicologists including us have initiated research on the so-called endocrine disrupting chemicals under
new paradigm of receptor mediated- or signal-toxicity.

To handle this problem, it became clearer that toxicology has to be innovated towards more biologically
mechanistic science. This thinking has linked to the trend of toxicogenomics, where classical pathological
findings are used to confirm the results of comprehensive mechanistic analysis data. In contrast, our idea
of toxicogenomics, designated as Percellome Toxicogenomics Project, was to develop comprehensive and
quantitative gene expression networks out of transcriptomic data alone. Existing biological knowledge is
used to help understand the biological or toxicological meaning of the generated networks.

As a whole, the author would like to outline the strategies to cope with the new paradigms and to
combine them to construct a more robust toxicological research system under the concept of “signal
toxicity". We believe that this activity should contribute to the development of more comprehensive,
faster, cheaper (including less animal to use), and reliable system for the identification, and prediction of
toxicity for any kind of agents entering our body and environment.

Keywords: Signal Toxicity, Percellome Toxicogenomics, Receptor, Quantitative, Non-monotonous dose response
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Biomechanism-based innovation of toxicology by the fundamental concept of “Signal Toxicity”
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B oBEANGHERBERT LW AR, B#EWE

WEINZLDOTHSL] LOTOINHSE. KAk -
THLOANETIE, Ly X233 57507 T, Bl
B 325, FHROBEE, KOFEBRLFE LI &8
B oTLEFSTWDTHAS.

BaOFEE, M EER L, R THORE L 25 5w
Al THWEFIZOP W Eidilcy 72 SAHS R
TWab, BoPiiE, #Y) 2R cEy) 2fs, s,
VT FVAEY R L AR & IER ICHEBE DS SR
L e bw) gy, 4% T, HA2Ndo& D LR
WEN TRV REIEEZ FO T, Rildbb vz
ELDOTH5D.

CORR, BELYTIFIVOBEL, W E T,
HAR, BRAR OB ET 525, L)<V
IRM T, FFEOREN LI LIMERNERE L TH
SbNbEIThD. BIZIE BHATRBEMIZTZ b
O GO B AL WE IS RE SN~ T 2Dk
JEH & 6 B DL Bk 5 &, EHEEE, R
OB —F IR 2R3 oI L, KRR
(&, T DOHNDATPCDSREE] 7 % £ > THER SR 2 R_ 5
ZEFMOENT VS, ZOMBIRMIE, T, EKHEEK
SO EOBMHER UL, HWRNHELE LT, T
WS 2 PRARSRIC T2 T D 2 2T 14 7 bk
I2ED, FlEBIEIN T LEEZLNS.

@57 < KLY E I

FVE CRRIEVAL I E O, 48R OBEVERTAM USRI R
V% AR L) QACH R (EROBBI) b ORER
B VHER) TORBIIRVCTHEEE BN BE
ARG S, Wi < B (EDCs) R & LT,
FHEFHHTRE CIY RIFS TR EDCsHIEI,
AERZIE LR [V 77 vtk ofELHis 252
ENMRD. ALFWEDPRFEDOZERICHEL, T Ih
LI OLNDRE Y VP VB HIHIERE AT S, &
255D TdHb. EDCsD EBBEMIEZHERTH D,
WAEMED Y 77> FE B L 7R TR 2 560§ % 2
ENMEE R L. OB, ERTEMEREE R L Tw
BN (BER) Tid, TOEHIMB S 5 WMDY
V.o ZAUSH LT, KR - AN 2 e S h
B D7, AR D E R L T wigiEE Lok
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W HER - NETH S, EDCsHIBEDBRIZ, [AEM
RIIMEIE - BrER - NETHY, TO5TIENEZE
Ry 7 VR E G T 2 MR - NG - RIERTH D
ZORERBEIIAMN 2B EELE LTS ] tw
I ELTHAD.

i, HETENED, A7 3 THIARRER
WEESZD, BEIAFTF LV EREICHS T L,
X7 AIFFLATL Vv, AEOBLEIAES RO Rk
BN, TATFYVZEREMY NI, v T MY
TAWKBEETAFTF Y U252 TH, 1T A LRERD
HawewIfERICR L., 2F), ¥4 FF2 Vv EEH
st LR RS v, WL, RIS D &7 28
7, W, B, ek, BEACHEERL W,
EVI) T T FVEEOBEIFIE VWY 2L THD.

QLM DL — Percellome (23—t —2A) -

BHMIZERE SIS Y00 ) oL E oHFEF
fililg, FEBREW O 2 NCHHET 5 IS X - TERMS
n, MR TR (REFERED ] 12k,
BN RBEEY -V V2 bHRTHEINTEL. L2L,
P P A FISRESN L2, ZHITIERHEN 2 )
R0, N\OREWMRE X W HEFICT 57201213 [
WHFOEMRAL] BLETH D, FIIEEREIC A,
T 7Ry 7 ATH- HERIART OS5 T LNV T
OBV EETH Y, ZO720OWIETHEE L CIdigHE
W BIETRBER 2 70774 ) v V3562 812k 5
MR aF ) I AMREDVFICERTH 5.

MY ar s I 7 ARHBEFHRGH T 52012, —
WM ZIIERDTTEZ X D SN IHETRIC N F 2
7 I 7 AERERA LT, BT L ox R e BE T
BTN Tb . L L, ZolgTiE, fEkiETE
LN R I SRR ES N a5 3 7 AE#R
EINTWTY, ZThziyRITIEBELVEW
ARMEDBD oIz, T, Fald, PFTaAFIIzA
oy Lt e FPRLG 22zl Hilid 5
FErER o7, Zhig, T, ETFEMESEHI N
LXIC, FICHLB SN, SFTICRAZZ &8N
KRGWLEDS, MO THL02 O L TE B
L TWA. 2B, BAFOFEEIIES 312,
Bl ) b OB T B RO D B EisT-HIEA
DT — 5 R ER L KRB R B PRl — %
NR—APVUELLD. TOMEIBELTWEE o720
B, BRO~A 707 LA EBRICHKRTS MR sy
IVAT=Y R BB T L0 0EHEMOMET
Hotz. YR 707 LA TllE L7z 5E
w3 (fold change) T/REMN, ¥4 707 LA
PR, R OVEBRM B L T3 —, 7— 7 A%t

MY HREE S 2 SHR S ZEC, f— 1Y 70 FRB i PR 3 7 AR
2oz bThA.

2 THAIImRNAGH = 2 Mgl bz o3 —
e L THix b3 % 4 (Percellomedd, 4§ &5
4415079 %, Kanno et al., BMC Genomics. 29;7:64,
2006) ZMHEICHFE LT, &7 —% OEBELKLE gL
L7z BARMIIE, AR O, € ODNAE
w I ofiia e ) AL -'o, A
R HERRNAR A (GSC=Grade-dosed Spike Cocktail)
ZIIL T2 Htotal RNAZFIIL, T0FEFE~x 0
TLAMEZIT) (Affymetrix GeneChiplZ 1345 HH &
fZfo7u—7Xy b5, FOHEIATWS). o
&), =4 707 LA TONEMD, GSCH
WA S AW L2 #RIc X - ¢, MlulEdzh o
IV —BHALICER G ) Shb.

WICHEE 25 72D1%, EOREZEEEO T — & % 3R
T50, LOEGETHL. GO TIE, [L¥WHE
DWHRIZIR 2 L 2462 5% L TIT K B F 2 mRNAD 5§
A LE LT, M#ENICElTAIEE Lz BEICD
WTIE, KREIHEGT 5 & FIOUA S IR 2 7
RE—=VA2FERINDLFDRD B0, TOEEOMRNA
T—=FETRIN—=YADLDOBHPLER-TLEY, &
SWE ORISR TH 72, 22T, H5EE[24
R AP HE SR T & 22 e B PE AR A S e Wie K
w], WL, HHyeZrr, TrFvENRE, L L7

C ORI I0BAEIING, 140088 (R3S, —BAb P WHE,
BB EYE T D) OLEWEOHRRIT#EICL S
< AFOMMISE T — 5 % &, LS fn T 1HHt
75 7% HPercellomeT — ¥ N— 2 & 1572, Zhid, EAR
WS G- OREH, REFEARE, BEETFRIAEOIMWMA S %
BLIRTCHTE T — Z IC X DR E NS, ITICIZ S D3K
JCHHTAT OFFEAMIL & v ) MBI 2 H 28R Y, @ity 7
by TR GHEME—) SHEEBTH S (K3). /-,
B ERRL NV 5 ORE 2 FEBREHIC L D, B A
OEHHMZEHRA LTS, ZOVATAIZEY VTS,
VEEPEDSML U 72 SRR LSRR IB T RE & 2 D, RAID
TEH D% D RFIZITA S X9 I2% -7 (Kanno et al.,
J Toxicol Sci. 38(4): 643-54, 2013). ¥ v 7 /N7 AJE
TEDOREHERED & CANRER TOWAHE P F a7
JIZABEBLTEY, TLIKBEOFIV<) v Thli
OB OBZFHRIVIMEICTHFEINL 2 &, HHITE
BRKRZE, ¥ (2ppm) 12DV TIHEBIREHIAT
B ES NG 2 L, REERRNL TS, P
MEELNDYEEICOWTIE, HEH~GE o5 Eh
DRGNS 2 #kE 2 77 F b 2> < EL A i 3 <2 AR [l B o
TEWU B 2 RAT L, WO\ AT B 2555 o I & Bk e
DOREEL LTHAENT A2 &%, MR~ 7 AR5 E
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RV % 153 2 R R iR SRR, LAl AR 8
FEBPLRNZLTEY, [P ACKERICHES R
% IEFEVE A & 5 O BAR TR B E O B AT A
SEE A Y M= DPRIEENDODOH B,

AERBRE OB T A2E R ED TS, 2B
R OBARE ER S L, #Bifs e i oy
WEIS, VABERE, RHERE, PHERE, SHERCSTT
PG —NAT), Lw)Ta ha—VvEREL, [H
RINERE] LT, o ERR L, S5
WES T AT 2 ARG ER,POE ¥ P EHFETWY
L. LW & 2 815 T2 IRE (chemically-induced
transgenic state) ] & REBEFEICLDIERL, £ZICH
M 5-2179 L W) EZTHD, ZOFMKERZEICE
0, KERBEMEEOKISZ BT RICRIZT L
AHBIL7:, Zhud, @RS - H O ITHEI24R
BN E 2 32 l, KOS, JEMBOL @ % x Hii
HI3EN, HZES THRBEOEMDR 4 ICBET 5%
WRPOSTH 5. WAL, NV 7 afgr b)) 7 Lk
EWZDOWT, HINREE &R SRR & LT L,
VESOS OIRTFOBEIR &, HAf BSOS O3 A 25 AH 5 %
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ATIRZD L) REIANITV & v ) ZRLBO 5N,

Percellomeb¥ a5 /S HORAHE

T/, BBREWZ LI, BRSO RIS, b
AE U 7 3l L 7250 T AR DY) T 2 3l i) B 23
RENT.

PDlo, HuRE#E 7o ba—VRY, il ERE 7
T b 32— h 585 7z Percellomef#HTiE R 5, ¢
BN GRS ROV S #EE) o, TLABo~
AN EBEENS, BEA DXL FHREE 5D
BRICHEL-EEZELOND.
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IELEY EWHIRAEIRTE L 5. TR, LR
RIS L72Y T 51T Tl <, BHENmE» 5
DUFREIZEDO AL Z LR DL L 2T, It
WA ELREE, BURBRIEL {frbh/-2 L %
HIWHRECTTF =7 905 2O LT, HHL7E
Brabba— VoRRESIEIRETEAZ L, IIEYTEE
Hbhs, /=79 7 IVEEZL BEORY - B
RBEE D BRSNS % 720 O FERET RE 2 T & MR 5
LMETHY, T ANRZ N ORI A = X 4
& O IBHEDHRIE S N AMWCNT O MG IZH RO IE
RIMETALDEEZZ 5L 9 (Takagi et al., Cancer
Sci. 103 (8) :1440-4, 2012, Taquahashi et al., ] Toxicol
Sci. 38(4):619-28,2013). #PEEHM (F E kM) 1213,
2L OYE, ANOEDbY & LTEREMA TSR,
ZOHEI A E NAMFT 5 2 L2 TbNhs. 5%, 4
SO, V7 FVEERTOFEE L TR oY
BB UHTH VIRTHEERD. TORRD, N F—
Va Y RGRBEOMBEOREL hoTw EE R
5.

BIEO#BMESIE, Somi o FAEM A FLE LD Ah,
HEARBOR A A = AL ARAL 2 LI XY, FAERL A
7% (SNPsZ & & WZE L7z) oMEIz LTbRAM 2%
MatastEd H) L LTwb. /2, #ETUELETHYWR M+
Ay I A EOFBAMOBEAIZL Y, MO E
AL MHEAEDBHEA TS, B x99 &, in vivoTHTLE
W IE & i 5 2 L DSRE & e o 728U, HEFAE
BhEE Y 7 FVHEEDOLNLVT, YAFAINfF T Y —
OIMF Y ETNVROMN 2 £l LT, O
T Al b e ) A 7 i OREE DR LANER S b &
EZhH, INLH, BEOALLTEBELTXTOAL
GHtes, 5@, WER2EDL) ORERLEEEL
EHOMFFICKRESHKT L EER 5.



29

Bull. Natl Inst. Health Sci., 133, 29-36 (2015)

Original

T

BRIV A4 ABHER Y AF U U RFIC X 5 CHLHE TORG BT

FAPIIEF-*, Agneta Onfelt™, AAHRAL™, GHERIFIEE, BHEHFELT, MEST, BEHETF HRME

Polyploidy induction by spherical size standard
polystyrene particles in a Chinese hamster cell line CHL

Atsuko Matsuoka®, Agneta Onfelt™!, Yoshie Matsuda™?,
Kazuo Isama, Hideyuki Sakoda, Reiko Kato, Keiko Sakai** Shingo Niimi

To investigate relationships between particle (as a model of aggregates) size in a nanomaterial test
suspension and its cytotoxicity, a series of eleven sizes of polystyrene (PS) particles were tested in the
cytotoxicity test and the chromosome aberration test by using a Chinese hamster cell line CHL. The PS
particles were spheres with defined diameters ranging from 0.1 to 9.2 um. A series of eight sizes of
particles with diameters ranging from 0.92 to 445 um showed stronger cytotoxicity than the others.
There was a marked difference in cytotoxicity between the 4.45- and 5.26-um particles. The 0.92- to
4.45-um particles did not induce structural chromosome aberrations but induced a high frequency of
polyploidy in the chromosome aberration test. The 5.26-um particles showed very weak induction of
polyploidy. The incorporation of the 4.45-um particles into CHL cells was observed by scanning electron
microscopy (SEM). Some cells incorporated more than 10 particles. The semi-quantitative
measurement of incorporation of particles into cells was performed by flow cytometry with a parameter
of side scattered light (SSC) intensity. It showed that CHL cells preferably incorporated the 4.45-um
particles to the 5.26-um particles. These findings suggest that CHL cells may have a kind of size-
recognition ability and incorporate a particular size of particles. The particles may prevent a normal
cytokinesis resulting in polyploidy induction. Nanomaterials also may show size-dependent toxicity.
Data on particle (or aggregate) size distribution in the test suspension should be provided to evaluate

properly the results of toxicity tests of nanomaterials.

Keywords: polystyrene particle, phagocytosis, polyploidy induction, CHL cell, size-dependent toxicity
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[b MCR$ 24 EWD S TR WLEWE IS 5
FHE XL BOTRHRRICET Mt a] 25
DI OFILDELT, BEED [F /6
BRI AN &) © EASEHE» [+
RTUTIVORERN RIS s MET s THhEEL L

IRV

F 7 =7 ) T OREMRHEE, ChETISH, M
EHRELIZZNV—FICE o TEBINTETVELAED
H DN, AERES—ETIE R, 612, BRI L 7
SHGE P O A XIS A HERE L Twb b0
B, R MR CHEBEE T 2 2 & AT Y
EN% . FIT, BAZRKRWEFELR BT/ ~T
VT VOEYEEENETE 2 FEEREL, S/ 7T
VT NEROFB.E A2 ) —= v I TELTHEZREL
7wk EZTW5S,

INFTIFEELE, 10EEOF /T Y T hE v
T, FITA 7 7RI X 28 S OV TG 5 1 D A
W2 & B, L — /L R R 0 A o %
(Horiba LA-950) 2 & % 45l i o kL 12850 A il s L O
M mtE R 2 L7z, ZoME, ZhboFETik
DDA THBH, F0 XD %50 E T b Mk
DFENIMIMTE, HHIEP OB & FEORICH
FBRROONE 2 LAVRIE I NI, 2T, RUFZETIL,
ZOHREIEL LC, R EASIIIC F T3 3tk 2 560
WZHRET L 7=,

—IREN AR T OISO WT, TORTEED
BT TIcbME S hTa 2270, 4 XHIEW
LILTwi, FZTEHN, RMTENSEICHTHES N,
Wikt AR FEOKRY) ZFL v (PS) WT%A
FL, LVWAMRRTEEZNOIZL AW E DM
HIZOWTHANRZ, F /<7 ) TIVORERRIC I~ 7
KELSOBRERDGAET LI EDNTFHRENL Z &0 D,
AFTE7ZPSHFIE T ICum¥ A4 X Tidd 555, M
FacoR T (BEMAR) &LMiaEtoBERzH S 20T
% 72002, M A SR T O et A S 3B % S0t L 72

2. MEIRO %
2. 1 YA XEEAEPSH T
Spherotec Inc. (Lake Forest, IL, USA) X h A L7,

DT oUMEDY A ZOPSK{- & w7z, Thb okt
&, 002%7 IMbF b AR EGRA & L KITHECE
Tz,
SEIEAE+SD: 010 = 0.0024 wm

0.20 = 0.005 wm

051 + 0012 um

092 £ 0.023 um

1.09 £ 0.027 um

+ W

I+

207 = 0.05 um
3.17 um

445 um

5.26 um

6.8 um

9.2 um

2. 2 ik

BRETHRLTNDE, YA ==X - NAAY —
Jili R SR AR SE AR (CHL) % v 72™. R K OER
RS (MR 2 1Z Lo &3 2 SALEWE O LR L
EERBICE N CTEENICEA SN T2 MilEETH
5. MK I1E10%4-IE B 1% (Intergen Company, N.Y.
USA) #IMEMEH# (GIBCO 11095-080) T, 5%jx<lk
A, 37 C M T CRIE L7z, CHLAN O 5N i
IR ISMERT, YetafhT— FEUIBARTH 5.

2. 3 MR (2u=—%)

24-well 7L — MZ50HIE, well O CHLANNG % 4%FE L,
BAPSK T #HINL, ZOF F & 5I260 MBEE Hil),
ERENzaa=—% X% ) — VTREE, Fr¥Fiinsz
fThholthhwy Lz, avia—VEOaD=—¥
2100% & L7-Wpo, ALPEEEOMR 70 =—% (Survival
%, V¥l +SD, n=4) THIlL#HMEEFRL 7.

2. 4 Bt REE R

HEE60 mmD 7T I AF v 7 ¥ v — L] x 10°/plate®
MM A2 3&RE L, B HPSK T % @0, 241 [ 3 13481 [
WP Yt AR 2 R L 720, Foaygetatk, KA
D DRV EATL100M0 % 815 L, Jefufiifsis
E R R (R OBNRE) 2 flfk L7z, BT —
FITHEOE, HEREEZET AW RE 6T
% ML D L H35% At % Bk, 5%LL F10% A & BE By
P, 10%LL E % bk & fa L7z, Bathst i & L Cist
MFRRE AR L7z, BRI e v2m gL, Ak
Wi7F—42mRL7.

2. 5 7= BRI (FT-IR/ATR) A
N7 M VHERDF ¥ €5 —BAIKE S
PSK.T-OFT-IR/ATRA X7 b Vi, SPX-200 (H#A

BT PkN4&4E) 12DuraScope (Smiths Detection) % %&

HLTHE L7z, &R 71—y 7Ly X

i, MRS RIO 7L Y E Y K 2L AALHighE w7,
GHUED F ¥ ¥ 7 ) —EAIKE 50 1E, CAPL-3300%

AT A (REETHRSH) 2w REEME, v

¥ —:72—=AFYY A (HET5 um x AR1E 48

cm, RFE A, BEWE: 10 mM 1 I 5V =,



BRIRH A AR Y 2 F L R & 5 CHLAIE T ORIk 31

5mM 2-& Fu¥ A Vg, 2mM 18-7 77 v-6-T—
TV K O02w% BEEE, EE 100 kV, JmEE : 2507C,
Bk & 2 210 nmib O I2H v FOViEA D (25
mm, 30sec) & L7-.

2. 6 EAEMETHMSE (SEM) #lg

B3 mmD T 7 AF v 7 ¥ v — 1121 x 10'0Mik
IR L, HHPSH %200 ug/mITyRANL, 2485 L
B, BISHRE L Lz BRI, R LR E,
PBSTY ¥ Ak, 2%/3F KV AT VT F25%7 %
VTIVTF e TRl E %, 1% b+ A I 7 4 CHRE
EERATo T2, T OBMREFE THURE L 7230k 2 SR oz 5
S, & THEEMHSEM (HAET JSM-5300LV) #i%e
Biro 7.

2.7 7u—H%A A=

PSK.F OB Y JAA % P EIISWET 5 729D
(2, PSRLBLEE R o Fif F5 T OV 5 a6 &2 M L 7=,
Hi i EELE (FSC) 1, L—¥—¥Y—20kx LT
HI T & 26T, MileoRmkE IR E 212EIT
WHls 5. —J75, WHEGEDE (SSC) ZL—H¥—¥r—24
OB HR LTI DAETHRIBEI NS HT, HMilleoH
RLPEIR, PIERAE S IZIZ B 5. MR % 48k HIPSH
FomAEL, 1Y) A, AT ACHIE Z DXL 72,
Wik, FACSCalibur (Becton Dickinson) % Fiv»TH7
vy, 20,0008 LZ D THRFT L 72,

3. WFZERAL

3. 1 PSKT ol

P £0.1-9.2 um F TOL1LHEOPSH.F 0 Ml 31 %
31.25-500 ug/mlDULEETHGES L7z, ZOER, BEICHE
L72X912% 01051 umD/N S W3HEOPSHF131E & A
EHBEE R R E o7, L) RE LSFEOPSH T3,
RO D 2 HEEE R L, WD RERES0
ug/mlTH b VM HYEZ /R L7225, 445 umDPSH,
FARMED S B meMfaErEE R L7z (Fig 1). 8
DOPSKT- B oMM #HE % 3 2 72512100 ug/mlo H.
—RLERE T oMl A B A S L 7. OfER, 092
um7* 5445 umE TOSHEDHF A L DR T3 & 7 7 4l
famtExzRmL, 209 bikdmuiilusEz Rl -0
445 um DR (Survival=0%) T, %2207 um (178
+355%) £3.17 um (059 = 1.18%), Z Dk 120.92 um (26.6
+£559%) £1.09 um (23.7+6.97%) DR TdH-72. 526
um (85.7 =14.9%), 6.8 um (102.6 +8.73%) & 0792 um (62.4
£16.8%) DR T-IXIZE A EMBaEME 2R &9, Bt
— iR AR L M O BItR D D 5 D TR BV S
EBWHLRE ST,

140 gii?:eter
120 ‘_*l”_“())gz
100 AN 100
< 40 S o
R IR\ NN N
300 L AN R E e
N\ AN

0 s
0 3125625 125 250 500
Mass concentration (ug/ml)

Fig. 1. Cytotoxicity of eight size-different PS particles
in CHL cells

The colony formation assay was performed. Cells were
seeded at 50 cells per well in 24-well plates. After 24-h
incubation, a suspension of PS particles was added to the
culture and incubated for further six days. The colonies
formed were fixed with methanol and stained with Giemsa
solution. The number of colonies on each well was counted,
and the survival (%) was calculated as the ratio of the
number of colonies in the test group to that in control.

3. 2 PSHITORIEFENT K O otk

M RBR O RS H, 445 um 2526 umDPSHE T[]
THINEEEICRE X vy v 2RO 5Nz, wIhok
T b, BB TRICIEAVWIRE Sl B L9512
HAEL, 72, MTHROBEBVLEDNLTHDL I END,
PS5 3 by o R AHLDE D&, B B VI3 B0
ITEVDEDH LD TRV LEEbN. T O8N % #
W 27012, BHFHEEORBHKEZHNETE S
FT-IR/ATREIC X 2PSKT- O KN (Fig. 2a) KO
TR TS ARAE L CHIMED T HER F v ¥ 5 V) — AR
B X BB D58 (Fig. 2b) 4172, Z0
KR C=0JUCO-0D ¥ — 7 G EE I A 7 HHE DA &
N7zboo, 445 um £526 um OPSKT-DATRA R
FVIE—HL, RTFRHORHRETIZEL SR T
PSTHh o7, 7z, KiKkBIGFMHEIIBWT, REFE L
THEMENT WL T VLT b Y 7 AICHEKT SHNaAf +
VEBEAE=Z3RBEN Lol TNHEDZ ERD,
ML EEVE DK & 2 @B IZRLFEDE NIRRT 2 & H 2
bihb.

3. 3 PShT Ot A 5 AR

F =TT NVOREMGHGTERT 5 T e o g
R, PSHFIZOWTHEL 7.

T, WP R FEOEN TR Z2EW)S
D 572445 um & 526 umDPSK T 122 W T, Heft
KRB R E TN L 72, ZOfE5%, Tablel 2 MTable2



32 B A7 BE S ah foah fE R BF 28 T &

45133% (2015)

a

5.26-um particle

o,

4.45-pm particle

Absorbance

Wave number / cm!

T T T T T T T T T
3200 3000 2800 2000 1800 1600 1400 1200 1000 800

b

r Na*, 67 ug/ml

- 5.26-um particle

x Na*, 79 pg/ml

™ 4.45-uym pa)rt‘icle

0 5 10 15

Migration time / min

Fig. 2. FT-IR/ATR spectra of the 4.45- and 5.26-um PS particles (a) and the capillary electropherograms of the

dispersion vehicles of them (b)

Both particles showed the same FT-IR/ATR spectra pattern including the peaks for carbonyl and ether bond. The dispersion
vehicle contained sodium ion at the similar concentration of around 70 ug/ml to each other.
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Table 1. Chromosome aberrations induced by the
4.45-um PS particles in CHL cells

Treat-  Mass Poly- Frequency of cells with structural ab. (%)*
ment conc. ploidy
Time (h) (ug/ml) (%) ctg ctb cte csb cse total

24 0 5
50 7

100 12**

200 14**

300 16%**

400 14**

o

48 0 1
50 12**
100 15%*
200 36%*
300 37%*
400 23%*
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* The structural aberrations were classified as follows; ctg,
chromatid and chromosome gaps; ctb, chromatid breaks;
cte, chromatid exchanges; csb, chromosome breaks; cse,
chromosome exchanges. **The frequency indicates a positive
response.

2EN% D 57201 um& 0.2 umdDPSK 11X, 2000 ug/
mlF CBEER L 7. 2o ok, iz
HBUEPROONLIET THREZER L. fHLTw
% CHLMIRE O Bt B C O R BRI BB RE X, “FI ik
1%, WAME4% THHZ 5, 10%LL EEHEME e HE
LCTWw5. 092445 um®DPSK.T-1&, FEMi L 728D
S RTTHEROFRICBTHEEREEZR L. £
OMDY A XORT1E, 526 umDFL T % BT, 1000
ug/miXEZF NP EORETHRBEHAELFRLL Lh o
7z

3. 4 PSK{OMBEANNDOEY AHL
CNETIT, HOGEPSK T (B2 um) OHMIEAN

Table 2. Chromosome aberrations induced by the
5.26-um PS particles in CHL cells

Treat-  Mass Poly- Frequency of cells with structural ab. (%)*
ment conc. ploidy
Time (h) (ug/ml) (%) ctg ctb cte csb cse total
24 0 4
200

400

600

800

1000
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and **: See legends to Tablel.
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Fig. 3. Polyploidy induction by PS particles after 48-h treatment in CHL cells

Frequency of polyploidy cells in % is indicated to the mass concentrations of the 0.10- to 9.2-um PS particles. Mass

concentrations indicate their range tested. Details are as follows:
0, 1500, 1750, and 2000 wg/ml for the 0.10- and 0.20 wm particles

0, 400, 600, 800, 1000, and 1200 ug/ml for the 0.51- and 9.2 um particles
0, 300, 400, 500, 600, 700, and 800 wg/ml for the 0.92- and 1.09 wm particles

0, 100, 200, 300, 400, 500, and 600 wg/ml for the 2.07 wm particles

0, 200, 300, 400, 500, and 600 ug/ml for the 3.17 um particles
0, 100, 200, 300, and 400 wg/ml for the 4.45 um particles

0, 400, 600, 800, and 1000 wg/ml for the 5.26 um particles

0, 600, 800, 1000, 1200, and 1400 wg/ml for the 6.8 um particles

SEM (X1000)
Fig. 4. SEM images of CHL cells with the 4.45-ym particles incorporated

SEM (X3000)

In the right photo with a higher magnification, it is clear that PS particles are covered by the cell membrane like balls
covered by a cloth. In the left photo, particles remained not incorporated in a cell (white arrows) can be distinguished from

those incorporated.
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Fig. 5. Phase contrast microscopic images of CHL cells treated with the 4.45- or 5.26-uym PS particles

Cells were treated with PS particles for 48 h and then rinsed twice with the culture medium. They were observed through a
phase contrast microscope (Leica DM IL LED) and then collected for the FACS analysis (Fig. 6). The number of particles
incorporated in a cell increases with the mass concentration for the both sizes of particles.
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Fig. 6. FSC-SSC dot plot of cells treated with the 4.45- or 5.26-um PS particles

20,000 cells were analyzed for each mass concentration by flow cytometry and the data are plotted in two-dimensional, the
side scattered light (SSC) intensity to the forward scattered light (FSC) intensity, dot plots for the 4.45- (upper) and 5.26-um
(lower) PS particles. The control data are identical. As the change in the FSC intensity is less clear than that in the SSC

intensity, the latter is used for the further analysis (Fig. 7) .

4.45 um 5.26 um
1000
] nControI E Control oo
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©
o
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100 10‘1 102 103 10 101 102 103
SSC SSC

Fig. 7. Semi-quantitative measurement of cells with particles incorporated by flow cytometry

The number of cells is plotted to their SSC intensity. The control data are identical. The SSC intensity of cells increases
with the mass concentration for the 4.45-um particles. On the other hand, that seems to reach the plateau at 1000 ug/ml for
the 5.26-um particles, although the SSC intensity is lower than that for the 4.45-um particles.
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Technical Data

Particle size distribution of aerosols sprayed from household hand-pump sprays
containing fluorine-based and silicone-based compounds

Tsuyoshi Kawakami®, Kazuo Isama, Yoshiaki Ikarashi

Japan has published safety guideline on waterproof aerosol sprays. Furthermore, the Aerosol
Industry Association of Japan has adopted voluntary regulations on waterproof aerosol sprays. Aerosol
particles of diameter less than 10 um are considered as "fine particles". In order to avoid acute lung
injury, this size fraction should account for less than 0.6% of the sprayed aerosol particles. In contrast,
the particle size distribution of aerosols released by hand-pump sprays containing fluorine-based or
silicone-based compounds have not been investigated in Japan. Thus, the present study investigated
the aerosol particle size distribution of 16 household hand-pump sprays. In 4 samples, the ratio of fine
particles in aerosols exceeded 0.6%. This study confirmed that several hand-pump sprays available in
the Japanese market can spray fine particles. Since the hand-pump sprays use water as a solvent and
their ingredients may be more hydrophilic than those of aerosol sprays, the concepts related to the
safety of aerosol-sprays do not apply to the hand-pump sprays. Therefore, it may be required for the
hand-pump spray to develop a suitable method for evaluating the toxicity and to establish the safety
guideline.

Keywords: hand-pump spray, fluorine-based compound, silicone-based compound, particle size

distribution, inhalation

1. Introduction

Japan has published guidelines on waterproof aerosol
spray to improve product safety by avoiding acute lung
injury resulting from inhalation of aerosols containing
fluorine-based or silicone-based compounds”. Furthermore,
the Aerosol Industry Association of Japan introduced a
voluntary regulation on waterproof aerosol sprays?.
The guidelines and voluntary regulations define aerosol
particles of diameter <10 um as "fine particles"; this size
fraction is limited to less than 0.6% in aerosols. It is
thought that the fine particles can reach alveolar region,
and then causing lung injury”.

However, to the best of our knowledge, there have
been no reports in Japan on acute lung injury due to

the inhalation of aerosols sprayed from the hand-pump

* To whom correspondence should be addressed:
Tsuyoshi Kawakami; Division of Environmental
Chemistry, National Institute of Health Sciences, 1-18-1
Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan Tel:
+81-3-3700-1141 ext.367; Fax: +81-3-3700-6950;

E-mail: tkawa@nihs.go.jp

sprays containing fluorine-based or silicone-based
compounds, and the only known case was published in
Canada”. Tt was thought that the size of aerosol particles
emitted from the hand-pump sprays was larger than
that of aerosol sprays, and that the risk of inhalation of
toxic particles was, therefore, low”. However, a case of
acute lung injury caused by a cleaning agent was reported,
where the ratio of fine particles was approximately 1%”.
Thus, it is necessary to ascertain the particle size
distribution of the aerosol particles sprayed from hand-
pump sprays containing fluorine-based or silicone-
based compounds in order to evaluate the safety of
these sprays. However, these data have not been
investigated. Therefore, in the present study, the
particle size distribution of aerosol particles sprayed
from household hand-pump sprays containing fluorine-
based or silicone-based compounds in Japan have been

determined.

2. Materials and methods
2. 1 Samples
Hand-pump sprays containing fluorine-based or
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silicone-based compounds were purchased from several
retail and online stores in Japan from April to June
2014 (Table 1). Although the constituents were not
described for products Al, A4, and A7, these products
were selected because the waterproofing effect was
expressed on the product label. A total of 16 samples
were surveyed and categorized as follows: sprays for
waterproofing textiles, and kitchen and bathroom (8
samples), ironing sprays (2 samples), clothing care
sprays (2 samples), and sprays to prevent adhesion of
pollen to masks and clothing (4 samples).

2. 2 Measurement of particle size distribution

The particle size distributions of aerosols sprayed
from the hand-pump sprays were measured by a
HELOS/KR laser diffraction sensor (Sympatec GmbH,
Germany). The distance from the laser beam to the
nozzle of the sample was fixed at 15 ¢cm and room
temperature was 25° C.

Firstly, the sampling time was examined to confirm
the reproducibility of the particle size distribution by
acquiring data every 10 ms. Based on the results of
this preliminary experiment, the sampling time was
fixed from 0 to 0.5 s.

Measurements were repeated in triplicate for each
sample. The ratios of the particles with diameter =9
um and 11 um were calculated after determining the
particle size distribution. (The ratio of the particles
with diameter =10 um was not calculated by analytical

software.)

3. Results and Discussion
3.1

Representative examples of the particle distributions

Particle size distributions

are shown in Fig. 1. The frequency distributions of all
the samples showed a single peak and good shape,
except for Bl and B2, which showed a slightly bimodal
distribution. The ratios of the particles with diameter

Table 1. List of hand-pump sprays surveyed in this study.

Sample No.  Usage Country Ingredients Refractive index'
Waterproofing Al Fabric UK Unknown 1.34
sprays
. Perfluoroalkyl acrylate copolymer,
A2 Fabric UK lkylacry POy 1.34
sunscreen agent
A3 Leather and fabric Japan Silicone, ethanol 1.34
A4 Leather UK Unknown 1.34
A5 Ceramic products, bathroom  Unknown Silicone, water 133
A6 Kitchen and bathroom Japan Modified silicone, fluororesin, solubilizer 1.34
A7 Kitchen and bathroom Japan Unknown 1.34
A8 Kitchen and bathroom Unknown Modified silicone, fluororesin, solubilizer 1.34
Non-waterproofing Bl Iron South Korea Water-soluble polymer, silicone, fragrance 1.34
sprays
B2 Iron South Korea Water-soluble polymer, silicone, fragrance 1.34
B3 Clothing care Unknown Acrylic resin, fluororesin, silicone resin 1.34
B4 Clothing care Unknown Silicone, deodorant, degerming agent 1.34
Preventing pollen adhesion to Polysiloxane derivative, surfactant, ethano
B5 & pofet South Korea ‘ . . ! 1.33
masks and clothing flocculant, titanium dioxide, fragrance
. . Water, alcohol, modified silicone, antistatic
Preventing pollen adhesion to . .. . .
B6 . Japan agent, sticker, stabilizer, antibacterial agent, 1.36
masks and clothing .
degerming agent
B7 Preventing pollen adhesion to I Polysiloxane derivative, nonionic surfactant, 135
. apan .
masks and clothing P green tea extract, pure water, ethanol
BS Preventing pollen adhesion to Japan Polysiloxane derivative, nonionic surfactant, 135

masks and clothing

green tea extract, pure water, ethanol

* Measured by Abbe refractometer.
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=<9 wum and 11 wm are listed in Table 2. In four
samples (A3, B4, B6, and B7), the ratio of particles
with diameter <9 um in aerosols exceeded 0.6%.
Furthermore, in six samples (A3, A8, B3, B4, B6, and
B7), the ratio of particles with diameter <11 um in
aerosols exceeded 0.6%. In contrast, the aerosol
particles sprayed from five samples (A4, A5, Bl, B2,
and B5) contained few or no particles smaller than 11
um. In several European countries, it is thought that
the risk of an acute lung injury due to the inhalation of
a hand-pump spray is lower than that associated with
an aerosol spray”. However, this study confirmed that
several hand-pump sprays available in the Japanese
market can spray fine particles with diameter <10 um

whose ratio in aerosol particles exceed 0.6%.

3. 2 Safety of hand-pump sprays

Four of the tested products were labeled as
containing flurororesin (A2, A6, A8, and B3) and
silicone resin (B3). The use of silicone, modified
silicone, and polysilicone derivatives were described in

the other products. However, it was not possible to
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estimate whether these silicone products were used
for waterproofing. In three products (Al, A3, and A7),
the ingredients were not described. It is expected that
the examination of the cause of acute lung injury by
using these products takes time. Furthermore, the
medical treatment for acute lung injury might be
delayed owing to insufficient information about the
product ingredients. Thus, it is advisable that sufficient
information about the ingredients of their products be
provided by the manufacturers.

In case of an acute lung injury caused by waterproof
aerosol spray containing fluororesin, it was thought
that the fluororesin reached the alveolus, affecting the
surface tension of the lung and leading to alveolar
collapse®. Cases of acute lung injury by aerosol sprays
containing silicone resin were also reported®. The
experiments on animals have showed that silicone
resin were less toxic than fluororesin. In addition, the
toxicity of the aerosol spray containing silicone oil was
not observed in the animal experiments™”. However,
the Silicones Environmental Health and Safety Council
of North America (SEHSC) recommends that, to
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Table 2. Ratio of fine particles in aerosols sprayed from hand-pump sprays.

The ratio of fine particles (%)"

Sample No.
diameter <9 pm diameter <11 um
Waterproofing sprays Al 0.1 0.4
A2 0.2 0.5
A3 0.8 14
A4 0.0 0.1
AS 0.0 0.0
A6 0.0 0.2
A7 0.3 0.6
A8 04 0.8
Non-waterproofing sprays Bl 0.0 0.0
B2 0.0 0.0
B3 0.6 1.2
B4 1.7 2.7
B5 0.0 0.0
B6 2.1 3.0
B7 1.6 2.0
B8 0.2 04

* Average values calculated from triplicate measurements.

prevent chemical and lipoid pneumonia, consumer
aerosol application for any hydrophobic silicone-based
material (such as silicone oil), regardless of the method
of aerosol generation, should contain no more than 1%
of particles with a diameter of 10 um or less'".

The aerosol particles generated from aerosol sprays
become smaller over time by the evaporation of
organic solvents, such that these particles can easily
penetrate the alveolus”. In contrast, the size of aerosol
particles generated from hand-pump sprays studied in
this survey may not change over short time periods
because these sprays use water as a solvent.
Furthermore, their ingredients may be more
hydrophilic than those of aerosol sprays. Thus, the
concepts related to the safety of aerosol sprays do not
apply directly to the hand-pump sprays. Therefore, it
may be required for the hand-pump spray to develop a
suitable method for evaluating the toxicity and to

establish the safety guideline.
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Summary information of human health hazard
assessment of existing chemical substances (I)

Mariko Matsumoto, Katsumi Kobayashi, Mika Takahashi,
Mutsuko Hirata-Koizumi, Atsushi Ono, Akihiko Hirose®

Under the Chemical Substances Control Law (CSCL) in Japan, initial hazard information for existing
chemical substances has been collected by the Ministry of Health, Labour and Welfare, Japan (MHLW)
to assess potential initial risks to human health. We have reviewed all collected toxicity information
pertaining to acute toxicity, repeated dose toxicity, genotoxicity, and/or reproductive/developmental
toxicity and performed hazard assessments. Approximately 150 substances are currently undergoing
review and assessment. For clarification and evaluation of each toxicity study, we have created a
dossier (a collection of study data containing a detailed summary of the methods, results, and
conclusions of each study) in English using the International Uniform Chemical Information Database
(IUCLID) version 5. The TUCLID dossier format is widely used and has been accepted as one of the
most beneficial formats for providing summarized chemical substance toxicity assessments. In this
report, as a contribution to our ongoing hazard assessment activity, we present summary hazard
information related to the potential human health effects of the following 5 chemical substances:
4-chlorobenzoyl chloride (CAS: 122-01-0); benzenesulfonic acid, 4-hydroxy-, tin (2+) salt (CAS: 70974-
33-3); chlorocyclohexane (CAS: 542-18-7); 1,3-cyclohexanedimethanamine (CAS: 2579-20-6); and
1,3,5-triazine-2,4,6 (1H,3H,5H)-trithione (CAS: 638-16-4). The IUCLID dossiers created for these 5
chemical substances will be made available via the Japan Existing Chemical Data Base (JECDB) at
<http://dra4.nihs.go.jp/mhlw_data/jsp/SearchPageENG.jsp>. Additional human health hazard
information on existing chemical substances will be provided using the same methodology and website

Technical Data

when it is available.

Keywords: hazard assessment, human health, IUCLID, dossier, JECDB

Introduction

Under the Chemical Substances Control Law (CSCL)
in Japan, hazard information on existing chemical
substances has been collected by the Ministry of
Health, Labour and Welfare, Japan (MHLW) to assess
potential initial risks to human health”. This hazard
information includes acute toxicity, repeated dose
toxicity, genotoxicity, and/or reproductive/developmental
toxicity. To date, the MHLW has collected information
on over 400 existing chemical substances. We have

* To whom correspondence should be addressed:
Akihiko Hirose; Division of Risk Assessment National
Institute of Health Sciences, 1-18-1 Kamiyoga, Setagaya-
ku, Tokyo 158-8501, Japan; Tel: +81 -3-3700-9878 Fax:
+81 -3-3700-1408 E-mail: hirose@nihs.go.jp

reviewed these toxicity studies and drafted initial risk
assessments of human health for submission to the
OECD Cooperative Chemicals Assessment Programme
(CoCAP) or the OECD High Production Volume
Chemicals (HPV) programme (former CoCAP). Initial
risk assessments for approximately 250 of the >400
chemical substances have received international
agreement following our previous contributions to the
OECD programs. Although initial risk assessments for
existing chemical substances ended at the CoCAP in
2014 due to member country demands for changes to
the program's focus, we have continued to develop
hazard assessments for the existing chemical
substances initially targeted by MHLW, with the
remaining 150 substances either under review or their

assessments are in progress. For our assessment
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process, we reviewed the chemical's study reports and
created a dossier for clarification and evaluation of
each study. Each dossier consisted of a collection of all
study data, including a detailed summary of the
methods, results, and conclusions for each MHLW
study, written in English using the International
Uniform Chemical Information Database (IUCLID)
version 5°. ITUCLID software is currently used by
Registration, Evaluation, Authorization and Restriction
of Chemicals (REACH) and other programs such as
the OECD CoCAP and EU Biocides programs. Data
regarding each chemical substance targeted by
multiple programs are stored in IUCLID using the
OECD Harmonized Template format. Row data stored
in IUCLID are easily exchanged using the program's
export and import tools. The ITUCLID dossier format
appears to be the most beneficial and useful way to
provide chemical substance toxicity data. In addition,
avoiding duplication of work between programs or
countries is one of the most important global
challenges. Shared information should help prevent
unnecessary animal studies and provide global access
to very meaningful toxicity information presented in
English, a widely used language.

In this report, summary hazard information is presented
for the following 5 existing chemical substances: 4-
chlorobenzoyl chloride (CAS: 122-01-0); benzenesulfonic
acid, 4-hydroxy-, tin (2+) salt (CAS: 70974-33-3);
chlorocyclohexane (CAS: 542-18-7); 1,3-cyclohexanedim
ethanamine (CAS: 2579-20-6); and 1,3,5-triazine-2,4,6
(1H,3H,5H)-trithione (CAS: 638-16-4). The IUCLID
dossiers for these 5 chemical substances will be
available from the Japan Existing Chemical Data Base
(JECDB) accessible at http://dra4.nihs.go.jp/mhlw_
data/jsp/SearchPageENG.jsp”. Additional human
health hazard information on existing chemical substances
will be provided using the same methodology and

website when it is available.

(1) 4-Chlorobenzoyl chloride (CAS: 122-01-0)

The acute oral LDs, for 4-chlorobenzoyl chloride was
established at >2,000 mg/kg bw in female rats on the
basis of a study conducted according to the OECD
Test Guideline (TG) 423. The substance caused no
deaths or clinical signs of toxicity at 2,000 mg/kg bw.

A combined repeated oral dose toxicity study with
the reproduction/developmental toxicity screening test

was performed according to the OECD TG 422. Male
and female rats (12 animals/sex/dose) were administered
4-chlorobenzoyl chloride at 0, 20, 100, and 500 mg/kg
bw/day. Males were dosed for 42 days, including a 14
day pre-mating period and subsequent mating period;
whereas females were dosed for 42-48 days, including
the 14 day pre-mating, mating, and gestation periods,
and the time until day 4 of lactation. Five out of 12
males at 0 and 500 mg/kg bw/day were used as a
recovery assessment group. In addition, 10 females/
dose were administered 0 and 500 mg/kg bw/day for
42 days without mating and examined after the
administration period or after a 14 day recovery
period. At 500 mg/kg bw/day, the absolute and
relative thymus weights had decreased in the mating
group females. Relative kidney weight increased in
males at 500 mg/kg bw/day. Histopathological
examination revealed basophilic changes in the tubular
cells of kidneys from males and both mating and non-
mating females, and tubular dilatation, granular casts,
and fibrosis was observed in male kidneys. Atrophy of
the thymus was observed in all mating females, including
the control group; however, the incidence was particularly
high in the 500 mg/kg bw/day group. Furthermore,
histopathological changes were observed in the
stomach, including intercellular edema in squamous
cells and cell infiltration or hyperplasia of the forestomach
mucosa, in males and mating and non-mating females.
Forestomach erosion and ulceration were present in
one mating female administered 500 mg/kg bw/day.
These histopathological changes tended to resolve
after the 14 day recovery period. Based on the effects
of 4-chlorobenzoyl chloride on the thymus, kidney, and
stomach, the no observed adverse effect level (NOAEL)
for repeated oral dosing was determined to be 100 mg/
kg bw/day in male and female rats.

In a bacterial reverse mutation assay using
Salmonella typhimurium TA100, TA1535, TA9S8, and
TA1537, and Escherichia coli WP2uvrA (OECD TG
471), 4-chlorobenzoyl chloride was negative with or

Cl

Cl

Fig. 1. Structure of 4-chlorobenzoyl chloride
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without metabolic activation. An iz vitro chromosomal
aberration test using CHL/IU cells (OECD TG 473)
was negative with or without metabolic activation.
Based on these results, 4-chlorobenzoyl chloride was
regarded as non-genotoxic iz vitro.

In the combined repeated oral dose toxicity study
with the reproduction/developmental toxicity screening
test (OECD TG 422), reproductive parameters were
not affected up to 500 mg/kg bw/day. The body
weights of pups on postnatal day (PND) 0 and PND 4
were decreased in pups of both sexes following 500
mg/kg bw/day dosing. The NOAELSs for rat reproductive
toxicity and developmental toxicity were determined
to be 500 mg/kg bw/day and 100 mg/kg bw/day,

respectively.

(2) Benzenesulfonic acid, 4-hydroxy-, tin (2+) salt

(CAS: 70974-33-3)

The acute oral LDs, of benzenesulfonic acid, 4-hydroxy-,
tin (2+) salt was >2,000 mg/kg bw in female rats based
on a study conducted according to the OECD TG 423.
No deaths were observed at 2,000 mg/kg bw. The
substance caused transient salivation at 300 mg/kg
bw, and the transient effects of dirty nose, loose stool,
and no feces at 2,000 mg/kg bw.

A combined repeated oral dose toxicity study with
the reproduction/developmental toxicity screening test
was performed according to the OECD TG 422. Male
and female rats (12 animals/sex/dose) were administered
benzenesulfonic acid, 4-hydroxy-, tin (2+) salt at 0, 12,
60, and 300 mg/kg bw/day. Males were dosed for 42
days, including a 14-day pre-mating period and
subsequent mating period. Females were dosed for 41-
51 days, including 14 day pre-mating, mating, and
gestation periods, and the time until lactation day 4.
Five animals/sex/dose administered 0 and 300 mg/kg
bw/day were treated as a recovery group and examined
after a 14 day recovery period. Salivation was observed
after 4 weeks of administration in males at 300 mg/kg

bw/day. After the administration period, rats administered

300 mg/kg bw/day showed decreased hemoglobin and
hematocrit levels in females and increased serum alanine
transaminase levels in males. By gross pathology, both
sexes exhibited thickening of the limiting ridge of the
stomach and dilatation of the cecum at 300 mg/kg bw/
day. Upon histopathological examination, both sexes
had minimal hypertrophy of the duodenal mucosal
epithelia at 300 mg/kg bw/day. These changes
resolved after the recovery period. Based on the
changes in the blood and gastrointestinal organs, the
NOAEL of repeated dose toxicity was determined to
be 60 mg/kg bw/day in male and female rats.

In a bacterial reverse mutation assay using Salmonella
typhimurium TA100, TA1535, TA9S, and TA1537, and
Escherichia coli WP2uvrA (OECD TG 471), the
benzenesulfonic acid, 4-hydroxy-, tin (2+) salt was
negative with and without metabolic activation. An in
vitro chromosomal aberration test using CHL/IU cells
(OECD TG 473) was positive, both with and without
metabolic activation. Based on these results, benzenesulfonic
acid, 4-hydroxy- tin (2+) salt was regarded as clastogenic
in vitro.

In the combined repeated oral dose toxicity study
with the reproduction/developmental toxicity screening
test (OECD TG 422) described above, there were no
effects on reproductive and developmental parameters
at 300 mg/kg bw/day. The NOAEL for the rat
reproductive/developmental toxicity of benzenesulfonic
acid, 4-hydroxy-, tin (2+) salt was determined to be
300 mg/kg bw/day, the highest dose tested.

(3) Chlorocyclohexane (CAS: 542-18-7)

The acute oral LDs, of chlorocyclohexane was >2,000
mg/kg bw in female rats following a study conducted
according to the OECD TG 423. The substance caused
no deaths or clinical signs of toxicity up to 2,000 mg/
kg bw.

A combined repeated oral dose toxicity study and
reproduction/developmental toxicity screening test
was performed according to the OECD TG 422. Male

HO u—o' gn2* 'o—u OH

|

|

Fig. 2. Structure of benzenesulfonic acid, 4-hydroxy-, tin (2+) salt
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and female rats (12 animals/sex/dose) were administered
chlorocyclohexane at 0, 10, 60, and 300 mg/kg bw/day.
Males were dosed for 42 days, including a 14 day pre-
mating period and subsequent mating period. Females
were dosed for up to 55 days, including 14 day pre-
mating, mating, and gestation periods, and the time
until lactation day 4. Five out of 12 males dosed at 0
and 300 mg/kg bw/day were treated as a recovery
group. In addition, 5 females/dose 0 and 300 mg/kg
bw/day groups were dosed for 42 days without mating
and examined after the recovery period. At 300 mg/kg
bw/day, increased salivation and decreased body
weight gain were observed in both sexes. Absolute
and relative kidney weights increased and hyaline
droplet formation in the proximal tubular epithelium
increased in males administered 300 mg/kg bw/day.
Hyperplasia of the urinary bladder mucosal epithelium
was observed in males administered 60 and 300 mg/kg
bw/day and in females administered 300 mg/kg bw/
day. Among these changes, increased relative kidney
weight in males and hyperplasia of the urinary bladder
mucosal epithelium in females persisted after the
recovery period. Based on these effects in the kidney
and urinary bladder, the NOAELs for repeated dose
toxicity were determined to be 10 mg/kg bw/day and
60 mg/kg bw/day in male and female rats, respectively.

In a bacterial reverse mutation assay using Salmonella
typhimurium TA100, TA1535, TA98, and TA1537, and
Escherichia coli WP2uvrA/pKM101 (OECD TG 471),
chlorocyclohexane was negative with or without metabolic
activation. An iz vitro chromosomal aberration test
using CHL/IU cells (OECD TG 473) was negative
with and without metabolic activation. Based on these
results, chlorocyclohexane was regarded as non-
genotoxic i vitro.

In the combined repeated oral dose toxicity study
with the reproduction/developmental toxicity screening
test (OECD TG 422) described above, there were no
effects on reproductive and developmental parameters
at 300 mg/kg bw/day. The NOAEL for the rat

Cl

Fig. 3. Structure of chlorocyclohexane

reproductive/developmental toxicity of chlorocyclohexane
was determined to be 300 mg/kg bw/day, the highest
dose tested.

(4) 1,3-Cyclohexanedimethanamine (CAS: 2579-20-6)

The acute oral LDs, of 1,3-cyclohexanedimethanamine
was >300-2,000 mg/kg bw in female rats based on a
study conducted according to the OECD TG 423. No
deaths were observed after a single dose of 300 mg/kg
bw (first and second steps); however, all 3 animals
tested died at 2,000 mg/kg bw (third step). At 2,000
mg/kg bw, the substance caused irregular respiration,
bradypnea, hypothermia, ptosis, prone position, supine
position, crouching position, and decreased locomotor
activity.

A combined repeated oral dose toxicity study with
the reproduction/developmental toxicity screening test
was performed as described in the OECD TG 422.
Male and female rats (12 animals/sex/dose) were
administered 1,3-cyclohexanedimethanamine at 0, 10,
60, and 300 mg/kg bw/day. Males were dosed for 42
days, including a 14 day pre-mating period and
subsequent mating period, whereas females were
dosed for up to 52 days, including 14 day pre-mating,
mating, and gestation periods, and the time until
lactation day 4. Five out of 12 males at 0 and 300 mg/
kg bw/day were treated as a recovery group. In addition,
5 females/dose administered 0 and 300 mg/kg bw/day
were dosed for 42 days without mating and examined
after the recovery period. One male died in the 300
mg/kg bw/day group. At this dose, salivation was
observed in both sexes, and decreased body weight
gain was observed in males. The relative and absolute
weights of the adrenal gland in males and relative
weights of the kidneys and adrenal gland in females
increased in the 300 mg/kg bw/day groups. Upon
histopathological examination, inflammatory cell infiltration,
focal hyperkeratosis, focal squamous cell hyperplasia,
and ulceration in the forestomach in both sexes, and
atrophy of seminiferous tubules of the testis in males were

HoN NH,

Fig. 4. Structure of 1,3-cyclohexanedimethanamine
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observed at 300 mg/kg bw/day. All of these changes
resolved after the recovery period. Based on the decreased
body weight gain and histopathological changes in the
forestomach, the NOAEL for the male and female rat
repeated dose toxicity of 1,3-cyclohexanedimethanamine
was determined to be 60 mg/kg bw/day.

In a bacterial reverse mutation assay using Salmonella
typhimurium TA100, TA1535, TA98, and TA1537, and
Escherichia coli WP2uvrA/pKM101 (OECD TG 471),
1,3-cyclohexanedimethanamine was negative with or
without metabolic activation. An iz vitro chromosomal
aberration test using CHL/IU cells (OECD TG 473)
was positive without metabolic activation. However, an
in vivo micronucleus study (OECD TG 474) was
negative up to the maximum tolerated dose (500 mg/
kg bw/day for 2 days) in mice. Based on these results,
1,3-cyclohexanedimethanamine was regarded as non-
genotoxic i vivo.

In the combined repeated oral dose toxicity study with
the reproduction/developmental toxicity screening test
(OECD TG 422) described above, there were no effects
on reproductive and developmental parameters at 300
mg/kg bw/day. The NOAEL for the rat reproductive/
developmental toxicity of 1,3-cyclohexanedimethanamine
was regarded as 300 mg/kg bw/day, the highest dose
tested.

(5) 1,35-Triazine-2,4,6 (1H,3H5H)-trithione (CAS: 638-

16-4)

The acute oral LDs, of 1,35-triazine-24,6 (1H,3H,5H)
-trithione was >300-2,000 mg/kg bw in female rats
based on a study conducted according to the OECD
TG 423. No deaths were observed after a single dose of
300 mg/kg bw (first and second steps); however, all 3
animals died at 2,000 mg/kg bw (third step). The
substance caused dyspnea, crawling, decumbence, and
lid closure at 2,000 mg/kg bw.

A combined repeated oral dose toxicity study with
the reproduction/developmental toxicity screening test
was performed according to the OECD TG 422. Male
and female rats (12 animals/sex/dose) were administered
1,3,5-triazine-2,4,6 (1H,3H,5H)-trithione at 0, 62.5, 125,
and 250 mg/kg bw/day. Males were dosed for 48 days,
including a 14 day pre-mating period and subsequent
mating period. Females were dosed for up to 54 days,
including 14 day pre-mating, mating, and gestation
periods, and the time until lactation day 4. Five out of

N
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Fig. 5. Structure of 1,3,5-triazine-2,4,6 (1H,3H,5H)
~trithione

12 males at 0 and 250 mg/kg bw/day were treated as
a recovery group. In addition, 5 females/dose administered
0 and 250 mg/kg bw/day were dosed for 42 days without
mating and were treated as a recovery group. One
male and one female died after 250 mg/kg bw/day
dosing. Clinical signs of toxicity included black areas
on the pinna, dark purple coloration at the distal end of
the tail, reddish urine, induration of the scrotum, and
nodules of the tail, pinna, and scrotum in the 250 mg/
kg bw/day group. Transient salivation was observed
in males at 125 mg/kg bw/day and in both sexes at
250 mg/kg bw/day. At 250 mg/kg bw/day, food
consumption and body weight gain were decreased in
males and non-mating females. Red blood cells were
observed in the urinary sediment from 6 males in the
250 mg/kg bw/day group. In the blood, hematocrit and
albumin were decreased in males at 250 mg/kg bw/
day. Gross pathological changes were observed in the tail,
pinna and scrotum, and the histopathological examination
revealed granulation tissues with multinucleated giant
cells and inflammatory cell infiltration in the subcutis
of the tail, pinna, and scrotum. In the kidney, papilla
necrosis and edema were observed in males at doses
of 62.5 mg/kg bw/day and higher, and in females at
250 mg/kg bw/day. Deposition of brown pigment in
the basophilic tubule cortex was observed in both
sexes at doses of 62.5 mg/kg bw/day and higher. In
the adrenal grand, diffuse hypertrophy of the fascicular
cells was observed in both sexes at doses of 625 mg/
kg bw/day and higher. The histopathological changes
observed in the kidneys and adrenal grand did not
resolve after the recovery period. Based on the effects
of dosing on the kidney and adrenal gland, the LOAEL
for the male and female rat repeated dose toxicity of
1,3 5-triazine-24,6 (1H,3H,5H)-trithione was determined
to be 62.5 mg/kg bw/day.

In a bacterial reverse mutation assay using Salmonella
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typhimurium TA100, TA1535, TA98, and TA1537, and
Escherichia coli WP2uvrA (OECD TG 471) 1,3 5-triazine-
24,6 (1H,3H5H)-trithione was negative with or without
metabolic activation. An iz vitro chromosomal aberration
test using CHL/IU cells (OECD TG 473) was positive
with and without metabolic activation. However, an iz
vivo micronucleus study (OECD TG 474) was negative
up to the maximum tolerated dose (1,000 mg/kg bw/
day for 2 days) in mice. Based on these results, 1,3,5-
triazine-2,4,6 (1H,3H,5H)-trithione was considered to
be non-genotoxic iz vivo.

In the combined repeated oral dose toxicity study
with the reproduction/developmental toxicity screening
test (OECD TG 422) described above, infertility was
observed in 3 females at 250 mg/kg bw/day. The
number of corpora lutea decreased in rats given 250
mg/kg bw/day. No effects were observed in any pups.
The NOAEL for the rat reproductive/developmental
toxicity of 1,3,5-triazine-2,4,6 (1H,3H,5H)-trithione was
determined to be 125 mg/kg bw/day based on infertility

and a decrease in corpora lutea.
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