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ImL Z IEFEICEY 7 ma A X U2 TIEREI 10mL & L, > AT AR5
MR ET 2, AT DA 1 p LIZOWT ERROFRMETHEIEST 2 &
E, AT TN O =7 OHGREEL DY o A N —fREUEL, Z1Z£ 41 200000
Bl b, 1LAUTTH D,

VAT LOFBM - AT MG 1 LIZOWT ERROSRMATHRER L 6
EE D RT &, A F TN DO — 7 FEOHIMEERZIL 0% FTh 5,

650!
A F T NN DOREERE DL TIRT,
F/\\/\N

ED  HR Z5HEHRSR

AF TN ABER A A T3 40mg |24 7 —/1(99.5)2. 3nL, 0. Imol/L FEWE - FeleT U
U LK 7. 3mL KOV E 74T b U T AEK (1-100) 0. 4nl & I CTEAET D,
AA<TEZI C:HLIND, BE~EEAO FHERUTHRTH D, A2 ) —/TIEITIZ KUK,
T & ) —1(99.5) XiFP = F o —TF U ZIF & A BT,
Ml 241~246°C
B 99%LLE
EEE AREZEE (BE. U570, 24 K L, 20 20mg ZHEHEICRY . AKX ) —
VM Z CTIEfEIZ 100mL &35, Z O 2.5ml Z EMECEYD . A ¥/ — /L EIIZ CTIEMIZ
100nL & L, BOBHAIRE 5. ZORBHRIRICOE, A4 —LEMRE Lo AARRY
— i EER L D RSN AT RO EEIE vE A MEH L CRABR 21TV, R 10mm O /L T & 238nm
CHRITL2WEEIES D,
A A<E= DR (ng) = [WLE/POLE (1%, lem)] X40000
A A<= LDERE (%) = (A A~F= LB/ +~P =L OFEE] X100
WHE (1%, lem) : & B> UKD TIRIEARE

(A& ]
A A~ B =L OERE L FITRT,




123| o

A< EB = VORI, B LA A~ EB= 2 HNTRD 5,

A/ EFBRXL—M8E 3/ TERAERNM 7L LCRIOATF LU Vb= ARV B U EES
KERT ET 5% L— MR, 8, SR OEBBESEIR 1120 L CTRWRFF 2 H T 5, hifk 75
~150pum, F KU 7 AHER,

1S/ ZEBRFL—MRIEEHDS L (I ZFiEY L — MEIIEK) 50g 2 B — U —IZ8]R Y |, DT
TrE=TAK (28) ZMATHESNICHESIRETHEL, 2 BICHBEL-%, @07 £=
TIKEETD, ZOBEE 5 BV IRT, ZD%, KEMZ THELHLIC)H SR THREFZITV,
Vel D pH 28 TAHTIZ 72 2 5 TRV IR, RIS, pHT OFFEET > = 7 LRETEHL 2 i1 2 THESP )
W EJRE, PRI pH 23 6.8~7. 2 (2705 £ T2V iRT, ZOBAEEZNE 7. 3m OF 7
AT 5. Bem FEHET 5,

BEROIOT RIS 74—RAFIETINLIINED Y AT F 72T Uiy U s
N, ks a~ N T T 0 —HESR,

IA&/—)L (95) C,H.OH [K8102, 5]

IR/—)L (99.5) C,H.OH [K8101, Hs#k]

EIE7E=9 L NHCL  [K8116, H5#k]

EBIE7 VE=ZDLRK HLT o EF=7 5 10.5g ZKIZEN L, 100nL &% (2mol/L),

B4 UL InCl, FEHEADORN TR H 5, KITETROT VY, @l 586°C,

Bl oL - BER b Y7 A 1.93mg 24880, 0. Imol /L HFEFHK 100mL Z 0% TIA
AR I

#BIEHY 9L K1 [K8121, 4H5fk]

BAEH V) D LRAK. 2mol/L HEALA Y UL 149, 1g ZAKIZEED L, 1000nl &%, AR5,

BAEH ) D LGER. Tw/vh MR L U 7 209.5333g Z/KIZEE L, 500mL &35,

IR FOVFIHLRE HLA b a s F 7 ARKFIY 0. 1338 Z KL, 500l &4 %,

BIER FAUFILRKIY SrCl,-6H,0  [K8132, Fyfk]

B2 UL TICI 95%LL L,

IBEsk () RA&E  HEALEk () SKF) 9g A KICEED L, 100mL & 3% (0. 33mol/L),

1B b8k () 7KFOH  FeCl,-6H,0  [K8142, H#fk]

B> FY 9L NaCl  [K8150, #5#k]

BiEE FOXFIIITUEZD L NHO0H-HC1 [K8201, Hi#k]

BIER TR LFKIY  MgCl,-6H,0 [K8159, k]



BlES VA VEE BT 2 Bk 1. 335g ZKICED L, 50mL &F %,

B2 EKMYW LaCl, - THO HEORFEMEOEKRT, ([ZBWITRV, FE 9%l E, @
F917C,

BB HC1  [K8180, Fpfk]

B, & MR 23. 6mL ([2KEMAZ T 100nL £ 55 (10%),

1EE. 10vol% Hif% 50mL (2K &M A T 500ml &35,

B N—(YTOEL—4—3—F72T7x23Y CHIN-HCL BEADOKH UIAAOKHEKET
bDH, KXIAH ) =M ELSET, VmF o —T WIEIFIZ W, f@ls 160~165C,

BRI, 0.04mol/L 0. Imol/L HEEEFRIL 40mL (2K % /N % C 100mL &9~ 5,

ERER,. 0. mol/L  1mol/L ¥EEEFAIE 100mL (2K &% T 1000nL &35,

ERSR. Tmol/L iM% 90mL | Z/K A% T 1000l &35,

EE K. 2mol /L HEiE 180mL |2 K A HN% T 1000mL &35,

EEER&. 3mol/L Mgk 270mL |2 K A NNz T 1000mL &5,

EEERK. 6mol /L HEiE 540mL |2 K A hNz T 1000mL &5,

BR Ch ZEMHEOIZBWLWASHEMFAORAKT, ZERLVEL, KBTS, 7 U
ERSE T 5, MERBREARBIIANTLZLOEHNTH LU,

ERRK HEFZOMFKREZ HWS, HE LRI AL, 2 L T3 XM irET
D,

IVRMROUBEBRAK AARERFEERLSS, WK &L <& NEFHK (BHEAD) ]
XIZEDOMDKT, =2 KX A BRICHND 7 A & — FREORMERL EORED T
R rvzgdFEgd, 2V RV UVERZITHODICE LB D,

FOBTFIONIYIMES Y AT, BEIOR T3 T74—R Wikrn~ 777 4 —HIcH
mLZH D,

FOEATINIYNMED ) ATL, BBV AT NI FT74—R WE/7n~ 777 0 —HIiIci
mwLZH D,

FOEATINIYNMED) AT, BB/ AT LT 5T74—R (BXFIAY) #HEre~v s
T 4—MA 7 BTN YT Y BT ENHNEINZ T2 D,

1—4%%/—J)L CH,(CH,)CH,OH [K8213, HFfk]

AU Fx/—IL (CHy) ;CCH,C (CHy) ,CeH,0 (CH,0) H MR EE G DML DIRAR,

BEEKFE (30) HO, [K8230, (b /ksE, Frfk. W 30.0~35.5%]

BEEKERRK. 0.03% @b /Ak#E (30) ImL ZEMEICEY . KEMZ TEMIZ 50nl &35,
Z DR InL % IEfEICEREY | AKEMZ TEMIZ 20nL &9 5, RIS,

AHROIOT LTS5 74—RARYDAFLIAXYY KU PATFLvaRH Y HRAIZu~v N
77 4 —MESH,

AUDL - EEEBR v/ vt U U AV 10nl 280 | 10vol %tElg 40mL &N % 7214, K%
Mz 100mL &35,

FIER ER. & AR

HEEE WR. & A

FEE HCOOH [K8264, XWe. Ffk. %JE 1.21g/mL LA E]



FIEEE R, A 22

XLy CH(CHy), [K8271, 1]

AWRE . & A3

HIVB=F FYDLRK. 0.1mol/L 7 )~ U 7 LK 29. 4g ZKIZEEA L. 1000mL
LT 5.

HITUBKEZFTUEZYL CH,NO, [K8284, < RAMKZE T E=07 L, k]

VIVBF F)ILERK. 2.8%. EHRFEBA 7= B MU U LK 288 ZAKITENL
1000mL & F° 5,

HITUBF FYLKIIY  CHNa,0,-2H,0  [K8288, < ZAME=F U A KR, Frk i
AARER G EIRGLSSR 7 BT N Y v Ak ]

JUtYyr CHO, [K8295, Hrfk X ITAAFFIERMLES RV Y ]

HYFTRT4vHR222 4, 7, 13, 16, 21, 24-hexaoxa—1, 10-diazabicyclo[8. 8. 8] hexacosane
CistyeNo05  HEDHR, FlA : 69~75C,

HOLEAYSYL KCr0, [KS312, Hrfk]

VBLEAYILE. 0.5W/v%6 7 AfEH Y T A0.5g ZKIZEMNL, 100nL & T 5,

VBLBAYDLIZEER /o LENY UL T4 698ng & EREICEYD , KEMAX THENL, EEIC
1000mL & 3%, Z O Il 1%, 7 7 A (Cr)0.02mg & 510,

HOLEF YL NalCr0, [K8313: 1994, H5#k]

Y 0F FO—TEER /K 30mL ([ZHEER 68mL 2 EE L CTINA, @Wth. KZEMZ T 100mL & L72iK
2, ZeE =787 U UL K 50mg A VENT, O L TIRIET D,

SAEFO—TBHRZF FUSHLIKY CHNa0S, 20,0  [K8316, Fiflk] N L CTIRIET 5,

sonok)LL CHCl, [K8322. k]

BE®S (100) CH,COOH  [K8355. Wi, Hrfk]

BEBE. & WML (100) 6g [k & M1%C 100mL &35 (lmol/L),

BEER 7 ~E=r9 L CH,COONH, [K8359., ##i#%]

BB 7 V=9 LK. 0.5mol/L FFfET o &= L 38. 5g Z/KICIEA L, 1000nL &35,

B 7 VE=LRK. Imol/L FEfET o E=1 L T7g Z/KIZEM L, 1000mL &35,

BEEETFIU CH,CO0CH,  [K8361. Hrik]

BEER - BEERS- V) O LBE&. pH3.8 EEEE T N U U A KR 13.61g ZKIZEED L, ZAUCHEE
f% (100) 60mL } VK Z 02T 1000mL & 3%,

BEBS - BEER - ') D L&, 0.1mol/L EEEE ) R U o A =JKF¥ 1. 36g Z/KIZIEHD L, ZAUICHE
fi% (100) 0. 58g K UK A AN Z T 100mL &3 %,

BEEg - b )9 L=SKF  CH,COONa-3H,0  [K8371, Hifk]

BIEFILS =L ALO, HEAO, Fifh, EREOHEUIMETH D, WAk 3000°C, ALK
2000°C,

REIFEREET YO LRK KAEEERET FY v A (NaClo: 74.44) 28 5% & EE /0D K 91T,
KERILT U U AOKFRIZKE LN DR 2@ C Tl 5, AT 5,

CIFILI—FIL CHOCH,  [K8103, Hfk]

N N—-SIFIUOSFAAINE FBF FUDL=ZKIY  (CH) NCS,Na-3H,0  [K8454, Hfk]



CIFICFAAIVNI FBFT FPUDLRR N, NV F LT A AN KPR 7 A=
KA 1g Z/KICEE L, 1000l & L7-t, At 5, MR- %,

CSIFLYMIYTIVUREEE C H.N0, HEROMEEEOKHRT, IZBWIE RV, AXIxzx /
— /L (95) IZHi D TEIFIZ <V, f@ls 230°C,

CIFLYVRN)TIURKBRRAR T L MU T I UHERR 0.5 g lZKE LT YU v AFK
2.5mL A TN L, KZEMAT10nL &35,

sHoroorsy CHCl, [K8161, Hi#k]

CF VY CHNHNHOSN : NCH,  [K8490, k]

CFYUAYTAELI—FLRE TV Img 2480, 4 V7B E/LT—F /L 1000l [ZI&
239, AR 2 (0.001%),

2,5—T7 = UFFYY—)L CH N0 EAD FEiE IR T, ML AA00m Tz vy,
366nm |28 AR K A R, BlUR T0~T72°C,

1, 5—=27x= ALK/ EFZDF CHNO  [K8488, Fifk]

B{e/kEE HBr  [K8509, k]

RIEKFER. 0. Imol /L RALIKSREE 56. 8mL & & V) | 9 250mL DIKITHIZ . #ith. K% % T 500mL
L5, O 50mL &Y . AKEM A T500mL &35,

THER HNO,  [K8541, Fpfk. MRS 69~T70%. HEHEEAY 1. 42g/mL]

THEE. &/  AHER 10. 5ml lZ/K &N Z C 100mL &35,

T4EEEtR. 0.05mol/L A 3. 25mL |2 /K & N2 T 1000mL & 3%,

TEEREtR. 0. Tmol/L 72 6. 45mL 12 /K A H0 2 T 1000mL &35,

RYERE&. 4mol/L  ANMEE 260mL (2K AN Z T 1000mL & 3%,

TEERSLR. 8mol/L  MA 520mL (2 /K Z ANz T 1000nL &4 %,

HEEF7ILS =9 L AL (NO,),-9H,0[K8544, Hifk]

TEEEH 9L KNO,[K8548, k]

THERER AgNOs  [K8550, Fifk]

TYERER&. 0.05mol/L FYEEERARIEIC/AKZ N Z CIEREIC 25 RE L T5, AT S5, Z 0 1nl
IXAHERER (AgNO,) 8.493bmg Z & Te,

THEREREAR  FEMASE 17. 5g A /KITIEA L. 1000mL &35 (0. Imol/L),

WA YL [fEEE XY U L]

TEERSE () AKFM¥ Fe(NO,),-9H,0 [K8559, Hfk]

T4ERER (D) Pb(NO,), [K8563, H#ik]

SUBFI BETO EANIED A BT, RETA T AR T 5, HBAT L LTS
WAEIZ L > TEATLIECEEEEE-b0bH 5, 110CTHME L TILOEIZRET,

AR 6%LL T (2g, 950+£50°C)
KAWAERE 31%LL F, AWK 10g ZREHICEY | LE 1.19 OMEETREZ 80% & LR
PRNIC 24 FEREIRLIE L7tk BEEZED, WEHIxIT 2 EEZRD D,

DYATN, BRIYBT NS T74—R #HErn~ T —HICBE L O,

DUATL, BRIDT NI ZT74—R (BEHXRAY) #HEre~ o7 4—HY AT
WZHSERE A T2 b D,



SUFL—EAREK 2, 5V 7= A XYY b KOV, 4—E A [2— b—T =LA F
TU)] RUB0.3g Y, MU XIF LU EMATHEMN L, 1000ml &35, 2
D 1000mL (A2 FF /—/b 500ml 2T, BAET D,

KEIEA DL KOH  [K8574, Hifk]

KEEH )DL - A/ —ILBEHK. 0. 1mol /L /KER{LA Y w7 A Tg &K 20mL IZWEN L, =H ) —)b
(95) Z /%2 T 1000mL & L, ##e L, 24 REEAGE L7cte, RIIR A H00NTHEARL L THR Y | IROEEE
w179,

E  0.26mol/L AithZ 25mL A IEMEICE Y . K 50mL N7 = ) — T X LA UK 2 A0
2T, M LIKBIEI Y UL - =8 ) — VR THFREaE 2T HETHE L, E/URKE
FHET 2, D LIRICER L CTRET 5, YREEITHRIT S,

[f&35]
(EE)
H,S0,+ 2KOH—K,S0, + 2H,0
0. lmol/L KOH « =% / —/L¥A{K ImL=4. 9mg H,S0,

KEIEF R L NaOH  [K8576, Hrfk]
KEIEF FU LR KT R U A4 3gZKITHED L, 100nLE T 5 (Imol/L), AU x=F
L URICERET 5,
KEBIEF FUDLRK.F AKBET B Y 7L 4 3 ITHTZICER L THAILTZKEMZ TEN L,
1000mL & 3%, AR 2 (0. Imol/L),
AbOYFOL90FRER JCSS FIE A,

(i) :
. JCSS I% Japan Calibration Service System DEEFRToH V| FHEIEICED IIEFHEH DBk
 HETH D, :

AbAVFIOLBRERK REA MU TFULL6E849g ZH Y KT O 7% HEE 10mL % 1k %
W2 TE L KZ AT 100mL &2, Z O 10mL 240 &2 10mL & OVK A ANz T 100mL
L5, ZOW InLIE, A huerF A (Sr) lmg 5T,

ABEEER (AR FEELA K]

ELO—RFET—FE bru—20OKEBEE T EF AL L%, Y A A RIAL A VT
—7eEWEE L2b o, BTN 1.47~1. 48,

to—R, BE/ AT LIS T74—H HEI/u~ N7 —HICRIE LB O,

REIKFEF UL NaHCO,  [K8622, Hi#k]

REBA FOYFDL SrC0; HEAEOHMEKTHD, Fi99.994%LL F, @l 1497°C,

REEF FUSYL (EERE)  NalC0, [K8005, &AM FHEEHEWE ]

FAOTUBH UL KSCN [K9001, H5Hk]

FAOTUBAYILER, 5% T4 T Y U A bg &K 95mL (ZIENT,

FAHEEF U SYLREKIY Na,S,0,-5H,0  [K8637. 4rfk]

FAHRET F)OLERE, 0.0lmol /L FAHEET NV © AFKFIY 2. 48g Z/KIZ¥ED> L, 1000mL
LT 5,



FIU CGHNO, HEDOFEMMEDOHKRTH D, KITEITFIZ W, & 99%LL F, @il 3356~337C

&) o

FIU1—FTF=LRKR FI20.2¢ % 10w/ v%/KiEg{bT b U o AR 10mL (AL, 1—
F7 h—=noDxz 7 —(95) iR (1—2500) 10mL 2% T, EFT 5,

FE—IITZLAY Cull,0, [K8642, #fk]

FE—NLIEZLAVER FET—NLT7HL A0 1ghTH ) —/L(95)100mL IZIEN L, MBS

KR
&

4

AT 5,

FESRAK (ARG ERLA SR, M%ﬁmJXiFE%%m(*“Awnoﬁk Ans
BROBMICHEGT 5K TH D Z EPERTEIL, BUEEE OS2 %ébfwé_k%%m
T o MBI, ]

DGA#HE N, N, N, N7 hTIn-A 7 FNT T Y a—LT7 I RhbRbx%L— Mg, 77 F

J A RILRITHIFMEZ R, RIFE 50~100 u m,

DGA #fAEH 5 L DGA BHIEAKY 50mg {Z 4mol/L fHEERAHAKY 3mL 2N 2 THRELMIC I EIRE TR A&

2ol DA 7 KIFHT D,

SEAZAER. 20 g/mL 1000 1 g/mL SRFEVERR 1nl Z EMEIC &Y . KZEINZ CTEMIC 500l &%,
BAFER, 1000 g/mL  EEREL (D) JLKFI#D 723. 4mg %Eﬁﬁ ZHEY ., 0. Imol/L FYEERRIE %

Z CIEMEIZ 100mL &35,

4, 5, 6, T—-F+35300-2 , 4 % 7 —FFSI3—FI7LFTLEVFFUDL
CyoH,C1,1,Nay05 FEALEADFEHTH Y | KIZE ST D, RMOKERITIEREEZ, o, Bt
MRItetE 27 5, &8 80%ML I,

1

FSEFRTZS Y CH(CH,),CH,O0 [K9705, 4HFfk]
7Y [K8658, TASA., Hifk]

DIURR T g mmAK Il & X <EVIRYE, S E B 200mL IS T X IR
BRBDIRANZEZ AL, WP ER LD ETEW L, BuE L%, LBkEH W5, R
T2,

FUIZFLT7IY (CH) N HEEBHOWK T RNT I VAN L, AX ) —L =X ) —/1(95)

XiFv=Fro—7 )L EIRfT %, 0. 722~0. 730, s 89~90°C,

MUY OOBFEE CC1,C00H  [K8667, Hifk]

FLITY CHCH, [K8680, #i#k]

1—F 2 kF—JL CHOH [K8698, Hrfk] N L TIRIFET 5.
SRARZERAR  AHlARSD (1) 159. Smg & IEREIC &V | ArAHlE 10mL (2872~ L, K Z 1A CTIEREZ 1000mL

L%, ZORDFHHEK ORIFITIZAIEMEEE 2 5 £ 0 T 2w a5
MIRER %@@Eﬁ1ML%E%Ki@\m%mzfﬁﬁmumm&féo%%@ﬁéo:mﬁ

ImL 1. %3 (Pb)0.0lmg Z & e,

SRIZAER. 0.5 g/mL 1000 1 g/mL $PEEHENS 1nl Z IEREICE Y | KA M1 2 TIEMEIZ 1000l &35,

Z O L, % IEREIZEY m%szE%’%mkﬁé
ZEER, 1000« g/mL  AEPEEn (I0) 159. 8mg % 1EAEIC 0. Imol/L AHEEFRIR A N 2 CIEREIC

100mL & 9%,

NI



PR3% HM,NCONH, [K8731, #§#k]

FRFER&K. 10mol/L JRE 60. 1g ZKIZHEMN L, 100nL &9 5,

=veERYY CHO, [K8870, 4]

EEIOT NI ST4—RBAFIEITIONLDIYNMESUATIL F7 2T Uik U 70,
WEs -~ 777 0 —HESHE,

BEIOQT LTS T4—RAFTIETINLIIIED) AT (BHAEIAY) A7 2Ty
Me Va7, e a~ 777 0—H EEHIAY) 258,

BEBIOI NS4 —RAVVASTIL VU BTN, HEru~ NI T T 4 —HESR,

EREIOTLIZT4—RAIVATIL (BHARIAY) 2V WFnN, EEre~v 777 0—H
HHAIAD) BB,

BE/OT LY S574—ARILO—R bAlo—2R, #HEra~v  NST77 4 —HEBR,

NI Faqdy ClyN, BAfa~EBEO, fEibTEOmAR U,

NI4T/ —=LBE NV TaAr 0. 1grxxH ) —1(99.5) 2% L, 100mL &
T2,

NILEAZ—IL CH N0, [H AR FHEIRMLASE]

650! :
 RIEOBINC N T, S E A A RRENIC £ AR & 72 o T B AL T
5, BIZIE, e H— L K OF ORI TR MRS SEEGRE L] OBEIx5 & 72> TH
D, REBAEDOTDICHEHT BT TR BRI SRR EE | ORGP E L5, :

INILER—U4EER, pH8.6 . 1 3&EE0.06 /L bEX—/L 1.62g KO SLEZ—/LF R U ¥
2 12.38g Z7K 900mL (TS~ L HEE 4 N 2 C pHS. 6 (ZFHE L 7= /K Z 2. T 1000nl & 7%,
INILER—UEER, pHS. 6. 41 A 2 3EE0.075 L E X —)L 2. T6g KOS EZ—/LF R U
2 15.46g & 7K 900mL (Z¥ A L Hie % 2 C pH8. 6 IZFHHE L 7= 4% /K A 2. T 1000mL & 3~ 5,
NIVER—LF R L CH NNaO, HEO, fEf IR EOMRTH D, KITHEITT <,
X )= )BT K, YZF AT =T IUTIF E A EEIT R,
pH A 1. 0g 27K 200mL (Z¥EA> L72# D pH £ 9. 9~10.3 TH D,
HEBERE 1.0%LL T (1g, 105°C, 4 F§H])
B 98.5%LA
BE ORREEEL, 20K 0.5g ZREEICEY . IRIKHC AL, 7K 20mL (IZ@E2 L, =
& ) — v (95)5mL K OFEHEEE 10nl 201z, 7 v ad/Ls 50nl CHIHT 5, FiZ7 ok
Jb s 25mL T3EHHH L, 227 v e i afhibiiZ o, K bsnl 375 T 2 [P BERIE
Zuawad/Lh 10nl $O°C 2 EHH L, BiEO 7 mr L Atk EzGboE, =Af7 7 X =
HFIZABT 5, AE 27 ard/L A bol §07C 3 [EYEV, ALK OBERE G, =4 /
—/L(95)10mL Z N %, 0. 1mol/L AKEE(L T Y 7 L« =& ) — VIR CRET D FEr3E: 7T
UHYroma—G66 FE—LT X LA Vi 2ml), 7272 L, E DKL DO AR
BERTHRAIIEDD L E LT D, ARROGETERBRZITV., MET 5,
0. Imol/L KEAL A1 U 7 2« =& ) — LR 1mL=20. 62mgCgH, ,N,NaO,
1, 4—EX [2— =T z=LFdFYVINL)] RoHEY CH N0, ERHEGOOFERT, hroy

él\
iE



W TIT <V, 418mm (ZHOEMR 27”9, s 245~246°C,
ANMBEFZILT I [AWny sk L]
I/ —=LI78LA4Y CMH,0, [K8799, k]
T/ —LUVIBLVAVRE 7=/ —NTH LAV 1gkTH ) —)1(95)100mL (ZIEDT,
1—J#%/—)L CH,(CH,),CH,OH [K8810, %5#%]
2—JH/ /> CHCOCH, [K8900, H#k]
TINALEAUF FUSDL CoHNa0; [ HASKR 7 EHK A5
ILFAFIHINa—R CHFO, AEOHRTHD, KIETRTL, 7B h=FrV L, =X
J—b (99.5) MIITZFNT—T LT E A ETRIT R,
FlS 150~185C
el
IROMBIN AT RV R L, BARER S O —MEBRIE DRI A7 b VRIEE
DRATA V7 LEERIEEZER L TRERZITV, RED AT ML ERBDBIRAT b L
EHET D L&, WEDANY VTR EED & 2 AIZFEERDOIRE DOWIR AR D 5,
et [l +60~+65" AKMZHEEEL, £OK 100mg ZFEHEIZ®EY , 7 E=7 R K
200 L R OVKZ NN Z CHD L, EFEIC 10nL & 95, ZOHRIZHOE | JEE 100mm TRIET 5,
TR R BR
FERE AL 50mg &K InL IZ¥E ) L REHAIK & 5. 2 OFUEHARE 0. bnl A IEfEIZE D |
KENMA TIEMIZ 25nL & L, IBEERIRE 5, b DOIRICOE . HAERH O— Gl
EoHE s v~ b7 77 0 —%EH L TREREIT O SUBHAIR M OMEYERIK 2 u L 3o %
Erua< 777 0—MT Va0 (EEHIAY) 2O TRR L-EERIZAR Y T
Do WIZ, T h=FU KRR (19 : 1) ZRBEEEEE LT 10em B L=, =
WE BT D, ZHUCERIMR (TR 254nm) 2325 L &, FAORAR Y MM
HEND ARy NI, £, ZHIT 10vol %HilE - A % /) —/Vakik & 1% |2 &d% LT
#%. 150~250C TG D & & WEHRIE N DA EAR v bR OFEEAD AR v LSO
ARy ME, FYEEERP DR ARy P LV EI R,
R R 2.0%LL T (0.5g, 105°C, 3 FEfH),

[##35]
TNTF I F LI 2 — 2 OHEERE U TIORT,

CH,OH
’ o

on  w ooH
OH

H F

JoELI—TFIL. €Y (CH),CHOCH(CHy), [K9528, A Y7 mENLTZ—T )b Fifk]
JaoxssLY—NTYy—> C,H Br,0,S  [K8840, Hi#k]



TJOEILYIY—NTYV—=2BE 7ot LY —v 7 U —2 10mg [ZF7KEEIET B Y 7 530K 2mL
EMZTEMNL, =& 7 —/L (95) 10mL K OVKEMZ T 20mL &35,

1—~AF%H%/—)L CH;(CH):OH MEAEHOWEETH D, JEITEHE 1.4157~1.420, L 0.816~
0. 821,

R—GBARY FIVAIERAA Y D LIBER 5 599.999%LL EOfbA » F U DA (*Y)
ZEELE LT, R CHEFRNT 22 LKV ER LA v U UL 90 216 - FIRT 5
ZLICED ., Imol/L WEEATRIKE LTI 5, A b T T A 90 BTN — X S
HIZEAEEH LW, EHRHICIT 2 ERIE Inl 4720 5MBq Th 5,

AL He 99.995 vol% LIk,

RUSAFLIOXY Y HRUAT NI FT74—R HA7u~ o7 —HIciliE LS
D,

RYYUER H.POy, EEA~DINIENHADKRETHD, HEP0; & LT80.0%LL k,

RUY—=3R CHNNa,0;S, BEIREDHR T, KICHETROT VW, REOKEKIZ, WAz 2T
%o wE85%LL L,

RoV—3REAKE 5>V —3R 0.8g XKV 7 m afifig 6. 0g #/KIZIEH L, 100nL &35,

ITRITRB Hb~ 7 327 DSKF 5. 5g O LT B =7 A 7 g% /K65mLIZIEN L,
7= R 30mL A A, I AN TER L, BAREL TABRT 5, AERTRWE
RN AT 5,

RITRIILME Mg [K8876, k]

IIAARTIV=CRE ~T7 0 A N7V =22 UK 0.2g ZKIZED L, 100mL &35,

I5HA RT)—0a9BiE CH N0, [K8878, ~F A hZ U —> (L 9Wet) . Fik]

A2/ —JL CH,0H [K8891, H5ifk]

AFILLY F CHN0, [K8896, Hi#k]

AFILY ERBE AF ALy R0 1gaTd /—/1(95)100nL ([ZEN L, BERLIEAET D,

UTEVA 8t XV FARUF R AR T — h B L7-x L— Mg, S0 v 7 Nz
DO RY T L, XY= AR h=7 AD= T MERICBEFMEEZ 7T, R 50~100
JUITS

UTEVA #BE8H 5 L UTEVA R4 0. 1g 12 4mol/L AHEERRIK 3mL 2 N 2 TR/ IS E IR E T2 14
KE 2l DB T KIFHET D,

A9ieF kYL Nal  [K8918 : 1994, X H1bF b VU A, Hifk]

2—3 b FILEE CHINO, MA~EEADREETH D, AR 171~174C,

FVEAFI/ILALART/ =L CHI0 AEAOT T ZRHKTHERIZBWETRL, =&/
—)L(95), Ty, VFilm—TF )b n—~FH UARTRT <, KITIFEAETET R0,

3% 1 [K8920. L HFE. k]

IR F FYHL Nalo,  [K8923 : 1992, L HFHEEET MU v A, Hik]

15— (4—3—F27zx=)L) =3 R, S) —AFARVATHUBZER HEL- 15— U—3
—RK7xz=1L) =3 R, S) —AFNAXUEZTAHUEE 1g Z EfEICED, =%/ —/1(95) %
T L, EREZ 100mL &35,

SAE—FRE T — bl ET 2 R b2 BB UL Y 28R R 2 T FERe



W ERE TN,

SAE—FRE KNIV T MH= (Limulus polyphemus XX Tachypleus tridentatus) O IMLER

RS 2 b R S - BRI T B, ARIKITIZ B — 7D VICRIET D 6 IKF 2 BRZE,
X G RFROIGEEIHF LT b Db & 5,

WAEKFT HS EAOATEH A TZERELVELS, KIZEET D, fifbsk () A mEE XA 2
ERSE TR 2, FBLrEHSE5 & &, kKB EZRET LD ThHIUIT, Hifkdk (1) 2L
St 2R L TH L,

Bie$k (@) FeS  [K8948. fiffb/ksEFs4: ]

B FYU SO LK Na,S-9H,0  [K8949, Hifk]

WiEF FUDLREKE kT MY o ATUKFIY 5g 2K 10mL kN7 U & U 2 30mL DRI ’?43753?“
F7IE, KEE{ET R U T A Bg &K 30mL KON Y U 2 90ml OIRIRICEED L, Z DO EITH
Reffb KB A fafn L, ZUCFRY OFEFELIRMT 5, #E L7ORIZIZ E A L4 Lﬂ%f?‘
%, shits 3 A LINICHW D,

WiEF U D LRR. EBMEEBRA L) MY v AJUKFY 50mg Z/KIZEEN L, 100ml &7 5

(0.05%)

WiBg H.SO0.  [K8951, Hpfk]

BRBR. 0.25mol/L ffifi# 15mL % 7K 1000mL HHZ AR SR A I, s L, IROEE 51T
96

TE R MY v A (EAEEK) % 500~650°CC 40~50 SrfENEL L 7= 1%, 7““‘/’7“—5‘—
(U BTN) PTHBL, ZOK 0. 4g ZFEEICED . K 50mL 12 L, SRR L 7= kg
THEL, 777 2 —%5H7 25 (R AF 0Ly R 3 UTBN AR TR,
=72 L, HRIEEOME DK SITIREZEE L TEB L., B<Ed LThAAT S & X, Hi
THENWENA~TEWEWREEZRET D L& L35, BAERTET, HHEREHRL<
MERELRDB ATV, BF LR,
0. 25mol /L % 1 mL=26. 50mg Na,CO0,

[f&35i]
(EE)
H,S0,+Na,C0,—Na,S0, +H,0+CO0,

WER. & HINE 5. Tol Z/K 10mL IZHERE LN SN, Wk, AKEMZT100nl &35 (10%).

WEEAY LTI L+ZKY  AIK(SO0),-12H,0  [K8255, FREEH U W AT /LI =17 A+
12 7K, k]

GiBkEA (1) AAKFIM  CuSO,-5H,0  [K8983, *rifk]

BB R oL K Na,SO,  [K8987, FilT b U U A Fpfk]

Bl - AR/ —IILRK. 10vol% Hifit 2mL IC A ¥ /) — /L& Nz, IEREIC 20mL &35,

B 3—IA— KRUDWGTT=CY  (CH,IN) ,-H,S0, Ffad ., ik X ITiEmtEOmETH %,
AiEETFIZ <V, &R 98.5%LL ., Al 164~168°C,

1) /ﬁiﬁﬁﬁﬁﬁ, 0.02mol/L. pH6.0 U > iz —/kFEH YV U A 13.61g &V, KEMZ TIEMIZ
500mL & L72#% 100mL (27K & & 0. 2mol/L KEe{bF b U w7 L5k 2 i 2. T pHb. 9~6. 1 [ZFi%



L7-t&, /K& T1000ml &35,
JOEYTTUBAKIY  P.0,24M00,xH,0 HEAD, FEdL IR B EOBH R TH 5,
(1) ASHOKERK (1—10) 10mL 12, T E=7RIK 0.5nL #MNZ 5 & X, HEaDOLEE
BT, ToE=THK 2l 225 & &, ILKRITE T 5, HITHEE (1-2) ol 2z
L&, mEOLEELEL D,
(2) REOKEK (1—10) 5nl 2, T E=T R InL KO~ 7 3L 7RG Inl #0125
LE OB ELET D,
JOEYITUBERK VTV 7T UK 1.0g 2=y ) —/L(95) 12N L, 10mL &9
%, MRS %,



Ha EEEAR

U] |
EERASOMBUCTER LRI, FARR (2010) OV, AT R D S0
RO R B TR L, 5

1 FLTEXRITILa—R (%F) ZE5E
A, KEOERAIT, 7R IB8ETNTAXF LI/ N a—ADETEL, Kihlx, E&T D
L& REHBIZBWT, 7 vFH 18 ODERINIHEEED 90~110% % & e,
Rk
Ak, 7v#F 8%, 1, 3, 4, 6—T FT7—0-TkFNL—2—0—hU 7/FnxH ALK
ZN=B—D—~2 /T —AD ) T Aa AL AR = VSR LB S KR UK
"L, ERAOBIEC IV -T2,
{2/
Kbk, BE~BEHABHOK TH 5,
FERER
(1) AREIZDOWT, T~ HRIEED Ge Y-8 AR K HHEEIC LV RBREITS & &
0.511MeV (ZE—7 Z§88 5 WV F= | wEIEOHEIC LV Y 2R Z H 1 C 2 [R5
ATV, HERFFIFIRE & 2 [ OB REDRIEM D & R 2 MET 5 & =, L OfEIX 1056~
115 43T 5 12,
(2)  MIEERER (D2 X0 ieiR5 2 @Y,
pH
5.0~7.5
HHEEEAER
(1) WBSHeFNEY 7' =Y KRR (19 1) ZRBAEEE LT, EEra~ M7
TT74—IZE 0K 10em BRI L CRERAZITH L&, IATAF 7 a—R (F) OAKRy K
LIS D S REILHE O HRED 5% LA T CTdh 5 Y,
2B, MFREDEAR Yy FOMEN, AT AFT I a—RER (1—100) % FEEICE
B L. 10vol %fiifie « A & / —/VikiR & WEFE Lizth, ML= L EDREG ARy hONLE & —
B2 LaRd 209, £, MERIEE v~ N7 7 =l VBNV ERNT
S D,
(2) B AACOWT, T~ EED Ge YA X 2 HEEO S RED & &
XV BHREERIET S L&, BEREERDIRN,
B) TNI=ULAFy RMEOHEBEKEZENETNT VI =0 LA F RBRIZH T 5
EERBOBBRO T 501, HEERORT 0L 0L 2y Qppn LLTF) 9,
PR R T VX = A 13, 9g ZIEREIZE D | 0. bmol /L AHERTANRIZER 7> L, IEREIZ 1000mL
LT 5D, ZOWR 0. 2nl A IEFEICEY . KZEMA TIEMEIZ 100ml & 3%, 2O InL (X7
=75 (Al) 0.002mg Z&te,
4) Z2VF 74y A222 KREHBEKE L, 7V 7 N7 4 v 7 R 222 BRI



(1—50000, 20ppm) ZAFHERSHK L 5, ZNHDOHRICHE, W@/ a~ 7T 7 4 —ITkY
ARERZAT O . BEHAR L OO ZEn suL T ox g rn~ o7 0 —HT U h
T MCTHE LIEERRICAR Yy b5, RIC, AZ =/ 7% /0 5mol/L FEfR
BT AEIRIR (7:2:1) ZEBESE LT, % 5em BRI L72%%, AT 5, = 0MEK
ZAURABKPICHKET D L&, WA BT AEERIR E S LWV RAED AR > MME, 1Z
WERIR D DT AR > SRR Z2vy (20ppm BLF) 57,
() TEF=PFUAL REROERFEERED 0.5, L 120X, WOEETH A B~ 7
57 4=l VRBREITV, FREROKOTE F= R U LD E— 7 Fiff A R NAs ZH1E
L. Ko7t b= LOREREERD D & &, 110ppn LT TH 2,

7t h= KMV VOB E (pm) = A; /A X1000

BRI OFE & 5 LK 50ml  ANTERZRICTE F= K UL 1. 00g & IEfEIC
#®U ., KEMA TIEMIZ 100mL &35, ZO#E 10mL Z IEfEICEY | KA1 TIEMEZ 100mL
&L, EEMEERIRE T2,
ARG
RS © KBERA A A
HT 5 NEE0.53mm, BX30m D7 2— ARV Y BEONEIZH A~ 777 4—H
RYTAFLvaxH o ES 3un THET D,
BT LRE 40CE 3.3 R 7=%. 0%, 5 20095 90°CE THIE L, 90C%
5 o fElfRFrd 2,

TEANOREE © 250°CHHED—E T
KSR+ 220°C AT O — E T

XY UV —HA YA
e 7' N= MU LVORFREMAK 2.8 L 7D KO T 5,
A7V M1
AT MEAE
VAT LOMERE  EEAEERK 2l 2 IEfEICEYD . KE A TIEMEIC 100mL & L, A
T LA TERBAER E T 5, VAT LA ERBHEIKR 0.5 uLIco&, ERROSMET
BT HLEx, 7EF=NIADOT AN —RZEF0.8LLE LT THD,
AT AOHBME ERAERERK 0.5 0L ICoX FR oM THRERA 3 Bk kgL X
T M= AOE— 7 EEOHEEERAED 5. 0%, PREFRFE O A RHE (R &2
2.0%LUNTH D Z & & HERT 5,
EEiX
KO Y BEIZDOWT, H v #HEE DS REOE &I LV BUaea HET 5

Tl

é7w$¢#v7w:~x(W)

: UbZ#4]) 2-deoxy—2—fluoro—'®F-D—-glucopyranose, fludeoxyglucose (*F) (INN),
Fludeoxyglucose (*®F) (JAN)




(CAS %457 5) CAS-105851-17-0
b= CeH,,"®FO,
(X&) 181.15

(=
CH:0H
H
OH
HO OH H
H 1BF
(Zhrezh )
SN D2

- DR B O
- HEEPEETAY T A A DN 7 L = — Z A fE D 21

(LT RE] TEST A
(it I S 2 405005

s R R

- HE B AR

- TESAI DO AN R I A

« BRI YESAI 0 R EDORE

(D BAT 2 Ge R B OME TR ERAZ 2R L, MAEARL THET 5, |
0. 511MeV X THIARIC & 0 /5T 2 WO BT 5, 72, 1. 022MeV IZiZH 4
=70 Eh s, é

(FE2) 7% 18 OWERRBRTIE, o ~HEIEEIC & MR A, BRI & 5 R o
BB FETRESN TS, B EHIET 5 720 O K EORBIRESET £ 5 &
PRI OREREL 7257200, MWOIARMRERARET 5, 7 v F 18 OFIE
109.8 > TH 5,

(FE3)  MEEESABR ()12 & 0 BIERITV, BERRED EAR Y b E T AVFAF 2 70 o — R
(1-100) DOREAK Y MR FT52EI10k0, BRTHLOTHS,

(FE4)  AfEAKy bL, RREITH, BIERABNT2LENHLHAE, AHy ML
DALV 175, HOHEEDEA R Y A RE I 0. 4~0.5 (T30 B, EAMHHLFHE
W)L S GRS B — 2 SR B D, :

(FE5) Ay hFL— MEZHNTIET S, 7AFAF L/ La—2naEy FIEBE L
D,

(E6) HUETRMEROT VI =T AL AV DREMHEZRTT D, T =0T LA A REIC
Y0, Ha~FREcE T 5,

FETD  FMEELTHEHRATZ22V 7 b7 0 w7 222 OIREEEHET D,




2 J0LEFERYIL (O0r) ESHE

AT AREDERAT, 72 b5l 27 v L M) U LAORTED, RiblL, EETDH L&,
MRE ARFICIBWNT, 7 1 b 51 OFR SV HEHED 90~110% 2 & de, ARdnD G REIZ, 7 =
AT Y 7 A 1mg 2K L 370MBq UL ETH B,
Rk

Altx, 7ana@r kU va Cler) ZRLZ%, ERAIORIEC XY 45,
27N

A, EA~REEBHOK TH S,

(1) AREIZDOWT, T HRIEED Ge Y-8 AR HERIC L HHEEIC LV RBREITS & &

0.320MeV |Z B — 27 23R 5,

(2) MEERBRIC LV #HERT D,
pH

5.5~8.0
HHEEEAER

BEHE Y 7 v Lz b U U AR (1-10) 1 zEAkE LT, K/ =2 2 —L (95)
ST oE=TK (28) IRIK (5:2:1) ZEBRAEBEL LT, AR/~ T T 4 —IZED K
10cm B L CREBRAZITO &, Z7uia@F U UL (OCr) OARy FUSAOKEEEIZ A Lo
IFTBRED 10% LU FTH 5,

BB, ZabEEF Y L (Cr) ARy ME, FOCAFHTHEERT 2 D,
EEE

(1) AEOWEYENZOWT, H o vflEEDO S ROE&IZ LY B EHIET 5,

(2) AWmO—TEBEZREHEICREY, 1, 5—Y7 2=V HLKR /)t RT3 RO 8vol YohiiBEIEHE (2
—5) 1.0mL, AAiHE 0. 4mL K OVKZ M2 CTIEMEIZ 10mL & L, K <RV IRE. K 20 4
L7 BRI & 3%, BINC T v A0 V) 7 MAEAERR 1. 0~6. OmL Z IEFEIC &Y | [RIARICER
BRI LT D, 2D DHRIZHOVWT, A AT RO ERIEEIC L0 3B 21TV, & 550nm
BT HWEZRES 2 WED, 220, *HRIRITIAKRE WD, SN & ORI IR DO
WEZMKT 22 EICE D ROTEARGLTO7 a st N v AOEE (1) TRDZHEREN
b, WidREEE R T 5,

- [#R3]
WIS SH R FNNCTS
: b4 ) Sodium Chromate, Sodium Chromate (°'Cr) (INN)
(CAS k¥ =5) 7775-11-3
k53] Na,’'CrO,
(X&) 160. 98
(Zhrezh )
- PEBR M & - FEER R ML ER B O I E




- RILERSE i DO E
(EFETERE) VRS
(it I S 2 S 405050
s R AT ERER
- HE B AR
- A DAV R R A
« BRI YESHI O TR EDORUE

(ED ARy NOGHRIIMEATHY . ARy bOEFHEIL RE 8 0. 6~0. 9 (HTIZH 5,

(2 vk (V) X 1L,5-V7o=AhNR/ e RTVRERIGLT, REDZ 1 -1, 5-
VT 2 2 NANNY AR E AT D 2 OSEROWIAEE 550nm OER THIET D,
% JIS K 0400-65-20:1998 /KE-7 1 A WD<DE%—L5427I:wWAuw)F%%ﬁﬂ
FEik '




3 VTUBEAHY L (Y6a) ESTK

AR, KEOERFIT, TV DTLTEIZ BT 7LD TEL,

b, EET D L&, MEARIBWNT, TV 7 AT ODERINTHIFED 90~110% %5
ie,
®qik

Adnl, ATV 7 A (Ga) &7 =T N U AERERIESE T = UBH Y U A (YGa)
AR ST, ERAIORYEC LY ]HT 5,
{2/

A, EA~RREABEHOK TH D,
FERER

(1) AREIZDWT, H o~ BREED Ge Y8R X 2 MEEIC LV RBRATTS L &
0.093, 0.185, 0.300 K TX0.394MeV I —2 238 5,

(2)  MEERBR (1) 2LV GRS 5,

pH
6.0~8.0
Pl LR

(1) HAHEERERY 0. 1mol /L 7 =i =F U v A&k /=% / —)b (95) IR (5:3)
FREEEE LT, AR e~ T 7 4 —I2L 0 10em BB L CRERZ1TH L&, 7/
YEEH Y UL (Ga) DAR Y N LSO BHEEIL A EORBESHEED 2% L FTH D (R=0.7
~0.9),

(2)  dEgn D RS 50w LIZ/K 0. 75mL O8N 0. Imol/L 7 > =T ik 50 u L &Nz IRA
Do WIZTZFNIFAINANI T R U LARESOu L KRN TF Vv -4 Fae =
— 7 VI 1 mL Z AV 2 CZOFEWM L <RV IRE, BICHHFBAME T MU v AR
#W1nL ZMATHLIRVIEE D, BORFHET L&, AV TR AT =T VEDORT
HEaid, ROHBIR L V< 720 2 (5ppm BT,

PeRi - BN VEYAWR 50 u L 23 UBRE ITER U | A0 & FIRRICERET 5.

(3) & UED RS 0.5mL ZEE D . 6mol/L HEEAEAIK 0. 5mL J TN 0. 03 % Rk EERIE 0. 1mL
EMZTHMUIEVIRE%, 5% T4 T7 b ) v ARiK0.5nL 2012 T LRV IR
FHEE, KOBITROER L 0 < 2w 59 (20ppm LAT)

FOlEHE « 20 pg/mL SEFEEYERK 0. 5nl A4V . Adh & FRRICHET 5,
(4)  HE&E Y R 2. omL 280 | AEEEE 0. 2mL K O LT B U U AR 1A N & T
BAIL, 5 rMiE T 5 & & RO EIE, ROEIRE V< 2wy B9 (0. 5ppm LA ),
FOlEHE < 0.5 1 g/mL $0EEHENG 2. OmL 28R 0 . AN & RIREICERET 5,
E&i%
A OMH Y B ONWT, A~ EEDO RS RED E &EIC LV ez ET 5,

- [gRi)
JIUEEH Y YA (T6a)




(k24 ) 1,2, 3Propanetricarboxylic asid, 2-hydroxy-, gallium—%Ga salt(1:1) (9CI) (CA
INDEX NAME), gallium(®Ga) citrate (INN) E

(CAS B§& 7] CAS-41183-64-6

Uk CeH50,°Ga

(\&]) 256. 10

Gi3cE
(@] @)
67Ga3+
(@) OH (@]
O o CKEERR F 55 H)
(ZhEEZRh )
o MRS O

-« RIEVEIRE D
(EFETERE) VRS
(it I S 2 0505
s R R UERER
- HE B AR
- TESAI O AR R A
« BRI YRS 0 R EDORUE

GED  HA278bryos—Fy b ThBERETEOME TR LRAT S THEEN DS
B, EEBIC OV THIEERB CHEI RT3, |

(F2)  EHOBAMCEY, BILAEZRT 5, RETORSRERE V= FAOF A IR |
REACY AF L7 L, —HTUF v L IR EOKETHRT S (VF ik, £
7o BRI T VRS b Y ATRELT, Mg L UF Y v Ok = —F R
T 5. 7o, RBICIE. TS LB R BAE VD Z L, :

(TE3)  SEDRAICL Y, Bhf~HKiasz 2T 5,

(FE4) BEBORACLY, BEaE 2T 5,




4 5)Fry O%r) SzRL—4

AKibld, VR L —ZHT, L ED T LB KL E YT LD T, WY H T LITHIEL
TR DB A A L R BRIRIC W2 S, 27 U7 ko (Kr) R Y U 7 R v (B1Kr)
W AT A 2 FEH S 5 T2 OIS e 5 M OB 7o 13X < AT D T2 D D+ 43 I~ G
EHDEZLOTH S,

KED 1T D E5w/v% 7 RUBEESNIKREOFEMETERE B L L2 LIk 27 VT b
("Kr) FEHK A, o, IR L7e@BEIEREB UL LICL0 7 VT R (%K) W AH
HAEGHTHZLENTED,

KPIZEHEENDNVET T LLL L7 U T by 8Im BB FEIZH D & & RO LI &
DARMMNOETEE NS 2 VT My (Kr) ESHRA TG V7 Ry (OKr) WA R X, EE
HLE, MEABICEBNT, LEY YA SL DFR SN BIHEED 80~120% & & T F,

g%

AReblE, WHE T DIEYEOGA A o R A RIE L. B, WE LK bre Yy
L (Rb) ZEMATHAE S, BHAKTEIS ko 7ck, ZOMOIEE L GHE, Y=L —X
FloByEic Ly 45,

AEOBEHFEC LD R DEHSE 27 V7 by (") ESHRIT, RIZHET 20K,
feFBaER, p H R O BRICE AT 2,

(1) MEREABHOK TH 5,

(2) MR o~ BBPEED Ge FEEBEHIBIC I DM EEIC IV RABREZITH & X

0. 190MeV |Z B — 27 238 5,

(3) pH 3.0~6.5

(4) MOEERRER (FLALFR)

ERECTERLZZ VT b ("Kr) R A 5 2 FKE L7z b OIL 20T, T~ #pil
TEMED Ge AT L A WELEDO RSO ERIZL Y R ENEST 5 & &, REH
2T, 7 U7 b 8lm LA DS BEITH A BED 0. 1%L FTHh 5.

(5) EEE VT by OKr) FEHIEICOWT, o~ BEEEOBEER IS L D HEEOK

SREOTEREIZE Y, BHREZRIET 2, WHEAREIL, —EICE LB Y OREMIH
R AR CHET S,

i’ﬁiﬂi{':l{j;i = Q“V T

A7 U7 Ny 8im ORREEES (0.0533/F)
vi[ZUZF by ("Kr) VxRl —F ] OED T LS WETNNSZ Y T R 8ln
O ST RERIE AL £ COMBZEM ARG (L) Y
a7 U7 b 8ImEHAIOENEE (mL/FP)
BHAHRHER
RO FECL Y, REDPOLEHEND 27 V7 by ("Kr) WA S AL, RICET 5%
W HERREER & O EE SRR IZ @ &3 2,



(1) MEREAOKARTHS.

(2)  HeERRBRIR MR OB A R T 5,
(3)  HMHEERBRIA HERBR O ML ER A2 HEH 5 5,
(4) EERERBERBROEEEEZERT 5,

650!
(IBH4] SRb-3"Ky ¥ =k L—X
(ZhREZh )

< JRI T At . e

- JRIPTAtH S RE AR A

« JRI T i e A
(T E) ¥ =% L — & Al
(i F S 2 AR
ALY

(FE1) Y= L—ahbEHSNROMELEE L, KOICRESR TN,

(TE2)  AEOH T A 5w/v%T R BEREA R U5 2 Lok > T2 U7 b (k)
S A MET 5,

(FE3) WM W22 S IR A HIET 5, BIEEIRIEIC RN L, — &Y 5,
22 L1 MR A 55 |

(FE4)  FHTIC, LD A 8L 2 U7 b 8ln O HUHERE A £ COZERIA |
Bl LCZ DR ERET 57 8 LT, BlZERARE KD 5. |




5 BIER FOVFIL (BSr) E5EK

Aebld, KEOEHFT, A v FULL ZHEHA e F VLD TEL, Adbld, &

e

TAHLEX, MERIZBWT, 2 harF 7 A 89 OFRSNI-HETHRED 90~110% % &te, AMHD
FEH BRI, MIEHIZBW T, AR F U A Ing (2% L 2.96~6. 17MBq TH 5,

27 3

AKibld, A bwrrF UL ICHEFARI L TART DA herF L8 (kA b T

A
27N

(PSr) &L, L%, ERAIORIECI Y RT 2,

Ribid, BOBERAOHETH D,
feaREER

(1)

(2)

ARENZDWT, T HRIEED Ge YRR HERIC K HHIEEIC L RBREITS & &
0.9090MeV (A~ R U 7L 8IMDH <) ICE—27 2D D,

ASL 0. ImL ZTEFEICEY . 0.5w/v% 7 e AfE U 7 LK 0. ImL K OVK 0. 25mL 200 % .
0. 05mol/L AHERSRIK CI A Rkt T 2 V2 295 FCHE L, ROKUTHEWARSF O
FEBRERDDEE HRBICHTIEREQICEIVRDIZA M U F U LAOEREKIT 1. 12
~1.36 TH 5,

A DMiFEZE (ng/ml) = {(W—B) XA/ S}

W iR OHE & (g)

B : ZERBR Y 24T 5 & OB O E R (g)

A HBEOFRFR (35.45) X ASEEERIE DELPEEE (mol/L)

S :FfAE (mL) XAHERERIK O (1. 007g/mL)

pH
4.0~7.5
MR EAER
(1) Hr~Ht R REIZOWT, T fRIEED Ge FEARBHARIC K D HIEED

(2)

HABEDE BRI L 0 HHEEZHIET D L &, 2 b F U A 89 LIS EY D ikhtbElx, #kk
HHEED 0. 4%LL FTH D,

N— SRR RS 0. InL A2 ZRRHZE L, RAWKSERE 20l A0 2 TR OZRIEHZE L
7ot%. 0. 1mol/L BAL/KEEE 2ml (ZIE L, SRENAR & T 5, BiA A v 23 fiths Chi1-9 o
X 100~250 p m) FJ 2mL % EFE 5~6mm O F T LIZFEHE L, 0. Imol /L BAb/KFERE TR 5,
REHAIR & 71 7 JMZAAL, 0. Imol/L RALKFER T L, HEAME T R U 7 A0 1mol/L
HERERIR TS HE (3—200) 0. 05mL Z & 7o e K 10nl 285, > F b— & alifkd &
(27K 1mL, EEKAEREET B U 7 A0 1mol/L HFERIKEAEH (3—200) 0. 1mL & OV H#E 0. 1mL
Nz R— 2 BREEOWIR Y v F L— 3 VEHEERIC L D ERIEIC LV, 0~16TkeV (F
¥ A1) KON 167~2000keV (F v 1/L2) THESREZME L. IROFUZTEVA LS DR 5
35N NY v 32V DN REIREE AR D D, BitsE 35 ROV 1 32 DBREIL. RIS RED
0.2%L T Th D,

A O 35 D RERE (kBa/mL)



= {4 (B/E) XB XBELIEHEROEE (L) X {(1/60) X107°}] / GUEHE L7eAR
fnD R (L) XBSBEDOFEICH W RO & (mL) X Ey X R)
RO Y > 32 OHESHERE (kBq/mL)
= [BXEE LTZHEHRO2E (L) X {(1/60) X107°] /7 BB L7oARMBO&E (mL) X
WU BE D FHEUT W TR R D & (L) X £, X R)
A: FrrN LICBT288E Wy e MNoay)
B: F ¥ XN 2B 53HE Wy Noy)
B F xR 1IZBT DY > 32 OFEENE
B F xRN 2128F5 Y 32 OFHENE
B F v RV 1ITET DHisE 35 DRGNS
R SyBEDER DRI
EEE
(1) A&H30uL 2D, 2mol/L HEEERARK 10nL 2Nz T, RENAKE T 5, v FL—H
R 10mL 127K 1k, kA b a v F o AR (3—100) 0. ImL & OFEHATK 30 u L 20 %,
NR—=ZHEEOREK Y v FL—y a VR L A ERIEE LY A hr v F UL 89
DORPEIZIHE LTV D =3/ F—f (0~2000keV) THIFREAZMIE L. ROFUTEWA L
DFRERRE % k> 5 9
KD BRERE (MBa/mL) = [CXDX {(1/60) X107°}] /F
C: i8R (B M5)
D : FREEK
F o 5HEuh=
(2)  AMH 0.05mL (2, B YU UL - HEERVRIR 2. 5ml AN Z, ARERAIRE T 5, Blic, AbruT
¥ DAEVERS IR A IEfEIZ D . 10vol %MifE A N2 T 40mL & L, WIZ 1w/vo%iEib U o
LRI 10nL 2Nz 7=, KZMZ CTIEMEIZ 100mL & L, 1ol HFIZA herF 7L 100~
400 u g ZETAEHETRIR E T 5, BBHRIR. 7 U U L - HEFEEERIR K ONEHETRIRIC D& . RO
SMCTHETWIENEIEC L VR AT, B Y U L - EHFRRTRIR R OERETRIR OWEFE ) D
Bl ERE AW CRENAIRKDO A ha v F U LG EEZRD, ROXIHEWARFOR ha v
FULGERERD D,
AREEDOA v rF U LEgGR (mg/ml) = {2.55/(1000X0.05)} XFEHREDO A b v 5
v aEGE (pe/ml) D
EF AT A
ARYETT A TRF L
TR A R e
T A b rFy LRERRT
WE : 407. 8nm

- st
R hrrF T A (¥Sr)




b4 ) Strontium chloride, Strontium(®Sr) Chloride (JAN)
(CAS %87 5] CAS-38270-90-5
Uk *srcCl,
(X&) 159.91
EIGERES
BREEEIZBITDE T 777 4 THMHEGE BT 5 BB ORI
(LT RE] RS
(i & 4 2 S 411ER )
s T2 R R RBR
 TESTF O ARG R A
« BRI YRS O TR EDORUE

(1) HErLBEAICELT S, THHET 5 Lk, Bar R Lk, HERs2VIRES |
£, |
(FE2)  ZERBACIL. AL SEROKEEAT S,
(FE3)  BUERRO R
(FE4) BB R
(FE5) Wk Y > FL— 2 VEHEEBORIRE 2 S E L CHET 52 L, 5
(1£6) ARMOGEMETHD [ERTHLE, REFICBOT, A POy FULA8 OFFX
NI HHEED 90~110% 5515, | 120 T, RSN HHEICHT 288 (%) Of
BT O L5 Th 5, §
ERCE (1) TE L2 ORI (MBa/ml) Wk BB 5 IICHEEMTE L7k, 1
WY DR (L) ARUAZLICEY, RERICBITS R b LT T AOHEHE
(Bq) (D) AHHEND, ZORIHEEREHICHIT 5RFSH-HHEE MBa) (@)
TEIDZEICEY, A brrF YA 89 DER SN BIHAEICKT 2EE (%) BEHE
ns. 5
FR SN HUHBEICHT 5518 (%) =D+@X100 |
(GET)  T2.55) WRKEHAIOZE (L), 10.05) ZAROBE (L) ##T, REHEEOX
hoeoFwaglk (pe/ml) CHREHRROBETHS 2.55 (L) 2T U7, HEHE |
WROA N Y F Y AORR (ug) ThD, ZOEEABOERETHS0.05 (L) TH
ST, AROA kv F vy aEE (pg/hl) Tho,




6 1|IESy FUDL V) BK

Kilx, A7V VE~YT FUXEY AR CIERT 2720 OKEKRT, A~ M) ¥
L 90 (LA v N D ADOETED, AMIEETDHELEE, REHRFZENT, 1 MDA
90 DFR SN HHTHED 90~110% % & Lo,
gk

Ahblx, WA o Fon (USr) MOEELTHLNIEA Y MU DA () ZHhH, R
LCHiAbA » b U DA () JFiRE L2, MERAFOREIC Ll 5,

PEIX
AKinld, BEABHOETH D,
feaREER

(1) AREEAKTHRL, £ 5MBa/ml & L72#KA>H bkBq ICHHYS T 5 & AR Y . BAMED T
FL—4% 16mL 2z CTELSIRVIBED, ZOWHICHE, FiOEMETHEIK v FL— 9
VEHEEE R W TR F AT PAZREL, H O CDR—F AT FVRIEN A
v U DA 90 R A VTR O NS BANY MLERIT D &, WHEDAT hL
DIRITFRETH D, 72720, WEKRE, e U ESRTE2EET 2561%. X—X
FRART FIRIERA » R U 7 2 90 FEHERR D 5kBq 04 &4 FIWCRIBRICERIEL . SRR~
7 M EHFTEL,

WE S
FHHIRERT @ 14y
X F U TRIE 0 T T ORENEGTE D LY ICBRAT MVRIER & A —5
HCHE L, 7= Fr ZTRHIEITITDR,
(2)  MEERBR (1) 12X YGRS 5,
SRR

(1) BEHEEREY Yrun X2 /T T Fu 77 R (4:1) Z RS & LT
J@ra~ 777 4 =L 0K 8em B L CRBREITH L&, by U DA (V) @
ARy M EVLIAOBUREIL, i EORBEEED 3% LT Th D,

¥, HERE, B~ N7 7 =i —2 2 AV CRET S,

(2) o ~HBERE KEIZOWT, T v#RIEED Ge A HEHT K 5 HIEE O KU
HEOEEICLY BHEZRET S L&, REHRICBWNT, 4 v N v A 90 LSO G HE
X, HHEBED 0.001%LL FTH 5,

(3) AbvrF T LA9MEY AREL50uLICHILA ha T U AR O. L, LT ¥ VEIR
0.2mL K OVKEELT h U D LFHK 0. InL 20 Z, LS W7%, AT 5, Ak 1250l %
A2 THES L— MEIE S 7 2l L, I Imol /L FEEE T > = 7 AFAK 36mL & 18T,
Z DIEBEROWD O 15mL ZFRE, RO 21nl 245 2 LIk, REHFITRET S A B
0 F L 90 BIREET S, ZOWE SEOL U FL—3 5 8 T 3ul T ER L,
BAKMEDOY T L—& 16nL T2 ZNLCMZ TELIEYIRY, BEHAKRE 35, Bl
A hvrF UL 90 FEER O E A IEMEICEY | 0. 04mol /L K ZMA, A hu o F v
290 DOFSTREIREEDY 3TMBa/L (RS DHURREIREE D 0. 002%IZHHY) & 72225 KX 5 ITARL
T2, ZOWR0uL 280, LLNAREHATK & FAROBEZ L TA e F UL 90 &



WBEL . ARSI L 7o A AR YEIRIR & 3 D, AUBHAR I O YERIRIC D & | RO
TAR—ZBPNEEOWER Y v F —r 3 VEHICEEIC K 2MEEICE Y Ko v ¥ —H
Bk QS R F — IR OFHECREEZRET D, WORXUT K0 FEHAR K R ERIR D A K
2T A 90 DFHEREERD, TNENOEEMEE T 5 & & BUBHAIR O F IR IR
R ORI T TH D (KA OBEREIRE D 0. 002%LL ) o ¥, ik FL—
3 VRHEEEIC LD MIEE. RUBHARRCSUIFEERIR T O A s a F T L 90 H b FFREETE &
LTHERT DA U UL 0 ORELERCELLD, HONITI,

Ar=Cr 1= Cyr X K
As=CrLs— Cys X K

Aq UEHRIRO A b a v F o A 90 OFHEE
Ag : EHEVRIRO A k1w F 7 L 90 D FHER
Co o R — kI 51T 2 3UBHAIK O IEREH
Chr @ M=V X—fIRIC 51T 2 3 UBHAIK O IER G
Cl s Rz — IR 36 1 2 AEERIK O IEREH R
Chs @ BTV — IR 361 2 AR ERIK O IEREH
K flERRE
HE S
FHHIRERT @ 2 5y
T FUTHE = F U T ORENEG T E D XD ICEEHAIR & AR ERRIR A TR —
FUETHEL, 7= F U ZREITDR,
R L —FHIR K OV = R L F—FHIRIC DV T
AbarFTLI KA » BU T L9 DR—=HFFART MLEBERRT L, K=
VX —fEE (R harF UL 90 OFHIEEIRICHEY) LEmm X —R (v FU T A
90 DOFHEEIKICHY) LICnBEIT D, ZOBRRII. A ha T UL 90 OFENRNT
ELHTETREL, 22, A v U UL DFHEENENTELRT/NELRDEIITHRET
5o
HiEAR SR Dk J7
NR—= LAY "OVIERA » R U 7 290 FEHER 2 € R oL 8 — ik OV —
FOVX—FIRIZ BT D ENENOREERC LN Cy & 5 BIT OS5 L, C ./ CyEHHL,
Z DFHE AR E T 5,
EEE
AEL O BN DONWT, N—ZHHEEO BRI X 5 EEIEIC L 0 EEEET 5.

i)
BitAy b oA ()
. (b#4) Yttrium chloride




(CAS &&= 72 L

2R “vcl,

(X&) 196. 36

ChREAN ) :
AU RITL () ATV VEYT FURES L UL E, 0020 BMEORE IR
PEOARBEMEE B MRIMEIER D% o U L SR, ~ > R AR Y o SIEOIAHE :

(HEAETRE) TS

Gl & 4 % B3R5

2 R MR

- AR

VRS O RIS

- IR TS O SR B O ML

(ED  RfE : BRI 688 L, :
(FE2) ARBYFTAQIEA Y b TAQOBRKETHY , B~ERICERT S, FB
b 28. 79 FE L RAEMFREEL RE W, MERBRE L TRESNLTND, :




T ITXHAZSLTIORFIL (PTc) FHE

AEiE, AKMEOESRFA D C, F U RF UL 9n F X P A XY AT I RXF T LD TET,
Afnlx, EETDHEE, REARFICEBWNT, 77 32T 7 A 99m OFR S T2 HSEED 90~110%
EETe,

BiE

Aeblx, D7 7 R2F U LEEFT MY UL (F"Tc) EFHE] & BNCESFOREIZ L - U723
FROHEAAX (1) IR X () ZKMP R P 220 AEERE, ERAORE

&5,

PEIX

ARibid, BOBERAOHETH D,
feaREER

(1) TETF7xF AT NI DA (") HEHE] OMERRER () ZH¥EHRT 5,

(2) MEERBRIC LV #HERT D,
pH

9.0~9. 8
MERER (MsHEFEHEY) @2

2—=T7%8 ) RUOAHEERE TN ENERHAEEE LT, E/7e~ 7774 —I280K 15
BB L CRBRZ1T Y (ZNENREBR 1 LORBRR 2 £ 95), F£/2, 50v0l% 7 h=KVU L
ZREREIEE LT AR/ n~ h 77 40— XV K 16 en@PH L TR 21T 9 RABRR 3 &3 %),
RERR 11217 2 EORBEREIZ R 2 A OB RE O ek & | BABR 2 12817 2 )E
- DOFRHERBI KT 2 T BESES T O BURBE D RO TN 20% L FTH D | 3BRR 212 fé%
J& EORBURRRI X DB O HUNRE DR & | BBRR 31 fé%ﬁﬁ@@m%
D RAHE OB RED R OFNEL 10% L FToh v | 3RBR 31281 2l o U be
%L@%m%%@S%qu%é(ﬁﬁ%lﬂka&%ﬁ\ﬁﬁﬁ2ﬂ¢aww2\ﬁﬁﬁ8;
R=0.8~1.0),

¥, WERTERE Y e~ N7 74 —HY U S ERGCTIRET S,
EEE

N7 7 2 F U LT ) UL (Tc) EHIKR] OEREZENT 2,

g
EXFRAFVRFIRF UL (PTC)
IR P AL VDL LT
: (xf{b54]) 2-Butanone, 3, 3’ -[(2, 2-dimethyl-1, 3-propanediyl) diimino] bis—, dioxime, :
(2E, 2° E, 3R, 3> R)-rel—(9CI) (CA INDEX NAME), exametazime (INN), Exametazime (JAN)
(+CAS %%§ 5] 105613-48-7
CHEAL) ~FHFAFATBE LU T I VARV A, TR T DA
AR OFEER & LT : Technetium (*"Tc) exametazime injection, “"Tc-HMPAO
b2 CH,eN, 0, e




(U&) 384.36

(1)
H3sC CHa

HiC

I gng ] J’\ CH3 and enantiomer

-. ,‘

H
(ZhHER)H)
JRFTRIE S T 77 7 4
(LG RE) TR A 0 P Ry 3 S A 4]
(it FH & 4 % 51058 )
=SV N VS
- MERR AR
- IR A O R R A
« TESA O AP EORL - 30R
(D AR, FARAMELE
OFNACTHER U CHEMT D,
1) A |

Pkt 30 73
CRIESTT 7 X F UL 995

(BRI SR 05 70~ 5 51D

T D EERE G & L TR S TR Y,
LI T %,
DR T2, IR 24 R LIIZ

HBRAS AL

—f

PRI AAT 7 2 L Db BT 7 FF U LT N Y A (o) THIEY =% L—2 %

AL,

% 2 REFRTLL B L TR W s R A2,

2) AFEHHCULBT 7 % F 9 BT b U A (o) TEHIEY = 5 L — X OUHIERE

W THRT D52 LR, V=R L —F O HIRD KU RE

W 5,
RYWNU A Gy 20 sl
ESRY = x L —Z ORI ZE N %2 5,

W 4 370MBq~1. 11GBq/5nl. :
e & LC 370MBq~1. 11GBq DT 7 % F 7 AEEF R U 7 4 (Tc)

%%T%éﬁ%k?%ﬁ%é

(E2)  ARMIZHEENDBIHMEFRIEMIIER D . RBRIZEY
WEIRDT20, 3 OORBRAR L MAEDLETRHMi L T\ D, il SN cilBRRERITE &
Db O ERT,
AERR 1 B R 2 AR 3
FiE s~ N T 7 | EEIu~ o7 | Ao r~vY NI T T
S q{— € —
R g~ N7 7 | EEgra~ N7 7| —
4 =MV BT 4 =MV 7n
i BR VA I 2-T R A BRI 50vol % 7 & h = k
U
JEE B PR 15cm 15cm 15cm




TR ALY A
T RTF T A
(*"Tc) @ R, fE

0.8~1.0

0.0~0.2

0.8~1.0

HRBRRICB T

Wi ORI RELS

Wi b ORI RELS

AL DRI REIC

B b R B | b3 ARG O B | k9 B I Se ST | kT D RURA T O ik
Yo bR HreD = (A) DHED R (B) | HHHEDLLEE ()
HIRS A+B : 20%LLTF, B+C: 10%LLTF, C:5%LLF




8 [N N —IFLUS—L—YRFAR—F )] AFXYTFIORFOL (PTc), PIFILT
ATIVESR

AR, KEOERFIT, 77X F L9 % [N, N —=F LV —L—v AT A 3— b (3-)]
FXRYTIRF UL VEFILTATNADORTEL, Kbk, EE&ET D L&, BEARIZEBNT,
T AT T L 99 DFER S IV HSHED 90~110% & ETe,
ik

AKiblx, &7 7 2 F U LT FY UL (PTc) EHHE] &, BNCIERAIOREIZ I /L7
FHOEAX (1) XFHEEAX (1) KRN, N — (1, 2—==F L) BERA—L—¥
AT A YTV ATV HGRRE L AR, ERAIORYEIC X VTS,

E2VN

AL, EBEBHOK TH 5,
FERAER

(1) DT 7 2 F U LEET FY UL (PTe) EFHK] OB (1) Z2%EHT 2,

(2)  HHEERABRIC L 0 FERT D,
pH

6.5~7.5
MERER (RAHEZERIEY)

Tk /0. 5mol /L HEER T = ARRIKIRIE (3:2) B E LT, WEgru~ k7T
74 —IZ X0 10em BRI L TRBRAIT) L& [N, N —=F LYV —1—T AT A% — | (3-)]
FTXRITFIRFTL ("), VEFLTATIAD ARy b U O REILHEE ORI EED
10%LL T THD (R=0.30~0.55),

B.EBRIEE o~ NS T T 4 — A7 2T U ALV TV E VTR S,
EEE

Na7 7 2 F U LBFT B UL (PTe) ERIK] OEREZENT D,

(A7l :
[MN’—z?vyvﬂf&x?4*~b(&Hﬁ%ﬁ?&*??A@%@,Vz?w:z%wé
({24 ) Technetium Tc99m Bicisate (INN, USAN) :
(CAS B E%& 5] 121281-41-2

Uk CpoHyN,05S,7 e

(X&) 436.44

(1 =)

HsC,0,C~_HN 0 N._ .CO:L:H;

()
»mTe
RN

S 5
(haezh &)
SRRy v F 7T 7 4




(HEARTERE) VRS, T oD FH e i S S
(it I <4 2 S 05050

TESFA

s R R UaRER

- HE B EAR

 TESAI ORI S i A

- SAIRR R A O KRB BORIE
FH A S

=SV VS

- B AR

- TEIRAI O R R A

o TSI O AN EE oL -3

- RIS — MR (A EURSHZE A TL)
C ERAI OB &R (BRER N1 T L)




9 BTIVXRFILEF LUDL (PTe) EHE

Ao, KEOEFHAIT, 77 3F VA 99m 28T 7 2 F T LET N U LAORTEL, Abh
X, EETDHEE, REHRKICBNT, 77X F UL 99n OFR SN HHEED 90~110% %5
ie,

g%

Ak, a7 7 2 F U LT R U5 (P"Tc) FEHFHIRY = L—# ] IIZHICHELTRLE
VxR L —ENLAHREIRCET 7 2T U LT MY T A (Te) EEHSE, EHAIORE
2RV 5,

E27N

Ainld, BEBHOK TH 5,
REREER

(1) AREIZDWT, H o~ BREED Ge Y8R HERIC X 2 MEEIC LV RBRATTS L &
0. 141MeV | B — 27 238 5,

(2)  MEERBR (1) 2LV GRS 5,

pH

4.5~7.00FD
il BEERBR

(1) HEHEE Y T5vol% A% /7 —/VEEREE.E LT, A7 n~v 777 0 —IC &
DK 10em B L CRRAITO L&, W7 7 RXFVLABET R UL (P"Tc) OAKR Y FLS
DI BEIL AR E ORI EED 5% LU FTH 5 (R,=0.6~0.7),

(2) FVIFT 992 REO—ERE N TIVIKEEICEY | BFEOELOHREETEIIC
AHL, B~ BEEOBIREDOERICE Y, EU 7T 99 OREEZHINT 2, o~
FRIEILED Ge YHERM H#RIC X 2 MIEEDOBURRED E &I X 0 ST 2 ME T 25813,
0.73MeV DHREY — 7 23 L, £V 75 99 OftdtiE2EH+ 5, oL, £V 7
7299 OB REIIA S DRHTEED 0. 0156% LA T Th 2,

(3) THAI=rAEY KGNS onl KON L = MEYER 1. 5nL 2D 2K 20,
3.6mL ROV L7z L—7 R 2L iRk (1—-20) 2. 4ol T2 M2 TIRVIEE, 15
SRERE T 5, RIZ, ZNEIUTK 0L KT =T K (28) ZIZ T pH & 8 IZFHFEE L
Teth. AHEREZINZ T pH 2 7T ICHHET 5, Z4UHIZ pH3. 8 OFEEE « BEfE T U © AR K
5mL, 7L X/ iR ImL K OVKZ N2 CIEfELZ 25mL & LT 20 43fAiE L. £ ialkt
SN OEYE R 35 9 BINZ, K 5. OomL IR L7 L—7 X 3L © BRI
(1—20) 2.4nL Z A0z, LAUFREBRICEAE U TR Z XTI & LT, AiREH 2 AHKIZ OV T,
RN AT EE VA R 0 BBR ATV, B R 1 en TR 530nm (23517 2O 2 RIE T 5
Ex, B RO, EHEEEROWILE XV /Sy (10ppm BLF),

EEE
KO Y BN DONWT, T #EE OB ROE &I L0 B & IET 5,



- [#E3]
BT XTFULABT Y A ()
: k54 ] Technetate (*"Tc0,'), sodium, (T—4)-(9CI) (CA INDEX NAME)
(CAS k% 5]  CAS-23288-60-0
UE2ER] Na®Teo,
(X&) 185.99
(ZhREZN A
JIbAREECEE R OV I 85 o 5 D 221K
FUR IR R DO 72
WEE YR iR SR D2 1K
LT B LR R D2
5. FARFRB L CHEAT 28T 7 2 F v 28BN OB (FER)
(EFETERE) RS
(i F S % AR
s =R R UERER
- JHELR ABR
- A O AN R R A
» BRI YESAI O R EDRE

[

= W DN

(e ARICIHEE ARV, ENEET 5 Tl 25T 5, ;
(H2)  BEFTHD Mo HA— HHEC L 0 FIRIETH S ™Te L 25, V=K L— Sl
2k, BEECHD Mo MRAT 5 ATREME b 5 O TIREEZ HE LT 5, §
(E3) T OHSRREIERT 5 = & T Mo DIIHED A MET 5720, WY RIEL DM
B|ERANSD, 72721, PNo OHIHED FLINC Y72 - CILERAHE 41T 5 BERH D,
(E4)  HTACEY TF 09 R SEHLFHRL LTRET VI =04 (FA3F) &
WTWB T, ZORAREZHEL TS, |
(5 KRBT AI=ULLTAI ) VRN LRAEZEL S,




10 BTFIVRFILEF YD L (PTe) FHES R L—4

Az, P2 RX L —ZHFIT, RV ITTF L9 E LR TTFTUBAT VE= LTV IR T
Y (VD) = F U T LEIDIET, @YD T ACFEE LTI FICRESE, 2 T
T XFU LT R UL (Te) HHKR]) 2T S5 72 DI B E Y R ORI T AR T
S HERET DI D+ 37 lE~WEEEZSDEZLDOTH D,

AR DOA T MAEBRERZB LD Z L1280 T 7 2T 7 A8EF N U ¥ A (Te) HHHE]
BRHT D ENTE DY
K%$’aihé%U7ﬁbw9&%7*%&A%mﬁm%¥@’@é&%:K&@@%ﬁ%h
T RSN OEHESND T 7 X FUAEFT M UL () HEHHER] X, EETDHEE, B
maﬁ_kwf\%)77/%@%méhtm%%®m~uwwm%a@0
gk

AR, WSR2 07 MIEYEOT VI T EREL, ZOT VI FITEY 7T UBEE (PNo)
WEIMZTHAE S, R TI<TY., WE L%, ZoMmoEEE | Vo x L—2 ok
IZR VT 5,

AEOFEHAIFEIZLY | RO OIEH SN 5KIE, BT 7 X F U AT Y 74 (""Te) H4H
W) OPEMR. FEIREBR. pH M OWiEE R ER| ﬁé#éﬁﬂ

- [
BT XTUABRT Y TA (T
E k54 ] Technetate (*"Tc0,'), sodium, (T—4)-(9CI) (CA INDEX NAME)
(CAS k% 5]  CAS-23288-60-0
UE2ER] Na®Teo,
(X&) 185.99
(hEzh )
JIbAPEECES R OV I 85 P 5 D 221K
HR IR B D21
WEE YR SR £B D 2 e
LT B LR R D2
AR L AT 28T 7 32 F 7 28AIOFR (FEE)
&
(ARTERE) ¥ = 3 L— 2 Al
(it FH S 2 S 05050
s =R R
- HE B AR

[

O s W N

(#£1)  (NH,) Mo,0,, : 559. 39
(%] =Y TFU@m7 o= AUKFIY), CAS FKH . 12054-85-2




(1£2)  MoNa,0, : 205. 94
(5] £V 7T oM7) bU v AZAKRM, CASHES : 10102-40-6 :
(3)  AANCH. EEMICEEROERAEE L, 74T 0T AN AR
Tl SRS D T = v b ¥ A 7 & TRIBICT V590 T AN ARG
BRVEDITTE KTA 447D 2 i 5, j
(TE 4) VAT, AR R O VARSI Do TR R R OV I A A PR A C AR
L=boid, 77 % F 7 ABF MU 7 A (™lc) ) ORBEIT) & X80T 5,
(FE5)  *Mo—*"Te MSHEHTHICH 5 & X, BRI *Mo 100% (2%t L 87. 7% *"Te ASFH! |
SNB, LinLAamb, EIRICED T A~ 72 & OB CHREO A SN
WA bLHY 55, U EEER LT, GREHKOFRIEE LTe0%ARESNTND,
(E6)  T9 BT/ XFTAET RUTA (e) [T SR,
N B TE O
eBalBh © 0. 14IMeV IZE— 7 25805 (T >~ HAIEER)
R;=0.6~0.7 (A7 o~ K777 1—)
pH : 4.5~7.0
SUEERER - AL R, 5% (AR n~ kT 7 1)
TV TT 99, 0.016%LL T (I~ #RIEE)
TV =L, 10ppm LA R (SRF6 AT EERIE %)




N HSO PNV AMEFLIZIVPIFLYM)ZIVREBTIRFOL (o) FHE

A, KEOEHRHFIT, 77X F VL9 EHT 7 NV AMET VT I TY=F L MY
TIVEFBRT 7 X TF U LD TET, AiblX, EETDHLE, MEARFIZBNT, 727 XF U
2 99m DR S I HBETEED 90~110% % F L0,

g%

AKibld, TR7 7 2 F 7 LT U 0L C"Te) R & BN A OSEIC X U 72 7ESt
MOEAX (M) T AX (1) KPR OHT T 7 bV AET VT I v P=F L
NUT S CAEEE L AIRY, ERAIORNEIC K TS,

PEIX
Ribid, BOBERAOETH D,
feaREER

(1) NE7 7 xF U L@ bY oL ") [EFIR] OffERRER (1) 2RI 5,

(2)  MIEERRBRIC LV R 5,
pH

2.5~4.0
MERER (RAHEZERIEY)

A% L B H — ARG (pHS. 6, A A FREE 0. 06) & WV Tl 4 22 5 F VT ln — 27
7 — MEZHWHESIKINEIC L VRBRAITO L&, T 7 bV AMET LTI YT L
Y RUT I VEERBET 7 3T U L ("Te) DA O BUR BRIZVKEIE EOREERRED 12% LT Th 5,

B, B NNV ANMETNT IV F L N T S AR T 7 2T A (Oe) DALE
X, Ry —SRAEEMEFE L= & 0RO LRI 5 (FRRD DBl 1. 5~3.5cm),
EEE

@77 2 F 7 L T B U 7L ETe) EFHE ) OEEEEZHERT S,

[#Ea]

AT PYAVAMET AT IV VTF LY T I VERET 7 XF 75 (Tc)
Uk SRS RO, M TE T,

(CAS &&= 72 L

b)) REMIE S R E O 72 D E T &,

(X&) #9 76, 000

GhEeRV ) S v F 275 7 112 & D AFIROEE K OB RED 2
(fEiATERE) TEEH#I

(38 ) & 4 % U1 308R)

=SV

- PR

- RS O R B iR

- BUFRR ERAIOREBROME




(FE1) —HlELT, Brr—AT7t7— & (2X1lcm) OO HH) 20mm D L Z A
AR A AR F L. EITA 150V & L& & kI3 45 50 Ch 5., :
(2 Hearnts,




12 SIFLYMITIVEARBTIRF oL (¥Tc) 5K

AL, KEOEHAIT, 77X F VLI EVZT L2 N T I UHERT 7 32T U LK
TaEte, AL, EETHLE, REBFICBWT, 727 F32F 7L 99n DFR ST HEEED 90
~110% %= &L,
gk

Ainlx, &7 7 2 F U LT FU UL (PTe) HEHHE] &, BNCIERAIOREIC I /L7
FHOEAAX (1) XiFHEAX (M) ZAKMPER R =F Lo M T Rk L 2iRE,
HERAlOREIZ L 835,

30N
AKinld, BEEABHOETH D,
feaREER

(1) N&7 7 2 F U L8 FY UL (PTe) EFHK] OfEsiR (1) Z2%EHT 2,

(2)  MEERBRIC LV #RT D,
pH

4.0~5.0
MERER (RAHEZERIEY)

KATENARK (1:1) RGBS LT, A7~ 777 0 —I12L 0K 10cm B LT
RRAITH) L&, VT LU NI T IVARIRT 7 3T UL (") OAR v LSO ERIE
A EDKRIUNEED 5%LL T Th 5,

BB, VrFLr NI T I UVEFRT 7 X F UL (PTe) OARy ME, Y2FL TR
v HEEREOKEELT N Y U LKA (1-20) (ZHFEA 1A T pH % 2.5 (ZFi%E L 7oK & [R1RR
ZIEBH L. BEERSR (11) TR (1-20) ZWH L7z & 20 REEIC L0 #ERT 5,
EEE
BT 7 2 F v LEEFT FY UL (Te) HEFHE OEEEEZUERT D,

g
U FLUNY T IVEERET 7 X F U A ()
AVZF LU YT HEEE LT
M)
diethylenetriamine pentaacetic acid
2-[bis[2-[bis(carboxymethyl)amino]ethyl]amino]acetic [IUPAC]
(+CAS XXk 5] 67-43-6
Crefb2: 0 CpHaN;0,
(kX E) 393.35
(ot 15 )

HOOCH:C CH:COOH

R E
/NCHzCHzNCHzCHzN\




N

(ZhHEzh )

&K UTF T T T 4K DEIREBDOBE
(HEAETZRE] TR A1 oD Rp i S S )
(it ) S 2 S 405050

s R AR

- HE B AR

A DAV R I A

o VRS D AN B PEORL- 38R

- U ) — PR

GE 1) e U=FLo b TS TR E B LR O REERT, 2Ky b
ERIFETHY . ZEIIRAE0.5~0.9 (HETH D, Y=FLY M T I HEHRT
U RFY L (e) LVEF LY YT TR E AR B b 757 4 —CRI LT
LE | WEOBBEMLINL TV AED, YIFLY kTS RREEO AR (%
Ay B) kY, VEFLY R T IVERRT 2 R F UL (o) DAK Y MIEERE
BT 5LOTHS. |




13 SALNATRANIBETIORFOL (Pe) FHE

ARE, AKEDERFN T, 7 7 R T VLI P AN T Sanygr 7 2T v L0 TEL,
Afhlx, EETHEE, MEAIFIZBWT, 77 3T U A 99m OFRRINIZHSEED 90~110%
T,

Rk

AKeblk, TR7 7 32 F U LT U 0L O"Te) R & BNCHERAIOSEIC L0 U 72 7ESt
HOHEAX (M) T ARX () KRN AT T~ ansfgé 2 e, EEAlo
R E W5,

22
AdhlE, MEEBAOWETH 5.
RRZHB

(1) TE7T 7 32F UL~ UL CTe) R OfERaRER (1) 2R+ 2,
(2) MIEERBRIC LY R T 5,
pH
2.0~3.5
MERER (MEHMEFHER)
TN AZRREREEE LT, BE7 e~ 77 4 —IZE DK 10em B L TREBRZ1T O & =,
JERRATE LIS O RSTRE L, W8 EORIBIETRED 5% LT TH D,
¥, HEHRITBET VI =y A VTR S,
i
N7 7 2 F 0 LEET B U 7L CO"Te) K] OEEEZERT S,

- [t
VAT N INIBET I RF UL (PTc)
U4 FEHEERSREED D, s TET,
(CAS Bk 7] 7oL
bR FEMEEXDREE DT DRETE T,
(XF]) FEHIE GRS R ME DT ORE TE T,
HEE) HEEEITILL T LB, :
;7*%¢Aﬁ7@@@%7*%@A@4ﬁy@mm1#%ﬁmxf(H)Kiofé
%iéh\z&yfwﬁfF:A7@k&mbf%v—bké%%%&bfné%@E
_ LiEESND, 5
AURAFANT P IAIEE LT
: (xf{b%4]) dimercaptosuccinic acid, Meso—2, 3—dimercaptosuccinic acid
(*CAS Bk 5] 304-55-2
b)) CH0,S,
(#2182, 22
(e =)




HS\(|3H COOH
HS/CH COOH
(ZhHEZh )
T T T AL D BREREODE
(HEAaTERE) VRS, ESAI 0 e SR B
(it FH S 4 % AR
s R R UaRER
- B AR
 VESHI O AREE M S F A
- BUFIFRRI VR A O TR EOHLE
JH e 8 S S 4]
s R R aRER
- R AR
 VESHI O REE M S F A
o VES I D AREE AR - 3R
- BRI — PR

3O




14 FHOXRFHOLARXaQAF ("Tc) E5tk

AbE, KEOERAFIT, 77 X F VL9 E2T 7 FF U LAARXava A RO TEL, A,
ERTHEE, MEHICBWT, 77 32F 74 99m DFRSNT-HHHED 90~110% % & e,
gk

AKeblk, DT 7 R2F U LEEFT MY UL (F"Tc) EFHE] &, BNCESFOREIZ L - U723k
SRAOHEAAX (1) A X (1) —Kfid & 2RE, ERFIORECI &S5,
E2VN

Ainld, BEBHOK TH 5,

(1) &7 7xFvLfET U DTL (Fc) EHHE) OfEEHER (1) 2 M1 5,

(2) MIEERBRIC LV R 5,
pH

2.5~3.5
MERER (BEHMEERMERY)

2—T7 X ) URIBREEELE LT, B sua~ T 7 40—k 0K 10em B L CTRERAIT D &
& BRI LS O J eI S EORUFHED 1%L T Th 5 WY,

¥, HWENTERE Y e~ N7 74— AU S ERGC TS S,
FI SRR

Agh 0. ImL ZER Y FLEN 0. 2um KN 12um DRV H—RF— K7 4 VAT 4V H—TAHIET
HEx 12um 7 ANE—Z@im L TO0.2um 7 4 /VZ —ITHERET D ST BRI A HED 87% DL
<Hh (1 2)0
EEE

N7 7 2 F U LT ) UL () K] OEREEZERT 2,

NCo)

FIRFYLRRARL R (™)

YA SRS RREE DD, M TE T,

(CAS &&= 72 L

U2l FEMIHEE SR E D 7 b T & T,

(FUR) FEMIHE SRS e E O 72 O E T &,

R ) 5
FE S o7 5 M & B IFERE OB, T, EHERAEICEIT 51 s T30y 5o
ek v v F T 57 1, 5

CHEAATZRE) VRS, 57 00 IR ) 51

Gl ) & 5 BB

TESA

=SV VS

- IEEABR

I




 TEHAI O A ENE R I A

« BRI YRS O R EDORUE
JH i 3 S 74

s R R UaRER

- HE B EAR

- TESAI DO AN R A

(E1D TI7xFULARapA R () (TavAf Fozd, B S TICRAMTICEE
B —H. BHCFORY L LTEZ BRAET 2 KT 7 ABA AL (WTe0;) I,
ST BN S, j

(£ 2) %5@@@%%&@w;5ﬁ%@&\wum74w&~\amm74w&—&wéﬁE
DHSHEA, BRNC ZWET 5, 12um 7 4 AH —Zi@ilB LT 0.2um 7 4 L5 —|TIEH |
+ B HIREDEIS (%) 11, B/ (A+B+C) X100 THIH S5, 5




15 FORFOLKBEAMB7ZILIIY (Te) F5HE

AEhlE, KEOEFRFIT, 77 F3F VAL 9n 27 7 2 F U AKEENMET VT I OB TE
ie,

A, EET D EE MEHFRIZBWT, 727 X F U A 99m DR ST FSTHED 90~110%
ZEie,
ik

Kk, DE7 7 2 F U LT Y A ("Tc) HHK) &, BNTERAOBYEC LV R LT
FROEAAX (1) LA X (1) ZKFnd K OREE NG T V7 I IR & 2R
ERFOREIZ L v+,
E2VN

AL, AE~REAOBREK Ch 5,

(1) DETF7xFULEEFT Y UL (Tc) K] OieRaER (1) 2N 2,

(2) MEERBRIC X RIS,
pH

4.5~6.0
MERER (MSHEFENEY)

T5v0l% A % J — NV EREBREE.E LT, A7 a~ b7 7 4 —I2X 0K 10cm B L CRERE
179 & &, AT UA DB HEIX AR EDORESEED 5 %L T TH 5,
HIERER (Y

Az t+oRe > L, ka2 —onaise™? 4, 5,6, 7—-7h77mm—-2" | 47,
5, 77 =7 h7a—K7AF LT R TARK (1—100) 1~2{Z&MNx Ty L
Ttk ZO—HERI UBEMEE T CRiFREZRIET H L&Y 90%LL EORI723 10~60um O
HPHICHY | B 100 um BL EORF 23 E 20,
EEE

N7 7 2 F U LT ) UL (Tc) K] OEREZERT 2,

- [

FIRFULKBENMET LTI ()

: EH4] *"Tc-MAA (Macro Aggregated Albumin ; KEEHET LT I V) :

HEEHEE) 7 OB 2 % F 7 KA A2 (Te0,) O TMASNZT 7 X F 7 A, EH
FARHESE NI T LT 2 R IC A £ A LA X (D 2LV BESh, 20O
TREMEAMIET VT I LA LTOE bO L HEESh D", 5
¥ A—P—A o Fa2—TF—L LD

(AhBEAN )

W HIL 7341 S A7 D R

(BEASTZHE) TESA. TSR 0D P A A P A1

Gl & 5 B3R




TESIF

s R R UaRER

- HE B EAR

- TESAI DO AR A

« BRI YRS 0 TR EDORUE
JH i e S 4]

s R R UaRER

- HE B AR

- TESAI DO AR A

- U ) — PR

(FE D) MBMIE OREIE 8~15um TH D, TN E Y HRPKE VHIHERT (8 10~60 um) |
ERET B 2 L CMEMILE I b T v 7SR5, 20 L TRBOBESELR
Bz, AEOBED LT, RESTHES ATV S, |

(FE 2)  EYNCHRE D L, WHEICT 5 2 ENEETH A, BEARREY 5 LABOREN T
WS B EET 5, :

(E3) e,

(FE4)  iERFEO % 60 L= 7 2 CRIET 5,




16 TORFOLAMETZILITIY (o) FHK

AT KEDEHFT, 77 X F UL 9MET 7 2T U LNMIET VT I DB TELEY,
AiiE, EETDEE, MERRIZBWT, 727 XF 7 A 99 DOFR S NIZHEHED 90~110%
EETe,
8k

Aénld, 7T 7 2 F v LT b U T A (FTe) FEHIE) & BNSHERAIORGEIC L W RUTZE
%ﬁ@%mxz(ﬂ)ﬂi AL A X (1) ZKF R OAMIET VT I v & 2R, o

F NN U VA
ﬁﬁ

Adnld, BA~REEBAOK TH %,

HesREER

(1) N&7 7 2 F U L8 FY UL (PTe) EFHK] OfEsiR (1) Z2%EHT 2,
(2) $m&0kmm7w7:/@&(kﬂn%%h%ﬂh»t&~»ﬁ®@(ﬁ864%‘
VRREE 0.075) ZAWVWTHEY AR T T —AT7 T — MEE AW 5 BRIKENEIC
AR Y BT o T %/EFJ/®I5/—%/®&{«QUHmW)%E%LTDéW”
SHELEE, KEDARy MIANMFE T VT IV DAR Y & —FT 5,
pH
2.0~3.0
MERER (MSHEFENEY)
7&&%%&/~»%%%%ﬁktf Ak v~ 777 4 —I2X 0 15 cnfBB L CikBR %
TO L& FAMITUA O EEIT AR EORBINEED 10% LT Th 5,
igi
&7 7 FF 7 LEEF R A (Tc) VEFNE] OERIEEZENT 5,

- [
FURFUANMETAT I (c)
UREA) REHEERSRREEDT D, M TET,
(CAS &&= ) 72 L
b)) SRS R HE DT DR ETE T,
(5 F8) SRS RRE DT DRETE T,
(BhRERhE)
RI 7 U XA DNFF T T BT =V o F 7T ML D 0EBROZ W

CHEAATZRE) TESR7 00 e S ]
CELIEYOEY iy 3

=

- MEE AR

< VR O R B A

- PRSI O RVAHERORL -3 BR




- L — PR R

(1) 7 £66000 (AMET LTI & LT)

(E2)  ABREAFO—6 - I 0. 8mA/H, VKENRH] 10 43 [H] |

(FE3) AFEv FOGHTIHFEETHD, TATILHOT I JBE=VE R Y 2 570 |
A LT, b—~~v2% (Ruhemann’s purple) & W) HEOADGBENEL L= R
RIECh 5., ;




17 FrFAKRRIVTFIRFIL (o) FHE

AREE, KEOEFAIT, 77 FF 7L 90 27 bRHRAI VT 7 3F 7 LADOETET, Kb
VERETLHEE MEHRICIBWNT, T/ R3FT UL 99n OFRRSNIGEED 90~110% % 5

ie,

g%

AiE, BT 7 257 A B U w7 L C"e) SR &, BNCERAIOREIC X 0 8L -4t

AOHFALAX (1) T AR (1) ZKFROT S arA I 2VRY U FUEE L 2R,

ERAOREIZ L 0T,

PEIK
Ribid, BOBERAOETH D,
feaREER

() N7 72T LB NY DL Ce) JEHE ) OB (1) #EH 35,

(2) MEERBRIC X R T 5,
pH

7.5~9.0
MERER (RASTEEEY)

T hZ7E k77,70 0lmol/L FAHEET R U v A3NRIRIE (7:3) ZEBEEE LT, #
@rua~ 777 4 —IZL 0K 10emBELTHBREZITIEE. 7T M aARAI T 7 XTFT UL ()
DI ED OO RE IS EORBURRED 10% LA FCTh Y | g EORBURREIC A3 2 FURHE O
TRETRED IR & | RIS AT O RED LR OFNL 5% L FTH D (R,=0.2~0.62),

ok, EERITER S o~ N7 7 0 —HA 7 ZT AT I e BV E VTS 5,
EEE

N7 7 2F 7 LT+ U 7 L (O0Te) K] OEBELERT S,

ey

FRREKRAIVFIRF UL ()

: b4 ] Technetium(1+) —*"Tc, bis[6, 9-bis (2—ethoxyethyl) -3, 12—-dioxa—6, 9—
diphosphatetradecane—P, kP’ Jdioxo

(CAS %%k #5) CAS-1274556-27-0

Ub5x) Cyghg0y0PyTe

() 895.91

(=

EtO OEt EtO  OEt

P\\ﬁ,/P
[/“\]

N

EtO OEt EtO OEt :
Et:CH3CH2- ZHECHR) J. Duncan Kelly, et al. J Nucl Med. 1993;34:222-227.




FhEERR) Ly F 7T 7 412K 5 DIREDOZ K, FIETERIFEIC X 2 OHRE D2
(EARTERE) VESTAN, TR o0 IRy S A S )
(it I S 2 S 405050

TESIF

s R R UaRER

- HE B EAR

- TESAI DO AN R A

» BRI YRS 0 R EDRUE

JH i e S 4]

s R R UaRER

- HE B AR

- A D AR I A

o RS O A B PERL- 38R

- U ) — PR

(k1) BERROARHMY
(E2) ThaRAIUrTI73FUL () OREEET,




18 NMMBEZNLITSVSIFLY MY TS VRBBTIARF L (o) FHE

AilE, KEOEFHAIT, 773 F VAL 99m 2 NE T VT I T Ly MY T I HERE
TIAXTFULDETET, AL, EETDHLE, MEARIZEWNT, 77XF UL 9n DRR
SN HSEED 90~110% % & e,
gk

AenlE, NE7T 7 2 F 7 LT R U 7L OTe) R & BNCHESFR OB L0 - L 7234
HAOHEALAX (1) XIFHEALAX () KL RANLFE T V7 Iy F Lo M) 7 I VR
FEfR & 2R, RO L 55,

30N
AKinld, BEABHOETH D,
feaREER

(1) N&7 7 xF U LT FY L") IEFIR] OffsEER (1) 2T 5,

(2)  MEERBRIC X VRS D,
pH

4.0~6.0
MERR (MSHEFENEY)

A% SV B 2 — VRS (pHB. 6, A A BREE 0.06) Z W Tl Y & FTotrmr—RT
7 — MEZHWHESIKINEIC L VRBRAITO L&, AT VT I YT Lo b7
HEERT 7 2 F 7 L (Te) US O JRETREIL . KB EORBEEED 10% L FTh 5,

B, AMMIGTNVT I TF Ly NI T I UHFRRT 7 32T 7 L) D AR > MME, Al
ET VT 2 IR (1-20) Z[FRRICHKEN L, Ry YV —3REKAEEZE L EOREENC L vk
T D,

EEE
LT 7 2 F 0 LEEF R U L) IEFHR) OEREIEAERT 5,

(]

ANMET AT IV F LY M T IV ERRT 2 X F T A (Y1)

U SRS RO, M TE T,

(CAS &&= 72 L

ULt REHE SRS AR E D - RS E T & 7%,

() SR ARHE D7 DI ETE T,

(BhBER) ) |
RITYXATT T 4 ROMIKT — Ny v F 757 412 8 5 ATl - W0 mATEIRE & O

MR DB |

(HEAGTTE] FEHA

G T & 102 AR

=

- G AR




- FESAI O SR A
- SAIRR R A O KRB BORE

(k1D REazETD,

—100—



19 EFAFIAFLIYDHRAKRVEBTIRFIL (PTc) FEHE

AL, KEOEHAIT, 77 FXF VLI EE RaF U AT LU URARVEET 7 XF U L
DR TET, AT, EBTHLE, BEHAKRICBWT, 727 F2F 7 L 99m OFR S 72 HE
D 90~110% % & e,
gk

Aenlx, AT 7 2 F 7 LT R U 7L OTe) R & BNCHESFR OB L0 - U 7234
Mo A X (D) UFHEAA X (D) KL e Rex I XAF Lo URAR UL ZIRE,
HERFlOREIZ L 835,

30N
AKinld, BEABHOETH D,
feaREER

(1) N&7 7 xF U LT FY L") IEFIR] OffsEER (1) 2T 5,

(2)  MEERBRIC X VRS D,
pH

4.0~6.0
MERER (RAHEZERIEY)

AU U UEEO.5g ZHALT B =7 A3 3mL & 10mol /L JRFEFRIK ImL OIRIRITIED L, /K
Wi N Y oA 0. 1g 22725, /K 16mL 202 TR LIiRE BBEEE L LT, Ho0hT0E
BRVAME 2 FURR EICB A L= Y, ME 7 a~ 777 4 —I12L 0K 10em BRI L CTRER AT O &
T ERRXRURATFUVUTURAREET 7 XF UL (") D ARy NSO FGTREITEE Eofk
HUHRED 5%LL TN Td 5 (Ry;=0.90~1.00),

e, EERIEE a~v N7 7 o —Here— 2 E WS S,

EEE
LT 7 2 F 0 LEEF R U 7L M) IEFHIR) OEREIEAERT 5,

i)

BRI VAFLVURARVBT 7 RF UL (PTc)

U SRS RREE DD, M TET,

(CAS &&= 72 L

UEat) REHE SRS AR E D - DR E T & 7%,

() LIRS R E O 7 D E T E T, ;

(=) HEEHEE « 7 2 X F ¥ AASTIEOM®T 7 % F 9 BEA 4> (™1e0,) 2B HifkA X (1)
ICESTRESN, A¥ U -1-E RuFo-1, I-URARCEYF b U oA E RIS LT |
FOMEDR L— MEAMEIES> TV &5 BERD 5, |

—101—



(ZhHEzh )

B UF T TR EDERBRDODE
(EARTERE) VEGTAN, TR oo IRy S A S )
(it ) <4 2 405055
TESIF
s R R UaRER
- HE B AR
- A D AR I A
« BRI YESHI O TR EDORUE
JH i 3 S 4]

s R R aRER
- HE B AR
- A O AN I A
o RS O AN ESPEORL- 38R
- U ) — PR R

puis))

ED RS OWEZB < HITERT 2,

@RI FUED, BEEE. 1981 ;18:863—867.5

—102—



20 N—EYFXIN—5—AFILL YT LIT7oTIORFIL () EHE

AL, KEOEHRAIT, 77 FXF VL9 ZN—EY RFI)L—5—-2AF LK )T 77
T I RTF T LD TEL,

A, EET D EE, MEHFRIZBWT, 727 X F U A 99m DR ST FSTHED 90~110%
ZEie,
gk

AKebld, DT 7 2F U L8EFT N UL (Tc) EHHEK] &, BNCESHOREIZ L - U723
FHOEAX (1) XTHEAX (T) ZAKFPEEIN—EY R¥T—5—AF L U7 |
Ty ARETTNEAL, BHAOREIC LTS,
E2VN

A, WERAEHOK TH 5,
AR

(1) @7 7xFULEBT P UL (PTe) SR OMERRRAER (1) 2 ¥+ 2,

(2) FEERBRIC XV BT D,
pH

8.0~9.5
MERER (MSHEFENEY)

2—=T R/ AE =/ 2mol /LA U U AEURIRIR (10: 9 1 1) ZREEEE LT,
HE/a~v 774 —ICX0K10mER L TRREZIT) EE  N—EY R¥IL—5—AF )L
NV T b7 7 o7 7xF UL (") ORRy NS OFSTREIL, g EORBIREED 5 %LLT
TH5H (R;=0.65~0.80),

¥, WERTERE Y e~ N7 74— AU S ERGC TS S,
EEE

N7 7 2 F U LT ) U5 () EHIKR] OEREZENT 2,

- [
N—EUFFIA—5—AFA LI R T 777 XF T 5 ()
UbH4) HHEER S RREDRD, s TES
(CAS B k& 5] 72 L
(4] #"Te-PMT
U XL O E)
¥ L — MG OHEE T2 (CyHyNy0,) 5+ Te
F L — MbaoH#tE & : 833.80 :
) HEEME  TIOBT 7 % F 7 AFA A (1e0,) [k A X (D) 12 k- Tl
TEINN-EY RFEUA5-AFL YT b7 70 ERUELTRO L 5 Ao :
L MEAE DL 5 TWD EHEES NS, |
ZPEACHk)  Makoto Kato—Azuma, Int J Appl Radiat Isot. 1981; 32:187-189.
Makoto Kato—Azuma, J Nucl Med. 1982;23:517-524.
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(BEZh R ATNESE SRR K UK RE D R2 W
(AT RE] TESTA
G ] & 41 % B ek )

» T2 R R AR

 TERAI ORISR i A

- SAIRRRI A O KRB BORIE
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21 EQYVETIRFIL (PTc) EHRK

Ak, KEOEHAIT, 77 F3F VL9 2R VBT 7 32T U LAOETEL, ARihiX,
ERTHEE, MEHFICRBWT, 77 32F 74 99m DFRSNT-HIHED 90~110% % & e,
Rk

Aild, &7 7 2 F U LT FY UL (PTc) HHHR] &, BNSIERAIOREIZ I /L7
FHOELAX (1) XTHEAX (M) ZAKMPEOE R Y UEEF NY U LEZREE, EHA
ORYEIZ L 0 BT 5,

30N
AKinld, BEABHOETH D,
feaREER

(1) NE7 7 2 F 7 LT bY UL (Te) SR OREGERER (1) ZHEMT 5,

(2)  MEERBRIC X VRIS,
pH

4.5~5.5
MESER (MSHEEMEY)

AR =S T =T RIRIRR (17 :3) ZRFERE L LT, A7 u~ 7T 7 =2k
#J 16cem JEBH L CRlBRZ1T 9 & &, JRAAHT LIS OB REIX AR EOMBUHEED 5% LU T TH 5,
EEE
NH7T 7 2 F 7 LT bY UL (Te) EHHER] OERIEEZYENT 5,

- [t
ERYVEBTIERF UL ()
RER Y UERT Y Y A AR L LT
: ({4 ] Sodium pyrophosphate decahydrate
(*CAS Bk 5] 13472-36-1
({50 Na,P,0; « 10H,0
[« &) 446. 06
(ZhEEZN R

YT T T B LD RBODZE

CEYUTF T T AL D ERBODZE
(BERSTERE] VRS 00 F sl S S )
(it FH S 4 % AR

s =R R

- M AR

- TERAI O R R A

o RS O RGO - 2R

- R LE) — PR

W

p=i

i
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22 J4FUBTIORFIL (PTc) EHRK

AL, KEOEHAIT, 77 XF VLM% T 4T VBT 7 32T U LD TEL, AL,
ERTHEE, MEHFICRBWT, 77 32F 74 99m DFRSNT-HIHED 90~110% % & e,
gk

AKibld, &7 7 2 F U LT FY UL (PTc) HESHR] &, BNCIERAIOREIC I /L7
FHOEAX (1) XTHEAX (M) ZAKMPERT 4 FUiEFT N U LEZRE, EHA
ORYEIZ L 0 BT 5,

30N
AKinld, BEABHOETH D,
feaREER

(1) &7 7 2 F U L8 FY UL (PTe) EFHK] OfssiR (1) Z2%EHT 2,
(2)  MEERBRIC LV #RT D,
pH
6.0~7.0
MERER (RAHEZERIEY)
85vol% A X / —)VEEBEE L LT, A7 a~ 777 0 —I2X 0 15em B L CilBR %
119 & &, FUHIELIA O FEHREIL AR L ORIKSED 5% L FTH 5,
EEE
&7 7 2 F U LEET U UL (Te) EHHKR] OERIEEZENT 2,

- [rEsL)
 TATFUBT I RT T A (PTc)
KT AFUBF NY T AELT
L MEEA) AV AR VB R Y A
(*CAS Bk 5] 14306-25-3
GbFR) CoHNayp05,P; + 4,0
(xxNE) 923.82 (MK E LTC)
(et &)
Na:0sPO  OPOsNa:
Naz0:PO OPOsNaz » xH=20

Na:0:PO OPOsNaz

SIS

P U F 7T BT K DR RO Z T

CROBERIZBIT DT XY URHIORIER RN R F 7T 7 4
FE, R AE

(AR TERE) YRG5 o0 FH IRr A 3 S )

(it FH & 4 % L5105 )
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s R R B

- HE B EABR

- TESAI O AR R A
o VRS D AN B PEORL - 38R
- U ) — PR
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23 AXYEXR Q—AFFIAVTFILAYZFYL) TORFIL (o) EHRK

Adnlx, KEOEFRFIT, 77X F L9 EA~AFHFR Q=AML A VY TFNLA V=R
V) TIRTULDOETEL, Ak, EETHEE, MEAKIZBWT, 77 XF T A 99m O
FORESNTZHSEED 90~110% % & te,

g%

Ainlx, &7 7 2 F U LT FY UL (PTe) EHHE] &, BNCIERAIOREIZ I /L7
FRHOEAX (1) XFEEAX (1) ZAKFIEET FTF7FA Q=X XA TTFNAAY
=hUN) 80 (1) W7 bR UiEE ZIRETHNEL, EHFORIEICL Y RT2,

E27N

AL, EBEBHOK TH 5,

(1) N&7 7 2 F U L8 FY UL (PTe) EFHK] OfEsiR (1) Z2%EHT 2,

(2)  MEERBRIC LV #RT D,
pH

5.0~6.0
MERER (RAHEZERIEY)

TEr=RNINAN AL )=V 0.5m0l/L BEfET »E=0 LK/ 7 N7k Ru 77 VIRIK
(4:3:2:1) ZREBHE LT, E/7a~ 77 0 —I2X 0810 cn/@B L CREREITH &
X, AFHXR QAN AYTITNANALY=RINW) TITRXFTL (Tc) ODAKRy NSO
HEREIL. R L OMIBFEED 10% L FTH D (R;=0.35~0.55),

RE.EBRIIME S o~ NS T 7 A XTI U by U BV E ROV CGRET S,
ERE
&7 7 2 F U LEET U UL (Te) K] OEREEZENT 2,

- [fER)

AFYER QA PRIV TFALY=RIN) FIRFT L (D)
: Ub54] Technetium Tc99m Sestamibi (USP)

(CAS %8%7E 5] 109581-73-9

B CyllgNe0 2 Te

(X&) 777.95

(s
4
RNC CNR CH:
NS e
RNC—””IiTCNR R:—EHT—$—DCH3
RNC CNR CHs
(ZhEEZh )

RIS v TF T T 4 I K B IDEREB DR
- PIEEBR R K B DS RE D 2T

[j:ﬁ

&
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CEIRRIR Y o F 7T T 12 KD RIRRIRMERE T RE I 381 2 RfEZ W

(EARTERE) VESTAN, TR o0 IRy S A S )
(it I S 2 S 405050

TESIF

s R R UaRER

- HE B EAR

- TESAI DO AN R A

» BRI YRS 0 R EDRUE
JH i e S 4]

s R R UaRER

- HE B AR

- A D AR I A

o RS O A B PERL- 38R

- U ) — PR
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24 AFLUORAKRVEBTIRF oL (*Tc) 5K
AL AKEDERAI T 77 2 F T L9 % A F L URARCVET 7 32 F U LD TEL,
fnld, EETDHEE, RERRIBWNT, 77 XF UL 99m ORRINTHHEED 90~110%
e,
8%
Ainlx, &7 7 2 F U LT FY UL (PTe) EHHE] &, BNCIERAIOREIZ I "L 72E
%%Wﬁmzx(ﬂ)ﬂi AL AR (1) ZARFIR A F Lo DR AR 2R, THH
OFEYEIZ I W R 5,

>

30N
AKinld, BEEABHOETH D,
feaREER

(1) M7 7 X F U LEEF Y UL () IR OGRRER (1) Z%¥EHT 5,
(2)  MEERERIC LY HERT D,
pH
5.0~7.5
MERER (MSHEFENEY)
2—T7 8 ) UEIBREEE LT, HEZa~v 77 0 —I2L VK 10em B L THRERZITO &
& AT DS O RIS L ORKEERRED 5% LT Th b,
¥, HERIERE e~ N7 74— AV S ERGC TS S,
EEE
N7 7 2 F v ABEFT FY UL (Te) HEFHE OEEEEZHERT D,

- [#Ed)

AF LU VKRR VBT 7 XF T A (Tc)
H%?VVVﬁXﬁV@&LT

: (*f{b%4]) Methylenediphosphonic acid
(*CAS Bk 5] 1984-15-2

(b CHeOGP,

(+\&) 176. 00

(=
qCJrrlTC +
-~
PN 1B2#5K  CHy04P, - *"Tc,
i 1‘
O _ )9 A 370. 98
HO—1|3—(|.‘,—P—OH
H
Q" 0
A -
. /'
BBm’i'"c

Theodore S. T. Wang, et al : J Nucl Med 1980;21:767-770
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(ZhHEzh )

cHY T T T T AL D EREBOZN

s T T T T 4T K D WIS K O . R D2
(HEAETERE) VRS, TR oD FH e i S S )
(it I & 2 4105000

TESFA

s R R UaRER

- HE B AR

- TESAI DO AR A

« BRI YESHI O TR EDRUE

JH i e S 4]

s R R UaRER

- HE B AR

- A D AR I A

o RS D A ESPERL- 38R

- U ) — PR
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25 ANHTERFEFLTIVILT)IONLGT) O TFoRF oL (Pc) FHE

AL, KEOEREIT, 77 XF VLN ZAVDT NTHTFATV VT YT Y v
TIXRTFTULDETEL, Riblx, EETLLE, MEAKICBNT, 773 F U A 99m ORR
ST EHED 90~110% % & Te,

Az, EET D EE MEHFRHZBWT, 727 32 F U A 99m DR ST FSTHED 90~110%
ZEie,

ﬂiﬁﬁ 1)

WKONT DD IFIEZ L D,

(1) AKX, &7 7 2 F U LBF NY 0L ") JEFHKR] & BNTERAOBEIC I L
TeEHHOHEEA X () TR X (1) KRR ANV ANV T ST ' F
NTYINT YT Y vl g ONB L, EHRFoREICL Y 8T 25,

(2) AiX, 7 7 2 F U LBF NY L") JEFHR] &, BNTERAOBIEIC IR L
TCEFHOEAAX () TR X (D) ZKFR AN T N T'F AT Y v
ZUVINT Yol ZRE, EHAIOREIC LTS,

ll‘i;lﬁ(‘ﬁ’: 1)

L (D) CTRLEARMT, BEEHORTH S,

5 (2) TRLZEARMIT, HERABHOKR TH 5,

(1) NE7 7 X2 F oL@ bY oL ") EFIR] OffRRER (1) 2T 5,

(2) MIEERBRIC LV R 5,

pH 1

Bk (D) CRLZZARSIE, 5.56~7.0

Bk (2) CRLL7-ARShIE, 7.0~10.5

MERER (MsHEFEmEY)

L () TRUZZARBIZOW T (D) OB A, #1E©Q) TRLUZARMLIZOWNTIE(©2) OB AT
Do

(1) 0.9w/v%iEfbF MU U LEHR A B —)v,/HEEE (100) IRHK (60:40: 1) & REEHIALE & LT,
g/~ 77 4—ICL 010 mBE L CRERZIT) L& ALD T R T BF LT Y
VT VINT YT 73T T L (Te) D ARy MU OKGTREIL, HE OB RE
D 10%LL FTH D (R;=0. 35~0. 50),

B, BERIEE/ o~ NI 7 =47 2T U by Y AV E R CRET S,

2) 7' Rr=HFUA0 9%/ v%iE T N U T LB WERE (100) 1K (80 @ 20 @ 1) & BV &
LT, @7~ b/ 77 =12k 10en BB L CRERZITH L&, ANLHT R TEF
NTVINT VT )T 732 F T 5 e) DAR Y b USNO B REIXEE - oOf ki
FHHED 6%LL T TH 5 (R;=0.55~0. 85),

ek, HERIIEE a~v N7 7 o —Here—2E WS S,
EEE
N7 7 2 F 0 LEET R 75 O"e) TR OERIEEZERT 2,
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ey
ANHFINTRFATIVAT VAT Y LT 7 RF T 5 ()
: b4 ) Technetate (2-)—""Te, [ (mercapto—k S)acetylglycyl—-k N-glycyl—«k
N-glycinato(-) -k N]oxo—, disodium
(CAS k3 #5) CAS-125224-05-7
Ub2zt) CeHNNa,0,S%" e
() 419.21
(=) HEE RIS

_— COO~

o /

S i, oo~ oW N

N
N\

)
ZM L) Alan R. Fritzberg, et al. J Nucl Med. 1986;27:111-116.
IR L2 F 757 4 RV ) J 57 410 L BB R OREHEED B 5
(HEaTERE) VRS, ESAI O e SR B
(it FH = 4 % AR )
s R R aRER
- B AR
 VESHI O AREE M S F A
- BUFIFRRI VR A O TR EOHLE
JH IR 8 S 74
s R R aRER
- B AR
 VESHI O REE M S F A
o TSR O AR EE oL -2
- BRI — PR

(f#i]
(ED WL RBCR AU N A — I —I2 K-> THRAR D,
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26 A9 LMINAFROF) YUK
A, KEOHHFIT, AT ULI ATV ULETXUX U U ORTEL, R, &
BT5LE, REAFIZBWNT, 4P A 111 OFRSNEHBEHED 90~110% % &0,
gk
A, A T A M) ERIC 88— ReX ¥ ) U UEREIMZ TA 2w A (M n)
FXUX U ERERS G, BAOBIEIZ LV RT D,
E2VN
AL, BAEHOK TH S,
(1) A 2o a (MIn) R OfERRER (1) 2 %M 5,
(2) MIEERER (DS X0 #RT D,
pH
6.5~7.5
i REEUER

(1) HHEFRERY R 0. InL & ABREEIK 3l 2 0 iRIRFICER Y . L<IRVIEE 2, i
WZ1—=F27% /7= 6nl Z Mz THMLIRVIBE 2%, 16 oMET 5, 2 OKEEZHEHA
W1 D, DR E 1—F4 2 % —)b Inl THW, ZOWKE RO 1—F 27 5% ) —)L)E
ALY, REHAKR 2 75, 612, SRR 2mol/L EEERIK Snl TRV, E OWHK
ZRBHANG 3 L35, RBHAIR 1. 2 B3 ITHOWT, H o v HRIEEDHERED E&IEIC
LV IREREABIET D & &, BEHAW | KO 3 OIFREOFITRENA 1, 2 KO 3 O fkt
REOFND 10% L FTh D,

(2) B ALICOWT, T ~<HEED Ge Y8 ARIHERIC XD HEEICL Y B~
AT NVERET D EE, A VT A 14n O B 2580720,

REB AT A I4NITRDOFTEICLY A P A 14n & EHICH DA 2w L 114
DR—=FENHERT D,

A DO—ERIZ, kA P UL B E A, AR E 35, Bllc, 4 YU A1l
FEAEL KON T A 114 BEHE R O — B BT, kA U o A - iRiR A INZ . =nEnA
VL ERERIE RO T N 1 Hn iF BRI & T 5 BRI O T b - M
1 L 122\ T, T L—H K 10nl 212, EILE D HGTHE 2 ~— 2 Bl EE DR
Ky FL— g UEHEEEIC LD MEEDOBIHEEDERIZE D . A4 P 7 A 111 OREIC
L TWVADT LT —FIH (F v 2L D) KOS 2T A 114n OREIZE L TV D =R F—
T (T v 20 2) TRHE L, IROKUS KV ABO —ERTOA VT 4 111 ORBEHRER T
UYL 14n DR ERD D, MERIZE VT, BEfO—EE&EFOA T A 111 KOS
27 A 114m DIBESEEDOTNT ST DA 27 A 114m DEESEEIL 0. 1%L FTH 5,

B O—EBETOA U A 111 ONHEE

Ci-Dh E
X =

A-Dh EA

_ S X
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RELO—TEEFT DA VT A 114n D JERE

oD E

B-D» EB

_ S8 X

Syt A YT 11 RS O—E &T O RGTEE

S A YU A 4An AEHES O —E &P O BUEE

CF v R LSBT DA DT A 11 EERERIE D R
B: Fx 2B HA U0 A 1 4n FEHEEIR O FHHR
G T LIZEIT DR EHAR O FHE R

G T R 2 1B DREHARIR O FHER

D T LITBT DA T L - RO FHECE
Dy T 2I2BT 28 0A P70 L - WRRR O FHECE
E: BB OS5

B A YT A 11 RS O FRAE S

By: A >0 A1 1 4m FEAESL O AR 5L

hS

v
v
v
v

'L
Ao > & (M) ISR OEELEZENT 5,

- [#E3]
AYVTA (MIn) XX YL

: b4 ) Indium['''In] 8-oxyquinoline
(CAS %§%7 5] 65389-08—4

b)) (CHNO) ;M In (HEE)

(X&) 543.45

(=)
~ _N
‘iln?’._f:
of| ¢
N
/
Qﬁ
(ZhREZhH)

s A VDA 1 RERRI MY o TF T T T 41 XD AT RGN D 2 W
AUV A ERR MRS v F T T 41T X B RIESA D2
(fLAsTERE) BAEITIRGE ST ULy,
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27 BIeq oo L (M n) SR

A, KEOEHAFIT, 4P UL 111 2L 2P0 LD TETe,

AilE, EETDHEE, MEHRIZEBNT, £ YT A 111 OFRRSNTSHED 90~110%
e,
gk

ARdblE, HbA oPy L (Mn) 2R U72%, ERFOBEIC L 55,
E2VN

Ainld, BEBHOK TH 5,
REREER

(1) REIZHONWT, HvHBRIEED Ge FEMAB I L DMEEIC LV RBRAITS & &,

0.171 K Tr0. 245MeV (2B — 27 %2388 5,

(2) MEEERRER (1) (2 & 0 BT 5,
pH

1.0~2.5
MERESAER

(1) HSHEEREY 0. 6mol/L HEfbF R U o AW A BB LT, @~ v 57
A —IZE VK10 emBBH L CRBR AT 5 & & HbA > P A (Mn) O AR v kPSSO fibE
T EORBEEED 1%L T ThH 5 (R,=0. 30~0. 40),

k. EERTERE S o~ N7 7 o —He e —2EHWTHRT 5,

(2) BEERE ABICOWT, T ~<REED Ge HE WK X D HEED N EED & &
X O HERERRIE T 2 & &, REHARHIBW T, A > P04 111 USO S ERITR  E
D 0.5%LUTThH D,
EEE
A OMH Y B ONT, A~ EEO RS RED E &IC LV ez lET 5,

- [#E3]
HifbA v YUY (Wn)
. (b¥4) Indium chloride (*"'InC1;) (9CT) (CA INDEX NAME)
(CAS %% 5] CAS-50800-85-6
UbF] MInCl,
(X&) 217.36
(#1E) MInCl,
(Zhaezh )
BHiL T 7T DK BEMEREOZET
(EFETERE) RS
(it FH &4 2 S 405050
s R R UaRER
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- TESAI O SR A
- SAIRR R A O KRB BORE
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28 |k PoL (n) BR («TYVEIT Foxt2UR)

Kilx, A7V YE~T FUREY R CERT 272D OKERT, A7 5
111 #HfbA YU LD TET, AMlX, TETDHLE, MEARFIZBWT, A YU A 111
DR ST STRED 90~110% % &,

g%

Adhix, HbA o a (Mn) ZRER L%, ERAOREICI VTS,
E27N

A, BEBHOK TH 5,

(1) iAo o n (Mn) ESR) OfRRR (1) 2RI 5,

(2)  MEERBR (1) 2KV ERT 5,

SRR
(1) Kb sriy  EElREZ 7T =77k (28) @ AT 5 BHE S, WIZET MY T4
IR (9—1000) Z EEHASBEE LC, Mg/ o~ 7T 7 0 —12 X 0K 15em B L CilBR %
1o & &, kA vy n (Mn) OARKR Y NP O KSR, #HE EORBEHRED 3%LL
TTHD,
B, WERITEE S v~ N7 70—l B E R TRHRES S,
(2) BEREY ORI ONWT, A~ RRIEED Ge YEARHEHC X 2 HIE O REEED E
BICE VR ERET S & & REARIIBNT, A4 V7 A 111 DA OSSR IR B
HED 0. 1% AR T 5,
EEE
A OMH Y BIZONWT, A~ EEDO RS RED E &EIC LV ez llET 5,

- [fER)
HifbA v YT A (Wn)
. b4) Indium chloride (""InCly)  (9CI) (CA INDEX NAME)
(CAS %§%7& 5] 50800-85-6
7] MInCl,
(X&) 217.36
(ZhEEZN R g
ALV EA (M) ATV VEYT Fukbs s GRETHMR) LLEEE Ay RU Y
A ) ATV VYT F RS L ORI O |
C (HERTERE) TR
(it FH = 4 % AR )
s R R
- TERAI O R R A
- BFFR R FER A O ER mOBUE
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(1) MrIn OEIIE 49.51 HTH Y Mn ORI 2.8 BICTHAREW=D, BEMO TR
XMFELIRD,
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29 |42 oL (Mn) B&R (RVTFELAF ERA)

Kibld, N7 b AT N E BGHER TR T 2 72D DK T, A YU L 111 Z3ffbA
YVULDORTEL, Adbld, EETDHELE, MEARIZENT, 4P T A 1L OFRRINT
JHRED 90~110% % & o,

g%
Ak, kA ooy a (Mn) AR L%, ERAOREICL YT 5,
E27N
A, BEBHOK TH 5,
(1) A oo s (Mn) SR OmERER (1) 2T 5,
(2)  MEERBR (1) 2KV ERT 5,
pH
1.5~1.9
SRR
(1) FdHbsriy  EElREZ T =77k (28) @ AT 5 BHE S, WIZET MY T4
AR (9—1000) ZEBATAMLE LC, g a~ NI 7 0 —I2 X 0 15em B L TRl %
12 &&, HifbA oo n (Mn) ORR Y MESNOHERERIL, HE EORHEHRED 1%L
TTHD,
P, WERITEE S v~ N7 70—l B E TR S,

(2) BEME ARBIZHOWT, T <HAEED Ge H58 KM HER T & 2 HEHEO B HED E &I
LV HHRENET S & &, REBFRHICE VT, 4 Y7 A 1L LSO IR EED
0. 3% Al T %,

EEE
(iAo s (Mn) EHK) OEEEZHENT 5,

- [#Ed)
A v YUY A (n)
. b4) Indium chloride (""InCly)  (9CI) (CA INDEX NAME)
(CAS %§%7& 5] 50800-85-6
7] MInCl,
(X&) 217.36
(Zhrezh )
AV h (Mn) X7 MU AF RELEE S, MRBRNDUWIELRDOZH
(HEFETERE) VRS
(it I & 2 40505
s R R UaRER
- B AR
- TESAI O AR R A
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| FEFFA O

- B
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30 PIFLULNYTIUREBA UL (Mn) EHK

AibiE, KEOEREIT, AU L 1L 2P2F L2 M) T 2 HERA VP ADOETE
te, AdbiX, TETDEE, REBRHIBNT, 4 VT A 11 OFRINTHFHEED 90~110%
ZEie,
gk

Adnix, A Uy A (M) ERICY =T L Y TR EFRBIERIR A M YT L
MU TR VHEREA YT A (M) AR S, ERAIORYEIZ LY ]F 5,

30N
AKinld, BEABHOETH D,
feaR A ER

(1) [ v oL (M n) ERE) OfsRaER (D 2T 5,

(2)  HMEERER (DI XY ERT 5,

pH

6.0~8.0

SRR

(1) IRy K/ 72 N AR D ZREBEBEE LT, A7~ 777 1 —IZ
LUK 10em B L TR AITS & &, Y= F L NI 7 IV HEEA 27 L (Mn) O A
R b LS DOFEREIL AR E ORI EED 5% LT TH 5,

B, VF L NI T I VHEREA T A M) ORAR Y M, Y=F L U TR
VAR 2 FRRICBB L. 707 LY — L7 ) — IR SR LT & S D RAI
o B RN

(2) HEERE THbA P L (MVn) FEFHE ) OFERER (2) Z¥EHT 5,
EEE
MEbA o 0L (Mn) ESHR) OEEEZERT S,

- [

 VTFLY MY T IVEREA VYA (W)

: U4 ) Indate (2-)—'''TIn, [N, N-bis[2-[bis (carboxymethyl)amino]ethyl]glycinato (5-)]-,
dihydorogen(9CI) (CA INDEX NAME)

(CAS %k 5] CAS-135998-32-2

L) AP hEPTFLY PYT /iﬂ&@%ﬁmﬁuﬁﬁ’ﬂféﬁﬁfmﬁﬁgé
ELT AVYYALL EVTF LU b Y T IV ERRE L1 OF L— FAERL
TVB LD EHESN TS,
HeE b# : Wn - C HN,0,027 (Na©)
¥ A= —A U FE2—TF—L LD

(X&) 545.29 (HEE)

(ZhEEZRh )

IR BEIRIE Y~ F 7T DI X 5 B BRI IVER S D2k
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(HEFETERE) TES A

(it I <4 2 S 05050

s = R UERER

- HE B AR

- A DO AN A

« BRI YRS O TR EDORUE

(FE1) Y=FLr b TIVHEEA YT A M) OARy ME, RE0.6~0.8 TH D,
(FE2) Y=FLr I T IUHEBBOAR Y NI, REAICEGAT D,
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31 A4AF TRy (B]) F5E

AT, KEOERFIT, I VHE 123 24 F TN DR TET, AMITIERTHLEE, BE
ARFICIBWN T, 3 T3 123 ORR SIVTZHSEED 90~110% % & ie,
gk

Afhlx, ¥ V124 1 F 2B L TEKRT 22 7 A 123 KOk /> 123 OEEIZ X -
THEONDITVE 123 N—o— I 7o /L—28—HNLARA FF—38—U—FVU AF
NWABR =T =) I haRr D Y AFLA RS L B S5, TSI o8EIC L

ERAR
PEIX

AKinld, BEABHOETH D,
feaREER

(1) TaofeF RN oA (PD) B 7] OReBHER (1) 232 Y,
(2)  MEERER (DI XY ERT 5,
pH
4.5~5.8
SRR
(1) BIHER R REE O F 7S AERE G & 11 TRA LEERERAR O RIS
T, BTN,/ T R /N F AT I RIR (57 :43: 1) ZRBARELE LT, @ik
O T HK 30mm OF S ONEZ TR E LT HE e~ T 7 0 —I2X 0K 10cm &
BALCRBRZATH L&, A A TR0 (PI) OARy b EILUADFSTEEILHEE O i
BED 6% LA T TH Y, FHRTEDOBSHE VT 2% L T TH 5,
BB, AF TN (B ORRy M, MR (FEE 254mm) RS LIz 02
ARy N EILEIC L0 T D,
Fo, BERTIEE S o~ N7 7 =BT U S @EHEFIAY) ERVCTRRT S,
(2) ®BEHE Tavikr Y va (P H7wr) OMERER©Q) 2RI 2D,
EEE
[RE DG I OWT, B~ BRIEEOERER I K 5 HEEDHSTRED E&IZ XLV BU6E
Z2HET D,

g

A FTAS (B])

=3

Methyl (1% 2S5, 3S,55) -8 (3—fluoropropyl) —3—(4-['**T]iodophenyl) -8—azabicyclo[3. 2. 1]octane—
2-carboxylate X% #» w—fluoropropyl—-2 8 —carbomethoxy—3 8 —(4-['**I]iodophenyl) nortropane

. (IUPAC #£) , ioflupane (**1) (INN)

(CAS #§% 7] CAS-155798-07-5

Uk C ey F12INO,

(&) 427.38
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g A

@] CHj
F/\/\N »—O
123,

(ZhHEzh )
UTOEBOZKICBIT S KRV N T VAR—E =TT T 7 ¢
« IR—F Y EBERE
- LB —/MERIERAE

(EFETERE) RS

(it I S 2 405005

s R R B

- HE B AR

- A DA ENE R I A

« BRI YRS O TR EDORUE

(FE1) 7L, BT ERPTERIEIZ R, ;

(1 2) %EwAXﬁykLk%\+ﬁmm%¢éom%ﬁﬁiﬁékﬁ%@%%ﬁf%&mE
BEndh 5, :

(H£3) R AEDHZIE0.55~0. 75,

(FE4) FRFEBRAE OB PR B IEECHR T 2 Wi Th 5,

(£5) HBEEZET5,
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32 A4F<E=L (Bl) F5HE

A, KEOHHFIT, I VE 123 24 A~ P LD TETe, Afit, K LT, 44
~ B rEl, AL, EETDHEE, REARHIBWT, I 7FE 123 OERRSNTZHBIHEED
90~110% % & e,

ik
AKimlE, B/ 124 2B L CTAEKRT L 2EI T L 123 K& /> 123 DEEEIZ L -
THOLNHI TR 12244~ E= LD I URRFEERIET-%, ERAORIEIC LV #T5,

30N
AKinld, BEABHOETH D,
feaREER

(1) Tager by o () BT e OMERER () 2RI 250D,
(2)  MEERER (DI XY ERT 5,
pH
4.8~5.2
SRR
(1) Hobsr iy EegeF L/ 7' T =7 K (28) 1RIK (90 1 10 1 1) A B
LT B~ N T o —I2 L 10em B L CREBR AT Lx @Y e
(P AR N EILAOIEEREIX, HE EORBEEED 6% LT TH D,

RE AT AP OAR Yy MEI, A A~E= DAY ) —LIEIKR (1-250) % [FAERIC
BRL, #HEREZ I VERKICES L0 RATE VX viERT 5, £7-. WERIIHE
J@rua~ s 74— V5 ERCTHRET S,

(2 BEME TaofbrF N oA (ED BTN OMERER©Q) 2T 5 ®Y,
EEE

TASL DN 2 B2 HOWT, A~ fEIE O EBERIZ L 2 HEE DS RE D E &I XV e
ZMET D,

)

A AP= (2])

=3

Ethyl 5, 6-dihydro—7-iodo—'**I-5-methyl-6-oxo—4H —imidazo[1, 5—al[l, 4]benzodiazepine—3
—carboxylate (CA INDEX NAME), iomazenil (**I) (INN), Iomazenil (**1) (JAN)

- (CAS BHRAE B CAS-127396-36-5

UbFRD CpsH ' IN;0,

() 407.29

(=
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IESI

(ZhHEzh )
AR REN BB SN DERS TAMABE BT D TANAELRDZE
(HEfETZRE] TEST A
(it I S 2 S50
s =R R UaRER
- HE B AR
- TESAI DO AN R R A
« BRI YESAI O TR EDORE

(1) L, B7enEENTEREIZ RV,
(E2)  HEHRA~AR Y b L&, HoICmiT %,
(FE3) R AEDH %I 0. 45,

(4 RBREZ2ETD,
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3B BEN—YVTOEL—4—T—FF7r7z423> (B]) F5E

AdbiE, AKEOEHFIT, I UHFE 128 2HEMN—F Y 7oL —4—I— K7 724 0O
TET, AL, KL LT HBN—( VR L —4—a— RT7 7o & I 2T, RinlE,
EETLEE, MEBRICBWT, 37U 123 OFRINTHFEED 90~110% % & ie,

ik

AKimlE, B 124 2B L CTAEKT L EI T L 123 KOF& /> 123 DEEE|IZ L -
THONHIVEILEZEBEN—A Y Tt )L—4—I— R KT 72X I00a UERFLEHRS
Bt EHAOREIC LRSS,

30N
AKinld, BEABHOETH D,
feaREER

(1) TaofeF MY A (PD) B 7] OReBER (1) 232 Y,
(2) MIEERER (DI X0 #RT 2,

pH
4.0~17.0

SRR

(1) HAHeFmsEy A% 7 —n /KB (100) JE#K (800 : 200 : 1) ZJRBHELEE LT,
B/ n~ N5 7 4 —I2K 0K 10em B L CRBREZITH L2 @) HEEN—1 VY S oL
4= —R7 72X I (P ORARy N EILAOITEREIL. g OB EED 5% L
TThs,

B, B N—A YT —4—a— K772 I (B OAKRy I, HE N—A
VTaEN—4—T— RT U7 =¥ I UK (1—-100) Z [AERIC R U SR Z 3 7 E AR
EHLEEEORAENCXVERT D, o, EERTEE/  u~ N T 74— AT ¥
TN VLU B E RO TR S,

(2) i [a vkl N oAb 7'V OMEERER Q) 2 M2 Y,

(3)  FELUEY KL 0. 1mL (T 2mol/L ¥R 0. ImL } ON) 10mg D~ 7R 7 Ay REMZ 5, K
FORAENED -T2, BOT-HE(1-2)2.0nl THREIC~Y /X T LM RERHEL, 71
T he—7EERIK Lol 2Nz, MET 5 Z LIk 29 DA 0130k 0 ik & 0 1
<720 (Img/mL LLF),

Fei - XWEKD 1. 0g 20 | EHHKT Img/mL OPEFEICT D, ZOHK 0. 1l ZE 0 | [F
BRICHEIET 2,

(4) #EY KL 0.50L I2V T UBKFE T =T AEEHE (1 —10) 0.5mL, HfbE e
VT =T A (1—10) 0.5mL K TN0. Imol/L 7 = =7 b U 7 A5kil 50 u L Z 0
2D, NI TaA v ) —)LaRiK 0. 3nL 2Nz, IRV IR, 1—~FH / —/1 0. 5mL
Mz, 16 DEIRVIEE S, COL&, I—~FH¥ /= LVEORTHPEEET 1L, kOt
R L 0 I < 720 (1ppm BAF) o

PRREEHR - BitERdR (11) FKF4 0. 1657g ZIEMEICE D | KK OWIEE T0u L 22 THEM L.,
IEMEIZ 200mL & 9%, 2R 1. 0mL 2 IEMEIZER Y | KK OWIEE 30 1 L 202 CTIERELC 200mL
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L5, ZOWR0.5mL & EREICER D [FARICHEMET 5,

(AR R O 4 BAZ DN T, U~ fREEOBRRERIC X 2 METED I RE D E &I X v HfaE
ZHET S,

g

BN Y FUEN-4-F—FT7 7 x# Iy ()

: ({b2:4] Benzeneethanamine, 4 - (iodo—'?°I) — o —methyl-N- (1-methylethyl) -,
hydrochloride, (. +—.)—(9CI) (CA INDEX NAME), iofetamine (***I) (INN),
N-Isopropyl—-p—lodoamphetamine (***1) Hydrochloride (JAN)

(CAS #§7& ) CAS-85068-76-4

Uk CLHNZT « HCL

(U] 335.74

G
e | CH::CHCHs=
O . HCI
N—CHCH:
H
CHa
(Zhaezh &)

JRFTs Iy v F 277 7 4
(HEFETERE) VRS
(it ) S 2 S 0505
s =R AR
- HE B EABR
- TESAI DO AN R I A
« BRI YESAI D R EDRUE

(FELD =L, AT EAEENTERIEZT RV,

(E2)  WERA~AK Y b LI, +ocmET 5,

(¥£3)  R.fE1Z 0. 3~0. 6 {131,

(E4)  HenBEE 2T 5,

(FE5) KO FHA, |

(E6) 7uE®bn—FBETATE FERE L TREAERET 5, FIETATE Kotk |
HAPRERESD, 7 0% hn— 7MW eSS L TR E 2T 5, |

(LT GIERRIIC Y 7 T f v LR L, BREAICRET S, ZOikE 1-~%Y /)
—ATHSER LT, IR R LT BB L OO A BT B, 1—~F Y — i
L, |
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34 3—TA—FRUONTTF7=DYy (1B]) FEHE
AL, KEOEHAIT, I UF 123 % 3—I— KX DA T T =V 0O TEL, ARibi
KL LT, 3= = FRRU VAT =V ZEie, AT, EE&T 2L & MEAFRIZIHWT,
373 123 OFRRINTICHHFED 90~110% %2 FTe, ARAOHHGREIL, BERRFIZIBWT, 3—
S— KRRV T T =V 1mglZHk L 1. 11~3.7GBq TH 5,
gk
Al ¥t/ 124 1T FE2RE L TERKRT 227 A 123 KOk /0 123 DEERIC K -
THELNDIVFE 123 2 3—I— R VAT T =V r0a vRFFLERSE, RSO I T
F 123 O L7 3 U R ERO OB L%, EHAloRIEIC L 45,
E2VN
AL, BAEHOK TH 5,
(1) fa b b Y on (B B7vL) OMERRAR (1) 2T 5,
(2)  MIEERBR (1) IZXV#ERT D,
pH
4.0~5.0
SRR
(1) HaHesiEy a0 Y UL 0.6g, S UFREBET MY U AL 0g MOYREEKFET b
U D A5 0g lZKEMATHELL T 1000mL & LM EZ KL LT, 80vol% A ¥ / —/v
WIR A BB LT, HErn~ 77 =120 10 B L CRBRZITH & & 3
—G— KRN TT =Ty () OARy NS OKEGTRRIL, g EOBBERED 10%
LLFTHh %,
BB, 3—I— KRV T =V (PI) OARy ME, BiE 3—I— RRXUUALTT
=V OAEPERIRER (1-200) OMEZFERICERL, I - 1—F 7 b= 3R &
FLUCHRSE, b9 —EEE L TStk MO kEERE T Y v AR (1-5)
EWEFELLEEORAT VX VMRS S, $2, BERKER o~ N7 T 0 —HA 7
2T N YA Y BV E OGRS 5,
(2 HEpf Taofr bV os (P A7 vn) oMERER (2) 2%EHT 5,
EEE
A DY RIZOWT, T~ BREE O BRERZ X D RIEEOBESTRED E T & 0 HUEe
HEST 5,

ey

3—F—RRUUALIT=Vr (F])

: YbH4 ) 3-iodobenzylguanidine ('**T), 3-Todobenzylguanidine (***T) (JAN)
(CAS XXd3 7] 76924-93-1

Uk Gl IN,

(&) 271,19
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(g A

. NH
A7 Cm—NH—cf&
[h ﬂ7 NH:
-
]HI
(ZhEERN )

DY TF T T T 4K DR RO

NS T 7T 7 418 K DMk IENE, B eamiaEDR2E
(HEFETERE) VRS

(it I &4 2 05050

s R R UERER

- HE B AR

- TESAI DO AN R A

« BRI YRS 0 R EDORUE

(1) xﬁy}@@%mﬁﬁéfab\Xﬁyf@%éﬁ@RﬁEQm~Q2ﬁﬁK%éo%E
@mﬁﬁﬁ%%th?A@ﬁﬁ?f\k+7b—wk3—a—PNy9w77:yy@§
JF =D ) ERRIE L. REMERET AR ORSICE 5 bDTH S,
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35 JAFrUL (BI) hTEL
Kiblx, B7BAAIT, 3 UK 123 23 7T MY Y AOETEL, Kbk, ERETD & X,
FRE B IRFIZEBW T, 3 U5 123 OFRR ST STEED 90~110% % &1,
g%
A, ¥/ 124 G F AR L TAERT DB T L 123 VFE 2 0123 OBEEIZ -
THLNLIUF 1232 7k MU T AP & UTHBERR L72%, I A AlORGEIZ LY
W5,
(1) AR T ESEIAG 1 %588 Y ORI LIRS DWW T, Y~ BIEED Ge
BRI X DMEEIC LV RBRAEIT O & &, 0.159MeV IZ B — 7 2388 5,
(2)  HMEERER (D) I XV #ERT 5,
SRR
(1) HEHEFEY KA 1 EE2EEE 20RBICEN LRI HOWT, 3 7{bF Y 74
0.5g, I VFEET MY 7L 1.0g KOUREAKFET U A5 0gIZKEZNMZ TEHH LT 100mL
ELTERIEEHIRE LT, Thvol% A% /) —VEIEBREEE LT, Ak e~ T 77 4
IZE DK 10em BB L CRERZ1TO & &, 3 V(T MY U AP O RAR Y FEAAEY Dk
SReld. A EORBIFEED 5% LT Th 5,
B, LT U AP ORAR Y ME, T 7 URIR, AR K OEREEE T U T A
R TN TNHEEFETY Lt 20 RAENZ X W HERT D,
(2) B ACOWT, T~ EED Ge YE AT X 2 HEEO S ED & &
LY BEEERIEST 5 & &, BEHRHZRBWT, aﬁﬁlwgwwmwm% (B YiEh)
BED 0. 3% LT ThH 2,
EEE
Adh 1 ESUIARS 12 E Y OIRBIZEN LTI OW T, B~ BHE O S RE D E
BIZ RV R A RET D,

- [#3]
E2 vV FNECI)
. Ub4) Sodium iodide (Na'1)
(CAS %k 5] CAS-41927-88-2
b Na'®1
(X&) 145.99
(ZhRezh ) HRMR S v F 7T 7 1T X 2 RRIEROZE, FUIRRETCRIC X 2 R IRE O
s
(it ae) o7 LAl
(i F S 2 AR
- BUFI—PERRER (3 B —MEER)
- VS H BRSO AR R

{
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(JFE1)  0.5mL LA L

(JE2)  0.5mL FEAE

(FE3)  &RiliE SEARICEET S 2 L, ;

(E4)  FURFVIURISICED, FoT R~ B % B 5, EELR O
s U 7 BRI E RN 5 L, BLIC LD 3 RS TA2ER ST D TH S,

(FE5)  FURHHER O R Hi
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36

15— (4—3—F7zxz=JL) —3 (R, S) AFILRVATFHUEE (1) 5%

AL, KEOEFAIC, 2 UF128% 15— (4—F—F7==1) —3 (R, S) —AFL
RUOBFH O TETe, AT, #HIEL LT, 15— (4—F—F7==) —3 (R, S)
—AFNRZTHUBEEL, RiE, EET 55L&, MEARIZBWNT, IR 123 OERR
T EHED 90~110% % & Te,

27 3

AKinld, 8/ 124 12 RE LU CTEKRT LB T A 123 LOFE 2 123 OEBEE|Z L -
TELNAITHEIWLE 15— (4—aF3—RFR7x=)) —3 (R, S) —AFNXEFHEHED
IURRTEERSIE%, ERAOREIC XS5,

27N

Ribid, BOBERAOHETH D,
feaR A ER

(D
(2)
pH

g ik FU A (B H7r v OfRRER Q) 2R 5 ED
B (DI X kR T 5,

8.2~9.2
EERAER

(1)

(2)
(3)

ML Ry 3 DT R U U AL 0.5g, S UHEET FY UL L 0g KOURIEAKFET R U 7L
5.0g [ZKZMZ THENLT100mL & L2 ZOEOEEZ K L LTHD) 2% 7 —) /Kl
(100) JR#K (40 : 1) ZJEBHEEL LT, #Er/n~ 777 4 —IZX VK 10em &L

THRBRZIT) L&, 16— (4—3—FK7=x==) —3 (R, S) —AFNXUETh U
(1) OAR > NP OISEEIL, WE EORBUREED 5 %L FTH 5 Y,

728, 16— (4—a—FR7xz=) —3 (R, S) —AFNXETFThUW (P) OR
RNy ME, 16— (4—=3—F7==) —3 (R, S) —AFNAXRUZT I IR RERZHE
BERANTICERICER L, EEiks 3 vRARUCS O Lz L &0 RaEVC X 0T 5,
T HERTEE S a~ VT T AT Z T U by U v E VIR
Do
B Tavfbr FUons () 78 OMERE Q) 28T 5,

FATED AR EL 0.5mL (27 T UERKFE T = ARIE (1 —10) 0.5mL, Hi ke Fo ¥k
NT =T AR (1—10) 0.5mL & TON0. Imol/L 7 = =7 b U 7 L5kl 50 u L &0
2D, NI TuaAr s =X =)L 0.3nL Iz, IRVIBEZ, 1 —~FH/—
0.5mL A%, 156 BEIEVIEES, Z0&x, 1 —~FH /) —LEORT HIEEHEAIL
RO LR 0 < 720y (1ppm BLF),

PORHR - Ailadi (I1) Fo/KFn# 0. 157g Z [IEREIC Y | KL OREE 70 n L 22 TH L,
IEfEIZ 200ml & 95, 2K 1. OmL Z EREICER Y | K OWlE 30 1 L Z i 2 CIEfMELZ 200mL
L%, ZOWK0.5mL ZIEMEIZERY | FERICEAET 5,

EEX
A O LRI OWT, W~ BREIEO BRI K 2 REE OB RED E B2 LV e
WET %,
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el
515— (4—3—F7xz=/) —3 (R, S) AFAXUEZTHUEE (B]) :
: fb%4) Benzenepentadecanoic acid, 4—(iode—'?*1)— B —methyl-(9CI) (CA INDEX NAME) ,
iocanlidic acid(**1) (INN) .
(CAS k3 75)  CAS-123748-56-1
UE5AD Copllys'* 10,
() 454.51
(4] " I-BUIPP
(=
CH,

| 2
123 |4©— (CH2)12—CH—CH2—C\/
OH

(BhEEZh ) HEMGBREI S > T 7T 7 4 I X B IRBRDF
(HEFETERE) VRS

(it I S 2 S 40500

s R AR

- HE B EAR

- A O AN R I A

« BRI YRS O TR EDORUE

[i:;h“

&

(1) 2L, B uAREITERET 2,

(fF2)  WBHICHAOERAZRF L, BERICHRIKEBEER T2,

(H3) R MED B2 0. 45,

(f£4) Bz RT3, |

(E5)  SERRAIC Y 7 7 a A v LR L, BREICEAT B, OHKE 1-~¥Y /|
— TR U R R L7 bR & D@0k % ik 5, :
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37 3—TA—FRUDNTT7=Dy (¥]) FEHE

AL, KEOEHAIT, 3 UF 131 2 3—I— KX IAT T =V 0O TEL, ARibi
HELE LT, 3= =RV VAT T =V amgly, Ribld, EET DL E, BREHRICBWT,
373 131 OFRRINTICHHFED 90~110% % FTe, ARbOHHGREIL, BERRFIZIBWT, 3—
=RV T T =V 1ngllkt L 111~185MBq Td 5,
gk

KiblE, 3—F— X UNT T =vr0a vHRFF423 UHFE 131 TEBIE, RLD I UH
131 K OWERE L 72 3 U R 2RV TR L 728, Ao RNEIC L i35,

E2VN

A%, EBEBHOK TH 5,
REREER

(1) fa vk rY on (P) k) ORRER (1) 2%EHT 5,

(2)  MEERABRIC LV #RT D,
pH

4.0~5.0
MERER (RAHEZERIEY)

IUMF U UL 0.5g, SURMET MU UL L 0g MORIEAKFET FY UL B 0gIZKEMAT
WAL T 1000nl & L7202 L LT, 80vol% A % /) — VIRHE & BB & LT, B
s7u< NI 74 =X 0R10emE L TRBRZIT ) L& 3—3 — XU VL7 T =20 (P)
DARy MUK OEREIT., HE LORBITEED 5% LT Th 5,

BB, 3—I—FKXoonrg7=vr (B1) OARY ME, Bl 3—a— KXo rs77=
v OEBERREKR (1-200) OEELZFRRICEFL, 70 - 1—F7 b=Vl & ggE LT
BREE, b)) EMEEL ORIk, O REEREBRT MY v AR (1-5) ZEELE
CLEORAEVI L VMR T D, £, BERKIER o~ N7 AT XTIV UL
bV GRS 5,

EEE
ravfbF rYon () K OEREEZERT 2,

i)

3—F—RRUVAST =V (H])

. Uk4) 3-iodobenzylguanidine (Y1) , 3-Todobenzylguanidine (**T) (JAN)
(CAS %k 5] T7679-27-7

UeAT ey IN,

(X&) 279.19

g
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.. Y
N CHz—NH—C:’:
[h Jr NH:
i,
]FI-]I
(ZhBEZN )

UF T T T I K DB, ARk 2R S IR R BE R D21
(HEFETERE) VRS

(it I < 2 S 405050

s R R UaRER

- B AR

- TESAI O AR R A

« BRI YESAI O TR EDORE

(E1) Xﬁybwé%mﬁ%@T%D\Xﬁyh@%@ﬁﬁ&ﬁ&OhﬂZHﬁK%éoié
@mﬁﬁﬁ%@%hU?A@ﬁﬁ?f\k+7b—wk3—a—PNy9w77:yy@§
TT =T ) RIS L. REME AT AR ARSICE 5 b D Th S,
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38 AeFrUDL (P) &

Adnlx, AKEOERAT, 3 UF 131 3 7kt N U AOETET, Rk, #iff LT, 2
b N D AOMEE G ENDH D, AL, EETDHEE, REARICBWT, 373 131
DR ST TESRED 90~110% % & te,

Bk

AinE, gk b v s () BRERLUEE, mRAORIEC LTS,
E27N
Ainlx, BAEHOWK TH 5,
(1) K%KObT@ﬁV7%ME%®G@ﬁ%@ﬁﬁ%ﬁiéﬂi%ﬁiDﬁﬁ%ﬁﬁk%\
0. 364MeV |2 B"— 27 %388
(2)  MEEEER (2) | i@%ﬁ?é
pH
7.0~10.0
(1) R AR 0. ImL IZ/K 6ml 200 %, HAbEk (111) 3K 2~3 L hv= 2 1ml 202
TIRVIBE-HAET S &, MU EIREATHD D,
(2)  BHEFEEEY =3 oM P U UL 0.5, I UHREET FY UL L 0g KORERAKFET b
U A5. 0g lZKEMATHENLTI00mL & L2 1iEZE AL LT, Thvol% A ¥ J — L%
JEBARIE L LC, A u~ b T 7 4 —IC X 0 15em BRI L CRBRAZATH & &, 3 UHEME
WOAR Y S OBEREIZ S VMO AR v S ORBEHED 5% FThv, I vk kra
U REBIED AR v NP O RE 2 RO IR,
¥, UMK RO AR v M, HIKEZREE S U TRERICEBRZ1TV. RO
BIEIZ L D R 5,
B L= AMEER L, I 2AFITANT 1~2 SRk ELZB L%, 7Lt LtA
Y RU U LARKR (1-1000) #MEFE L, BICEFRREZEHZET L&, vk Oa vFR
R T2 2 BB L7 ARSI L AKEZ B U RN TT A LA V- M) U ARR (1
—1000) ZMWEFE L, FICHEFRIREEZT 2L X, I EPORREGRT S,
EEE
AL DY ENZDONWT, H o~ HRAEEO B HEO E I X Y igae 2 ET 5,

[

CavieF rY v A (D)

. Uk4) Sodium Todide (Na™1)
(CAS %7K 5] 7790-26-3
UbZ] Nal'l

(X&) 153.99

EEES
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- FOR B RE O E O T %
- HUR M X QR B D TR
(ST RE) BRI S TVRLy,

(E 1) 2KI +2FeCl;—2FeCl,+2KC1+I, THAEL- I VEN M T R LI- & ML )8
AR E 72 D, :

(F 2)  FUHORARy FOCAFNIIHREEA T, I UVRBOAR Yy OGFITRAGCTHY
S, I VR 0. 1~0.4 L, 3 7L 0.6~0. 9 {F3i1)
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39 IoEFrUDL (B ATEL
AKinlx, A7 BAFT, g UF 131 23 vk M) Y LADORTELD, AL, E&T DL X,
FRE B IRFIZEBW T, 3 U5 131 OFRR SN HSTEED 90~110% % &1,
gk
Ak, g ok U o (P) K 280, 7 EAAIORNEIC LSS,
(1) A& EEA S 18288 & ORI LIZRIZ DWW T, Tavfbr hY oa (P)
) OmERRER (1) 2% 5,
(2)  MERER (2) ICXVHERT S,
SRR
(1) I AR LEZRG 6nL 1SN LIZHRICOWT, Ta vk hY oA () k) ofl
ERER (1) #%¥HT 5,
(2)  FEHMEEREY AR L EZEEORBICE LRI HOW T, T3 kT U o4 (B)
) OMEERER (2) #HEHT 5, ZOHEIZRWT, 13 UEBRIEDO AR v NEUSAOEHFIZ)
EHHDIE, T3 URBBEOZR > b LS OFZIZHONTIE, JRRICHO TN ZZRD 5
ZENHoTH, ZOMDOENT] EFHAKA DD ET D,
EEE
Adh 1 AESIAS 18 208 & OIRGIZIED LIZHRIZ DWW T, o~ BHEE OB RED E &I
XV HBRREEIET 5,

 m)
E2 AV FNEC)
. b#24) Sodium Todide T 131 [Capsules) (USP)
(CAS Bk 5] 7790-26-3
(b33 NabT
(X&) 153.99
(Zhaezh &)
- FURIRACHYE 3 0 SBRETERHIE IS L 2 BRI RE R A
VT T T BT LD RURBE RO R ORISR B O3 H
« FOR IR BETUHESE ORI
« HOIR AR K OMERE B D 1RIE
S VLTI T I K D BRSO R
(FaTERE) 7B A
(3 FH &4 5 BAEER)
- B - MERR (B R ER)
- Vi HEABR I R AR
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40 FEAmMB7ZILITIY (P1) F5E

AT KPEDOTEHAIT, 2 UFE 131 23 UvRINTAMET VT I OB TET, AL,
EETLHEE, MEBRFICBWT, 3 UH 131 OFRINTHFEED 90~110% % & ie,
A

AdE, AET VT 201 7T 2450+ (F69000g) Y47-v a vkl /7 LR+ EE AN
WESIZ, AIET V7 I &2 IU#E 131 ZHNT, Benica R L, RSO I U#HE 131
ERWCHER L%, ERFIOREICI v TS,

30N
ARibid, WO~RHOBEHOWTH S,
feaREER

(1) a7 b o (P k) OfRAER (1) 2¥HAT 5,
(2)  AREEOCANMFET VT I KR (1-100) 22 v e ¥ — UigfEiK (pH8. 6, A
A UHREE 0. 075) Z AT, 4 7256 T FY TAME AW 2 BRUKENEIC L R BRE1T 5,
=rE RV rOx=H ) — VKR (1-1000) ZWE L CRAWI IE, /o, BSReE s
Bl & ARLOBEFEED AR v MIAMIET VT I v & FREOKEMG &R,
pH

7.0~8.5
MERER (RaSTEEEY)

G u{bF FY 7L 0.5g, FUVEBET N ULLOg KOWKEEKFET MY 7 A5 0glZKEMZT
WAL T 100mL & L7238 LA S LT, 75vol% A %/ — /LA BB L LT, Afk7 u~ |
757 4 =2 KV 15em R L TRBRZ1T 9 & & AT O BEIX Ak E ORI EED 95%
ETHY, au{thD ARy b DOFSREIL A EORBUINTED 3% LT Th 5,

B, AVAHO ARy M, T T UK, AEEE L ORISR U U LRRIR & AL NS
ICHETE LI L EORATIC XV ERT 5,

EEE
raofbr rUoa (P K OEEEZENT S,

- [t

IVEARBET AT I (U

HE MIET AT ILE LT

U4 REHEERRIEE O, MA TR,
(CAS &&= ) 72 L

L2 FEMIHEE SRR E D 72 O E T X P,
(UR) FEMASER A RREE D7 DR E TE
CahhERh 5]

- FEBR A B oW E

- BRI R D E

L AR BRI R O
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< DA EOWE
(EFETERE) VRS
(it I S 2 S 405050
s R AT ERER
- B AR
- A DAV R R A
« BRI YESHI O TR EDORUE

FED  HBREMEO—F] : BHE 0. 8mA/FL, vKkENRER 3 IREfH],
(FE2) AKy bOGEFIHEECTHS, TATIVHOT I/ BOT I /= E RV
NG L T, /b—~< 2% (Ruhemann’s purple) & W I HFERODORIIRD (= R
U U)o ;
(E3) Ay OGMATHEGTSH Y, 2 YD LA R AE1F 0. 6~0.9 HITTH 5. BE
FERAHE T CHRERNIE D U U A S LD I URA AL BBESNTI vRICARY, TURET Y |
TDAVHRT VT URISIZ LV REET D, é
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41 I TILEEF UL (F) EHK

A, KEOERAIT, I UHE 131 2 2— I ULk 7T N U LD TET, ARihix,
EBETDHEE, MEARKICBWT, 3 7#E 131 OFERINIZBHEHEED 90~110% % & T,
gk

AL, 2— 3 ke FAgo 3 v FEF 74 3 UK 131 TEBRIE, RREO I UK 131 LONE
HEL 723 R EZBRWTRBR L7zt EHAIOREIC LY ] 25,

PEIX
AKinld, BEABHOETH S,
feaR A ER

(1) fa vk hY on (P) k) ORRER (1) 2%EHT 5,
(2)  MEERBRIC LV #RT D,
pH

7.0~9.0
MERER (MSHEENEY)

1—7% 7= e (100) /KIEHE (4:1:1) ZEBRBEE LT, #Ero~ 757 14—
2LV 8em JBBH L CRBRZATH L&, 2—a ke 7l (P1) OARy MUSNOFKGREITH
J& EOWIEHED 5% LU FTH D,

k. 2—avfbe g () ORR Y M, 2—F Uk TAEBO A X 7 —/VEFHR (1—100)
ZIRRRICHER L, SN (R 254nm) MR L7z L S DOAKR Y MLV R 2 EY,

T, EERIEE o~ N7 7 o —Here—2E WS S,

ERIE

ra o vV oa (B) K OERIEEZEMNT D,

lmEm)

ILE FABT R Y A (9])

U

Sodium lodohippurate (**'I)

Glycine, N-[2-(iodo—"*'I)benzyl]—-, monosodium salt
Monosodium o —iodo—'*'I-hippurate (USP)

(CAS %83k 77) 881-17-4

U2 CoH,0.N *'INa

(&) 331.15

(i =)

131)

H @]
N\)J\O' MNa*

o
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(ZhEEZh R )
G M ORISR B DFEIE
(iFaTERE) BEIXBGE S Tunan,

ED 2Ky FOGOTEAREOTH Y, SOREIRSE UL X0, 2Ky b OGS R E
0.6 FHTCd 5, SAMEIRICRILHZ b LA AWEATSH 3 e TS bY &4
PSR WIS 5 7=, W IR S SO E SRR ST, 3 (e g
F R YUY ABHFEL TODHFSE L > TRA D, |
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42 I EAFIL/LALART/—IL (P]) EHE&

AL, AKEOEHFNIT, a UK 131 Z2I AT/ VAL RT ) — VO TEL, b,
KL LT, gV EATF L va L AT ) — v xETe, Ainld, E&T D& &, BREARICEND
T, FUFE 131 OFRRINIHEHED 90~110% % 5T,
gk

Aulx, IHEAF L Va L AT ) — LD I THEFA%23I7FHE 131 TEBSE, RGO I
U 131 KOVEREL 72 3 U R EZBRW TR L 72, ERAIORIEIC I v T 5,

30N
AKinld, BEABHOETH D,
feaR A ER

(1) fa vk hY oa (P) k) OeRRER (1) 2%EHT 5,

(2)  FEERBRIC XV HERT B,
pH

5.5~17.0
MERER (MSHEFENEY)

S b Y A 0.5g, FUREST NY UL L O0g ROREAKFET FY L5 0gIKEMZT
WAL 10000l &5, ZOROEELZHAE LT, =& 2 —L KRR (9:1) ZREREEELE L
T g/ u~ 777 —=12X 0K 10en B L CTREBREZITO L&, I VAT L/ VI L AT
J = (F) OAR >y NSO HAEEILEE EORSEED 10%LL T Th 5,

¥, AU ATFAL I LA LRT )= () ARy ME, GUATFAL I LA LRT ) —
NOT & bR (1-100) ZREERICER L, MR (FHE 2564mm) 2 L7 2D ARy
ML VHERT2EY, 2, #EI#EE 7 a~ N7 70 —RAA 7 2Ty Uik U b
Fov (EHEAIAY) ZRAWTHET 5,

EEE
fra vk rUon (B K OEEEZENT D,

- [#E3]

VAT AaLRT )= (U]

U4

63-F— RKAFN-19-/ - L & h=5(10)-= -3 B—A4—/L (B*T) (IUPAC)
(CAS %§%7 5] 56897-09-7

U] Cppl 08T

(X&) 516.65

(1 =)
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I //%7“?A (2 K DRI B O R E 2 e
(LT RE] TEST A
(i & 4 2 SR )

s TR BT U

- B AR

TSI D NG A

« BRI YRS 0 TR EDORUE

ED 2Ky FOOTEREOTH Y, FOREIRSE LL X0, 2Ky hOGIE R E
0.2 fHE T %, BAMESUICRIH 2 O LHLAMERT 53 LA F L I LA LRT
VISR LT B 100, I8 EICHA S RO E AR ShPIc, 3 kA
FLINAVAT ) —ABEE L CODHFNE L 7> CTRZ D, |
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43 Xt/ (Xe) WARHR

AEE, TAFEVC F /133 ZRIBOE TET, Adbl, HFRHF L L TOERIEET,
A, EETHLEX, MEHKRICBWT, ¥t/ 133 OFRENTBEED 80~120% %45
ie,
gk

A, ¥t/ 133 AW Y REICHRIE L 72%, BE LT, TAFORIEIZ LV T 5,
R

AibiE, BAOKKTH D,

REREER

KEIZOWT, T ~HRRAEED Ge FERBEBICRLLDMEEIC L VRABREZIT Y & &,
0.031 (27 A 133 @ X ##) KL TR0. 081MeV IZ ' — 27 278 5,

MERR (R%E)

Kl ZOWT, T = #EILED Ge HEAR HER T X 2 MEEO BSTHE O E &I KV i hE
HET D L&, MEHFHIZRBWT, &/ 2 133 KUKt /2 133m LS T2 0 J S E 14 i RE
D 0.01% LT TH %,

EEE
AL D Y B DWW T, A~ BUIEE O EE DO E I L 0 e 2 HIET 5,

e

Xk (Xe)

: {b24]) Xenon, isotope of mass 133, xenon(***Xe) (INN), Xenon (***¥e) (JAN)
(CAS §% 5] CAS-14932-42-4

Uk ¥%e

(&) 133
eSS

JRI T It SR RE O A A
&
(HEfETZRE] 77 2 il
(it I <4 2 4050055

BV

(1D TAOIEIIEE TS5 Z &,
(E2) ISR ORHI,
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44 Blea YL T FHE
Abnlx, KEOERAT, 2V v A 201 282 vA (1) OFTEL, Kivlx, E&ETH
LE RTEAKRICBWT, 2V 74201 OFERSNIZMEHEED 90~110% % & Tr,
gk
A, # U U LTIERL T2 B LU CTAERT 28 201 OEZICL > THLILL X Y U A 201
SEEL TR L2 b2 ) o s (') iRERR L7z, ERAIORIEIC I T 5,
E27N
AL, BAEHOK TH S,

(1) REIZHOWT, T~ HRREED Ge P8R HERIC K 2MEEIC LV HBRATTS & &,
0.071 (KR 201 @ X H) D 0.135 KTN0. 167MeV IZ B — 27 238 5,

(2)  MERBR (1) XV ERT D,

pH
4.0~8.0
SRR

(1) EHERREY) TR h=RNU L/ A% ) — )L/ R/ VAR (17:5:2:1) ZJ&
BARIEE LT, g e~ 777 4 —ICL 0K 10em BRI L CRBRZ1TH L = kX U v
L (T1) DRR b USNORBETREIZHEE L ORBETRED 5% T Th 5 2, T
ME/s7n~ 77— ro—2 2O 5,

¥, HAbZ Y U A (T &, HEEF U U AR (1—4000) %FJB% ZEBHL, U vE
U 7T VBRI L O RALKFIRIAIR (1-2) 2MEHE L EEORE B 12X R 5,
(2)  BERE Y RBIZOWT, U BHIEED e Y8 Ak HERIZ X Z)YE'JKE&O)/?&%#HE
ERICEVBSEZNET S L&, REHRICBWT, RESRIZH LTS U 74200 O
ﬁﬁzﬁfﬁ 13 1.0%LL R, Z U w4 202 OFSHEIE 1. 0%LL T, 43 203 OHUEHEEIX 0. 01%LL F T
D,

(3) @ UEY KEL 0.50L 12V = UWEKE T RS T AR (1—-10) 0.5nL, H{bE Fo
FINT EZT LK (1—10) 0.50L KO0, lmol /L 7 =g =F U w7 L3RE 50 u L %
Mz 5,

Ny gTadg sk ) =K 0. 3ml 2z, IRV IBE%, 1-~F%H% / —/10.5ml &
Mz, I BRHEVIREES, 20L&, I-~FH /) —VEORT HREEAIL, RO LER X
DL 72y 9 (2ppm LT,

PERHR - Bitlad (11) FKFI4 0. 167g 2 IEFEICE YD | KL OWRlE 70 u L 2 M2 THD L,
IEMEIZ 200mL & 9%, ZOiR 1. 0mL ZIEMEIZER Y | KK OWIEE 16 1 L 2012 TIEREIC 100mL
LT 5, ZOWKO0.5nL Z IEMEICER Y | FIERICERET 2,

(4 ZUoaUEY KN 0.5mL 12 3mol /L HEFREK 0. 5ml K& ONEEE{kKkSE (30) 50 L Z AN
ZTCRIT %, RIZ, ~T A 87V — 230K 0. 25mL 202 CTIRAIT 5, BIZF T L2 Inl
EMZTREVIEED, 20L&, VL UVEBORTIREFOIL, IROBEKRE VELS 2y &
? (2ppm BAF),

PeEE - REEE A Y A 0.062¢ A IERRICEYD . KEIMATHE L, EMEIZ 200mL &35,
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ZOWK 1. OnL Z EMEICEY |, KZMZ TEMIZ 100mL &35, Z O 0.5mL & IEfEIZED
VLT AR CERET 5,

(5)  EA&RE Y R 2.0nl 2R AT —EICERY . AEERE 0. 2L K OVKEINZ T 5. Onl &
L. ZhUChifbF FY o A8 0K 1 a2z CRfIL, 5 MikET 5 & &, IOAITROMH
B L 0 < 2y Y (5ppm BATF)

POREHR  SRARMENR 1. OmL 2 r A T —&ITH D | AHEEE 0. 2mL X OVKA N2 T 6.0mL & L,
VLT RERICEET 5,
EEE
AREL DY B\ HONWT, Ao~ FRREED S RED E B X 0 igee 2 ET 5,

- [#E3)
HEF Y v s (1) (OT1)
C Ub4) HES—# U %A (O'T1), Thallium chloride (2'T1C1) (9CT) (CA INDEX NAME)
(CAS %§%k% 5]  CAS-55172-29-7
(b5 2'T1cl
(X&) 236.45
(ZhHERNF)
L. LY F 777 41285 0REDDZE :
2. EFVV%7?74’iéMEF PR TR, %@%\%-%%@%&Umﬁﬁ%@%%é
BRI T2 57 41 & B RIFRIE B OB ?
(AR TR A
(i F S 2 AR
s =R R UERER
- M B R
- IR A O R R A
- BUAR A RS OER BEOBE

(E1)  2T1 238825 LT U g DR o 7 2SI S5, ;
(E2)  HAEF U on (1) (') ORAEIH 0.1 Th B, ME SN 5 R EE R L LT |
SEOME S U o AW Y | RAKIE 0.9 Th 5, 728, BIHLEHRM ORI EEE
B2 2720, ARy MO QR 2 kT D Z & é
(E3) 2Ky FOBTAKE~FETHS, VT 77 URIERIE T (Br F) ©TL &8
KETBR L, RATH, 2Ky b0 RERCHRT 5720, RAEOREIRVS, BB |
Z0.1Thd, E
(FE4) T 2TI OBEBOSTA L S *'Pb ORAgE (B 9. 4 Fef]) (CL VAL, RIS |
AU BMEERE (2T, 2071, 29Pb) M AEEL TR BN D, EOTIC, [FBHCAE Uk
R (°T1, 2211, 29Pb) % HA%(K L 21 OMIERER & L CRE STV 5, 5
(EB) WL BEHRO RS TH 5.,

—149—



(FE6)  HILEIREC Y 7 FaAf v LHIBM L, BROICEOT 5, ZOMKE 1-~F% ) |
—ACEEBEE L C, [RREICHRIE L 72 el & Ot ok 4 Hlied 5, |
LT U0 Y Y 2EBBRIKKICEY 302 Y v ACBEL, ~ 04 b7 —v &%
BT THRY LU 2 2 SIS RV kT 5, v T HA B/ U =2 E 305 )
Y L LB SCHIR LR B B T2, EhE R L AT LT RO S T
B |
(GE8) WEBOBRACLEY ., hiltr 2T,
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45 BIE5PHL (*PRa) EHE
AbnlE, KEOERAT, 704223 L7V L0 TEL, Kbk, E&T D & X,
MREBRFIZBWT, 7Y 0 4223 OFERS IV HEHRED 95~105% % & e,
gk
KL, 727F =0 L (#Ac) OEEIZL>THELND T VT A (PRa) Zfli, FBRLCHE
b7 (PRa) FiKE Lictz, ERFOREIZ LTS,
E27N
Aibl%, EBEBHOK TH 5,
REREER
Kl HOWT, T~ #EIED Ge FEARHGIC L D2MEEICLVERETILE, VT
I 223 DT < RUTKHET S 0. 144, 0. 154, 0.270, 0.324 K TR 0.338MeV, B R~ A 211 DA
~HITKHET S 0.351MeV, T Ry 219 DA o~k T % 0,271 KO8 0. 402MeV W ONT4 211
D = RRHKET D 0.405, 0.427, 0.705 ZTN0. 832MeV |2 — 27 2RO D,
pH
6.0~8.0
SRR
(1) FUDL227 KEOBBEHE 220~440kBq IZAHY+ 2 BA Y  FEOEBREZ ML 5,
Z DRI DWT T~ BHAEED Ge FHERR HIER T K 2 BIEEO BURHE O & &I KV KU
%%wﬁﬁék%\@ﬁamﬁwf\@mén@w(@mmﬁa1%h
(2)  TIZF=UL 22T REOKKBUINEE 16. 6MBg (IS T2 &L Y | [A&D 8mol/L ik
REEMZ D, ZOWZ, H DT DA BINEN 7 %8k U7z UTEVA BIE 7 7 M2 AR,
4mol/L HHEARUIK 5ml A3, UTEVA BHAEH 7 A2 B0 4k L7, 4mol/L #EEAFAHK 5ml C DGA
BRE 71 Z L& eV, 0. 05mol/L fifARIK 10mL T S8, lBH&IK & 35, uiw{mﬁz ZoWn
T W7 LK DHBENS 24+ 1 K212, I < BRIEE D Ge M HER T & D HIEE
DOFREDERIZLY, MU DA 227 @ﬁﬁc%ﬁ EXMET D, FD24+1 Frftklc, BHERY
7 5227 OFEREZRIET 2, kOXUZ LV, 1 EIBBEEREOT 7 F = A 227 O HHE
kHD L& BEBICBWT, 727 F =7 4 22T OHEILT W L 223 DFEFRED 0. 014%
UTThs,

T F =0 227 OFEHEBa)  (A2—ALXe * M) X {1,/ (e * )Xt —gm 2 M X1}
(100,798. 62)

A (Ac) = (In2) /', (Ac)

A (Th) = (1n2) /"t , (Th)

AL 1A EHBIEREORERAR O b Y w7 4 227 OEE (Bg)

A, 2 [ HBIEREORERAR O b Y w7 A 227 OEE (Bq)

t o aBHAE O 1 BIEBEIESS 2 [8] B JIE £ TORR (B)

tp(Ac) 1 77 F =7 0227 O (H) ; 7951

t,,(Th) © FU 72227 ONFH (A) ; 18.68

98.62 : 7/ F =7 L 22T NN Y A 2T [ZEEET DR (%)
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EEX

KA DN BT OWT, H o~ #ETE DO BRI X 2 WEIEO I EEDE

WET %,

=

I

(2 & i RE

- [#E3]
LT VYA (PRa)
C Ub4) HET P A (PRa), Radium-223 dichloride (USAN)
(CAS %%k 5)  CAS-444811-40-9
UbF] **RaCl,
(X&) 293.91
(ZhEEZRh )
B D & 2 EBRGUME RN I
(HEFETERE) TES A
(i F S 2 R
s =R R UaRER
- MERR SR
- TESAI DO AN R R A
« BRI YESAI 0 R EDORUE
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JBCE P IR 8 it B VE TR IE R AR R






£HRA

ETREE

| & E |

2]

o

HORPEESE I (I FN344F)

Ef3448 H22H

JEAER IR 2455

HHE

@ S5HHORFREHE (HHROHHIE),
THUYE S DT b Y w7 AEFHK]

D R R (vl RN 3|

Tt 2 ofk) N Y o sk 7]
THORTE Y ) - U o AR
THORPED B b Y w7 4]
(BEHENE)

AE RO, Motk (%) |
Bk, IFER OV, R,

TG, MR, &
i

=]
Jl-ll-!

G

T BOE U R SR L R YE (RRFNS64E)

EFf3645H 20 H

JEAER G IRE1625

AHYIE

@ EAlZHE FFCHERRWAEY AREENTS
&)

AL A DA

AL TGRS = v A NI B8

S34. 08. 2255 /R ITBE I

EFI37T41H 12 A

EE%%/JQ%I2%‘

—HBEKIE

EHALE S TGS VL N7 V7 I SR
B

ERAEESE THEStEa b b U A LA ] B
ERAEES TR v 28T U v 25K ] BN

HEFn384-5H9H

JEAR R R 2405

—HREKIE

EIRMEE THHEa b vV AL s 7] B
n

EIGA R THHEa et v Uil e
EIMAE THEa vk U o A88] BN
EIRL A S THURME e — R L] S8
EIRLA S THEME MY 23— R+ = ik) &
EHRALE S THgE s VLBIREET b Y © NEFR]
3B

EIRLAE TR 7 7 235 2 vk sém
FEARGLA S THERPES T ) a5 I o h TR ] BN

B SUE BRI A IR E (I AN414F)

HF414-5H 26 H

J—ﬁf‘é TEF:2957—

A IE

T R SE S DB ER D INEET DN T BT~ &
R A BLE

PEIEALAS S [TES RO PR ARS8 —8kik] B

Z DA A FHUE FHO KA

S36. 05. 208 R I FEIE

HEFN444E12 H 20 H

— e

AL THGHEZ mv A a R Y U 3ESHR) BN

HF4642 4 15H

— e

IR A it 3 7L REHME AN G 7 L7 X U9k
Sk B

SO B PEE I I (1 F1464F)

WH464F4H1H

JEAERERET9S

YR

BERDIEMEL S THURE] OSCFAHIBR S
ERITLEIBEME N

A TR L O #E95~105% ) 2% Tk
HFHRE R OB S BEIO~110% ) (220 B, LEH,
PRAFANC BT 2 BUES AN S v

MIERBRT O AR o~ b7 T 7ikoBEL BN
B L& G2 i

JE B — A BRBR R VE DS P HE
ok T

— IR R A BN LA S A T

Fa v AfET L7 2y (%) @Eghk). [3 vk
KEHENMET L7 2 v (B1) #EHR]) RO 4=
oA R (PAu) EEED 2oV T, FEBEE RBR D
BUENHT bz

Z O FLE DA

{ VONE 3

7oy AN L

S41. 05. 2655 7R IFBE I

WFI4647H17H

JEAR S IREE270 5

—HhekIE

G [AME T V7 2 6 (RRRI354ES A B4
HIREL65) | & [EWERIAIEE (FBR464ET
AEARERE2635) | 1Ztd bz
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FHRA

% IE

N

UED =2 RGRFEE O HIE I A 5 SE)

HFn464£12H 18 A

— s

EHASL Taofbs o)y (B) k) 8
EIAEL (AU Y Ta—L (PHg) FE4HE] B
ERLAL [Fuxsr (P1) ik B

WR4ATH6H9H

— P SIE

EHMLELSE (a7 o b AR T Z LA (B)
SR BN
EIRGAL [BL ) AF A= (PSe) 1 BN
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The Ministry of Health, Labour and Welfare Ministerial Notification No0.83

Pursuant to Paragraph 1, Article 42 of Pharmaceutical Affairs Law (Law No. 145, 1960), the Minimum
Requirements for Radiopharmaceutical (hereinafter referred to as the “new Requirements”), which has
been established as follows, shall be applied and the Requirement which has been established pursuant to
August, 1996, MHLW Notification No. 242 (hereinafter referred to as the “previous Requirement” ) shall
be abolished. However, in the case of radiopharmaceuticals which are listed in the previous Requirement,
limited to those listed in the Requirement whose standard are authorized in accordance with this
notification pursuant to Article 14 and Article 19-2 of Pharmaceutical Affairs Law (Law No. 145, 1960),
the Name and Standards established in the previous Requirement may be accepted to confirm the Name
and Standards established in the new Requirement before and on March 31 2014. In addition, with regard
to the storage of radiopharmaceuticals defined in the previous Requirement, the storage in force shall

remain applicable.

Norihisa Tamura

The Minister of Health, Labour and Welfare

March 30 2013
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General Notices

The Minimum Requirements for Radiopharmaceuticals specifies for method of preparation,
description, quality and storage of the radiopharmaceuticals prescribed in Part 4. Monographs
(hereinafter referred to as “Monographs”), according to the provisions of Paragraph 1, Article 42 of
Pharmaceutical Affairs Law. The Minimum Requirements for Radiopharmaceuticals may be
abbreviated as “the MRRP.”

In the MRRP, “The Japanese Pharmacopoeia” and “The Minimum Requirements for Biological
Products” shall refer to the Japanese Pharmacopoeia prescribed by the provisions of Paragraph 1,
Article 41 of Pharmaceutical Affairs Law, and the Minimum Requirements for Biological Products
prescribed by the provisions of Paragraph 1, Article 42 of the Law. “The Japanese Industrial Standards”
refer to the Japanese Industrial Standards prescribed by the provisions of Article 11 of the Industrial
Standards Act (Law No. 185, 1949).

In the MRRP, “standard names” are the title names or commonly used names adopted in Part 4.
Monographs and they are regarded as generic names according to Article 50 of the Pharmaceutical
Affairs Law.

Radiopharmaceuticals are to be tested according to the provisions given in the pertinent monographs,
General Notices, General Rules for Preparation and General Test for their conformity to the MRRP.
However, the item of Description in the monograph is given only for information and should not be
taken as indicating standards for conformity.

In this English version, the names of drugs specified in MRRP begin with a capital letter.

The following abbreviations are used for the principal units.

meter m milligram mg
millimeter mm nanogram ng
nanometer nm Celsius degree °C
gram g square centimeter cm”
microgram pg milliliter mL
picogram pg megahertz MHz
mole mol lux Ix

liter L mass per cent %
microliter pL volume per cent  vol%
kilopascal kPa endotoxin unit EU
mole per liter mol/L gigabecquerel GBq
mass parts per million ppm killobecquerel kBq
mass per volume per cent w/v% mega electron volt MeV
centimeter cm electron volt eV
micrometer pm millisievert mSv
kilogram kg megabecquerel MBq
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10.

11.

12.
13.

14.

15.

16.

17.

18.

becquerel Bq sievert Sv

kilo electron volt keV microsievert uSv

When an assurance that a product is of the MRRP quality is obtained consistently from data derived
from the manufacturing process validation studies, and from the records of appropriate manufacturing
process control and of the results of the quality control, some of the test items in the Monograph being
performed for the release of a product may be omitted as occasion demands.

The tests methods specified in the MRRP can be replaced by alternative methods which give better
accuracy and precision. However, where a difference in test results is suspected, only the result
obtained by the procedure given in the MRRP is effective for the final judgment.

The details of the biological test methods may be changed insofar as they do not affect the essential
qualities of the test.

The temperature for the tests or storage is described, in principle, in specified figures. However, the
following expressions may be used instead.

Standard temperature, ordinary temperature, room temperature and lukewarm are defined as 20 °C,
15-25 °C, 1-30 °C and 30-40 °C respectively. A cold place, unless otherwise specified, shall be a place
having a temperature of 1-15 °C.

The temperature of cold water, lukewarm water, warm water and hot water are defined as not
exceeding 10 °C, 30-40 °C, 60-70 °C and about 100 °C respectively.

“Calibration date” or “Calibration time” shall be the date or time specified as the date or time when
the drug concerned is considered to have the radioactivity indicated in the labeling. “Date of
manufacture” or “time of manufacture” shall be the date or time when the drug has been
manufactured.

The term “in vacuum” indicates, unless otherwise specified, a pressure not exceeding 2.0 kPa.

The water to be used in the tests of drugs shall be the water suitable performing the relevant test, such
as the water not containing any substance that would interfere with the test.

As for wording “solution of a solute”, where the name of solvent is not stated, the term “solution”
indicates a solution in water

For solution an expression such as “(1 in 3)”, “(1 in 10)”or “(1 in 100)” means that 1g of a solid is
dissolved in, or ImL of a liquid is diluted with the solvent to make the total volume of 3mL, 10mL or
100mL respectively. For the liquid mixture an expression such as “(10:1)” or “(5:3:1)” means that the
respective numbers of parts, by volume, of the designated liquids are to be mixed.

The term “weigh accurately” means to weigh down to the degree of 0.1mg, 0.0lmg or 0.001mg by
taking into account the purpose of the test and using a relevant weighing device. The term “weigh
exactly” means to weigh to the given decimal places.

A value of “n” figures in a test of a MRRP Drug shall be obtained by rounding off a value “n+1”
figures.

Unless otherwise specified, all tests of the drugs shall be performed at the ordinary temperature and
observations of the results shall follow immediately after the operations. However, the judgment for a

test which is affected by temperature should be based on the conditions at the standard temperature.
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20.

21.

22.

23.

24.

The terms “immediately” / “at once” used in the test of a MRRP Drug mean that the procedure is to be
performed within 30 seconds after the preceding procedure.

In the section under the heading Description, the term “white” is used to indicate white or practically
white, and “colorless” is colorless or practically colorless. For the test of clarity of liquid drugs either a
black or white background shall be used.

In the section under the heading Description, solubilities are expressed by the terms in Table 1. Unless
otherwise specified, solubility means the degree of dissolution of a MRRP Drug, previously powdered
in the case of a solid drug, within 30 minutes in a solvent at 20 £ 5 °C, by vigorous shaking for 30

seconds each time at 5-minute intervals.

Table 1

Descriptive term Volume of solvent required for

dissolving 1g or 1 mL of solute

Very soluble Less than 1mL
Freely soluble From ImL to less than 10mL
Soluble From 10mL to less than 30mL
Sparingly soluble From 30mL to less than 100mL
Slightly soluble From 100mL to less than 1000mL
Very slightly soluble From 1000mL to less than 10000mL
Practically insoluble, or insoluble 10000mL and over

In the test of a drug, the term “dissolve” or “miscible” indicates that it dissolved in, or mixes in
arbitrary proportion with the solvent to form a clear solution or mixture. Insoluble materials other than
the drug including fibers should not be detected or practically invisible, if any.

Identification is the test to identify the radionuclide contained in the drug based upon the property of
the radiation ray emitted by the radionuclide, or to identify the drug based upon its specific property.
Purity is the test to detect impurities/contaminants in the drugs and it, as well as other requirement in
each monograph, specifies the purity of the drug usually by limiting the kind/nature and quantity of
the impurities/contaminants. The impurities/contaminants subject to the purity test are those supposed
to generate/contaminate during the manufacturing process or storage, including hazardous agents such
as heavy metals, arsenic, etc. Among impurities/contaminants, radiochemical impurities are
heterogeneous compounds containing the same radionuclide, and radionuclidic impurities are
radioactive heterogeneous nuclides. If any foreign substances are used or supposed to be added, it is

necessary to perform tests to detect or limit the presence of such substances.
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26.

27.

28.

29.

30.

31.

32.

Assay is the test to determine the radioactivity of the drug by physical procedures, or to determine the

composition of the drug by physical/chemical procedures, thereby calculating specific radioactivity.

In stating the appropriate quantities to be taken for assay, the use of the word “about” indicates a

quantity within 10% of the specified mass.

The container is the device which holds drugs. The stopper or cap, etc., is considered as part of the

container. The containers have no physical and chemical reactivity affecting the specified description

and quality of the contents.

A tight container protects the contents from extraneous solids or liquids, from loss of the contents, and

from efflorescence, deliquescence or evaporation under ordinary or customary conditions of handling,

shipment and storage.

Where a tight container is specified, it may be replaced by a hermetic container.

A hermetic container is impervious to air or any other gas under ordinary or customary conditions of

handling, shipment and storage.

The term “light-resistant” means that it can prevent transmittance of light affecting in the specified

properties and quality of the contents and protect the contained medicament from the light under

ordinary or customary conditions of handling, shipment and storage.

The container used for shielding radiation ray shall have sufficient shielding ability. The outside of the

container must be strong against breakage. The 1 cm dose equivalent rate for the outside of the

container must be as follows:

(1) 2 mSv/hr or less on the outer surface of the container

(2) 100 puSv/hr or less at the position 1 m far from the outer surface of the container

The following matters shall be stated on the immediate container or wrapping of the drugs listed in

monographs, according to the provision of Article 50-9 of the Pharmaceutical Affairs Law. Statements

of these matters may be omitted, in the case of drugs specified in each section of Paragraph 1, Article

211 of the Enforcement Regulations of the Pharmaceutical Affairs Law (The Ministry of Health and

Welfare Ordinance No. 1, 1961), as long as the following matter (except for the matters listed in (2))

are stated on the outer container or wrapping.

(1) Radioactivity determined on the calibration date or at the calibration time

(2) The mark of radioactivity specified in the Japanese Industrial Standard, and distinct letter of
“Radiopharmaceutical” on the upper side of the mark. Provided that the radiopharmaceutical has
fewer radioactivities than that shown in the following Table 2, the mark may be omitted.

Table 2

1* column 2" column 3" column
Radionuclide Quantity Concentration
(Bg) (Ba/g)
F 1x10° 1x10'
'Cr 1x10 1x10°
“Ga 1x10° 1x107
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33.

3)
Q)]
&)

Sy 1x10" 1x10°
*'Rb 1x10° 1x10'
¥Sr 1x10° 1x10°
0y 1x10° 1x10°
*Mo 1x10° 1x10
9mTe 1x10’ 1x10
M 1x10° 1x10
12 1x10’ 1x10
. 1x10° 1x10
PXe 1x10* 1x10°
200 1x10° 1x10

Remarks: In the case of substances with two or more radionuclides, the Quantities or
Concentrations of the radionuclides shall be those that make the sum of the ratio of the level of
each radionuclide listed in the first column of the table to the level specified in the second or the
third column become equal to 1.

Storage

Expiration date

Matters designated as “matters to be stated” in Part 2. General Rules for Preparation and Part 4.

Monographs.

The following matters shall be stated in package inserts of drugs listed in the Monograph, according to

the provisions of Article 52-1-4 of Pharmaceutical Affairs Law.

)]

)

The letter “The Minimum Requirements for Radiopharmaceuticals” or “MRPP” and the standard
names, in the cases of drugs not listed in the Japanese Pharmacopoeia
Matters designated as matter to be stated in package inserts in Part 2. General Rules for

Preparation and Part 4. Monograph
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General Rules for Preparations

[1] General Rules for Preparations

(1
)

3)

4

)

(6)

General Notices for Preparation present general rules for pharmaceutical dosage forms.

In these monographs, preparation characteristics are specified for the dosage form. The
preparation characteristics are confirmed by appropriate tests.

In stating the radioactivity in pharmaceutical preparations, the use of an expression “containing
90-110% of the labeled radioactivity in the calibration date or at the calibration time”, for
example, indicates that the radioactivity determined on the calibration date or at the calibration
time is within the above range.

Pharmaceutical excipients are substances other than active substances contained in preparations,
and they are used to increase the utility of the active substance(s) and preparation, to make
formulation process easier, to keep the product quality, to improve the usability and so forth.
Suitable excipients may be added for these purposes. The excipients to be used, however, must be
pharmacologically inactive and harmless in the administered amount and must not interfere with
the therapeutic efficiency of the preparations.

Purified water to be used for preparations is Purified Water or Purified Water in Containers, and
water for injections is Water for Injection or Water for Injection in Containers.

Containers and packaging for preparations must be suitable for their proper use and for ensuring

safe application, as well as for maintaining the quality of the preparations.

[2] Monographs for Preparations

1

Liquids and Solutions

(1) Liquids and Solutions are liquid preparations, excluding Gases, Capsules, Generators
and Injections.

(2) Liquids and Solutions are usually prepared by dissolving active substance(s) in a solvent or
as they are. Liquids and Solutions may include preparations which are dissolved before use
depending on the properties of the medicine.

(3) Tight containers are used for Liquids and Solutions.

Gases

(1) Gases are preparations of substances that exist in the form of gases (to be referred to as
“gasses”) at the ordinary temperature, including those that are diluted with other suitable
gases.

(2) Gases are usually prepared by isolating and purifying gases by suitable methods.

(3) Hermetic containers are used for Gases.

Capsules

(1) Capsules are preparations enclosed in capsules or wrapped with capsule bases, intended for
oral administration.

(2) A homogeneous mixture of active substance(s) with diluents and other suitable excipients, or

—181—



3)
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®)

granules or formed masses prepared by a suitable method, are filled into capsule shells as
they are or after slight compression.

Unless otherwise specified, Capsules meet the requirements of Uniformity of Dosage.
Unless otherwise specified, Capsules meet the requirements of Dissolution Test or
Disintegration Test.

Tight containers are used for Capsules.

Generators

(M

@

Generators are devices necessary for maintaining a parent nuclide of the suitable chemical
form or its compounds in a suitable support, and for allowing the progeny nuclide or its
compounds to elute from the support. Such devices are combined with a reliable shielding
device for avoidance of unnecessary exposure to the radiation ray.

Generators are usually prepared by maintaining the parent nuclide or its compounds in the

suitable support, and by combining it with necessary devices.

Injections

(M

@

3)

Injections are sterile preparations to be administered directly into the body through skin,

muscle or blood vessel, usually in form of a solution, a suspension or an emulsion of active

substance(s), or of a solid that contains active substance(s) to be dissolved or suspended
before use.

Injections in solution, suspension or emulsion form are usually prepared by the following

methods.

(i) Dissolve, suspend or emulsify active substance(s) with or without excipients in Water
for Injection or an aqueous or non-aqueous vehicle homogenously, fill into containers
for injection, seal, and sterilize.

(i) Dissolve, suspend or emulsify active substance(s) with or without excipients in Water
for Injection or an aqueous or non-aqueous vehicle, and filtrate aseptically a
homogenous liquid, fill into containers for injection and seal.

Every care shall be taken to prevent contamination with microorganisms. The overall

processes of preparing injections, from the preparation of active solution to sterilization,

shall be completed as rapidly as possible, taking into consideration the composition of the
injection and the storage conditions. The concentration of active substance(s) expressed in %

represents w/v%.

Injections that are to be dissolved or suspended before use and are designated in the name as

“for injection” may be accompanied by a suitable vehicle to dissolve or suspend the supplied

preparation (hereinafter referred to as “vehicle attached to preparation”). Injections to be

adjusted in pH before use may be accompanied by an appropriate buffer to adjust pH.

Injections may be prepared as Freeze-dried Injections to prevent degradation or deactivation

of the active substance(s) in solutions.

Freeze-dried Injections are usually prepared by dissolving active substance(s) with or

without excipients such as diluents in Water for Injection, sterilizing the solution by aseptic
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)

filtration, filling the filtrate directly into individual containers for injection and being
freeze-dried, or dividing the filtrate in special containers, being freeze-dried and transferred
into individual containers for injection.

To prevent errors in the preparation with vehicles attached or administration of injections, or
bacterial or foreign matter contamination, or for the purpose of urgent use, prefilled syringes
may be prepared.

Prefilled syringes for injections are usually prepared by dissolving, suspending or
emulsifying active substance(s) with or without excipients in a vehicle, and filling into
syringes.

Vehicles used in injections, attached to preparations or added to adjust the pH must be
harmless in the amounts usually administered and must not interfere with the therapeutic
efficiency of the active substance(s).

As the vehicle of aqueous injections, Water for Injection is usually used. Isotonic Sodium
Chloride Solution, Ringer’s Solution, or other suitable aqueous solutions may be used
instead.

Unless otherwise specified, these aqueous vehicles, other than those exclusively for
intracutaneous, subcutaneous or intramuscular administration meet the requirements of
Bacterial Endotoxins Test.

When the Bacterial Endotoxins Test is not applicable to aqueous vehicles, the Pyrogen Test
may be applied instead.

Unless otherwise specified, any coloring agent must not be added solely for the purpose of
coloring the preparation.

Sodium Chloride or other excipients may be added to aqueous injections to adjust them
isotonic to blood or other body fluids. Acid or alkalis may be added to adjust the pH.
Injections supplied in multiple-dose containers may be added sufficient amounts of suitable
preservatives to prevent the growth of microorganisms.

Unless otherwise specified, Vehicles used in injections, attached to preparations or added to
adjust the pH other than those used exclusively for intracutaneous, subcutaneous or
intramuscular administration meet the requirements of Bacterial Endotoxins Test (unless
otherwise specified they are less than 150 EU/vial. However, in the case of injections into
spinal cord, they are less than 12 EU/vial.). In the case where the Bacterial Endotoxins Test
is not applicable, the Pyrogen Test may be applied instead. However, unless otherwise
specified, the test may be conducted after shipment and after the radioactivity in the product

has decreased.

(10) Unless otherwise specified, Vehicles used in injections, attached to preparations or added to

adjust the pH meet the requirements of Sterility Test. When Injections contain nuclides with
a half-life of not more than 14days, and are manufactured with a sterilization method which
has been confirmed to have a satisfactory sterilizing effects in test using appropriate

indicator organisms and indicator agents, they may be shipped before the completion of the
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sterility test which has been started on the day of manufacture.

(11) Containers of Injections are colorless and meet the requirements of Test for Glass Container
for Injections. Where specified in individual monographs, these containers may be replaced
by colored containers meeting the requirements of Test for Glass Container for Injections.

(12) Unless otherwise specified, Injections and vehicles attached to preparations or added to
adjust the pH meet the requirements of Foreign Insoluble Matter Test for Injections.

(13) Unless otherwise specified, Injections and vehicles attached to preparations or added to
adjust the pH meet the requirements of Insoluble Particulate Matter Test for Injections.

(14) Unless otherwise specified, the actual volumes of Injections are slightly larger than the
labeled volume, and are sufficient for injecting the labeled volume.

(15) Unless otherwise specified, the actual volumes of nonradioactive injections meet the
requirements of Test for Extractable Volume of Parenteral Preparations.

(16) Unless otherwise specified, Injections to be dissolved or suspended before use meet the
requirements of Uniformity of Dosage Units.

(17) Suspensions for injection are usually not to be injected into blood vessels or spinal cord, and
emulsions for injection are not to be injected into the spinal cord.

(18) The maximum size of particles observed in suspensions for injections is usually not larger
than 150 pum, and that of particles in emulsions for injection is usually not larger than 7 pm.

(19) The following information, unless otherwise specified, must be written on the package
leaflet, or the container or wrapper.

(1) In case where the vehicle is not specified, the name of the employed vehicle, with the
exception of Water for Injection, sodium chloride solution not exceeding 0.9 w/v% and
those vehicles in which acids or alkalis are used in order to adjust the pH.

(i) In case of vehicle attached to preparation or added to adjust the pH, the name of the
vehicle, content volume, ingredients and quantities or ratios, and a statement of the
presence of the vehicle on the outer container or outer wrapper.

(iii)) Name and quality of stabilizers, preservatives and diluents if added. In the case where
nitrogen or carbon dioxide is filled in the container to replace the air inside, a statement
of this replacement is not required.

(20) For ampoules or other containers of 2 mL or less, the designations “injection”, “for injection”
and “aqueous suspension for injection” may be replaced by “inj.”, “for inj.” and “aq. susp.
for inj.”, respectively.

For ampoules or other containers of more than 2 mL and not exceeding 10 mL, made of

glass or similar materials, the designation “injection”, “for injection” and ‘“aqueous

suspension for injection” may be abbreviated in the same way as above, when the
information is printed directly on the surface of ampoules or containers.

(21) Tight containers are used for Injections.
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General Tests, Processes and Apparatus

General Tests, Process and Apparatus include common methods for tests, useful tests methods for quality
recognition of drugs and other articles related to them. Unless otherwise specified, Liquid Chromatography,
Bacterial Endotoxins Test, Gas Chromatography, Gamma-Ray Measurement, Atomic Absorption
Spectrophotometry, Ultraviolet-visible Spectrophotometry, Uniformity of Dosage Units, Test for
Extractable Volume of Parenteral Preparations, Foreign Insoluble Matter Test for Injections, Foreign
Particulate Matter Test for Injections, Test for Glass Containers for Injections, Iron Limit Test,
Electrophoresis, Thin-layer Chromatography, Pyrogen Test, pH Determination, Beta-Ray Measurement,
Disintegration Test, Sterility Test, Dissolution Test and Paper Chromatography are performed as directed in
the corresponding items.
1. Physical Methods
Radiation Measurement
1.01 Gamma-Ray Measurement
Gamma-Ray Measurement is a method for detection and analysis of gamma-rays and X-rays
(hereinafter referred to as “gamma-ray”) emitted from radionuclides by Ge semiconductor
detectors, Nal(TI) scintillation detectors or ionization chambers.
Unless otherwise specified, Ge semiconductor detectors shall be used for identification or assay
of nuclides and detection or assay of radionuclidic impurities, and Nal(T1I) scintillation detectors
or ionization chambers should be applied for the radioactivity measurement or radioactive
concentration in the cases where the nuclide has been identified.
(1) Measurement with Ge semiconductor detectors

Measurement with Ge semiconductor detectors is a method to identify the radionuclide, to

detect radionuclidic impurities, or to quantify the nuclide or radionuclidic impurities by

analyzing the gamma-ray spectrum emitted from a sample, and then determining the energy
of all photopeaks and the counting rate of the peak.

The energy calibration curve shall be acquired preliminary for identification of nuclides or

detection of radionuclidic impurities, and the peak counting efficiency curve (hereinafter

referred to as “counting efficiency curve”) shall be acquired preliminary for the radioactivity
measurement.

(1) Apparatus: Gamma-ray spectrometer composed of Ge semiconductor detector, pulse
height analyzer, data processing unit, and radiation shield, etc.

(i) Acquisition of energy calibration curve: Place an appropriate gamma-ray standard
source at a designated distance from the gamma-ray detector endcap, and determine
gamma-ray spectrum. Determine the correlation between peak channels and
gamma-ray energies obtained from nuclide data at appropriate intervals from the
low-energy to high-energy range, and prepare an energy calibration curve for the

spectrometer.

—185—



(iii) Acquisition of counting efficiency curve: Place an appropriate gamma-ray standard

(iv)

)

source at a designated distance from the gamma-ray detector, and determine
gamma-ray spectrum. Determine the counting efficiency by giving appropriate
correction factor to the ratio of the counting rate in the peak area to the radioactivity of
the standard. Calculate counting efficiencies at several energy points within appropriate
energy range, and prepare a counting efficiency curve. The counting efficiency is
calculated with the following formula:
N
AR
F : Counting efficiency of the photopeak

F= - C

N : Net counting rate of the photopeak area (s)
A : Radioactivity of the standard source (Bq)
R : Gamma-ray emission rate per radioactive decay
C': Correction factor
A counting efficiency curve may not be needed in the case where the nuclide of sample
is same as that of standard; and the radioactivity measurement in the sample may be
measured solely by the comparison between the counting rate of the sample and that of
the standard.
Identification of nuclide and detection of radionuclidic impurities: Determine the
gamma-ray spectrum with an appropriate amount of sample, obtain the photopeak
energy observed in the spectrum from the energy calibration curve, and identify the
nuclide concerned. When it is difficult to identify the nuclide solely from the
gamma-ray spectrum in case of the monoenergetic gamma-emitter, for example,
determine the gamma-ray spectrum of the sample again under the same conditions after
a certain period of time. Thus, calculate the half-life of the nuclide concerned from the
decreasing of the counting rate of the photopeak area, and identify the nuclide.
Radioactivity measurement: Transfer the sample solution to an appropriate container
for measurement and determine the gamma-ray spectrum under the same conditions as
the determination for the counting efficiency curve. Calculate the counting rate in the
photopeak area of the gamma-ray interested, and obtain the radioactivity of the
measured sample with the following formula:
N

F+*R

A : Radioactivity of the sample solution (Bq)

A=

.Cg

N : Net counting rate of the sample in the photopeak area (s™)
F : Counting efficiency rate obtained from the counting efficiency curve
R : Gamma-ray emission rate per decay

Cg : Correction factor

When the sample contains radionuclidic impurities, it must be confirmed that the
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photopeaks of the radionuclidic impurities do not influence the photopeak interested by
overlapping, etc.. Radioactivity of the impurities is also determined by the same
method.

The energy calibration curve and the counting efficiency curve may be used in a certain

period, but recalibration of these must be required, as necessary.

(2) Measurement by Nal(T1) scintillation detectors

Measurement by Nal(Tl) scintillation detector is a method for radioactivity measurement of

samples by using a counting efficiency, which is acquired preliminary from gamma-ray

emitted by the standard solution made of the same nuclide with the sample under the same

measuring conditions.

(i)

(i)

(iii)

Apparatus: Nal(Tl) scintillation counter composed of Nal(Tl) scintillation detector,
photomultiplier and pulse height analyzer, etc.

Calculation of counting efficiency: Transfer a fixed amount of standard solution to a
measurement container for the standard source. Determine a counting rate of the
standard source at an appropriate range of gamma-ray energy with a Nal(TI)
scintillation counter, and calculate the counting efficiency by the ratio of net counting
rate to radioactivity of the standard source.

Radioactivity measurement: Transfer the sample in the volume same to the standard
source to measuring container of the same material and same shape. Determine the
radioactivity of the sample at the same gamma energy region as the standard source for
counting efficiency calculation by Nal(Tl) scintillation counter, and obtain the

radioactivity of the measured aliquot of sample with the following formula:

A=

N Cg

F

A : Radioactivity of the sample solution (Bq)

N : Net counting rate (s™)

F : Counting efficiency

Cg : Correction factor

As a Nal(Tl) scintillation counter is an energy-dependent spectrometer, a caution shall
be paid that if the energy range differs between measurement for the counting
efficiency calculation and measurement of the sample, the counting rate may be
affected remarkably. In the condition of very high counting efficiency, counting of
cascade gamma-rays may cause considerable pulse sum effect, therefore some
countermeasure such as to secure distance between detector and sample may be
required.

The determined counting efficiency may be used in a certain period, but recalibration

must be required, as necessary.

(3) Measurement by ionization chambers

Measurement by ionization chambers is a method to determine ionization current or
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indicated value converted from the ionization current (hereinafter referred to as “ionization

current value”). For the radioactivity measurement, conversion factor from ionization

current to radioactivity (hereinafter referred to as “radioactivity conversion factor”) shall be

acquired preliminary for the each radionuclide.

(i)

(i)

(iii)

Apparatus: Ionization chamber is composed of an ionization chamber, amperometric
devices, data processing units and radiation shield, etc.
Calculation of radioactivity conversion factor (calibration): The standard source is
prepared by transferring a fixed amount of standard solution of the nuclide identical
with target nuclide of sample to a measurement container. Measure the ionization
current value of the standard source at the determined position in the ionization
chamber ,and obtain the radioactivity conversion factor form the ratio of the
radioactivity to the ionization current value with the following formula:
K=
Is

K : Radioactivity conversion factor (Bq/A)
As : Radioactivity of the standard source (Bq)
Is: Net ionization current value (A)
Although radioactivity conversion factor may be used in a certain period, it is advisable
to confirm that the radioactivity conversion factor is kept unchanged by measuring the
same standard source with long half-life nuclide such as Cs-137 appropriately.
Recalibration must be done, as necessary.
Correction of radioactivity conversion factor of samples containing radionuclidic
impurities: When measuring a sample containing radionuclidic impurities, the
measured ionization current value contains effects by the impurities. In such case, the
correction factor of the radioactivity conversion factor shall be determined from
radionuclidic impurity mix ratio by measuring a part or whole of the sample by a Ge
semiconductor detector to quantify the radioactivity of each impurity. The total
ionization current value may be obtained with the following formula:

A A A,

] :_O+_1+
1
YK, K, K,

:i 1+ ﬁo&_’.io&_’_
K, K, )\ K, | 4, )\ K,

1 - Net ionization current value including effect of impurities (A)

+..

[t

A, : Radioactivity of the target nuclide (Bq)

K, : Radioactivity conversion factor of the target nuclide (Bq/A)
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A, : Radioactivity of the impurity 1 (Bq)
K, : Radioactivity conversion factor of the impurityl (Bq/A)
A, : Radioactivity of the impurity 2 (Bq)

K, : Radioactivity conversion factor of the impurity 2 (Bq/A)

Correction factor H to the radioactivity conversion factor is obtained with the following

formula:

1

CIENCNE)

Although it is favorable to obtain radioactivity conversion factors to each impurity (Ki,

i=1,2,...) by using standard sources for each impurity, it is acceptable to calculate the
radioactivity conversion factor from the energy characteristics of the analyzer used.
When it is difficult to obtain each radioactivity conversion factor to each impurity with
this method and when the sample contains only one or two radionuclidic impurities, the
correction factor may be obtained with the following procedure:

(iv) Radioactivity measurement: Place a sample solution in the determined space, measure
the ionization current value, and obtain the radioactivity of the sample with the
following formula:

A=K-+I-Cg-H

A : Radioactivity of the sample solution (Bq)

K : Radioactivity conversion factor (Bq/A)

I : Net ionization current value

Cg : Correction factor resulting from the difference of the measuring condition

between the sample solution and the standard solution

H : Correction factor for radionuclidic impurities

The material elements for correction by Cg are liquid volume, material of measurement

container and shape of measurement container.

1.02 Beta-Ray Measurement

Beta-Ray Measurement is a method used generally for measuring of radioactivity of
radionuclides called as pure beta nuclide which emits beta-rays only without gamma-rays. The
beta-ray measurement includes measurement by liquid scintillation counters and by ionization
chambers.
Although liquid scintillation counters are generally used to analysis of beta-ray emitters, dilution
and fractionation of sample will be needed due to its low upper limit of measurable radioactivity.

By contraries contrast, measurement with ionization chamber is applicable to high-energy
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beta-rays and high level radioactivity and generally useful for radiopharmaceuticals without
dilution of the sample.
(1) Measurement with liquid scintillation counters
A liquid scintillation counter is an apparatus to detect fluorescence emitted by the interaction
between scintillator and beta-rays when a sample is added to the liquid scintillator. The
liquid scintillator consists of organic solvents and fluorescent substances. For the Beta-Ray
Measurement with liquid scintillation counters, surfactant added hydrophilic scintillator is
used to homogeneously disperse the sample in the liquid scintillator. High water content will
cause phase separation, measurement is usually made at the colloidal status which gives
stable high counting rate.
This measurement method is required precise pipetting, because the measuring sample is
prepared by dividing an aliquot of the test sample solution. Appropriate dilution of the
aliquot is required because of the relatively low upper limit of measurable radioactivity. In
addition, the counting efficiency of beta-ray observed with the liquid scintillation counter
depends on the quenching effect which means the decrease of fluorescence intensity by a
given substance. Therefore its correction should be made appropriately.
The beta-ray measurement method includes the external standard method and the efficiency
tracing method, these are popular quantification methods by liquid scintillation counters.
(1) External standard method
External standard method is a method to obtain the correlation between the counting
efficiency and the extent of quenching from the spectrum of the Compton electron
emitted by the generated from sample externally irradiated with appropriate dose of
gamma-rays.
a  Preparation of samples
Quenching standard source
To draw the calibration curve for quenching, prepare several vials of quenching
standard sources whose quenching differs from each other. A certain amount of
hydrophilic scintillator and the same solvent with the test sample as quencher (a
substance forcibly cause the quenching) varying the additive amount are added to
vials to make the different quenching specimens. Drop the determined amount of
standard solution containing the same radionuclide with the test sample to the
vials respectively. Cap the vials tightly, and mix homogenously to use as the
quenching standard sources.
Test sample
Drop an appropriate amount of test sample to the scintillator, to make the
quenching of the sample solution within the range covered by the calibration curve.
In addition, to avoid the counting loss and the pile-up caused by high count rate,
the test sample shall be diluted appropriately. The dilution rate for measuring

sample preparation and the amount added sample to the vial shall be measured
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precisely.

Blank sample

Apply the same procedure for preparing quenching standard solution, by using
distilled water instead of the standard source.

Acquisition of the quenching calibration curve

Measure the quenching standard sources to obtain their counting rate respectively.
Set the measuring sensitivity as infinity for the upper limit of the energy range,
and as lower as possible unless electrical noise influences for the lower limit of the
energy range. Measure the radioactivity of the blank solution with the same
measuring condition, and then calculate the net counting rate by subtracting the
counting rates of the blank solution from those of the quenching standard sources.
In addition, determine the spectrum of Compton electrons of sample by irradiating
with the external radiation source, and then calculate the extent of quenching. As a
general liquid scintillation counter has the external radiation source therein, and
the external radiation is automatically emitted when measuring radioactivity of the
sample with the mode selection for external standard method, radioactivity and the
extent of quenching are obtained at once.

Nn
ef =—
p Ast

gf : Counting efficiency

Nn : Net Counting Rate (s™)

Ast: Radioactivity of quenching standard sources (Bq)

Obtain the counting efficiency by the net counting rate and the radioactivities of
the quenching standard sources.

Radioactivity measurement

Measure the counting rate of the sample solution. For the measurement, the
condition of the upper and lower limit of the energy range should be the same as
the condition for obtaining the quenching calibration curve. In addition, measure
the counting rate of the blank sample with the same condition, and calculate the
net counting rate (Nns). At the same time, measure the spectrum of Compton
electron of blank sample by irradiating with the external radiation source, and
calculate the extent of quenching to the sample solution (Qss). Read the counting
efficiency to the extent of quenching (Qss) from the quenching calibration curve,
and then obtain the radioactivity of the sample with the following formula.

R Nns
&bs

A : Radioactivity of the sample (Bq)

Nns : Net counting rate (s™)
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gfs : Counting efficiency to Qss

As a general liquid scintillation counter may record the data of the quenching
calibration curve in its internal memory, a sequence of these analyses can be made
automatically. However, as the quenching calibration curve is affected by the
stability of scintillation counters, the quenching by the liquid scintillation counters

should be recalibrated periodically or as needed.

(i) Efficiency tracing method

Efficiency tracing method is a method for measuring a radioactivity of a sample

solution and a standard source under the same condition, and the radioactivity of

sample is calculated by extrapolating the counting efficiency of the sample to the point

where the counting efficiency of the standard source is 100%. This method has some

advantages that can use a long half-life radionuclide as the standard sources which will

have a small influence to the quenching effect and no need to use the same radionuclide

as the standard source with the samples.

a

Preparation of samples

Standard source

You don’t need to use the same radionuclide of the sample as the standard sources,
but the standard sources only need to give about 100 % of counting efficiency
under the condition where quenching effect is not very large.

It is generally needed that the beta-ray energy of the standard source is not higher
than that of the samples. Usually the standard source containing carbon-14 is
applicable to various radionuclide measurements because of its long half-life.

Test sample

Prepare the sample solution diluted appropriately to avoid the counting loss or the
pile-up by higher counting rate. Record the amount of sample added and the
dilution rate precisely. You don’t need to use the same scintillator of standard
sources to prepare the sample solution.

Blank sample

Prepare blank sample by adding almost the same amount of distilled water or
diluted hydrochloric acid in order to reach the same level of quenching effects
between the sample and the blank sample.

Radioactivity measurement

For measuring the spectrum of the standard source, set the upper limit of the
energy range to infinity and the lower limit channels of the energy range to R1,
R2,..., and measure the counting rate Nsl, Ns2,..., for each energy range,
respectively. Obtain counting efficiency in each energy range €l, €2,..., from the
radioactivity of the standard source and the measured counting rate with the

following formula.
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. Nsi
& =—
Ast

¢i : Counting efficiency at the range Ri

(=1,2,...)

Ast: Radioactivity of the standard source

Nsi: Net counting rate at the range Ri

In the spectrum data of the sample solution, obtain the counting rates N1, N2,...
for each range at the same lower limit channel of the counting range with that of
standard solution measurement R1, R2, ..., respectively. Plot the counting rate of
the sample solution Ni to the calculated €i, and the value extrapolated for 100%
counting efficiency of the standard source from an approximate curve determined
based on the least-square method shows the radioactivity of the sample solution.
As a liquid scintillation counter usually has the function to measure the
radioactivities of the samples automatically, a sequence of the analysis may be
made automatically. When the data of the standard source is pre-recorded in the
analytical program, such data is also applicable. However the liquid scintillation
counters should be recalibrated periodically or as needed in order to confirm the

stability of the equipment and normal functioning of the program.

(2) Measurement with ionization chamber

Measurement with ionization chamber is only applicable to assay pure beta radionuclide

whose maximum energy of beta-rays is not less than 1 MeV and the radioactivity is more

than dozens of MBq, because the ionization chamber originally designed for measuring the

gamma-rays. With this method, the bremsstrahlung radiation resulted from the interaction

between the beta-ray emitted from the sample solution and the surrounding components

including radiation source itself, container and holders and the wall of the ionization

chamber. Therefore, these conditions for measurement should be identical to those at the

time of calibration or can be corrected appropriately.

(i) Calculation of the calibration constant

(i)

Take the fixed amount of the radioactive standard solution of the same radionuclide
with the sample solution into a designated measuring container. Place the standard
source in the designated position of the ionization chamber, measure the radioactivity,
and then obtain the calibration constant into radioactivity from the ratio of the

radioactivity to the ionization current value with the following formula.

As

K==

Is

K : Calibration constant into radioactivity (Bq/A)
As : Radioactivity of the standard source (Bq)
Is: Net ionization current value (A)
Radioactivity measurement

Measure the ionization current value of the sample solution in the same container and
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volume with the standard source under the same measuring condition, and then obtain
the radioactivity of the sample solution with the following formula.
A=K+1-C
A : Radioactivity of the sample solution (Bq)
K : Calibration constant into radioactivity (Bq/A)
I : Net ionization current value
C': Correction factor based on the difference of the measuring condition for the sample
solution from the standard source at calibration.

Main elements for correction in C are difference of the volume and material and shape
of the container. When measuring the beta-rays with ionization chambers, the effect of
these elements for correction is quite big, therefore very precise calculation of the
calibration constant is required.

(ii1) Identification of gamma-emitting radionuclide as impurity and correction of measuring
radioactivity.
When quantifying the radioactivity with ionization chambers, identify gamma-emitting
nuclides as impurities with a measured with gamma-ray spectrometer. When the sample
solution contains nuclidic impurity, subtract the contribution by the nuclidic impurity
from the total ionization current observed with the following formula.

= Ai

S ki

I : Net ionization current value of target radionuclide (A)

I=1I,-

1, : Measured net ionization current value (including the contribution by the nuclidic

impurity)

Ai: Radioactivity of the nuclidic impurity i (Bq)
Ki: Calibration constant into radioactivity for the nuclidic impurity i
Since the conversion rate of beta-energy to bremsstrahlung radiation is generally small,
the response of ionization chamber to the pure beta radionuclide is much less than that
to gamma-ray emitting radionuclide, which is about 1 to 100 in many cases. Therefore,
even if the contaminating rate of gamma-emitting nuclidic impurity is small, its
contribution is relatively high. Therefore, it shall be noted that the correction depends
on the accuracy of the measurement of nuclidic impurity by gamma-ray spectrometers.
In addition, when the contaminating rate of the gamma-emitting nuclide as nuclidic
impurity is relatively high (which depends on the kind of the radionuclide, but higher
than about 1%), the measurement accuracy will cause a big impact to the results which
requires attention.

Chromatography

1.11 Liquid Chromatography

Proceed as specified in the Liquid Chromatography under General Tests of the current Japanese
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Pharmacopoeia.

1.12 Gas Chromatography
Proceed as specified in the Gas Chromatography under General Tests of the current Japanese
Pharmacopoeia.

1.13 Thin-layer Chromatography
Thin-layer Chromatography is a method to separate each ingredient by developing a mixture in a
mobile phase, using a thin-layer made of a suitable stationary phase, and is applied for
identification, purity test, etc., of substances.
Preparation of thin-layer plate
Proceed as specified in the Preparation of thin-layer plate of Thin-layer Chromatography under
General Tests of the current Japanese Pharmacopoeia.
Procedure
Unless otherwise specified, proceed by the following method.
Designate a line about 20mm distant from the bottom of the thin-layer plate as the starting line,
apply an appropriate amount of the sample solution at points on this line as a spot or a band, and
air-dry. When a carrier is necessary, apply the carrier solution prescribed in Part 4. Monographs
on the starting line of the thin-layer, apply the above-mentioned sample at the same position, and
air-dry. Unless otherwise specified, in the container, the developing solvent is placed up to about
10cm in height from the bottom beforehand, seal the container closely, and allow it to stand for 1
hour at ordinary temperature. Place the plate in the container, avoiding contact with the inside
wall, and seal the container. Develop it at ordinary temperature.
When the solvent front has ascended from the starting line to the distance directed in Part4.
Monographs, remove the plate from the container. Immediately put a mark at the solvent front.
After air-drying, observe the location of the spots or the bands by the method specified in the Part
4 Monographs, when the method is covered in the Part 4.Monographs. Determine the
radioactivity from the peak area obtained with a suitable chromatogram scanner, or from each
part of scraped thin-layer or each piece of thin-layer cut into constant width with a suitable
counting device. Calculate the Rf value by using the following equation.
When authentic substances to be used for confirmation of the position of the spot or the band are
specified in Part 4.Monographs, perform the test in the same way with respect to solutions
prepared by dissolving these substances in a suitable solvent such as buffer solutions.

Rf =

distance from the starting line to the center of the spot or the band

distance from the starting line to the solvent front
1.14 Paper Chromatography
Paper Chromatography is a method to separate each ingredient by developing a mixture in a
mobile phase, using a sheet of filter paper, and is applied for identification, purity test, etc., of
substances.
Procedure

Unless otherwise specified, proceed by the following method.
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Designate a line about S0mm distant from the bottom of a sheet of filter paper, 20 to 30mm wide,
as the starting line, apply an appropriate amount of the sample solution at points on this line as a
spot or a band, and air-dry. When a carrier is necessary, apply the carrier solution prescribed in
Part 4. Monographs on the starting line of the filter paper, apply the above-mentioned sample at
the same position, and air-dry. Then, suspend the paper in a container for developing of about 500
mm in height, which contains the developing solvent in its bottom section beforehand and the
inside of which is already saturated by the vapor of the solvent, taking care to avoid contact with
the walls. Immerse the paper in the solvent so that the lower edge of paper is covered with the
solvent to about 10 mm from the bottom. Seal the container and allow the solvent to ascend on
the paper at ordinary temperature.

When the solvent front has ascended from the starting line to the distance directed in Part4.
Monographs, remove the paper from the container. Immediately put a mark at the solvent front.
After air-drying, observe the location of the spots or the bands by the method specified in the Part
4 Monographs, when the method is covered in the Part 4.Monographs. Determine the
radioactivity from the peak area obtained with a suitable chromatogram scanner, or from each
pieces of the filter paper cut into constant width with a suitable counting device. Calculate the Rf
value by using the following equation.

When authentic substances to be used for confirmation of the position of the spot or the band are
specified in Part 4.Monographs, perform the test in the same way with respect to solutions
prepared by dissolving these substances in a suitable solvent such as buffer solutions.

Rf =

distance from the starting line to the center of the spot or the band

distance from the starting line to the solvent front

Spectroscopic Methods

1.21 Atomic Absorption Spectrophotometry
Proceed as specified in the Atomic Absorption Spectrophotometry under General Tests of the
current Japanese Pharmacopoeia.

1.22 Ultraviolet-visible Spectrophotometry
Proceed as specified in the Ultraviolet-visible Spectrophotometry under General Tests of the
current Japanese Pharmacopoeia.

Other Physical Methods

1.31 Electrophoresis
Electrophoresis is a method for separating a mixture into each ingredient using a suitable buffer
solution and a supporting medium, by applying direct voltage on two ends and making each
component to migrate. It is applied for identification, purity, etc., of substances.
Procedure
Unless otherwise specified, proceed by the following method.
Designate a suitable line on the electrophoresis membrane as the starting line. Immerse this
membrane in the buffer solution specified in Part 4.Monographs. Eliminate excessive liquid, and

apply an appropriate amount of the sample on the starting line as a spot or a band.
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When authentic substances to be used for confirmation of the position of the spot or the band are
prescribed in Part 4.Monographs, perform the test in the same way with respect to solutions
prepared by dissolving these reference substances in a suitable solvent such as buffer solutions.
When a carrier is necessary, apply the carrier solution prescribed in Part 4. Monographs on the
starting line, and then, apply the above-mentioned sample at the same position. Fix the membrane
on a suitable supporting frame, and put the supporting frame in the electrophoresis chamber, so
that both sides of the membrane are immersed in the buffer solution by the same length. Fix
platinum electrodes in the buffer solution chamber, connect them with the direct constant voltage
generator, and perform electrophoresis.
Remove the supporting frame from the electrophoresis chamber and remove the membrane, and
air-dry it. Determine the position of the spot or band as directed under Part 4. Monographs, and
determine the radioactivity from the peak area obtained with a suitable chromatogram scanner, or
from each pieces of the membrane cut into constant width with a suitable counting device.

1.32 pH Determination
Proceed as specified in the pH Determination under General Tests of the current Japanese
Pharmacopoeia.

Chemical Methods

2.01 Iron Limit Test
Proceed as specified in the Iron Limit Test under General Tests of the current Japanese
Pharmacopoeia.

Biological Tests,/Microbial Tests

3.01 Bacterial Endotoxins Test
Proceed as specified in the Bacterial Endotoxins Test under General Tests of the current Japanese
Pharmacopoeia. For the reduction of the quantity of the radioactive waste, the list 4.01-2, 4.01-3,
and 4.01-4 of B solution should be omitted except for the preliminary test.

3.02 Pyrogen Test
Proceed as specified in the Pyrogen Test under General Tests of the current Japanese
Pharmacopoeia.

3.03 Sterility Test
Proceed as specified in the Sterility Test (excluding the number of samples to be tested) under
General Tests of the current Japanese Pharmacopoeia.

Tests for Preparations

4.01 Uniformity of Dosage Units
Proceed as specified in the Uniformity of Dosage Units under General Tests of the current
Japanese Pharmacopoeia.

4.02 Test for Extractable Volume of Parenteral Preparations
Proceed as specified in the Test for Extractable Volume of Parenteral Preparations under General
Tests of the current Japanese Pharmacopoeia.

4.03 Foreign Insoluble Matter Test for Injections
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Proceed as specified in the Foreign Insoluble Matter Test for Injections under General Tests of the
current Japanese Pharmacopoeia.
4.04 Foreign Particulate Matter Test for Injections
Proceed as specified in the Foreign Particulate Matter Test for Injections under General Tests of
the current Japanese Pharmacopoeia.
4.05 Disintegration Test
Proceed as specified in the Disintegration Test under General Tests of the current Japanese
Pharmacopoeia.
4.06 Dissolution Test
Proceed as specified in the Dissolution Test under General Tests of the current Japanese
Pharmacopoeia.
Tests for Containers
5.01 Test for Glass Containers for Injections
Proceed as specified in the Test for Glass Containers for Injections under General Tests of the
current Japanese Pharmacopoeia.
Other Methods
6.01 Sterilization and Aseptic Manipulation
Proceed as specified in the Sterilization and Aseptic Manipulation under General Tests of the
current Japanese Pharmacopoeia.
Reagents, Test Solutions; Standard Solutions
Reagents are chemicals which are used in the tests of the MRRP. The descriptions in the parenthesis
[ ] comply with descriptions of the Japanese Industrial Standards and the Japanese Pharmacopoeia.
Those reagents described as special class and first class in the parenthesis [ ] conform to the
specifications of the special class and the first class of the Japanese Industrial Standards, respectively.
The tests should be conducted as directed in Test Methods for Reagents of Japanese Industrial
Standards. The description of Monographs, The Japanese Pharmacopoeia indicates that the reagents
conform to the standards of Monographs of the Japanese Pharmacopoeia. When the name of a reagent
used in the MRRP differs from that used in the Japanese Industrial Standards and the Japanese
Pharmacopoeia, both names are also shown.
Test solutions are solutions which are prepared to be used in the test of the MRRP.
Standard solutions are solutions to be used as the bases for comparison in the tests of the MRRP.
In the tests of the MRRP, the following substances are to be used as reagents, test solutions and
standard solutions:
Acetic acid, dilute Dilute 6 g of acetic acid (100) with water to make 100mL (I1mol/L).
Acetic acid (100) CH;COOH [K8355, Acetic acid, Special class]
Acetic acid-sodium acetate buffer solution, pH3.8 Dissolve 13.61g of sodium acetate trihydrate in
water, and add 60mL of acetic acid (100) and water to make 1000mL.
Acetic acid-sodium acetate TS, 0.1 mol/L. Dissolve 1.36g of sodium acetate trihydrate in water,
and add 0.58 g of acetic acid (100) and water to make 1000mL.

—198—



Acetone CH3;0CH; [K8034, Special class]

Acetonitrile CH;CN [K8032, Special class]

Alizarin yellow GG C;3HgN;3;NaOs [K8056, Special class]

Alizarin yellow GG-thymolphthalein TS Mix 10mL of alizarin yellow GG TS with 20 mL of
thymolphtalein TS.

Alizarin yellow GG TS Dissolve 0.1 g of alizarin yellow GG in 100 mL of ethanol (95) and filter if
necessary.

Aluminon Cy;Hy3N309 [K8011, Special class]

Aluminon TS Dissolve 0.1 g of aluminon in water to make 100 mL, and allow this solution to stand
for 24 hours before use.

Aluminum indicate paper Paper covered with aluminon at the detective part. Color changes from
pink to red depending on a gradation of aluminum ion.

Aluminum nitrate AI(NO;);*9H,O [K8544, Special class]

Aluminum oxide Al,O; White crystals, crystalline powder, or powder. Boiling point: about
3000 °C. Melting point: about 2000 °C.

Aluminum potassium sulfate dodecahydrate AIK(SO,4),*12H20 [K&8255, Special class]
Aluminum standard solution  Weigh exactly 0.3517 g of aluminum potassium sulfate
dodecahydrate, and dissolve in water to make 1000 mL. Each mL of this solution contains 0.02 mg of
aluminum (A1).

Ammonia solution (28) NH; [K8085, Ammonia Water, Special class, Density: 0.90 g/mL,
Content: 28-30%]

Ammonia TS To 400 mL of ammonia solution (28), add water to make 1000 mL (10%).

Ammonia TS, 0.1 mol/L. To 6.5 mL of ammonia solution (28), add water to make 1000 mL.
Ammonium acetate CH3;COONH,; [K8359, Special class]

Ammonium acetate TS, 0.5 mol/L. Dissolve 38.5 g of ammonium acetate in water to make 1000
mL.

Ammonium acetate TS, 1 mol/LL Dissolve 77 g of ammonium acetate in water to make 1000 mL.
Ammonium chloride NH4Cl [K&8116, Special class]

Ammonium chloride TS Dissolve 10.5 g of ammonium chloride in water to make 100 mL (2
mol/L).

L-Ascorbic acid C¢HgOg [K9502, L (+)-Ascorbic Acid, Special class]

Barbital CgH;;N,0O; [Monographs, The Japanese Pharmacopoeia]

Barbital buffer solution, pH 8.6, ionic strength 0.06 Dissolve 1.62 g of barbital and 12.38 g of
barbital sodium in 900 mL of water, adjust the pH to 8.6 with hydrochloric acid, and add water to
make 1000 mL.

Barbital buffer solution, pH 8.6, ionic strength 0.075 Dissolve 2.76 g of barbital and 15.46 g of
barbital sodium in 900 mL of water, adjust the pH to 8.6 with hydrochloric acid, and add water to
make 1000 mL.

Barbital sodium CgH;;N,NaO; White, crystals or crystalline powder. Freely soluble in water,
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slightly soluble in ethanol (95), and practically insoluble in diethyl ether.

pH: The pH of a solution of barbital sodium (1 in 200) is between 9.9 and 10.3.

Loss on drying: not more than 1.0% (1 g, 105 °C, 4 hours).

Content: not less than 98.5%.

Assay: Weigh accurately about 0.5 g of barbital sodium, previously dried, transfer to a separator,
dissolve in 20 mL of water, add 5 mL of ethanol (95) and 10 mL of dilute hydrochloric acid, and
extract with 50 mL of chloroform. Then extract with three 25-mL portions of chloroform, combine the
total extract, wash with two 5-mL portions of water, and extract the washings with two 10-mL portions
of chloroform. Combine the chloroform extracts, and filter into a conical flask. Wash the filter paper
with three 5-mL portions of chloroform, combine the filtrate and the washings, add 10 mL of ethanol
(95), and titrate with 0.1 mol/L potassium hydroxide-ethanol solution until the color of the solution
changes from yellow to purple through light purple (indicator: 2 mL of alizarin yellow
GG-thymolphthalein TS). Perform a blank determination in the same manner. Each mL of 0.1 mol/L
potassium hydroxide-ethanol solution = 20.62 mg of CgH;;N;NaOs.

Bathocuproine CysH,)N, White-pale yellow crystalline powder or powder

Bathocuproine ethanol TS Dissolve 0.1 g of bathocuproine in ethanol (99.5) to make 100 mL.
1,4-Bis[2-(5-phenyl oxazolyl)] benzene C,,H;sN,O, Light yellow crystals. Slightly soluble in
toluene. Shows maximum fluorescence at 418 nm. Melting point: 245-246 °C.

Bromocresol green C,;H;4Br,OsS [K8840, Special class]

Bromocresol green solution Dissolve 10 mg of Bromocresol green in 2 mL of sodium hydroxyl TS,
dilute. Add 10 mL of ethanol and dilute this solution with water to make 20 mL.

1-Butanol CH;3(CH;),CH,OH [K&8810, Special class]

2-Butanone CH;COC,Hs [K8900, Special class]

Cellulose acetate membrane Acetylate the hydroxyl group of cellulose, and create a uniform, thin
membrane with a suitable organic solvent. Refractive index Np™ 1.47-1.48

Cellulose for thin-layer chromatography Prepared for thin-layer chromatography.

Chlorine Cl, A yellow-green gas, having a suffocating odor. It is heavier than air, and dissolves in
water. Prepare from chlorinated lime with hydrochloric acid. Chlorine from a metal hermetic container
may be used.

Chlorine TS Use a saturated solution of chlorine in water. Preserve this solution in fully filled,
light-resistant, glass-stoppered bottles, preferably in a cold place.

Chloroform CHCIl; [K8322, Special class]

Chromotropic acid TS Dissolve 50 mg of disodium chromotropate dihydrate in the solution
prepared by cautiously adding 68 mL of sulfuric acid to 30 mL of water, cooling, then adding water to
make 100 mL. Preserve in light-resistant containers.

Copper (II) sulfate pentahydrate CuSO45H,O [K8983, Special class]

DGA resin Chelating resin made of N, N, N’, N’-tetra-n-octyldiglycolamide. Show high affinity to
actinoids. Particle size: 50 to 100 pm.

DGA resin column Add 3 mL of 4 mol/L nitric acid TS to about 50 mg of DGA resin, mix gently,
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and pack the resin in the column 2 mL in capacity.

Diammonium hydrogen citrate CgH4;N,O; [K8284, Special class]

Dichloromethane CH,Cl, [KS8161, Special class]

Diethylenetriamine pentaacetic acid C;4H3N30;9 White, odorless crystalline powder. Very
slightly soluble in water, ethanol (95) and chloroform. Melting point: 230 °C

Diethylenetriamine pentaacetic acid solution Dissolve 0.5 g of Diethylenetriamine pentaacetic
acid in 2.5 mL of sodium hydroxide TS, and dilute this solution in water to make 10 mL.

Diethyl ether C,Hs;OC,Hs [K&8103, Special class]

Dilute acetic acid The same as Acetic acid, dilute.

Dilute hydrochloric acid The same as hydrochloric acid, dilute.

Dilute nitric acid The same as nitric acid, dilute.

Dilute sulfuric acid The same as sulfuric acid, dilute.

1,5-Diphenylcarbonohydazide C;3H;4;N,O [K8488, Special class]

2,5-Diphenyl oxazole C;sH;;NO White crystals or powder. Sparingly soluble in toluene. Shows
maximum fluorescence at 366 nm. Melting point: 70-72 °C.

Disodium chromotropate dihydrate C;oH¢Na,O0gS,°2H,0 [K8316, Special class] Preserve in
light-resistant containers.

Dithizone C¢HsNHNHCSN:NC¢Hs [K8490, Special class]

Dithizone isopropyl ether solution Dissolve 1 mg of dithizone in isopropyl ether to make 100 mL.
Prepare before use. (0.001%)

Ethanol (95) C,HsOH [K&8102, Special class]

Ethanol (99.5) C,HsOH [K8101, Special class]

Ethyl acetate CH3;COOC,Hs; [K8361, Special class]

Fludeoxyglucose C¢H;;FOs White powder. Freely soluble in water, and practically insoluble in
acetonitrile, ethanol (99.5), and diethyl ether.

Melting point: 150-185 °C

Identification

Infrared Spectrophotometry: Determine the infrared absorption spectrum of fludeoxyglucose,
previously dried, as directed in the potassium bromide disk method under Infrared Spectophotometry,
and compare the spectrum with the Reference Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Optical rotation: [a],” = +60~+65° Weigh accurately 100 mg of fludeoxyglucose, previously dried,
dissolve in 20 pL of ammonia TS and water to make exactly 10 mL. Determine the optical rotation
using a 100 mm cell.

Purity

Related substances: Dissolve 50 mg of fludeoxyglucose in 1 mL of water, and use this solution as the
sample solution. Pipette 0.5 mL of this solution, add water to make exactly 25 mL, and use this
solution as the standard solution. Perform the test with these solutions as directed under Thin-layer

chromatography in General test of Japanese Pharmacopoeia. Spot 2 pL each of sample solution and
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standard solution on a plate of a silica gel with complex fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of acetonitrile and water (19:1) to a distance of
about 10cm, and air-dry the plate. Examine under ultraviolet light (main wavelength: 254 nm): the
spots other than the principal spot are not obtained. Spray even the plate with 10vol% sulfuric
acid-methanol solution, and heat at 150-250 °C.: any spot other than the principal spot and starting
point obtained from the sample solution is not more intense than the spot from the standard solution.
Loss on drying: Not more than 2.0% (0.5g, 105 °C, 3hours)

Fluorescein sodium C;yH,(Na,Os [Monographs, The Japanese Pharmacopoeia]

Formic acid HCOOH [K8264, Special class, Density: not less than 1.21 g/mL]

Glycerin C;HgO;  [K8295, Special class or Monographs of the Japanese Pharmacopoeia,
Concentrated glycerin]

Helium He Content: Not less than 99.995 vol%.

1-Hexanol CH3(CH,)sOH Colorless clear solution. Refractive index: 1.4157-1.420. Specific
gravity: 0.816-0.821.

Human serum albumin [Monographs, The Minimum Requirements for Biological Products]
Hydrobromic acid HBr [K8509, Special class]

0.1 mol/LL Hydrobromic acid TS Add 56.8 mL of hydrobromic acid to 250 mL of water, cool, and
dilute with water to make 500 mL. Dilute 50 mL of this solution in water to make 500 mL.
Hydrochloric acid HCI [K8180, Special class]

Hydrochloric acid, dilute Dilute 23.6 mL of hydrochloric acid with water to make 100 mL (10%).
0.04 mol/L Hydrochloric acid TS Dilute 40 mL of 0.1 mol/L hydrochloric acid TS with water to
make 100 mL.

0.1 mol/L. Hydrochloric acid TS Dilute 100 mL of 1 mol/L hydrochloric acid TS with water to
make 1000 mL.

1 mol/L Hydrochloric acid TS Dilute 90 mL of hydrochloric acid with water to make 1000 mL.

2 mol/L Hydrochloric acid TS Dilute 180 mL of hydrochloric acid with water to make 1000 mL.

3 mol/L Hydrochloric acid TS Dilute 270 mL of hydrochloric acid with water to make 1000 mL.

6 mol/L Hydrochloric acid TS Dilute 540 mL of hydrochloric acid with water to make 1000 mL.
Hydrogen peroxide (30) H,O, [K8230, hydrogen peroxide, Special class, Concentration:
30.0-35.5%]

Hydrogen peroxide TS, 0.03% Dilute 1 mL of hydrogen peroxide (30) with water to make 50mL
exactly, and dilute 1 mL of this solution with water to make 20 mL exactly. Prepare before use.
Hydrogen sulfide H,S A colorless, poisonous gas heavier than air. It dissolves in water. Prepare
by treating iron (II) sulfide with dilute sulfuric acid or dilute hydrochloric acid. Other sulfides yielding
hydrogen sulfide with dilute acids may be used.

Hydroxylammonium chloride NH,OH<HCl [K8201, Special class]

Iminobisacetic chelating resin Chelating resin made of styrene divinylbenzene copolymer having a
iminobisacetic acid group as a ligand. Retentive strongly of copper, iron, and other transition metal.

75-150 um diameter. Sodium ion type.
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Iminobisacetic chelating resin column Take 50 g of iminobisacetic chelating resin into a beaker,

add diluted ammonia solution (28), shake mildly, and allow this mixture to stand, after the mixture

separate to 2 layers, remove excess ammonia solution. Apply the same procedure 5 times. Wash the

resin with water until the pH of the washing is about 7. Wash the resin with ammonium acetate buffer

until the pH of the washing is within the range of 6.8-7.2. Pack a column 7.3 mm in inside diameter

and 5.5 cm in length with this washed resin.

Indium chloride InCl; Yellow crystals. Deliquescent. Freely soluble in water. Melting point:

586 °C

Indium chloride-hydrochloric acid solution Weigh 1.93 mg of indium chloride, and dissolve in

100 mL of 0.1 mol/L hydrochloric acid TS.

Todine I [K&8920, Special class]

2-lodohippuric acid CoHgINO; Colorless-white crystal. Melting point: 171-174 °C.

Iodo-methyl-nor cholesterol C,;H4sIO  White powder like glass. Tasteless. Odorless. Freely

soluble in ethanol (95), acetone, diethyl ether, n-hexane, and practically insoluble in water.

15-(4-Iodophenyl)-3(R,S)-methyl pentadecanoic acid standard solution Weigh exactly 1g of

purified 15-(4-iodophenyl)-3(R,S)-methyl pentadecanoic acid, and dissolve in ethanol (95) to make

exactly 100 mL.

Ioflupane C;gHy;FINO, White solid.

Melting point: 83-87 °C.

Identification

Infrared Spectrophotometry: Determine the infrared absorption spectrum of Ioflupane as directed in

the potassium bromide disk method under the Infrared Spectrophotometry in General test of Japanese

Pharmacopoeia; it exhibits absorption at the wave numbers of about 2950 cm™, 1735¢cm™, 1485cm™,

1195cm™ and 815cm™.

Nuclear Magnetic Resonance Spectroscopy: Determine the spectrum of a solution of Ioflupane in

deuterated chloroform for nuclear magnetic resonance spectroscopy (1 in 280), and determine the

spectrum of this solution using tetramethylsilane for nuclear magnetic resonance spectroscopy as an

internal reference compound, as directed under Nuclear Magnetic Resonance Spectroscopy (‘H) in

General test of Japanese Pharmacopoeia ; it exhibits multiple signals A, B, C, D, E, and F at around

51.7ppm, 62.1ppm, 82.4ppm, 32.5ppm, 62.9ppm, and 83.4ppm respectively, a single signal G at

around 83.5ppm, a multiple signal H at around 63.7ppm, two couples of triple signal I at around

54.5ppm, and two double signals J, K at around 67.0ppm and 37.6ppm respectively. The ratio of

integrated intensity of each signals, A:B:C:D:E:F:G:H:I:J:K, is about 5:2:2:1:2:1:3:1:2:2:2.

Purity

(1) Related substances: Dissolve 2.5 mg of Ioflupane in 5 mL of methanol, and use this solution

as the sample solution. Perform the test with 20puL of the sample solution as directed under
Liquid Chromatography according to the following conditions. Determine each peak area by
the automatic integration method, and calculate the amounts of them by the percentage area

method: the peak other than Ioflupane is not more than 0.5%, and the sum of the peaks other
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than Ioflupane is not more than 1.0%.

Operating conditions

Detector: An ultraviolet absorption photometer (wavelength: 230nm)

Column: A stainless steel column 4.6 mm in inside diameter and 15 cm in length, packed
with octadecylsilylated silica gel for liquid chromatography (5um in particle diameter)
Column temperature: A constant temperature of about 25 °C

Mobile phase A: Phosphate buffer, 0.02 mol/L, pH6.0

Mobile phase B: Acetonitrile

Flowing of the mobile phase: Control the gradient by mixing the mobile phases A and B as
directed in the following table.

Time after injection Mobile phase A Mobile phase B
of sample (min) (vol%) (vol%)
0-7 60 40
7-17 60—25 40—75
17-27 25 75

Flow rate: 1.0 mL/min

Time span of measurement: About 1.7 times as long as the retention time of Ioflupane
beginning after the solvent peak

System suitability

Test for required detectability: To exactly 1 mL of the sample solution, add methanol to
make exactly 200 mL, and use this solution as the solution for system suitability test. To
exactly 1 mL of the solution for system suitability test, add methanol to make exactly 10 mL.
Confirm that the peak area of Ioflupane obtained from 20 pL of this solution is equivalent to
7 to 13% of loflupane of the solution for system suitability test.

System performance: When the procedure is run with 20 pL of the solution for system
suitability test under the above operating conditions, the number of theoretical plates and the
symmetry factor of the peak of loflupane are not less than 7000 steps and 0.8 to 1.3,
respectively.

System repeatability: When the test is repeated 6 times with 20 pL of the solution for system
suitability test under the above operating conditions, the relative standard deviation of the
peak areas of loflupane is not more than 2.0%.

Related substances: Dissolve 1.0 mg of Ioflupane in 1 mL of dichloromethane, and use this
solution as the sample solution. Perform the test with 1pL of the sample solution as directed
under Gas Chromatography according to the following conditions. Determine each peak
area other than dichloromethane by the automatic integration method, and calculate the
amounts of them by the area percentage method: the peak other than Ioflupane is not more
than 0.5%, and the sum of the peaks other than Ioflupane is not more than 1.0%.

Operating conditions
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Detector: A hydrogen flame-ionization detector
Column: A fused-silicate column 0.32 mm in inside diameter and 25 m in length, coated
inside with polydimethylsiloxane for gas chromatography in 0.52 pm thickness.
Column temperature: Inject at a constant temperature of about 60 °C, maintain at 60 °C for 1
minute, raise the temperature to 260 °C at a rate of 20 °C per minute, maintain at 260 °C for
14 minutes.
Temperature of injection port: A constant temperature of about 200 °C
Temperature of detector: A constant temperature of about 250 °C
Carrier gas: Helium
Flow rate: 1.0 mL/min
Split ratio: 1:10
System suitability
System performance: Dissolve 1.0 mg of Ioflupane in dichloromethane to make exactly 20
mL. Pipette 1 mL of the solution, add methanol to make exactly 10 mL, and use this solution
as the solution for system suitability test. When the procedures run with 1 pL of the solution
for system suitability test under the above operating conditions, the number of theoretical
plates and the symmetry factor of the peak of Ioflupane are not less than 200000 steps and
not more than 1.4, respectively.
System repeatability: When the test is repeated 6 times with 1 pL of the solution for system
suitability test under the above operating conditions, the relative standard deviation of the
peak areas of loflupane is not more than 10%.
Ioflupane standard solution Add 2.3 mL of ethanol (99.5), 7.3 mL of 0.1 mol/L acetic
acid-sodium acetate TS and 0.4 mL of sodium iodide solution (1 in 100) to 40 mg of loflupane, and
dissolve.
Iomazenil C,;5H4IN;O0; White-pale yellow crystals or powders. Slightly soluble in methanol, and
practically insoluble in water, ethanol (99.5), and ether.
Melting point: 241-246 °C.
Content: Not less than 99%
Assay: Weigh accurately about 20 mg of iomazenil, previously dried 24 hours in vacuum with silica
gel, and dissolve in methanol, to make exactly 100 mL. Pipette exactly 2.5 mL of this solution, add
methanol to make exactly 100 mL, use this solution as the sample solution. Read the absorbance A4 of
this solution at the wavelength of 238 nm using 10 mm cell directed under Ultraviolet-visible

Spectrometry, using methanol as the blank solution.

Amount (mg) of lomazenil = 4 x 40000

Absorbance (1%, 1cm)

Amount (mg) of lomazenil

Content of lomazenil = 100

X
Weight (mg) of lomazenil
Absorbance (1%, 1cm): molar extinction coefficient previously calculated

Iron (III) chloride hexahydrate FeCl;*6H,O [K8142, Special class]

—205—



Iron (III) chloride TS Dissolve 9 g of iron (III) chloride hexahydrate in water to make 100 mL
(0.33 mol/L).

Iron (III) nitrate nonahydrate Fe(NO3);°9H,0 [K8559, Special class]

20 pg/L Iron standard solution Measure exactly 1 mL of 1000 pg/L Iron standard solution, and add
water to make exactly 50 mL.

1000 pg/L Iron standard solution Measure exactly 723.4 mg of Iron (III) nitrate nonahydrate, and
add 0.1 mol/L nitric acid TS to make exactly 100 mL.

Iron (II) sulfide FeS [K8948, for hydrogen sulfide development]
N-isopropyl-4-iodoamphetamine hydrochloride C;;H;sIN*HCl Colorless crystals or white
powder. Freely soluble in water or methanol, and slightly soluble in ether. Melting point: 160-165 °C.
Isotonic Sodium Chloride Solution [Monographs, The Japanese Pharmacopoeia]

Kryptofix 222 4,7,13,16,21,24-Hexaoxa-1,10-diazabicyclo[8.8.8]hexacosane CigsH3sN,Os White
powder. Melting point: 69-75 °C

Lysate reagent A lyophilized product obtained from amebocyte lysate of horseshoe crab (Limulus
polyphemus or Tachypleus tridentatus). Amebocyte lysate preparations which do not react to B-glucans
are available: they are prepared y removing G factor reacting B-glucans from amebocyte lysate or by
inhibiting the G factor reacting system of amebocyte lysate.

Lysate TS Dissolve a lysate reagent in water for bacterial endotoxins test, or in a suitable buffer, by
gentle stirring.

Lanthanum chloride heptahydrate LaCl;*7H,O White crystalline solid. Odorless. Content: Not
less than 99%. Melting point: 91 °C.

Lanthanum chloride solution Dissolve 1.335 g of lanthanum chloride heptahydrate in water to
make 50 mL.

Lead (IT) nitrate Pb(NO;), [K8563, Special class]

Lead standard solution Measure exactly 10 mL of lead standard stock solution, and add water to
make exactly 100 mL. Prepare before use. Each mL of this solution contains 0.01 mg of lead (Pb).

0.5 pg/L Lead standard solution Measure exactly 1 mL of 1000 ng/L lead standard solution, and
add water to make exactly 100 mL. Measure exactly 1 mL of this solution, and add water to make
exactly 20 mL.

1000 pg/L Lead standard solution Measure exactly 159.8 mg of lead (II) nitrate, and add 0.1 mol/L
nitric acid TS to make exactly 100 mL.

Lead standard stock solution Weigh exactly 159.8 mg of lead (II) nitrate and dissolve in 10 mL of
dilute nitric acid. Add water to make exactly 1000 mL. For preparation and preservation of this
solution, use glass containers which do not contain soluble lead salt.

Magnesia TS Dissolve 5.5 g of magnesium chloride hexahydrate and 7 g of ammonium chloride in
65 mL of water, add 35 mL of ammonia TS, allow the mixture to stand for a few days in tightly
stoppered bottle, and then filter. If the solution is not clear, filter before use.

Magnesium chloride hexahydrate MgCl,»6H,O [K8159, Special class]

Magnesium powder Mg [K8876, Special class]
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Malachite Green oxalate Cs5,Hs4sN,O;, [K8878, Malachite Green (oxalate), Special class]
Malachite Green TS Dissolve 0.2 g of Malachite Green oxalate in water to make 100 mL.
Methanol CH;OH [K8891, Special class]

Methyl red C;sH;sN;O, [K8896, Special class]

Methyl red TS Dissolve 0.1 g of methyl red in 100 mL of ethanol (95), and filter if necessary.
1-Naphthol C;(H;OH [K&8698, Special class] Preserve in light-resistant containers.

Ninhydrin CoHgO4 [K8870, Special class]

Nitric acid HNO; [K8541, Special class, Concentration: 69-70%, Density: about 1.42 g/mL]
Nitric acid, dilute Dilute 10.5 mL of nitric acid with water to make 100 mL (10%).

0.05 mol/L Nitric acid TS Dilute 3.25 mL of nitric acid with water to make 1000 mL.

0.1 mol/L Nitric acid TS Dilute 6.45 mL of nitric acid with water to make 1000 mL.

4 mol/L Nitric acid TS Dilute 260 mL of nitric acid with water to make 1000mL.

8 mol/L Nitric acid TS Dilute 520 mL of nitric acid with water to make 1000 mL.
Octadecylsilanized silica gel for thin-layer chromatography Prepared for thin-layer
chromatography.

Octadecylsilanized silica gel for liquid chromatography Prepared for liquid chromatography.
Octadecylsilanized silica gel with complex fluorescent indicator for thin-layer chromatography
Octadecylsilanized silica gel for thin-layer chromatography containing fluorescent indicator
1-Octanol CH;3(CH,)¢CH,OH [K&8213, Special class]

Octoxynol (CHj;);CCH,C(CHj3),C¢H4O(C,H4O)nNH A light yellow, viscous liquid.
Phenolphthalein CyH ;4,04 [K8799, Special class]

Phenolphthalein TS Dissolve 1 g of phenolphthalein in 100 mL of ethanol (95).

Phosphate buffer 0.02 mol/L, pH6.0 Weigh 13.61 g of potassium dihydrogenphosphate, dissolve
water to make exactly 500 mL. Measure 100 mL of this solution, adjust pH within 5.9 to 6.1 with 0.2
mol/L sodium hydroxide TS, and add water to make 1000 mL.

Phosphomolybdic acid n-hydrate P,05°24Mo00O;°xH,O Yellow crystals or crystalline powder
Identification:

(1) To 10mL of the sample solution (1 in 10) add 0.5mL of ammonia TS: a yellow precipitate is
formed, it dissolves on the addition of 2mL of ammonia TS, and a yellow precipitate is formed again
on the addition of SmL of nitric acid (1 in 2).

(2) To SmL of the sample solution (1 in 10) add ImL of ammonia TS and 1mL of Magnesia TS: a
white precipitate is formed.

Phosphomolybdic acid TS Dissolve 1.0 g of phosphomolybdic acid n-hydrate in ethanol (95) to
make 10 mL. Prepare before use.

Polydimethylsiloxane for gas chromatography Prepared for gas chromatography

Polyphosphoric acid H,:,P,03,+1 Colorless-pale yellow solution. Concentration of P,Os: not less
than 80%.

Ponceau 3R C;yH(N,Na,0;S, Dark red powder. Freely soluble in water. Its aqueous solution is

dark red. Content: not less than 85%.
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Ponceau 3R TS Dissolve 0.8 g of ponceau 3R and 6.0 g of trichloroacetic acid in water to make 100
mL.

Potassium chromate K,CrO, [K8312, Special class]

Potassium chromate solution, 0.5 w/v% Dissolve 0.5 g of Potassium chromate in water to make
100 mL.

Potassium chromate Standards Solution Weigh exactly 74.698 mg of potassium chromate, and
dissolve in water to make exactly 1000 mL. This solution, 1 mL, contains 0.02 mg of chromium (Cr).
Potassium chloride KCI [K8121, Special class]

Potassium chloride solution, 1 w/v% Dissolve 9.5333 g of potassium chloride in water to make
500 mL.

Potassium chloride TS, 2 mol/LL  Dissolve 149.1 g of potassium chloride in water to make 1000 mL.
Prepare before use.

Potassium hydrochloric acid solution Dilute 10 mL of 1 w/v/% of potassium chloride solution in
40 mL of 10 vol% hydrochloric acid and dilute this solution in water to make 100 mL.

Potassium hydroxide KOH [K8574, Special class]

Potassium hydroxide-ethanol solution, 0.1 mol/L. Dissolve 7 g of potassium hydroxide in 20 mL
of water, and add ethanol (95) to make 1000 mL. Allow to stand for 24 hours in a tightly stoppered
bottle. Then quickly decant the supernatant liquid, and standardize the solution as follows:
Standardization: Measure exactly 25 mL of 0.25 mol/L sulfuric acid. Add 50 mL of water and 2 drops
of phenolphthalein TS. Titrate the solution with the prepared potassium hydroxide-ethanol solution
until it acquires a pale red color. Calculate the morality factor. Preserve in tightly stoppered bottles,
protected from light. Standardize before use.

Potassium nitrite KNO, [K8017:2002, Special class]

Potassium nitrite TS Dissolve 10 g in water to make 100 mL. Prepare before use.

Potassium thiocyanate KSCN [K9001, Special class]

5 % Potassium thiocyanate TS Dissolve 5 g of potassium thiocyanate in 95 mL of water.

Propyl ether ,iso (CH;3),CHOCH(CH3;), [K9528, dipropyl ether, Special class]

Scintillator TS Weigh 5 g of 2,5-diphenyl oxazole and 0.3 g of 1,4-bis[2-(5-phenyl oxazolyl)]
benzene, and dissolve in toluene or xylene to make 1000 mL. Add 500 mL of octoxynol to 1000 mL of
this solution, and mix.

Silica gel An amorphous, partly hydrated silicic acid occurring in glassy granules of indeterminate
form. When used as a desiccant, it is frequently coated with a substance that changes color when the
capacity to absorb water is exhausted. Such colored products may be regenerated by being dried at
110 °C until the gel assumes the original color.

Residue on ignition: not more than 6% (2 g, 950 £+ 50 °C).

Water absorption: not less than 31%. Weigh accurately about 10 g of silica gel, and allow to stand for
24 hours in a closed container in which the atmosphere is maintained at 80% relative humidity with
sulfuric acid having a specific gravity of 1.19. Weigh again, and calculate the increase in weight.

Silica gel for thin-layer chromatography A silica gel prepared for thin-layer chromatography.
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Silica gel with complex fluorescent indicator for thin-layer chromatography A silica gel for
thin-layer chromatography containing suitable complex fluorescent indicators.

Silver nitrate AgNO; [K8550, Special class]

0.05 mol/L Silver nitrate solution Dilute silver nitrate TS with water to double the volume. 1 mL of
this solution contains 8.4935 mg of silver nitrate in 1mL.

Silver nitrate TS Dissolve 17.5 g of silver nitrate in water to make 1000mL (0.1 mol/L).

Sodium acetate trihydrate CH3;COONa*3H,0 [K8371, Special class]

Sodium carbonate (standard reagent) Na,CO; [K8005, Standard reagent for volumetric
analysis]

Sodium chloride NaCl [K8150, Special class]

Sodium chromate Na,CrO; [K8313, Special class]

Sodium citrate TS, 2.8%, for zinc tests Dissolve 28 g of trisodium citrate dihydrate in water to
make 1000 mL.

Sodium diethyldithiocarbamate TS Dissolve 1 g of sodium N,N-diethyldithiocarbamate trihydrate
in water to make 100 mL. Then, filter the solution. Prepare before use.

Sodium hydrogen carbonate NaHCO; [K8622, Special class]

Sodium hydroxide NaOH [K8576, Special class]

Sodium hydroxide TS Dissolve 4.3 g of sodium hydroxide in water to make 100 mL (1 mol/L).
Preserve in polyethylene bottles.

Sodium hydroxide TS, dilute Dissolve 4.3 g of sodium hydroxide in freshly boiled and cooled
water to make 1000 mL (0.1 mol/L). Prepare before use.

Sodium hypochlorite TS Prepare the solution by passing chlorine into sodium hydroxide solution
while cooling with ice, so as to contain 5% of sodium hypochloride (NaClO: 74.44). Prepare before
use.

Sodium iodide Nal [K8918, Special class]

Sodium iodate NalO; [K8923, Special class]

Sodium N,N-diethyldithiocarbamate trihydrate (C,Hs),NCS;Na+*3H,0 [K8454, Special class]
Sodium sulfide nonahydrate Na,S*9H,0 [K8949, Special class]

Sodium sulfide TS Dissolve 5 g of sodium sulfide nonahydrate in a mixture of 10 mL of water and
30 mL of glycerin. Or dissolve 5 g of sodium hydroxide in a mixture of 30 mL of water and 90 mL of
glycerin, saturate a half volume of this solution with hydrogen sulfide, while cooling, and mix with the
remaining half. Preserve in well-filled, light-resistant bottles. Use within 3 months.

Sodium sulfide TS for zinc tests Dissolve 50 mg of sodium sulfide nonahydrate in water to make
100 mL (0.05%).

Sodium sulfite anhydrous Na,SO; [K8061, sodium sulfite, Special class]

Sodium thiosulfate pentahydrate Na,S,03;°5H,O0 [K8637, Special class]

0.01 mol/L Sodium thiosulfate TS Dissolve 2.48 g of sodium thiosulfate pentahydrate in water to
make 1000 mL.
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Starch [K8658, Starch, Special class]
Starch TS Triturate 1 g of starch with 10 mL of cold water, and pour the mixture slowly, with
constant stirring, into 200 mL of boiling water. Boil the mixture until a thin, translucent fluid is
obtained. Allow to settle, and use the supernatant liquid. Prepare before use.
Strontium carbonate SrCO; White powder. Content: Not less than 99.994%. Melting point:
1497 °C.
Srontium-90 standard solution Standard solution calibrated by JCSS
Strontium standard solution Dissolve 1.6849 g of strontium carbonate, which is preliminarily
wetted with water, in 10 mL of hydrochloric acid and dilute this solution with water to make 100 mL.
Dilute 10 mL of this solution with 10 mL of hydrochloric acid and add water to make 100 mL. 1 mL
of this solution contains 1 mg of strontium ion.
Strontium chloride hexahydrate SrCl,»6H,0 [K8121, Special class]
Strontium chloride TS Dissolve 0.133 g of strontium chloride hexahydrate in water to make 50
mL.
Sulfuric acid H,SO, [K8951, Special class]
Sulfuric acid, dilute Cautiously add 5.7 mL of sulfuric acid to 10 mL of water, cool, and dilute with
water to make 100 mL (10%).
Sulfuric acid, 0.25 mol/L.  With stirring add slowly 15 mL of sulfuric acid to 1000 mL of water, then
cool. Perform the following standardization.
Standardization: Heat sodium carbonate (Na,COs3, standard reagent) at 500-650 °C for 40-50 minutes,
and then cool with desiccators (silica gel). Accurately weigh about 0.4 g of this product, and dissolve
in 50 mL of water. Titrate with dispensed sulfuric acid to calculate the factor (Indicator method: 3
drops of methyl red TS; or potentiometric titration). In the indicator method, when the end-point is
approached, boil the content carefully, stopper the flask loosly, allow to cool, and continue the titration
until the color of the solution changes to persistent orange to orange-red. In the potentiometric
titration, titrate with vigorous stirring, without boiling.

Each mL of 0.25 mol/L sulfuric acid = 26.50 mg Na,COs.
Sulfuric acid 3-iodobenzyl guanidine (CgH;(IN;),°H,SO4 White crystals or crystalline powder. It
is slightly soluble in water. Content: not less than 98.5%. Melting point: 164-168 °C.
4,5,6,7-Tetrachloro-2'4',5',7'-tetraiodo fluorescein sodium C,,H,C141;05Na, Vivid red crystals.
Freely soluble in water. Its aqueous solution is intense red, and its concentrated sulfuric acid solution
is brown. Content: not less than 80%.
Tetrahydrofuran CH,(CH,),CH,O [K9705, Special class]
Thallium chloride TICl Content: Not less than 95%.
Thallium nitrate [Thallous nitrate]
Thymine CsHgN,O, White crystalline powder. Slightly soluble in water. Content: not less than
99%. Melting point: 335-337 °C (with decomposition).
Thymineel-naphthol TS Dissolve 0.2 g of thymine in 10 mL of 10 w/v% sodium hydroxide
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solution. Add 10 mL of ethanol solution of 1-naphthol (1 in 2500), and mix.

Thymolphthalein CygH;,04 [K8642, Special class]

Thymolphthalein TS Dissolve 0.1 g of thymolphthalein in 100 mL of ethanol (95), and filter if
necessary.

Toluene C¢H;CH; [K8680, Special class]

Trichloroacetic acid CCI;COOH [K8667, Special class]

Triethylamine (C;Hs);N Clear colorless liquid, having a strong amines odor. Miscible with
methanol, with ethanol(95) and diethyl ether. Specific gravity: 0.722-0.730. Boiling point: 89-90 °C.
Trisodium citrate dihydrate CgHsNa;O;2H,0 [K8288, Special class or Monographs of the
Japanese Pharmacopoeia, Sodium Citrate Hydrate]

Trisodium citrate TS, 0.1 mol/L. Dissolve 29.4 g of trisodium citrate dihydrate in water to make
1000 mL.

Urea H,NCONH, [K8731, Special class]

Urea TS, 10 mol/LL  Dissolve 60.1 g of urea in water to make 100 mL.

UTEVA resin  Chelating resin coated with dipentylpentyl phosphonate. Show high affinity to
hexavalent uranium, tetravalent thorium, neptunium and nitrate complex of plutonium. Particle size:
50 to 100 pm.

UTEVA resin column Add 3 mL of 4 mol/L of nitric acid TS to about 0.1 g of UTEVA resin, mix
gently, pack the resin in the column 2 mL in capacity.

Water for the Bacterial Endotoxins Test Use the water prescribed by the monographs in Japanese
Pharmacopoeia of Water for injection, or Water for injection in Containers, or the water produced by
other procedures that shows no reaction with the lysate reagent employed, at the detection limit of the
reagent, and is suitable for bacterial endotoxins test.

Water for injection Use the water prescribed by the monographs in Japanese Pharmacopeia of
Water for Injection or Sterile Water for Injection in Containers. It is not necessary to check the
conformity to all the specification items of the monograph, if it is confirmed that water to be used is
suitable for the purpose of relevant test.

Xylene C¢H4(CHj3), [K8271, First class]

**Yttrium standard solution for determining beta spectrum Dissolve “Yttrium in nitric acid to
make 1mol/L nitric solution, which is made from yttrium oxide (*’Y, concentration: not less than
99.999%) by radiating neutrons. This solution hardly contains radionuclicidic impurities radiating
beta-ray other than *°Y. Radioactivity of this solution is 5 MBq/mL at the calibration date indicated in
the labeling

Zinc Zn [K8012, Special class]

Zinc standard solution Measure exactly 5 mL of zinc standard stock solution, and add 2.8%
sodium citrate TS to make exactly 1000 mL. Prepare before use. Each mL of this solution contains
0.005 mg of zinc (Zn).

Zinc standard stock solution Weigh exactly 1.000 g of zinc, add 100 mL of water and 5 mL of

hydrochloric acid, and dissolve with gentle heating. Cool, and add water to make exactly 1000 mL.

—211—



Official Monographs

Fludeoxyglucose (ISF) Injection

Fludeoxyglucose (‘*F) Injection is an aqueous solution for injection containing floride-18 in the form

of fludeoxyglucose. It contains not less than 90% and not more than 110% of the stated radioactivity

of floride-18 at the calibration time indicated in the labeling.

Method of Preparation

Substitute the trifluoromethane sulfonyl group of 1,3,4,6-tetra-O-acetyl-trifluoromethansulfonyl -p-D-

mannopyranose with floride-18, hydrolyze, and purify. Then, prepare Fludeoxyglucose (‘°F) Injection

as directed under Injections.

Description

Fludeoxyglucose (‘°F) Injection is a clear, colorless or pale yellow solution.

Identification

)]

)

pH

Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeak having energies of 0.511 MeV. In addition, Measure the
radioactivity again after the appropriate interval as directed in the Assay, and then calculate its
half-life time using the interval and two radioactivites: its half-time is 105 to 115 minutes.

Confirm by the results of Purity (1).

5.0-7.5
Purity

(1

)

3)

Q)

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with a mixture of acetonitrile and water (19:1) as the developing solvent to a
distance of about 10 cm. Radioactivity on the plate other than the spot of fludeoxyglucose (‘*F)
does not exceed 5% of the total radioactivity on the plate.

The major radioactive spot has the same Rf value of a spot shown when fludeoxyglucose solution
(1 in 100) solution is similarly developed and 10 vol% sulfuric acid methanol TS solution is
sprayed.

Radionuclidic impurity: Measure the radioactivity of Fludeoxyglucose (‘*F) Injection as directed
in the Assay with Ge semiconductor detectors under the Gamma-Ray Measurement: any
radioactivities other than that of floride-18 are not observed.

Aluminum ion: Drop Fludeoxyglucose (‘*F) Injection and the following control solution on
aluminum indicate paper respectively. The aluminum ion indicating paper covered with the test
solution has no more color than the one covered with the control solution (not more than 2 ppm).
Control solution: Weigh accurately 13.9 g of aluminum nitrate, dissolve in 0.5 mol/L of nitric
acid solution to make exactly 1000 mL. Pipette accurately 0.2 mL of this solution, add water to
make exactly 100 mL. This solution contains 0.002 mg of aluminum per mL.

Kryptofix222: Designate Fludeoxyglucose (‘°F) Injection as a test solution. Dissolve Kryptofix
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222 in isotonic sodium chloride solution (1 in 50000, 20 ppm), and use this solution as a standard
solution. Perform the test with these solutions as directed under Thin-layer Chromatography. Spot
5 pL of each of sample solution and standard solution on a plate of a silica gel for thin-layer
chromatography. Develop the plate with a mixture of methanol, acetone and 0.5 mol/L potassium
nitrate (7:2:1) as a developing solvent to a distance of about Scm, and air-dry the plate. Allow the
plate to stand in iodine vapor: the color of the principal spot with the same Rf as that of the
standard solution is not more intense than that of the standard solution (not more than 20 ppm).
Acetonitrile: Perform the test with exactly 0.5 puL of Fludeoxyglucose (‘°F) Injection and the
standard solution for assay as directed under Gas Chromatography, according the following
conditions. Determine the peak areas, Ar and Ag, of acetonitrile, and calculate the amount of
acetonitrile: not more than 110 ppm.

Amount of acetonitrile (ppm) = % x1000
S

Preparation of the standard solution for assay: Weigh accurately 1.00 g of acetonitrile into a
container containing 50 mL, and add water to make exactly 100 mL. Pipette accurately 10 mL of
this solution, add water to make exactly 100 mL, and use this solution as a standard solution for
assay.

Operating conditions

Detector: A hydrogen flame-ionization detector maintained at a constant temperature of about
220 °C

Sample injection port: A splitless injection system maintained at a constant temperature of about
250 °C

Column: A fused-silicate column 0.53 mm in inside diameter and 30 m in length, the inside
coated with a 3 pm layer of polydimethylsiloxane for gas chromatography.

Column temperature: Maintain 40 °C at for 3.3 minutes after injection, then program to increase
the temperature at the rate of 20 °C per minute to 90 °C and to maintain this temperature 0.5
minute.

Carrier gas: Helium

Flow rate: Adjust the flow rate so that the retention time of acetonitrile is about 2.8 minutes.

Split ratio: 1:10

System suitability

System performance: Pipette accurately 2 mL of the standard solution for assay, add water to
make exactly 100 mL, and use this solution as a solution for system suitability test. When the
procedures run with 0.5 pL of this solution under the above operating conditions, the number of
theoretical plates of the peak of acetonitrile is not less than 0.8 and not more than 1.5.

System repeatability: When the test is repeated 3 times with 0.5 puL of the standard solution for
assay under the above operating conditions, the relative standard deviation of the peak area of
acetonitrile is not more than 5.0%, and the relative standard deviation of the retention time is not

more than 2.0%.
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Assay
Determine radioactivity of an appropriate amount of Fludeoxyglucose (‘*F) Injection as directed in

any one of assay methods under the Gamma-Ray Measurement.
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Sodium Chromate (°'Cr) Injection

Sodium Chromate (°'Cr) Injection is an aqueous solution for injection containing chromium-51 in the

form of sodium chromate. It contains not less than 90% and not more than 110% of the stated

radioactivity of chromium-51, at the calibration time indicated in the labeling. The specific activity is
not less than 370 MBq per mg of sodium chromate.

Method of Preparation

Purify sodium chromate (°'Cr), and prepare Sodium Chromate (*'Cr) Injection as directed under

Injections.

Description

Sodium Chromate (*'Cr) Injection is a clear, colorless or light yellow liquid.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows the photopeak having energy of 0.320 MeV.

(2) Confirm by the results of Purity.

pH

5.5-8.0

Purity

Radiochemical impurity: Carry out the test as directed under the Paper Chromatography, developing

the plate to a distance of about 10 cm using 1 drop of sodium chromate solution (1 in 10) as the carrier,

and a mixture of water, ethanol (95) and ammonia solution (28)(5:2:1) as the developing solvent.

Radioactivity on the strip other than the spot of sodium chromate (*'Cr) does not exceed 10% of the

total radioactivity on the paper.

The spot of sodium chromate (*'Cr) is identified by the color.

Assay

(1) Determine radioactivity of an appropriate amount of Sodium Chromate (*'Cr) Injection as
directed in any one of assay methods under the Gamma-Ray Measurement.

(2) Pipette accurately aliquots of Sodium Chromate (°'Cr) Injection, add 1.0 mL of
1,5-diphenylcarbonohydrazide solution in 8 vol% sulfuric acid (2 in 5) and 0.4 mL of dilute
sulfuric acid, dilute with water to make total volume exactly 10 mL, and mix well by shaking.
Allow to stand for about 20 minutes, and use this solution as the sample solution. Separately,
pipet exactly 1.0 to 6.0 mL of sodium chromate standard solution, and use it as the standard
solution. Determine the absorbencies of these solutions at the wavelength of 550 nm as directed
under the Ultraviolet-visible Spectrophotometry. Use water as the control solution. Calculate the
specific activity from the amount of sodium chromate in Sodium Chromate (°'Cr) Injection
obtained from the calibration curve of the standard solution, and the radioactivity obtained in

Assay (1).
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Gallium (67Ga) Citrate Injection

Gallium (*’Ga) Citrate Injection is an aqueous solution for injection containing gallium-67 in the form

of gallium citrate. It contains not less than 90% and not more than 110% of the stated radioactivity of

gallium-67, at the calibration time indicated in the labeling.

Method of Preparation

React gallium (*’Ga) chloride and sodium citrate solution to produce gallium (“’Ga) citrate, and

prepare Gallium (“’Ga) Citrate Injection as directed under Injections.

Description

Gallium (*’Ga) Citrate Injection is a clear, colorless or light red solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks having energies of 0.093, 0.185, 0.300 and 0.394 MeV.

(2) Confirm by the results of Purity (1).

pH

6.0-8.0

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Paper Chromatography,
developing the plate with a mixture of 0.1 mol/L sodium citrate and ethanol (95) (5:3) as the
developing solvent to a distance of about 10 cm. Radioactivity on the strip other than the spot of
gallium (*'Ga) citrate does not exceed 2% of the total radioactivity on the paper (Rf = 0.7-0.9).

(2) Zinc: Add 0.75 mL of water and 50 pL of 0.1 mol/L ammonia TS to 50 uL of Gallium (*’Ga)
Citrate Injection. Add 50 pL of sodium diethyl dithiocarbamate TS and 1 mL of dithizone
isopropyl ether solution sequentially, and shake vigorously each time. Then, add 1 mL of sodium
sulfide TS for zinc tests and shake vigorously. Allow to stand for a few minutes. The isopropyl
ether layer of the test solution has no more color than the following control solution (not more
than 5 ppm).

Control solution: Take 50 pL of zinc standard solution into a test tube, and apply the same
procedure.

(3) Iron: Take 0.5 mL of Gallium (“’Ga) Citrate Injection, add 0.5 mL of 6 mol/L hydrochloric acid
TS and 0.1mL of hydrogen peroxide TS, 0.03%, and shake vigorously. Then, add 0.5 mL of 5 %
potassium thiocyanate TS, and shake vigorously. The test solution has no more color than the
following control solution. (not more than 20 ppm)

Control solution: Take 0.5mL of 20 pg/L iron standard solution, and apply the same procedure.

(4) Heavy metal: Take 2.0 mL of Gallium (*’Ga) Citrate Injection, and add 0.2 mL of dilute acetic
acid and 1 drop of sodium sulfide TS, and shake. Allow to stand for 5 minutes. The test solution
has no more color than the following control solution (not more than 0.5 ppm).

Control solution: Take 2.0 mL of 0.5 pg/L lead standard solution, and apply the same procedure.

Assay

Determine radioactivity of an appropriate amount of Gallium (*’Ga) Citrate Injection as directed in
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any one of assay methods under the Gamma-Ray Measurement.
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81m

Krypton (" "Kr) Generator

Krypton (*'"™Kr) Generator consists of a column filled with strong acid cation exchange resin, loading

rubidium-81 in the form of rubidium hydroxide, as well as an apparatus necessary for eluting krypton

(81m 81m-

Kr) injection and krypton (" "Kr) gas for inhalation, and a sufficient shielding device for avoiding

unnecessary exposure to radiation.

Krypton (*'™Kr) injection is eluted when nonelectrolyte injection such as 5 w/v% glucose injection is

81m 81lm-

made to pass through the column of Krypton (* "Kr) Generator and krypton (" "Kr) gas for inhalation

is eluted when humidified oxygen or air is made to pass through the column.

When rubidium-81 and krypton-81m contained in Krypton (*'™

81m-

Kr) Generator are in radioactive

81m

equilibrium, krypton (* "Kr) injection and krypton (" "Kr) gas for inhalation eluted from Krypton

(*'"™Kr) Generator by the indicated procedure, contain not less than 80% and not more than 120% of
the stated radioactivity of rubidium-81 at the calibration time indicated in the labeling.

Method of Preparation

Fill an appropriate column with a proper quantity of cation exchange resin, add purified and sterilized
rubidium (*'Rb) hydroxide solution to make it absorbed, and wash sufficiently with water for injection.

Then, combine with other apparatuses, and prepare Krypton (*'™

Kr) Generator as directed under
Generators.
Tests of the eluted solution

Krypton (*'™Kr) injection eluted from Krypton (*'™

Kr) Generator by the indicated procedure meets the
following Description, Identification, pH and Purity.
(1) Description

81 .. . . .
"Kr) injection is a clear and colorless solution.

Krypton (
(2) Identification
Perform the test as directed in the assay with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows the photopeak having energy of 0.190 MeV.
(3) pH
3.0-6.5
(4) Purity

Radionuclidic impurity: Allow the krypton (*'™

Kr) injection determined as directed under Assay
to stand for 5 minutes. Determine radioactivity of the injection as directed in the Assay with Ge
semiconductor detectors under the Gamma-Ray Measurement. Radioactivity other than that of
krypton-81m is not more than 0.1% of the total radioactivity at the calibration time indicated in
the labeling.

(5) Assay

Determine radioactivity of krypton (*'™

Kr) injection as directed in the assay with ionization
chambers under Gamma-Ray Measurement. Calculate the eluted radioactivity by multiplying the

value, which has reached a constant level, with a correction factor.

V
Ax—
Correctionfactor=¢ ¢
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A : Disintegration constant of krypton-81m (0.0533/sec)
V' : Transit space volume (mL) from the site of rubidium-81 absorption in the Krypton (*'™Kr)
Generator to the site of determination of radioactivity of krypton-81m
« : Injection rate of the eluted krypton-81m solution (mL/sec)
Tests of the eluted gas

Krypton (*'™Kr) gas for inhalation eluted from Krypton (*'™

Kr) Generator by the indicated procedure
meets the following Description, Identification and Purity.
(1) Description

81 :
"Kr) gas is a colorless gas.

Krypton (
(2) Identification

Proceed as directed in the Identification for the Tests of the eluted solution.
(3) Purity

Proceed as directed in the Purity for the Tests of the eluted solution.
(4) Assay

Proceed as directed in the Assay for the Tests of the eluted solution.
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Strontium (8°Sr) Chloride Injection

Strontium (*Sr) Chloride Injection is an aqueous solution for injection containing strontium-89 in the

form of strontium chloride. It contains not less than 90% and not more than 110% of the stated

radioactivity of strontium-89, at the calibration time indicated in the labeling. The specific activity is
not less than 2.96 MBq and not more than 6.17per mg of sodium chromate.

Method of Preparation

Irradiate strontium-88 with neutrons to produce strontium-89. Isolate strontium-89 in the form of

strontium-89 chloride and purify. Then prepare Strontium (*’Sr) Chloride Injection as directed under

Injections.

Description

Strontium (8QSr) Chloride Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks at 0.909 MeV (X-ray of yttrium-89m).

(2) Pipette accurately 0.1 mL of Strontium (*’Sr) Chloride Injection, add 0.1 mL of 0.5 w/v%
potassium chromate solution and 0.25 mL of water, and then titrate with 0.05 mol/L silver nitrate
solution until a brown color persists. When calculating the content of chlorine as the following
formula, the content ratio of strontium determined by Assay to the content of chlorine is not less

than 1.12 and not more than 1.36.
Chlorine of Strontium (* Sr) Chloride Injection (mg/mL) = (W -B ) X ?

W : Amount of silver nitrate solution consumed (g)

B : Amount of silver nitrate solution consumed in the blank test (g)

A : Molecular weight of chlorine (35.45) x morality of silver nitrate solution (mol/L)
S : Amount of test solution (mL) x density of silver nitrate solution (1.007 g/mL)

pH

4.0-7.5

Purity

(1) Radionuclidic impurity emitting alpha-ray: Measure the radioactivity of Strontium (*Sr)
Chloride Injection as directed in the Assay with Ge semiconductor detectors under the
Gamma-Ray Measurement. Radioactivities other than strontium-89 do not exceed 0.4%.

(2) Radionuclidic impurity emitting beta-ray: Evaporate 0.1 mL of Strontium (*Sr) Chloride
Injection to dryness, add 2 mL of hydrobromic acid, evaporate to dryness, dissolve in 2 mL of
hydrobromic acid, and use this solution as a sample solution. Pack about 2 mL of
cation-exchange resin (particle size: 100-250 pm) into a column with inside diameter of 5 to 6
mm, swell the resin with 0.1 mol/L hydrobromic acid. Transfer the test solution onto the column,
elute it with 0.1 mol/L hydrobromic acid, and take 10 mL of the eluent to a container containing
0.05 mL of sodium sulfate dissolved in 1 mol/L hydrochloric acid TS (3 in 200). Add 1 mL of
water, 0.1 mL of sodium sulfate dissolved in 1 mol/L hydrochloric acid TS (3 in 200) and 0.1 mL
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of the eluent to proper amount of scintillation TS, then measure radioactivities as directed in the
Assay with scintillation counters under the Beta-Ray Measurement in the energy range of 0 to
167 keV (Channel 1) and in the range of 167 to 2000 keV (Channel 2), respectively. Calculate the
radioactivity concentrations of sulfer-35 and phosphorous-32. Radioactivities of sulfer-35 and

phosphorous-32 do not exceed 0.2% of the total radioactivity.

Radioactivity concentration of sulfer - 35 of Strontium (* Sr) Chloride Injection =

E
(A - —Lx B] x total amount of eluent (mL) x R

X
, 60" 1000

total amount of sample solution (mL)x amount of eluent used for measurement (mL)x E; xR

Radioactiv ity concentrat ion of phosphorou s - 32 of Strontium (* Sr) Chloride Injection =

B x total amount of eluent (mL) x L

X
60 1000
total amount of sample solution (mL) x amount of eluent used for measurement (mL) x E, xR

A : Counting rate of channel 1 (count/minute)
B : Counting rate of channel 2 (count/minute)
E, : Counting efficiency of phosphorous-32 in channel 1
E, : Counting efficiency of phosphorous-32 in channel 2
E, : Counting efficiency of sulfer-35 in channel 1
R : Recovery rate at the separation

Assay

(1) Pipette 30 pL of Strontium (*Sr) Chloride Injection, dilute with 10 mL of 2 mol/L hydrochloric
acid TS, and use this solution as a sample solution. Add 1 mL of water, 0.1 mL of strontium
chloride solution (3 in 100) and 30 pL of the sample solution to 10 mL of scintillation TS.
Measure radioactivities directed in the Assay with scintillation counters under the Beta-Ray
Measurement in the range appropriate to measuring radioactivity of strontium-89, and calculate

the radioactivity concentration of Strontium (*’Sr) Chloride Injection with the following formula.

Radioactivity concentration of Strontium (* Sr) Chloride Injection (MBg/mL) =

{chx{(;)jwaOOH

F

C': Counting rate (count/minute)

D : Dilution rate
F : Efficiency

(2) Add 2.5 mL of potassium * hydrochloric acid solution to 0.05 mL of Strontium (*’Sr) Chloride
Injection, and use this solution as a sample solution. Separately pipette accurately a proper

amount of Strontium (*’Sr) Chloride Injection, add 10 vol% hydrochloric acid to make 40 mL,
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add 10 mL of 1 w/v% potassium chloride solution, add water to make exactly 100 mL, and use
this solution as a standard solution containing 100 to 400 pg of strontium per mL. Measure the
atomic absorptions of the sample solution, potassium hydrochloric acid solution and the standard
solution under the Atomic Absorption Spectrometry with the following measuring condition.
Calculate the concentration of strontium in Strontium (*Sr) Chloride Injection with the
calibration curves obtained from the absorptions of potassium hydrochloric acid solution and the
standard solution.

Strontium in Strontium (*’ Sr) Chloride Injection (mg/mL)

1000 x 0.05
Gas:

= {i} x strontium in the sample solution (mg/mL)

Inflammable gas: acetylene
Combustible gas: Nitrous oxide
Lump: Strontium hollow cathode lamp

Wavelength: 407.8 mm
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Yttrium (°0Y) Chloride Injection

Yttrium (*°Y) Chloride Injection is a solution for radiolabeling Ibritumomab tiuxetan, and contains

yttrium-90 in the form of yttrium chloride. It contains not less than 90% and not more than 110% of

the stated radioactivity of yttrium-90 at the calibration time indicated in the labeling.

Method of Preparation

Extract yttrium-90 obtained as a result of disintegration of strontium (*°Sr) nitrate, purify and prepare

the yttrium (°°Y) chloride bulk solution. Then prepare Yttrium (°°Y) Chloride Injection as directed

under Injections.

Description

Yttrium (°°Y) Chloride Injection is a clear and colorless solution.

Identification

(1) Dilute Yttrium (90Y) Chloride Injection with water to make concentration about 5 MBq/mL,
Pipette a proper amount of this solution corresponding to 5 kBq, add 15 mL of hydrophilic
scintillator and shake. Determine the beta-ray spectrum with scintillation counters: the shape of
the spectrum of the sample solution is same as that obtained previously from an yttrium-90
standard solution for beta-ray measurement. When scintillation counter, measuring conditions are
changed, determine the reference spectrum by applying the same procedure to an appropriate
amount of the yttrium-90 standard solution corresponding to 5 kBq.

Operating condition

Measuring time: 1 minute

Quenching correction: Quenching correction is not needed when the conditions for measuring the
sample solution are the same as those for determining the reference spectrum.

(2) Confirm by the results of Purity (1).

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using a mixture of dichloromethane and tetrahydrofurane (4:1) as the
developing solvent to a distant of 8 cm. Radioactivity other than that of Yttrium (°°Y) Chloride
does not exceed 3% of the total radioactivity on the thin-layer plate.

Prepare the thin-layer plate with cellulose for thin-layer chromatography.

(2) Radionuclidic impurity emitting gamma-ray: Measure the radioactivity of Yttrium (*°Y)) Chloride
Injection as directed in the Assay with Ge semiconductor detectors under the Gamma-Ray
Measurement. Radioactivities other than yttrium-90 do not exceed 0.001%.

(3) Storontium-90: Add 0.1 mL of strontium chloride TS, 0.2 mL of lanthanum chloride solution and
0.1 mL of sodium hydroxide TS to 50 pL of Yttrium (*°Y) Chloride Injection, coprecipitate, and
filter. Charge 125 pL of this filtrate on an iminobisacetic chelating resin column, elute with 36
mL of 1 mol/L of ammonium acetate solution. Separate the strontium-90 in Yttrium (*°Y)
Chloride Injection by discarding the first 15 mL of the eluate and collecting 21 mL of the
subsequent eluate. Take 3 mL of this eluate into three vials respectively, add 15 mL of

hydrophilic scintillator to each vial, shake well, and then use these solutions as sample solutions.
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Separately pipette accurately a proper amount of strontium-90 standard solution, add 0.04 mol/L
hydrochloric acid TS to make the radioactivity concentration of strontium-90 of this solution 37
MBg/L (0.002 % of the radioactivity concentration of Yttrium (*°Y) Chloride Injection). Elute
this solution with the same conditions, apply the same procedure to the obtained eluate, and use
the obtained solution as a standard solution. Measure radioactivities of the sample solutions and
the standard solution directed in the Assay with scintillation counters under the Beta-Ray
Measurement and calculate the counting rates in a low-energy range and high-energy range,
respectively. Calculate the averages of the counting rates of the sample solutions and the standard
solution: the counting rate of the sample solution is not more than that of the standard solution
(0.002 % of the radioactivity concentration of Yttrium (**Y) Chloride Injection). The measuring
with scintillation counters shall be done rapidly, for excluding the effects of yttrium-90 arising as

a result of the decay of strontium-90 in the sample solution or the standard solution.

A =Cpp —Cpp xK

Ag =Cp5—CysxK

A, : Counting rate of strontium-90 in the sample solution

Ay : Counting rate of strontium-90 in the standard solution

C, ;: Net counting rate of the sample solution in low-energy range
C,;: Net counting rate of the sample solution in high-energy range
C, : Net counting rate of the standard solution in low-energy range

C,s: Net counting rate of the standard solution in high-energy range

K : Correction factor

Operating conditions

Measuring time: 2 minute

Quenching correction: Quenching correction is not needed when the conditions for measuring the
sample solution and the standard solution are the same.

Energy range: Divide the beta-ray spectrums of strontium-90 and yttrium-90 on a boundary line
of them into the low energy range (corresponding to the counter range of strontium-90) and the
high-energy range (corresponding to the counter range of yttrium-90) in order to make the
counting rate of strontium-90 highest, the counting rate of yttrium-90 lowest as much as possible.
Correcting factor: With using the yttrium-90 standard solution for beta-ray measurement,

calculate Cp. and Cy five times respectively. Obtain the ratios Cp to Cy every time, and use the
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average of them as the correcting factor.
Assay
Determine radioactivity of an appropriate amount of Yttrium (°°Y) Chloride Injection as directed in

the Assay with an Ionization Chamber under the Beta-Ray Measurement.
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99m

Technetium (" Tc) Exametazime Injection

Technetium (*™

Tc) Exametazime Injection is an aqueous solution for injection containing
technetium-99m in the form of technetium exametazime. It contains not less than 90% and not more
than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in the
labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate (" Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and exametazime for injection, respectively prepared as directed under

99m

Injections. Then, prepare Technetium (" Tc) Exametazime Injection as directed under Injections.

Description

99m

Technetium (""" Tc) Exametazime Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

9.0-9.8

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with 2-butanone and isotonic sodium chloride solution as the developing solvents
to a distance of about 15 cm (the test systems 1 and 2, respectively). In addition, carry out the test as
directed under the Paper Chromatography, developing the paper using 50 vol% acetonitrile as the
developing solvent to a distance of about 15 cm (the test system 3). The sum of the ratio of
radioactivity near the starting point to the total radioactivity on the thin-layer plate in the test system 1,
and the ratio of radioactivity near the front of the solvent to the total radioactivity on the plate in the
test system 2 does not exceed 20%. The sum of the ratio of radioactivity near the front of the solvent
to the total radioactivity on the plate in the test system 2, and the ratio of radioactivity near the starting
point to the total radioactivity on the paper in the test system 3 does not exceed 10%. Radioactivity
near the starting point in the test system 3 does not exceed 5% of the total radioactivity on the paper
(the test system 1: Rf = 0.8-1.0, the test system 2: Rf = 0.0-0.2, the test system 3: Rf = 0.8-1.0).
Prepare the thin-layer plate with silica gel for thin-layer chromatography.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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[N,N'-Ethylenedi-L-Cysteinate(3-)] Oxotechnetium (99"'Tc)-Diethyl Ester Injection

[N,N'-Ethylenedi-L-cysteinate (3-)] oxotechnetium (*™

Tc)-Diethyl Ester Injection is an aqueous
solution for injection containing technetium-99m in the form of [N,N'-ethylenedi-L-cysteinate
(3-)]oxotechnetium-diethyl ester. It contains not less than 90% and not more than 110% of the stated
radioactivity of technetium-99m at the calibration time indicated in the labeling.

Method of Preparation

Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous chloride
dihydrate for injection and N,N'-(1,2-ethylene)bis-L-cystein diethyl ester dihydrochloride for injection,
respectively prepared as directed under Injections. Then, prepare [N,N'- Ethylenedi-L-cysteinate (3-)]

99m

oxotechnetium (" Tc)-Diethyl Ester Injection as directed under Injections.

Description

[N,N'- Ethylenedi-L-cysteinate (3-)] oxotechnetium (99m

Tc)-Diethyl Ester Injection is a clear and
colorless solution.

Identification

(1) Proceeds as directed in the Identification (1) of Sodium Pertechnetate (**™Tc).

(2) Confirm by the results of Purity.

pH

6.5-7.5

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with a mixture of acetone and 0.5 mol/L ammonium acetate (3:2) as the
developing solvent to a distance of about 10 cm. Radioactivity on the strip other than the spot of

9MTe)-diethyl ester does not exceed 10% of the

[N,N'-ethylenedi-L-cysteinate (3-)] oxotechnetium (
total radioactivity on the plate (Rf = 0.30-0.55).
Prepare the plate with octadecylsilanized silica gel for thin-layer chromatography.
Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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99m,

Sodium Pertechnetate (" Tc) Injection

99m

Sodium Pertechnetate (" Tc) Injection is an aqueous solution for injection containing technetium-99m

in the form of sodium pertechnetate (**™

Tc). It contains not less than 90% and not more than 110% of
the stated radioactivity of technetium-99m at the calibration time indicated in the labeling.

Method of Preparation

99m 99m

Elute sodium pertechnetate (" Tc) from Sodium Pertechnetate (" Tc) Injection Generator or similarly
produced generator, using isotonic sodium chloride solution. Prepare Sodium Pertechnetate (*"™Tc)
Injection as directed under Injections.

Description

Sodium Pertechnetate (*™

Tc) Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors, under the Gamma-Ray
Measurement: it shows the photopeak having energy of 0.141 MeV.

(2) Confirm by the results of Purity (1).

pH

4.5-7.0

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Paper Chromatography,
developing the paper with 75 vol% methanol as the developing solvent to a distance of about 10

99m

cm. Radioactivity on the strip other than the spot of sodium pertechnetate (" Tc) does not exceed

5% of the total radioactivity on the paper (Rf = 0.6-0.7).

(2) Molybdenum-99: Accurately weigh an aliquot of Sodium Pertechnetate (**™

Tc) Injection and
place it in a vial. Put the vial in lead container of fixed thickness, and calculate radioactivity of
molybdenum-99 as directed in any one of assay methods under the Gamma-Ray Measurement.
When measuring radioactivity by Assay with Ge semiconductor detectors, determine the
photopeak at 0.739 MeV, and calculate radioactivity of molybdenum-99. By this method, the
radioactivity of molybdenum- 99 does not exceed 0.015% of the total radioactivity of Sodium

99m

Pertechnetate (" Tc) Injection.

(3) Aluminum: Take 3.0 mL of Sodium Pertechnetate (99m

Tc) Injection and 1.5 mL of aluminum
standard solution separately, and add 2 mL and 3.5 mL of water, respectively, as well as 2.4 mL
each of L-ascorbic acid solution (1 in 20) prepared before use. Shake and allow to stand for 15
minutes. Then, add 5 mL of water, and adjust the pH to 8 with ammonia solution (28). Adjust
again the pH to 7 with dilute hydrochloric acid. Add 5 mL of acetic acid-sodium acetate buffer
solution at pH 3.8 and 1 mL of aluminon TS to these solutions. Dilute them with water to make
exactly 25 mL. Allow to stand for 20 minutes. Designated them as the sample and standard
solutions, respectively. Separately, add 2.4 mL of L-ascorbic acid solution (1 in 20) prepared
before use to 5.0 mL of water, and apply the same procedure. Designate the solution obtained as

the control solution. Determine the absorbances of the sample and standard solutions at 530 nm

using a cell with a path length of 1 cm: the absorbance of the sample solution is smaller than that
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of the standard solution (not more than 10 ppm).
Assay

99m

Determine radioactivity of an appropriate amount of Sodium Pertechnetate (" Ic) Injection as

directed in any one of assay method under the Gamma-Ray Measurement.
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99m,

10. Sodium Pertechnetate (" Tc) Injection Generator

99m

Sodium Pertechnetate (* Ic) Injection Generator consists of an alumina column loading

molybdenum-99 in the form of ammonium molybdate or sodium molybdate, as well as an apparatus

99m

necessary for eluting Sodium Pertechnetate (" Tc) Injection, and a sufficient shielding device for

avoiding unnecessary exposure to radiation.

99m,

Sodium Pertechnetate (" Tc) Injection is eluted when isotonic sodium chloride solution is made to

99m

pass through the column of Sodium Pertechnetate (" Tc) Injection Generator.

99m

When molybdenum-99 and technetium-99m contained in Sodium Pertechnetate (" Tc) Injection

Generator are in radioactive equilibrium, Sodium Pertechnetate (*™

99m,

Tc) Injection eluted from Sodium

Pertechnetate (" Tc) Injection Generator by the indicated procedure contains not less than 60% and

not more than 110% of the stated radioactivity of molybdenum-99 at the calibration time indicated in
the labeling.

Method of Preparation

Fill an appropriate column with a proper quantity of alumina, add molybdate (*’Mo) solution to the

alumina to make it absorbed, wash sufficiently with washing solution, and sterilize. Then, combine

99m

with other apparatuses, and prepare Sodium Pertechnetate (" Tc) Injection Generator as directed

under Generators.

Tests of the eluted solution

99m

The solution eluted from Sodium Pertechnetate (" Tc) Injection Generator by the indicated procedure

99m

meets the Description, Identification, pH and Purity under Sodium Pertechnetate (" Tc) Injection.
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99m

11. Technetium ("~ Tc) Galactosyl Human Serum Albumin Diethylenetriamine Pentaacetic Acid

Injection

Technetium (™

Tc) Galactosyl Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection
is an aqueous solution for injection containing technetium-99m in the form of technetium galactosyl
human serum albumin diethylenetriamine pentaacetic acid. It contains not less than 90% and not more
than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in the
labeling.

Method of Preparation

Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous chloride
dihydrate for injection and galactosyl human serum albumin diethylenetriamine pentaacetic acid for
injection respectively prepared as directed under Injections. Then, prepare Technetium (*’™Tc)
Galactosyl Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection as directed under
Injections.

Description

Technetium (™

Tc) Galactosyl Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection
is a clear and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

2.5-4.0

Purity

Radiochemical impurity: Carry out the test as directed under the Electrophoresis, using cellulose
acetate membrane under proper conditions with barbital buffer solution (pH 8.6, ionic strength: 0.06).

99m

Radioactivity other than that of technetium (* Tc) galactosyl human serum albumin

diethylenetriamine pentaacetic acid does not exceed 12% of the total radioactivity on the membrane.

The position of technetium (**™

Tc) galactosyl human serum albumin diethylenetriamine pentaacetic
acid is identified by the color that develops when ponceau 3R TS is sprayed over the membrane
(1.5-3.5 cm from the starting line toward the anode).

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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99m

12. Technetium (" Tc) Diethylenetriamine Pentaacetic Acid Injection

99m,

Technetium (" "'Tc) Diethylenetriamine Pentaacetic Acid Injection is an aqueous solution for injection

containing technetium-99m in the form technetium of diethylenetriamine pentaacetic acid. It contains
not less than 90% and not more than 110% of the stated radioactivity of technetium-99m at the
calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and diethylenetriamine pentaacetic acid for infection respectively prepared as

99m,

directed under Injections. Then, prepare Technetium (~ Tc) Diethylenetriamine Pentaacetic Acid

Injection as directed under Injections.
Description

99m

Technetium (* " Tc) Diethylenetriamine Pentaacetic Acid Injection is a clear and colorless solution.

Identification

9MTe) Injection.

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (
(2) Confirm by the results of Purity.

pH

4.0-5.0

Purity

Radiochemical impurity: Carry out the test as directed under the Paper Chromatography, developing
the paper to a distance of about 10 cm, using a mixture of water and acetone (1:1) as the developing

99m,

solvent. Radioactivity on the strip other than the spot of technetium (" Tc) diethylenetriamine

pentaacetic acid does not exceed 5% of the total radioactivity on the paper.

9MTe) diethylenetriamine pentaacetic acid is identified by the color shown

The spot of technetium (
when a solution of diethylenetriamine pentaacetic acid in sodium hydroxide TS (1 in 20) adjusted at
pH2.5 with hydrochloric acid is similarly developed, and copper (II) sulfate pentahydrate solution (1
in 20) is sprayed.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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99m

13. Technetium (" Tc) Dimercaptosuccinic Acid Injection

Technetium (*™

Tc) Dimercaptosuccinic Acid Injection is an aqueous solution for injection containing
technetium-99m in the form of technetium dimercaptosuccinic acid. It contains not less than 90% and
not more than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in
the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and dimercaptosuccinic acid for injection respectively prepared as directed

9™Tc) Dimercaptosuccinic Acid Injection as directed

under Injections. Then, prepare Technetium (
under Injections.
Description

99m

Technetium (""" Tc) Dimercaptosuccinic Acid Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

2.0-3.5

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with acetone as the developing solvent to a distance of about 10 cm.
Radioactivity other than that near the starting point does not exceed 5% of the total radioactivity on
the plate.

Prepare the plate with aluminum oxide.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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14. Technetium (

*"T¢) Stannous Colloid Injection

Technetium (™

Tc) Stannous Colloid Injection is an aqueous solution for injection containing
technetium-99m in the form of technetium stannous colloid. It contains not less than 90% and not
more than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in the
labeling.

Method of Preparation

Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous chloride
dihydrate for injection prepared as directed under Injections. Then, prepare Technetium (*™Tc)
Stannous Colloid Injection as directed under Injections.

Description

99m

Technetium (""" Tc) Stannous Colloid Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

2.5-3.5

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using 2-butanone as the developing solvent to a distance of about 10 cm.
Radioactivity other than that near the starting point does not exceed 1% of the total radioactivity on
the plate.

Prepare the plate with silica gel for thin-layer chromatography.

Particle size

Take 0.1 mL of Technetium (**"Tc) Stannous Colloid Injection, and filter with polycarbonate film
filters with pores of 12 um and 0.2 pm in diameters successively. Radioactivity that passes through the
12 pm filter but remains on the 0.2 um filter is not less than 87% of the total radioactivity.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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15. Technetium (

99mTc) Macroaggregated Human Serum Albumin Injection

Technetium (**™"

¢) Macroaggregated Human Serum Albumin Injection is an aqueous solution for
injection containing technetium-99m in the form of technetium macroaggregated human serum
albumin. It contains not less than 90% and not more than 110% of the stated radioactivity of
technetium-99m at the calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and macroaggregated human serum albumin suspension for injection

99mTc) Macroaggregated

respectively prepared as directed under Injections. Then, prepare Technetium (
Human Serum Albumin Injection as directed under Injections.
Description

Technetium (**™

Tc) Macroaggregated Human Serum Albumin Injection is a white to light yellow
suspension.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

4.5-6.0

Purity

Radiochemical impurity: Carry out the test as directed under the Paper Chromatography, developing
the paper using 75 vol% methanol as the developing solvent to a distance of about 10 cm.
Radioactivity on the strip other than that near the starting point does not exceed 5% of the total
radioactivity on the paper.

Particle size

Shake the Technetium (*™

Tc) Macroaggregated Human Serum Albumin Injection well to make the
particles uniformly dispersed. Stain with 1 or 2 drops of 4,5,6,7-tetrachloro-2'4",5',7'-tetraiodo
fluorescein sodium solution (1 in 100). Collect a portion of the solution, and determine the particle
diameters under microscopy. Not less than 90% of the observed particles have a diameter between 10
pm and 60 pm, and none of the observed particles have a diameter greater than 100 um.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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16. Technetium (

99mTc) Human Serum Albumin Injection

99m,

Technetium (" Tc) Human Serum Albumin Injection is an aqueous solution for injection containing

technetium-99m in the form of technetium human serum albumin. It contains not less than 90% and
not more than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in
the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and human serum albumin for injection respectively prepared as directed under

99m

Injections. Then, prepare Technetium (© Tc) Human Serum Albumin Injection as directed under

Injections.

Description

99m

Technetium (*"Tc) Human Serum Albumin Injection is a clear and colorless or light yellow solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

99m,

Tc) Injection.
(2) Carry out the test with Technetium (" Tc) Human Serum Albumin Injection and human serum
albumin solution (1 in 20) as directed under the Electrophoresis under proper conditions with
barbital buffer solution (pH 8.6, ion strength: 0.075) and a cellulose acetate membrane. Then,
spray a solution of ninhydrin in ethanol (95) (1 in 1000) to develop colors. The spot of

Technetium (™

Tc) Human Serum Albumin Injection corresponds with the spot of human serum
albumin.

pH

2.0-3.0

Purity

Radiochemical impurity: Carry out the test as directed under Paper Chromatography, developing the

paper using 75 vol% methanol as the developing solvent to a distance of about 15 cm. Radioactivity

on the strip other than the area near the starting point does not exceed 10% of the total radioactivity on

the paper.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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99m

17. Technetium (" Tc) Tetrofosmin Injection

Technetium (™

Tc) Tetrofosmin Injection is an aqueous solution for injection containing
technetium-99m in the form of technetium tetrofosmin. It contains not less than 90% and not more
than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in the
labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and tetrofosmin sulfosalicylic acid for injection respectively prepared as

directed under Injections. Then, prepare Technetium (*°™

Tc) Tetrofosmin Injection as directed under
Injections.
Description

99m

Technetium (*"Tc) Tetrofosmin Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

7.5-9.0

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using a mixture of tetrohydrofuran and 0.01 mol/L sodium thiosulfate solution
(7:3) as the developing solvent to a distant of about 10 cm. Radioactivity other than that of technetium
(*™Tc) tetrofosmin does not exceed 10% of the total radioactivity on the thin-layer plate, and the sum
of the ratio of radioactivity at the front of the solvent to the total radioactivity on the plate and the ratio
of radioactivity at the starting point to the total radioactivity on the plate does not exceed 5%. (Rf =
0.2-0.6).

Prepare the thin-layer plate with octadecylsilanized silica gel for thin-layer chromatography.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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18. Technetium (™

99m,

Tc) Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection

Technetium (*"Tc) Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection is an

aqueous solution for injection containing technetium-99m in the form of technetium human serum
albumin diethylenetriamine pentaacetic acid. It contains not less than 90% and not more than 110% of
the stated radioactivity of technetium-99m at the calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and human serum albumin diethylenetriamine pentaacetic acid for injection

99m

respectively prepared as directed under Injections. Then, prepare Technetium (* " Tc) Human Serum

Albumin Diethylenetriamine Pentaacetic Acid Injection as directed under Injections.

Description

Technetium (*°™

Tc) Human Serum Albumin Diethylenetriamine Pentaacetic Acid Injection is a clear
and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

4.0-6.0

Purity

Radiochemical impurity: Carry out the test as directed under the Electrophoresis under proper
conditions with barbital buffer solution (pH 8.6, ionic strength: 0.06) and a cellulose acetate

99m,

membrane. Radioactivity other than that of technetium (* Tc) human serum albumin

diethylenetriamine pentaacetic acid does not exceed 10% of the total radioactivity on the membrane.

The position of technetium (*™

Tc) human serum albumin diethylenetriamine pentaacetic acid is
identified by the color shown when a solution of human serum albumin solution (1 in 20) is similarly
developed, and ponceau 3R TS is sprayed.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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19. Technetium (

99mTc) Hydroxymethylenediphosphonate Injection

Technetium (™

Tc) Hydroxymethylenediphosphonate Injection is an aqueous solution for injection
containing technetium-99m in the form of technetium hydroxymethylenediphosphonate. It contains
not less than 90% and not more than 110% of the stated radioactivity of technetium-99m at the
calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and hydroxymethylenediphosphonic acid for injection respectively prepared as

directed under Injections. Then, prepare Technetium (*™

Tc) Hydroxymethylenediphosphonate
Injection as directed under Injections.
Description

99m

Technetium (""" Tc) Hydroxymethylenediphosphonate Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

4.0-6.0

Purity

Radiochemical impurity: Dissolve 0.5g of polyphosphoric acid in a mixture of 3 mL of ammonia
chloride TS and 1 mL of 10 mol/L urea TS, and add 0.1 g of sodium sulfite anhydrous and 16 mL of
water to the solution sequentially. Designate this solution as a developing solvent and apply this
solution on a bottom line of a plate. Carry out the test as directed under the Thin-layer
Chromatography, developing the plate to a distance of about 10 cm. Radioactivity other than the spot
of technetium (™
on the plate (Rf = 0.90-1.00).

Prepare the plate with cellulose for thin-layer chromatography.

Tc) hydroxymethylenediphosphonate does not exceed 5% of the total radioactivity

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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20. Technetium (99"'Tc) N-Pyridoxyl-5-Methyltryptophan Injection

Technetium (**™

Tc) N-pyridoxyl-5-methyltryptophan Injection is an aqueous solution for injection
containing technetium-99m in the form of technetium N-pyridoxyl-5-methyltryptophan. It contains not
less than 90% and not more than 110% of the stated radioactivity of technetium-99m at the calibration
time indicated in the labeling.

Method of Preparation

Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous chloride
dihydrate for injection and N-pyridoxyl-5-methyltryptophan for injection respectively prepared as
directed under Injections, and heat the solution. Then, prepare Technetium (*™Tc)
N-pyridoxyl-5-methyltryptophan Injection as directed under Injections.

Description

99m

Technetium (* " Tc) N-pyridoxyl-5-methyltryptophan Injection is a clear and pale yellow solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

8.0-9.5

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using a mixture of 2-butanone, methanol and 2 mol/L potassium chloride TS
(10:9:1) as the developing solvent to a distance of about 10 cm. Radioactivity other than the spot of
99m,

technetium (

the plate (Rf = 0.65-0.80).

Tc) N-pyridoxyl-5-methyltryptophan does not exceed 5% of the total radioactivity on

Prepare the plate with silica gel for thin-layer chromatography.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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21. Technetium (

99mTc) Pyrophosphate Injection

%™Tc) Pyrophosphate Injection is an aqueous solution for injection containing

Technetium (
technetium-99m in the form of technetium pyrophosphate. It contains not less than 90% and not more
than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in the
labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and sodium pyrophosphate for injection respectively prepared as directed under

99m

Injections. Then, prepare Technetium (" Tc) Pyrophosphate Injection as directed under Injections.

Description

99m

Technetium (""" Tc) Pyrophosphate Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

4.5-5.5

Purity

Radiochemical impurity: Carry out the test as directed under the Paper Chromatography, developing
the plate using a mixture of methanol and ammonia TS (17:3) as the developing solvent to a distance
of about 15 cm. Radioactivity on the strip other than that near the starting point does not exceed 5% of
the total radioactivity on the paper.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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99m

22. Technetium (" Tc) Phytate Injection

99MT¢) Phytate Injection is an aqueous solution for injection containing technetium-99m

Technetium (
in the form of technetium phytate. It contains not less than 90% and not more than 110% of the stated
radioactivity of technetium-99m at the calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and sodium phytate for injection respectively prepared as directed under

99m

Injections. Then, prepare Technetium (" Tc) Phytate Injection as directed under Injections.

Description

99m

Technetium (*"Tc) Phytate Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

6.0-7.0

Purity

Radiochemical impurity: Carry out the test as directed under the Paper Chromatography, developing
the plate using 85 vol% methanol as the developing solvent to a distance of about 15 cm.
Radioactivity on the strip other than that near the starting point does not exceed 5% of the total
radioactivity on the paper.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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23. Technetium (99"'Tc) Hexakis(2-Methoxy-Isobutyl Isonitrile) Injection

99MTe) Hexakis(2-Methoxy-Isobutyl Isonitrile) Injection is an aqueous solution for

Technetium (
injection containing technetium-99m in the form of technetium hexakis(2- methoxy-isobutyl isonitrile).
It contains not less than 90% and not more than 110% of the stated radioactivity of technetium-99m at
the calibration time indicated in the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and tetrakis(2-methoxy-isobutyl isonitrile) copper (I) tetrafluoroborate for
injection respectively prepared as directed under Injections, and heat the solution. Then, prepare

99m

Technetium (* " Tc) Hexakis(2-Methoxy-Isobutyl Isonitrile) Injection as directed under Injections.

Description

99m

Technetium (" Tc) Hexakis(2-Methoxy-Isobutyl Isonitrile) Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

5.0-6.0

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using a mixture of acetonitrile, methanol, 0.5 mol/L ammonium acetate TS, and
tetrahydrofuran (4:3:2:1) as the developing solvent to a distance of about 10 cm. Radioactivity other

than the spot of technetium (™

Tc) hexakis(2-methoxy-isobutyl isonitrile) does not exceed 10% of the
total radioactivity on the plate (Rf = 0.35-0.55).

Prepare the plate with octadecylsilanized silica gel for thin-layer chromatography.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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24. Technetium (

99mTc) Methylenediphosphonate Injection

Technetium (*°™

Tc) Methylenediphosphonate Injection is an aqueous solution for injection containing
technetium-99m in the form of technetium methylenediphosphonate. It contains not less than 90% and
not more than 110% of the stated radioactivity of technetium-99m at the calibration time indicated in
the labeling.

Method of Preparation

99m,

Mix Sodium Pertechnetate ("' Tc) Injection with stannous chloride for injection or stannous chloride

dihydrate for injection and methylenediphosphonic acid for injection respectively prepared as directed

99MTc) Methylenediphosphonate Injection as directed

under Injection. Then, prepare Technetium (
under Injections.
Description

99m

Technetium (* " Tc) Methylenediphosphonate Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

5.0-7.5

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using 2-butanone as the developing solvent to a distance of about 10 cm.
Radioactivity other than that near the starting point does not exceed 5% of the total radioactivity on
the plate.

Prepare the plate with silica gel for thin-layer chromatography.

Assay

99m

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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25. Technetium (

99mTc) Mercaptoacetylglycylglycylglycine Injection

Technetium (**™

Tc) Mercaptoacetylglycylglycylglycine Injection is an aqueous solution for injection
containing technetium-99m in the form of technetium mercaptoacetylglycylglycylglycine. It contains
not less than 90% and not more than 110% of the stated radioactivity of technetium-99m at the
calibration time indicated in the labeling.

Method of Preparation

99m

Technetium (""" Tc) Mercaptoacetylglycylglycylglycine Injection is prepared by either of the following

methods:

(1) Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous
chloride dihydrate for injection and benzoyl-mercaptoacetylglycylglycylglycine for injection
respectively proceed as directed under Injections, and heat. Then, prepare the Injection as
directed under Injections.

(2) Mix Sodium Pertechnetate (**™

Tc) Injection with stannous chloride for injection or stannous
chloride dihydrate for injection and mercaptoacetylglycylglycylglycine for injection, respectively
proceed as directed under Injections. Then, prepare the Injection as directed under Injections.

Description

The Injection prepared by the Procedure (1) is a clear and colorless solution.

The Injection prepared by the Procedure (2) is a clear and pale yellow solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Pertechnetate (99m

Tc) Injection.

(2) Confirm by the results of Purity.

pH

The Injection prepared by the Procedure (1): 5.5-7.0

The Injection prepared by the Procedure (2): 7.0-10.5

Purity

Radiochemical impurity: Carry out Test (1) for the Injection prepared by the Procedure (1), and Test

(2) for the Injection prepared by the Procedure (2).

(1) Carry out the test as directed under the Thin-layer Chromatography, developing the plate using a
mixture of 0.9w/v% sodium chloride solution, methanol, and acetic acid (100)(60:40:1) as the
developing solvent to a distance of about 10 cm. Radioactivity other than the spot of technetium
(**™Tc) mercaptoacetylglycylglycylglycine does not exceed 10% of the total radioactivity on the
plate (Rf=0.35-0.50).

Prepare the plate with octadecylsilanized silica gel for thin-layer chromatography.

(2) Carry out the test as directed under the Thin-layer Chromatography, developing the plate using a
mixture of acetonitrile, 0.9w/v% sodium chloride solution, and acetic acid (100)(80:20:1) as the
developing solvent to a distance of about 10 cm. Radioactivity other than the spot of technetium
(*™Tc) mercaptoacetylglycylglycylglycine does not exceed 6% of the total radioactivity on the

plate (Rf = 0.55-0.85).

Prepare the plate with cellulose for thin-layer chromatography.

—245—



Assay

99m,

Proceed as directed in the Assay under Sodium Pertechnetate (" Tc) Injection.
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26. Indium ("''In) Oxyquinoline Solution

Indium (*"

In) Oxyquinoline Solution is an aqueous Liquids and Solutions containing indium-111 in
the form of indium oxyquinoline. It contains not less than 90% and not more than 110% of the stated
radioactivity of indium-111 at the calibration time indicated in the labeling.

Method of Preparation

111

Add 8-hydroxyquinoline solution to indium (''"'In) chloride solution to produce indium ('''In)

oxyquinoline, and prepare Indium ('

In) Oxyquinoline Solution as directed under Liquids and
Solutions.
Description

111

Indium (" 'In) Oxyquinoline Solution is a clear and colorless solution.

Identification

""In) Chloride Injection.

(1) Proceed as directed in the Identification (1) under Indium (

(2) Confirm by the results of Purity (1).

pH

6.5-7.5

Purity

(1) Radiochemical impurity: Transfer 0.1 mL of Indium ('''In) Oxyquinoline Solution and 3 mL of
isotonic sodium chloride solution to a separating funnel and shake well. Add 6 mL of 1-octanol to
this solution and shake vigorously. Allow to stand for 15 minutes. Designate the aqueous layer of
this solution as the sample solution 1. Wash the separator with 1 mL of 1-octanol, and combine
these washings with the 1-octanol layer obtained in the above procedure. Designate this
combined solution as the sample solution 2. Wash the separator with 5 mL of 2 mol/L
hydrochloric acid TS, and designate these washings as the sample solution 3. Determine
radioactivities of sample solutions 1, 2 and 3 as directed in any one of assay methods under the
Gamma-Ray Measurement. The sum of radioactivities of sample solutions 1 and 3 does not
exceed 10% of the sum of radioactivities of sample solutions 1, 2 and 3.

""In) Oxyquinoline Solution

(2) Radionuclidic impurity: Determine gamma-ray spectrum of Indium (
as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: no nuclidic impurities other than indium-114m are observed.

Determine indium-114m as directed in the following, from the beta-ray of indium-114 which
shows radioactive equilibrium with indium-114m.

""In) Oxyquinoline

Add indium chloride-hydrochloric acid solution to an aliquot of Indium (
Solution, and designate this solution as the sample solution. Separately, add indium
chloride-hydrochloric acid solution to aliquots of the indium-111 standard and the indium-114m
standard, and designate them as indium-111 standard solution and indium-114m standard solution,
respectively. Add 10 mL of scintillator TS to 1.1 mL each of these solutions, as well as to 1.1 mL
of indium chloride-hydrochloric solution, and determine radioactivities of these solutions with a
liquid scintillation counter, in the energy range suited to measurement of indium-111 (Channel 1)

and the energy range suited to measurement of indium-114m (Channel 2). Calculate
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radioactivities of indium-111 and indium-114m in aliquots of the sample by the following
formula. Radioactivity of indium-114m in an aliquot of the sample does not exceed 0.1% of the

sum of radioactivities of indium-111 and indium-114m at the calibration time indicated in the

labeling.
. L . . C,-D E
Radioactivity of indium -1111in the aliquot of the sample =S, x —— x —
A-D, E,
o o . . C,-D, E
Radioactivity of indium -114m in the aliquot of the sample = §, x ——=x—
B-D, E,

S',: Radioactivity in the aliquot of the indium-111 standard

S : Radioactivity in the aliquot of the indium-114m standard

A : Counting rate of the indium-111 standard solution at channel 1

B : Counting rate of the indium-114m standard solution at channel 2

C,: Counting rate of the sample solution at channel 1

C, : Counting rate of the sample solution at channel 2

D, : Counting rate of the indium chloride-hydrochloric acid solution at channel 1

D, : Counting rate of the indium chloride-hydrochloric acid solution at channel 2
E : Dilution factor of the sample

E , : Dilution factor of the indium-111 standard

E , : Dilution factor of the indium-114m standard

Assay

111

Proceed as directed in the Assay under Indium Chloride (" 'In) Injection.
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27. Indium (""In) Chloride Injection

Indium (lll

In) Chloride Injection is an aqueous solution for injection containing indium-111 in the
form of indium chloride. It contains not less than 90% and not more than 110% of the stated
radioactivity of indium-111 at the calibration time indicated in the labeling.

Method of Preparation

111 111

Purify indium (" 'In) chloride, and prepare Indium (" 'In) Chloride Injection as directed under
Injections.
Description

Indium (*"

In) Chloride Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks having energies of 0.171 and 0.245 MeV.

(2) Confirm by the results of Purity (1).

pH

1.0-2.5

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate using 0.5 mol/L sodium chloride solution as the developing solvent to a
distance of about 10 cm. Radioactivity on the plate other than the spot of indium (*''In) chloride
does not exceed 1% of the total radioactivity on the plate (Rf = 0.30-0.40).
Prepare the plate with cellulose for thin-layer chromatography

(2) Radionuclidic impurity: Measure the radioactivity of Indium ("""

In) Chloride Injection as directed
in the Assay with Ge semiconductor detectors under the Gamma-Ray Measurement:
radioactivities other than that of indium-111 do not exceed 0.5% of the total radioactivity at the
calibration time indicated in the labeling.

Assay

111

Determine the radioactivity of an appropriate amount of Indium (" 'In) Chloride Injection as directed

in any one of assay methods under the Gamma-Ray Measurement.
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28. Indium (mIn) Chloride Solution for radiolabeling Ibritumomab tiuxetan

Indium ("

In) Chloride Solution for radiolabeling Ibritumomab tiuxetan is a solution for radiolabeling
Ibritumomab tiuxetan, and contains indium-111 in the form of indium chloride. It contains not less
than 90% and not more than 110% of the stated radioactivity of indium-111 at the calibration time
indicated in the labeling.

Method of Preparation

111 111

Purify indium (" 'In) chloride, and prepare Indium (" In) Chloride Solution for radiolabeling
Ibritumomab tiuxetan as directed under Injections.
Description

Indium ("

In) Chloride Solution for radiolabeling Ibritumomab tiuxetan is a clear and colorless
solution.
Identification

(1) Perform the Identification (1) of Indium ("'

In) Chloride Injection

(2) Confirm by the results of Purity (1).

Purity

(1) Radiochemical impurity: Stand the plate above ammonia solution (28) for 5 seconds. Carry out
the test as directed under the Thin-layer Chromatography, developing the plate using sodium
chloride solution (9 in 1000) as the developing solvent to a distance of about 15 cm.

Radioactivity on the plate other than the spot of indium (‘"'

In) chloride does not exceed 3% of the
total radioactivity on the plate.
Prepare the plate with silica gel for thin-layer chromatography

(2) Radionuclidic impurity: Measure the radioactivity of Indium ('''In) Chloride Solution for
radiolabeling Ibritumomab tiuxetan as directed in the Assay with Ge semiconductor detectors
under the Gamma-Ray Measurement: radioactivities other than that of indium-111 do not exceed
0.1% of the total radioactivity at the calibration time indicated in the labeling.

Assay

Determine the radioactivity of an appropriate amount of Indium ('''In) Chloride Solution for

radiolabeling Ibritumomab tiuxetan as directed in any one of assay methods under the Gamma-Ray

Measurement.
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29. Indium (mIn) Chloride Solution for radiolabeling Pentetreotide

111

Indium (" 'In) Chloride Solution for radiolabeling Pentetreotide is a solution for radiolabeling

Pentetreotide, and contains indium-111 in the form of indium chloride. It contains not less than 90%
and not more than 110% of the stated radioactivity of indium-111 at the calibration time indicated in
the labeling.

Method of Preparation

111 111

Purify indium (" 'In) chloride, and prepare Indium (" In) Chloride Solution for radiolabeling

Pentetreotide as directed under Injections.
Description

111

Indium (" 'In) Chloride Solution for radiolabeling Pentetreotide is a clear and colorless solution.

Identification

(1) Perform the Identification (1) of Indium (lll

In) Chloride Injection

(2) Confirm by the results of Purity (1).

Purity

(1) Radiochemical impurity: Stand the plate above ammonia solution (28) for 5 seconds. Carry out
the test as directed under the Thin-layer Chromatography, developing the plate using sodium
chloride solution (9 in 1000) as the developing solvent to a distance of about 15 cm.

Radioactivity on the plate other than the spot of indium (‘"'

In) chloride does not exceed 1% of the
total radioactivity on the plate.
Prepare the plate with silica gel for thin-layer chromatography.

(2) Radionuclidic impurity: Measure the radioactivity of Indium ("

In) Chloride Solutions as
directed in the Assay with Ge semiconductor detectors under the Gamma-Ray Measurement:
radioactivities other than that of indium-111 do not exceed 0.3% of the total radioactivity at the
calibration time indicated in the labeling.

Assay

111

Perform the Assay of Indium (" 'In) Chloride Injection.
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30. Indium ('"'In) Diethylenetriamine Pentaacetic Acid Injection

Indium ("

In) Diethylenetriamine Pentaacetic Acid Injection is an aqueous solution for injection
containing indium-111 in the form of indium diethylenetriamine pentaacetic acid. It contains not less
than 90% and not more than 110% of the stated radioactivity of indium-111 at the calibration time
indicated in the labeling.
Method of Preparation

111

Add diethylenetriamine pentaacetic acid solution to indium (" In) chloride solution to produce indium

(""'In) diethylenetriamine pentaacetic acid, and prepare Indium ('"

In) Diethylenetriamine Pentaacetic
Acid Injection as directed under Injections.
Description

111

Indium (" 'In) Diethylenetriamine Pentaacetic Acid Injection is a clear and colorless solution.

Identification

(1) Proceed as directed under Identification (1) of Indium (111

In) Chloride Injection.

(2) Confirm by the results of Purity (1).

pH

6.0-8.0

Purity

(3) Radiochemical impurity: Carry out the test as directed under the Paper Chromatography,
developing the plate with a mixture of water and acetone (1:1) as the developing solvent to a
distance of about 10 cm. Radioactivity on the strip other than the spot of indium ('''In)
diethylenetriamine pentaacetic acid does not exceed 5% of the total radioactivity on the paper.

The spot of indium ('

In) diethylenetriamine pentaacetic acid is identified by the color shown
when diethylenetriamine pentaacetic acid solution is similarly developed, and bromocresol green
solution is sprayed.

(4) Radionuclidic impurity: Proceed as directed in the Purity (2) under Indium ('''In) Chloride
Injection.

Assay

111

Proceed as directed in the Assay under Indium (" In) Chloride Injection.
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31. Toflupane (‘*I) Injection

loflupane (‘%

I) Injection is an aqueous solution for injection containing iodine-123 in the form of
ioflupane. It contains not less than 90% and not more than 110% of the stated radioactivity of
iodine-123 at the calibration time indicated in the labeling.

Method of Preparation

Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Substitute iodine-123,
obtained as a result of disintegration of cesium-123 and xenon-123, with the trimethyl tin group of

N-w-fluoropropyl-23-carbomethoxy-3p-(4-trimethylstannylphenyl)-nortropane. Then, prepare
123

Ioflupane ("~°I) Injection as directed under Injections.
Description
Toflupane (**’I) Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (123

I) Capsules.
(2) Confirm by the results of Purity (1).

pH

4.5-5.8

Purity

(1) Radiochemical impurity: Use a mixture with Ioflupane (‘*

I) Injection and ioflupane standard
solution (1:1) as a sample solution. Designate a line about 30 mm distant form the bottom of the
thin-layer plate as the starting line, carry out the test as directed under the Thin-Layer
Chromatography, developing the plate with a mixture of ethyl acetate, acetone and triethylamine
(57:43:1) as the developing solvent to a distance of about 10 cm. Radioactivity on the strip other

123

than the spot of loflupane ("“°I) and the strip near the starting point does not exceed 6% and 2%

of the total radioactivity on the plate, respectively.

The spot of Ioflupane (‘**

I) is identified by the spot shown when the plate is irradiated with an
ultraviolet ray of 254 nm wavelength.
Prepare the plate with octadecylsilanized silica gel with complex fluorescent indicator for
thin-layer chromatography.

(2) Radionuclidic impurity: Proceed as directed in the Purity (2) under Sodium Iodide (1231)
Capsules.

Assay

Determine radioactivity of an appropriate amount of Ioflupane ('*’I) Injection as directed in the Assay

with an Ionization Chamber under the Gamma-Ray Measurement.
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32. lIomazenil (1231) Injection
Tomazenil ('*’I) Injection is an aqueous solution for injection containing iodine-123 in the form of
iomazenil. It contains iomazenil as the carrier. It contains not less than 90% and not more than 110%
of the stated radioactivity of iodine-123 at the calibration time indicated in the labeling.
Method of Preparation
Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Substitute iodine-123,
obtained as a result of disintegration of cesium-123 and xenon-123, with the iodine atom of iomazenil.
Then, prepare Iomazenil (**°I) Injection as directed under Injections.
Description
Tomazenil (‘*I) Injection is a clear and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (123

I) Capsules.

(2) Confirm by the results of Purity (1).

pH

4.8-5.2

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with a mixture of ethyl acetate, acetone and ammonia solution (28)(90:10:1)
as the developing solvent to a distance of about 10 cm. Radioactivity on the plate other than the
spot of Tomazenil (**’T) does not exceed 6% of the total radioactivity on the plate.

The spot of Iomazenil (‘**

I) is identified by the color shown when the Iomazenil methanol
solution (1 in 250) is similarly developed, and the thin-layer plate is exposed to iodine vapor.
Prepare the plate with silica gel for thin-layer chromatography

(2) Radionuclidic impurity: Proceed as directed in the Purity (2) under Sodium Iodide (1231)
Capsules.

Assay

Determine radioactivity of an appropriate amount of lomazenil (‘*I) Injection as directed in the Assay

with an Ionization Chamber under the Gamma-Ray Measurement.
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33. N-Isopropyl-4-lodoamphetamine (1231) Hydrochloride Injection
N-Isopropyl-4-lodoamphetamine (‘*’I) Hydrochloride Injection is an aqueous solution for injection
containing iodine-123 in the form of N-isopropyl-4-iodoamphetamine hydrochloride. It contains
N-isopropyl-4-iodoamphetamine hydrochloride as the carrier. It contains not less than 90% and not
more than 110% of the stated radioactivity of iodine-123 at the calibration time indicated in the
labeling.
Method of Preparation
Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Substitute iodine-123,
obtained as a result of disintegration of cesium-123 and xenon-123, for the iodine atom of
N-isopropyl-4-iodoamphetamine hydrochloride. Then, prepare Nlsopropyl-4-lodoamphetamine (**°I)
Hydrochloride Injection as directed under Injections.
Description

123

N-Isopropyl-4-lodoamphetamine (" “°I) Hydrochloride Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (123

I) Capsules.

(2) Confirm by the results of Purity (1).

pH

4.0-7.0

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography

using a mixture of methanol, water and acetic acid (100) (800:200:1) as the developing solvent to
a distance of about 10 cm. Radioactivity on the plate other than the spot of
N-isopropyl-4-iodoamphetamine ('*’I) hydrochloride does not exceed 5% of the total
radioactivity on the plate.
The spot of N-isopropyl-4-iodoamphetamine (‘*’I) hydrochloride is identified by the color shown
when N-isopropyl-4-iodoamphetamine hydrochloride solution (1 in 100) is similarly developed,
and the plate is exposed to iodine vapor. Prepare the plate with silica gel for thin-layer
chromatography.

(2) Radionuclidic impurity: Proceed as directed in the Purity (2) under Sodium Iodide (1231)
Capsules.

(3) Formic acid: Add 0.1 mL of 2 mol/L hydrochloric acid and about 10 mg of magnesium powder to
0.1 mL of N-Isopropyl-4-lodoamphetamine (‘*’I) Hydrochloride Injection. After generation of
hydrogen gas has finished, completely dissolve magnesium powder with 2.0 mL of diluted
sulfuric acid (1 in 2), add 1.0 mL of chromotropic acid TS, and heat the solution. The dark purple
color developing as a result has no more color than the following control solution (not more than
1 mg/mL).

Control Solution: Weigh about 1.0 g of formic acid, and adjust the concentration to 1 mg/mL with
water for injection. Take 0.1 mL of this solution, and proceed as directed above.

(4) Copper: Add 0.5 mL of di-Ammonium hydrogen citrate solution (1 in 10), 0.5 mL of
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hydroxylammonium chloride solution (1 in 10), 50 pL of 0.1 mol/L trisodium citrate TS to 0.5
mL of N-Isopropyl-4-lodoamphetamine (‘*’I) Hydrochloride Injection. Add 0.3 mL of
bathocuproine ethanol TS and shake. Add 0.5 mL fo 1-hexanol and shake for 15 minutes. The
layer of 1-hexanol has no more color than the following control solution (not more than 1 ppm).
Control solution: Weigh exactly 0.157 g of copper sulfate pentahydrate, add 70 uL of sulfuric
acid, and add water to make exactly 200 mL. Pipette 1.0 mL of this solution exactly, add 30 pL of
sulfuric acid, and water to make exactly 200 mL. Measure 0.5 mL of this solution exactly and
apply the same procedure.

Assay

Determine radioactivity of an appropriate amount of N-Isopropyl-4-lodoamphetamine ('*’I)

Hydrochloride Injection as directed in the Assay with an Ionization Chamber under the Gamma-Ray

Measurement.
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34. 3-lodobenzylguanidine (1231) Injection
3-Iodobenzylguanidine (**’I) Injection is an aqueous solution for injection containing iodine-123 in the
form of 3-iodobenzylguanidine. It contains 3-iodobenzylguanidine as the carrier. It contains not less
than 90% and not more than 110% of the stated radioactivity of iodine-123 at the calibration time
indicated in the labeling. The specific activity is 1.11 - 3.7 GBq per mg of 3-iodobenzylguanidine at
the calibration time indicated in the labeling.
Method of Preparation
Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Substitute iodine-123,
obtained as a result of disintegration of cesium-123 and xenon-123, for the iodine atom of
3-iodobenzylguanidine, and purify by removing iodine-123 which has not reacted, as well as free
iodine. Then, prepare 3-lodobenzylguanidine ('*’I) Injection as directed under Injections.
Description
3-Iodobenzylguanidine (**’I) Injection is a clear and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (123

I) Capsules.

(2) Confirm by the results of Purity (1).

pH

4.0-5.0

Purity

(1) Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of
sodium bicarbonate in water to make 1000 mL. Carry out the test as directed under the Thin-layer
Chromatography, developing the plate to a distance of about 10 cm, using an appropriate amount
of this solution as the carrier, and 80 vol% methanol as the developing solvent. Radioactivity on
the plate other than the spot of 3-iodobenzylguanidine (‘*I) does not exceed 10% of the total
radioactivity on the plate.
The spot of 3-iodobenzylguanidine (‘*’I) is identified by the color which develops when an
appropriate amount of a solution of sulfuric acid 3-iodobenzylguanidine in isotonic sodium
chloride solution (1 in 200) is similarly developed, thymine-1-naphthol TS is sprayed and dried,
then the procedure is repeated, and diluted sodium hypochlorite TS (1 in 5) is sprayed. Prepare
the plate with silica gel for thin-layer chromatography.

(2) Radionuclidic impurity: Proceed as directed in the Purity (2) under Sodium Iodide (1231)
Capsules.

Assay

123

Determine radioactivity of an appropriate amount of 1 3-Iodobenzylguanidine ("~°I) Injection as

directed in the Assay with an ionization chamber under the Gamma-Ray Measurement.
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35. Sodium lodide (1231) Capsules
Sodium Iodide (‘*I) Capsules are capsules containing iodine-123 in the form of sodium iodide. It
contains not less than 90% and not more than 110% of the stated radioactivity of iodine-123 at the
calibration time indicated in the labeling.
Method of Preparation
Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Isolate iodine-123, obtained
as a result of disintegration of cesium-123 and xenon-123, in the form of sodium iodide (‘*’I) and

'21) Capsules as directed under Capsules.

purify. Then, prepare Sodium lodide (

Identification

(1) Perform the test with one Capsule, or the solution prepared by dissolving one Capsule in an
appropriate amount of warm water, as directed in the Spectrometry with Ge semiconductor
detectors under the Gamma-Ray Measurement: it shows the photopeak at 0.159 MeV.

(2) Confirm by the results of Purity (1).

Purity

(1) Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of
sodium bicarbonate in water to make 100 mL. Carry out the test with a solution prepared by
dissolving one Capsule in an appropriate amount of warm water as directed under the Paper
Chromatography, developing the plate to a distance of about 10 cm using 1 drop of the solution
prepared by the above-mentioned procedure as the carrier, and 75 vol% methanol as the

123

developing solvent. Radioactivity on the strip other than the spot of sodium iodide ("“°I) does not

exceed 5% of the total radioactivity on the paper.

123

The spot of sodium iodide ("’I) is identified by the color shown when starch TS, dilute acetic

acid and potassium nitrite TS are uniformly sprayed.

(2) Radionuclidic impurity: Determine radioactivity of Sodium lodide (***

I) Capsules as directed in
the Assay with Ge semiconductor detectors under the Gamma-Ray Measurement. Radioactivity
other than that of iodine-123 does not exceed 0.3% of the total radioactivity at the calibration
time indicated in the labeling.

Assay

Determine radioactivity of one Capsule or the solution prepared by dissolving one Capsule in an

appropriate amount of warm water, as directed in any one of assay method under the Gamma-Ray

Measurement.
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36. 15-(4-Todophenyl)-3(R,S)-Methylpentadecanoic Acid (‘**I) Injection
15-(4-Iodophenyl)-3(R,S)-Methylpentadecanoic Acid (‘*’I) Injection is an aqueous solution for
injection containing iodine-123 in the form of 15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid. It
contains 15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid as the carrier. It contains not less than
90% and not more than 110% of the stated radioactivity of iodine-123 at the calibration time indicated
in the labeling.

Method of Preparation

Irradiate xenon-124 with protons to produce cesium-123 and xenon-123. Substitute iodine-123,
obtained as a result of disintegration of cesium-123 and xenon-123, with the iodine atom of
15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid. Then, prepare
15-(4-TIodophenyl)-3(R,S)-Methylpentadecanoic Acid ('*'I) Injection as directed under Injections.
Description

15-(4-TIodophenyl)-3(R,S)-Methylpentadecanoic Acid (‘*'I) Injection is a clear and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (123

I) Capsules.

(2) Confirm by the results of Purity (1).

pH

8.2-9.2

Purity

(1) Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of
sodium bicarbonate in water to make 100 mL. Carry out the test as directed under the Thin-layer
Chromatography, developing the plate to a distance of about 10 cm, using an appropriate amount
of this solution as the carrier, and a mixture of methanol and acetic acid (100) (40:1) as the
developing  solvent. Radioactivity on the plate other than the spot of
15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid ('*’I) does not exceed 5% of the total
radioactivity on the plate.
The spot of 15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid (‘*’I) is identified by the color
shown when the 15-(4-iodophenyl)-3(R,S)-methylpentadecanoic acid standard solution is
similarly developed without the career, and the thin-layer plate is exposed to iodine vapor.
Prepare the plate with silica gel for thin-layer chromatography

(2) Radionuclidic impurity: Proceed as directed in the Purity (2) under Sodium Iodide (1231)
Capsules.

(3) Copper: Add 0.5 mL of di-Ammonium hydrogen citrate solution (1 in 10), 0.5 mL of
hydroxylammonium chloride solution (1 in 10), 50 pL of 0.1 mol/L trisodium citrate TS to 0.5
mL of 15-(4-Iodophenyl)-3(R,S)-Methylpentadecanoic Acid (‘*’I) Injection. Add 0.3 mL of
bathocuproine ethanol TS and shake. Add 0.5 mL of 1-hexanol and shake for 15 minutes. The
layer of 1-hexanol has no more color than the following control solution (not more than 1 ppm).
Control solution: Weigh exactly 0.157 g of copper sulfate pentahydrate, add 70 uL of sulfuric

acid, and add water to make exactly 200 mL. Pipette 1.0 mL of this solution exactly, add 30 pL of
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sulfuric acid, and water to make exactly 200 mL. Measure 0.5 mL of this solution exactly and
apply the same procedure.
Assay
Determine radioactivity of an appropriate amount of 15-(4-lodophenyl)-3(R,S)-Methylpentadecanoic
Acid (") Injection as directed in the Assay with an ionization chamber under the Gamma-Ray

Measurement.
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37. 3-lodobenzylguanidine (13 b)) Injection
3-Iodobenzylguanidine (**'I) Injection is an aqueous solution for injection containing iodine-131 in the
form of 3-iodobenzylguanidine. It contains 3-iodobenzylguanidine as the carrier. It contains not less
than 90% and not more than 110% of the stated radioactivity of iodine-131 at the calibration time
indicated in the labeling. The specific activity is 111-185 MBq per mg of 3-iodobenzylguanidine at the
calibration time indicated in the labeling.
Method of Preparation
Substitute the iodine atom of 3-lodobenzylguanidine with iodine-131, and purify by removing
iodine-131 which has not reacted, as well as free iodine. Then, prepare 3-lodobenzylguanidine (**'T)
Injection as directed under Injections.
Description
3-Iodobenzylguanidine (**'I) Injection is a clear and colorless solution.
Identification

(1) Proceed as directed under Identification (1) of Sodium lodide (131

I) Solution.

(2) Confirm by the results of Purity.

pH

4.0-5.0

Purity

Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of sodium
bicarbonate in water to make 1000 mL. Carry out the test as directed under the Thin-layer
Chromatography, developing the plate to a distance of about 10 cm, using an appropriate amount of
this solution as the carrier, and 80 vol% methanol solution as the developing solvent. Radioactivity on
the plate other than the spot of 3-iodobenzylguanidine (**'I) does not exceed 5% of the total
radioactivity on the plate.

The spot of 3-iodobenzylguanidine (**'I) is identified by the color shown when an appropriate amount
of a solution of sulfuric acid 3-iodobenzylguanidine in isotonic sodium chloride solution (1 in 200) is
similarly developed, thymine-1-naphthol TS is sprayed and dried, then the procedure is repeated, and
diluted sodium hypochlorite TS (1 in 5) is sprayed. Prepare the plate with octadecylsilanized silica gel
for thin-layer chromatography.

Assay

131

Proceed as directed in the Assay under Sodium Iodide ("°'I) Solution.
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38. Sodium Iodide ("*'T) Solution
Sodium Iodide ("*'T) Solution is an aqueous Liquids and Solutions containing iodine-131 in the form
of sodium iodide. It occasionally contains a small amount of sodium iodide as the carrier. It contains
not less than 90% and not more than 110% of the stated radioactivity of iodine-131 at the calibration
indicated in the labeling.

Method of Preparation

131 131

Purify sodium iodide ('), and prepare Sodium Iodide ("”'I) Solution as directed under Liquids and

Solutions.

Description

Sodium Iodide ("*'T) Solution is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows the photopeak at 0.364 MeV.

(2) Confirm by the results of Purity (2).

pH

7.0-10.0

Purity

(1) Carrier: Add 6 mL of water to 0.1 mL of Sodium Iodide (**'I) Solution. Then, add 2 or 3 drops of
iron (IIT) chloride TS and 1 mL of toluene, shake and allow to stand. The toluene layer is
colorless.

(2) Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of
sodium bicarbonate in water to make 100 mL. Carry out the test as directed under the Paper
Chromatography, developing the plate to a distance of about 15 cm, using one drop of this
solution as the carrier, and 75 vol% methanol as the developing solvent. Radioactivity of the spot
of iodate does not exceed 5% of the total radioactivity of the spot of iodide, and radioactivities
are not detected on the strip other than the spots of iodide and iodate.

The spots of iodide and iodate are identified as directed in the following, after developing the
carrier in the same manner.

Dry the developed filter paper, and place it in a glass tube. Pass hydrogen sulfide through the tube
for 1 or 2 minutes. Spray fluorescein sodium solution (1 in 1000), and then, spray chlorine TS:
both iodide and iodate develop colors. Spray fluorescein sodium solution (1 in 1000) on the
developed filter paper without passing through hydrogen sulfide, and then, splay chlorine TS:
only iodide develops color.

Assay

131

Determine radioactivity of an appropriate amount of Sodium lodide ("°'I) Solution as directed in any

one of assay methods under the Gamma-Ray Measurement.
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39. Sodium lodide (1311) Capsules
Sodium Iodide (**'I) Capsules are capsules containing iodine-131 in the form of sodium iodide. It
contains not less than 90% and not more than 110% of the stated radioactivity of iodine-131 at the
calibration time indicated in the labeling.
Method of Preparation

Take Sodium Iodide (**'I) Solution, and prepare Sodium Iodide (**'

I) Capsules as directed under

Capsules.

Identification

(1) Perform the test with one Capsule, or the solution prepared by dissolving one Capsule in an
appropriate amount of warm water, as directed in the Identification (1) under Sodium Iodide (**'T)
Solution.

(2) Confirm by the results of Purity (2).

Purity

(1) Carrier: Perform the test with the solution prepared by dissolving one Capsule in 6 mL of warm

water, as directed in the Purity (1) under Sodium Iodide (**'

I) Solution.

(2) Radiochemical impurity: Perform the test with the solution prepared by dissolving one Capsule in
an appropriate amount of warm water, as directed in the Purity (2) under Sodium Iodide ('*'T)
Solution. The description, "radioactivities are not detected on the strip other than the spots of
iodide and iodate" should be replaced by a description, "radioactivities are not detected on the
strip other than the spots of iodide and iodate, except for a very small amount of radioactivities
which may be detected at the starting point."

Assay

Determine radioactivity of one Capsule or the solution prepared by dissolving one Capsule in an

appropriate amount of warm water, as directed in any one of assay method under the Gamma-Ray

Measurement.
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40. TIodinated (1311) Human Serum Albumin Injection
lodinated ("*'T) Human Serum Albumin Injection is an aqueous solution for injection containing
iodine-131 in the form of iodinated human serum albumin. It contains not less than 90% and not more
than 110% of the stated radioactivity of iodine-131 at the calibration time indicated in the labeling.
Method of Preparation
Iodinate mildly human serum albumin with iodine-131, while taking cautions to introduce not more
than one gram-atom of iodine for each gram-molecule (about 69,000 g) of human serum albumin.

Purify by removing iodine-131 which has not reacted, and prepare lodinated (**'

I) Human Serum
Albumin Injection as directed under Injections.

Description

lodinated ("*'T) Human Serum Albumin Injection is a clear and colorless or light yellow solution.
Identification

(1) Proceed as directed under Identification (1) of Sodium lodide (131

131

I) Solution.
(2) Carry out the test with Iodinated ("°'I) Human Serum Albumin Injection and human serum
albumin solution (1 in 100) as directed under the Electrophoresis under proper conditions with
barbital buffer solution (pH 8.6, ion strength: 0.075), using a filter paper. Then, spray a solution
of ninhydrin in ethanol (1 in 1000) to develop colors, and determine radioactivity. Radioactivity

of the spot of Iodinated ("'

I) Human Serum Albumin Injection shows the same electrophoretic
pattern as human serum albumin.

pH

7.0-8.5

Purity

Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of sodium

bicarbonate in water to make 100 mL. Carry out the test as directed under the Paper Chromatography,

developing the plate to a distance of about 15 cm, using 1 drop of this solution as the carrier, and 75

vol% methanol as the developing solvent. Radioactivity on the strip near the starting point accounts

for not less than 95% of the total radioactivity on the paper, and radioactivity of the spot of iodide does

not exceed 3% of the total radioactivity on the paper.

The spot of iodide is identified by the color shown when starch TS, dilute acetic acid and sodium

nitrite TS are uniformly sprayed.

Assay

131

Proceed as directed in the Assay under Sodium Iodide ("°'I) Solution.
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41. Sodium Iodohippurate (**'I) Injection
Sodium Iodohippurate (**'T) Injection is an aqueous solution for injection containing iodine-131 in the
form of sodium 2-iodohippurate. It contains not less than 90% and not more than 110% of the stated
radioactivity of iodine-131 at the calibration time indicated in the labeling.
Method of Preparation
Substitute the iodine atom of 2-iodohippuric acid with iodine-131, and purify by removing iodine-131
which has not reacted, as well as free iodine. Then, prepare Sodium Iodohippurate (**'T) Injection as
directed under Injections.
Description
Sodium lodohippurate (**'I) Injection is a clear and colorless solution.
Identification

(1) Proceed as directed in the Identification (1) under Sodium Iodide (13 !

I) Solution shall be applied.
(2) Confirm by the results of Purity.

pH

7.0-9.0

Purity

Radiochemical impurity: Carry out the test as directed under the Thin-Layer Chromatography,
developing the plate with a mixture of 1-butanol, acetic acid (100) and water (4:1:1) as the developing
solvent to a distance of about 8 cm. Radioactivity on the strip other than the spot of 2-iodohippuric
acid ("'T) does not exceed 5% of the total radioactivity on the paper.

The spot of 2-iodohippuric acid (**'

I) is identified by the color shown when a solution of
2-iodohippuric acid in methanol (1 in 100) is similarly developed, and irradiated with an ultraviolet
ray of 254 nm wavelength.

Prepare the plate with cellulose for thin-layer chromatography.

Assay

131

Proceed as directed in the Assay under Sodium Iodide ("°'I) Solution.
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42. lodinated (1311) Methylnorcholestenol Injection
lodinated ("*'I) Methylnorcholestenol Injection is an aqueous solution for injection containing
iodine-131 in the form of iodinated methylnorcholestenol. It contains iodinated methylnorcholestenol
as the carrier. It contains not less than 90% and not more than 110% of the stated radioactivity of
iodine-131 at the calibration time indicated in the labeling.
Method of Preparation
Substitute the iodine atom of iodinated methylnorcholestenol with iodine-131, and purify by removing
iodine-131 which has not reacted, as well as free iodine. Then, prepare Iodinated ("*'I)
Methylnorcholestenol Injection as directed under Injections.
Description
lodinated ("*'T) Methylnorcholestenol Injection is a clear and colorless solution.
Identification

(1) Proceed as directed under Identification (1) of Sodium lodide (131

I) Solution.

(2) Confirm by the results of Purity.

pH

5.5-7.0

Purity

Radiochemical impurity: Dissolve 0.5 g of sodium iodide, 1.0 g of sodium iodate and 5.0 g of sodium
bicarbonate in water to make 100 mL. Carry out the test as directed under the Thin-layer
Chromatography, developing the plate to a distance of about 10 ¢cm using an appropriate amount of
this solution as the carrier, and a mixture of ethanol and water (9:1) as the developing solvent.

131

Radioactivity on the plate other than the spot of iodinated ("~ I) methylnorcholestenol does not exceed

10% of the total radioactivity on the plate.

The spot of iodinated (**'

I) methylnorcholestenol is identified by the spot shown when iodinated
methylnorcholestenol solution (1 in 100) is similarly developed, and irradiated with an ultraviolet ray
of 254 nm wavelength.

Prepare the plate with octadecylsilanized silica gel with complex fluorescent indicator for thin-layer
chromatography

Assay

131

Proceed as directed in the Assay under Sodium Iodide ("°'I) Solution.
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43. Xenon (133Xe) Gas for Inhalation

Xenon (***

Xe) Gas for Inhalation is Gases containing xenon-133 in the form of gas. It contains air as
diluent. It contains not less than 80% and not more than 120% of the stated radioactivity of xenon-133
at the calibration time indicated in the labeling.

Method of Preparation

Fill up xenon-133 in a suitable container, seal, and prepare Xenon ('

Xe) Gas for Inhalation as
directed under Gases.
Description

Xenon (133

Xe) Gas for Inhalation is a colorless gas.

Identification

Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks at 0.031 (X-ray of cesium-133) and 0.081 MeV.

Purity

Radionuclidic impurity: Determine radioactivity of Xenon (***

Xe) Gas for Inhalation as directed in the
Assay with Ge semiconductor detectors under the Gamma-Ray Measurement. Radioactivity other than
that of xenon-133 and xenon-133m does not exceed 0.01% of the total radioactivity at the calibration
time indicated in the labeling.

Assay

133

Determine radioactivity of an appropriate amount of Xenon (" ~"Xe) Gas for Inhalation as directed in

any one of assay methods under the Gamma-Ray Measurement.
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44. Thallium (*°*'T1) Chloride Injection
Thallium (*°'T1) Chloride Injection is an aqueous solution for injection containing thallium-201 in the
form of thallium (I) chloride. It contains not less than 90% and not more than 110% of the stated
radioactivity of thallium-201 at the calibration time indicated in the labeling.
Method of Preparation
Irradiate thallium with accelerated particles to produce lead-201. Isolate thallium-201 obtained as a

result of disintegration of the lead-201, and purify the thallium (**'T1) chloride solution. Then prepare

Thallium (**'T1) Chloride Injection as directed under Injections.

Description

Thallium (**'T1) Chloride Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks at 0.071 (X-ray of mercury-201), 0.135 and 0.167
MeV.

(2) Confirm by the results of Purity (1).

pH

4.0-8.0

Purity

(1) Radiochemical impurity: Carry out the test as directed under the Thin-layer Chromatography,
developing the plate with a mixture of acetonitrile, methanol, hydrochloric acid and xylem
(17:5:2:1) as the developing solvent to a distance of about 10 cm. Radioactivity on the strip other
than the spot of thallium (**'TI) chloride does not exceed 5% of the total radioactivity on the plate.
Prepare the thin-layer plate with cellulose for thin-layer chromatography.

The spot of thallium chloride is identified by the color shown when thallium chloride solution (1
in 4000) is similarly developed, phosphomolybdic acid TS or hydrobromic acid solution (1 in 2)
is sprayed

(2) Radionuclidic impurity: Measure the radioactivity of Thallium (**'TI) Chloride Injection as
directed in the Assay with Ge semiconductor detectors under the Gamma-Ray Measurement.
Radioactivities of thallium-200, thallium-202 and lead-203 do not exceed 1.0%, 1.0% and 0.01%
of the total radioactivity at the date and time indicated in the labeling, respectively.

(3) Copper: Add 0.5 mL of di-Ammonium hydrogen citrate solution (1 in 10), 0.5 mL of
hydroxylammonium chloride solution (1 in 10), 50 pL of 0.1 mol/L trisodium citrate TS to 50 uL
of Thallium (**'TI) Chloride Injection.

Add 0.3 mL of bathocuproine ethanol TS and shake. Add 0.5 mL of 1-hexanol and shake for 15
minutes. The layer of 1-hexanol has no more color than the following control solution (not more
than 2 ppm).

Control solution: Weigh exactly 0.157 g of copper sulfate pentahydrate, add 70 uL of sulfuric
acid, and add water to make exactly 200 mL. Pipette 1.0 mL of this solution exactly, add 15 pL of

sulfuric acid, and water to make exactly 100 mL. Measure 0.5 mL of this solution exactly and
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)

apply the same procedure.

Thallium: Add 0.5 mL of 3 mol/L hydrochloric acid TS and 50 pL of hydrogen peroxide (30) to
0.5 mL of Thallium (**'TI) Chloride Injection, and shake. Add 0.25 mL of malachite green to this
solution and shake, then add 1 mL of xylen and shake. The xylen layer of the test solution has no
more color than the following control solution (not more than 2 ppm).

Control solution: Weigh exactly 0.052 g of thallium nitrate, add water to make exactly 200 mL.
Pipette 1.0 mL of this solution exactly, add water to make exactly 100 mL. Measure 0.5 mL of
this solution exactly and apply the same procedure.

Heavy metal: Transfer 2.0 mL of Thallium (**'TI) Chloride Injection in a Nessler's tube, add 0.2
mL of dilute acetic acid, and dilute with water to make 5.0 mL. Add 1 drop of sodium sulfide TS
to this solution and mix. Allow to stand for 5 minutes. The color of the solution has no more color
than the following control solution (not more than 5 ppm).

Control Solution: Transfer 1.0 mL of lead standard solution in a Nessler's tube, add 0.2 mL of

dilute acetic acid, and dilute with water to make 5.0 mL. Proceed as directed above.

Assay

201

Measure the radioactivity of an appropriate amount of Thallium (*° TI) Chloride Injection as directed

in any one of assay under the Gamma-Ray Measurement.
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45. Radium (223Ra) Chloride Injection
Radium (**’Ra) Chloride Injection is an aqueous solution for injection containing radium-223 in the
form of radium chloride. It contains not less than 95% and not more than 105% of the stated
radioactivity of radium-223 at the calibration time indicated in the labeling.
Method of Preparation
Extract radium-223 obtained as a result of disintegration of actinium (**’Ac), purify and prepare the

. 223 223
radium (

Ra) chloride stock solution. Then prepare Radium (“~Ra) Chloride Injection as directed

under Injections.

Description

Radium (**’Ra) Chloride Injection is a clear and colorless solution.

Identification

(1) Proceed as directed in the Spectrometry with Ge semiconductor detectors under the Gamma-Ray
Measurement: it shows major photopeaks at 0.144, 0.154, 0.270, 0.324, 0.338 MeV
corresponding the gamma-rays emitted by radium-223, 0.351MeV corresponding to the
gamma-ray emitted from bismuth-211, 0.271, 0.402 MeV corresponding to the gamma-ray
emitted from radon-219, and 0.405, 0.427, 0.705, 0.832 MeV corresponding to the gamma-ray
emitted from lead-211.

pH

6.0-8.0

Purity

(1) Thorium-227: Measure an aliquot of Radium (223

Ra) Chloride Injection equivalent to 220 to 440
kBq as the total radioactivity, and add the same amount of hydrochloric acid. Measure the
radioactivity of an appropriate amount of this sample solution as directed in the Assay with Ge
semiconductor detectors under the Gamma-Ray Measurement. Radioactivity of thorium-227 is
not detected at the calibration day (detection limit: 0.1%).

(2) Actinium-227: Measure an aliquot of Radium (***

Ra) Chloride Injection equivalent to 16.6 MBq
as the total radioactivity, and add the same amount of 8 mol/L nitric acid TS. Charge this solution
in a UTEVA resin column connected to DGA resin column in advance, and flow 5 mL of 4 mol/L
nitric acid TS the column. Remove the UTEVA resin column, wash the DGA resin column with 5
mL of 4 mol/L of nitric acid TS, elute the sample with 10 mL of 0.05 mol/L nitric acid TS, and
designate the elute as the sample solution. After 241 hours from the elution, measure the
radioactivity of thorium-227 in the sample solution as directed in the Assay with Ge
semiconductor detectors under the Gamma-Ray Measurement. After further 241 hours from
the first measurement, measure the radioactivity of thorium-227 in the same sample solution
again. When calculating the radioactivity of actinium-227 obtained by the first measurement as

the following formula, radioactivity of actinium-227 does not exceed 0.014% of the radioactivity

of radium-223, at the calibration day.

1 100
. .. .. _ —A(Th)xt
Radioactivity of actinium - 227 (Bq) = (A2 —Alxe )>< {e_l(mxt — } X (98.62)
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_ (in2)
ﬂma‘ﬂm@
A(Th) = (an)

1 (Th)

Al: Radioactivity of the thorium-227 of the sample solution obtained by the first measurement
(Bq)

A2 : Radioactivity of the thorium-227 of the sample solution obtained by the second
measurement (Bq)

t : Interval between the first measure and the second measurement (day)

t, (Ac) : Half-life of actinium-227 (day): 7951
2

t,(Thy: Half-life of thorium-227 (day): 18.68

2

98.62 : Probability of the disintegration of actinium-227 to thorium-227 (%)
Assay

223

Measure the radioactivity of an appropriate amount of Radium (“~Ra) Chloride Injection as directed

in Ionization Chamber under the Gamma-Ray Measurement.
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This English Version of The Minimum Requirements of Radiopharmaceuticals is unofficial, and established
by The MRRP Guideline Creation Committee of Japan Radiopharmaceuticals Association in order to
satisfy the needs for non-Japanese speaking people to understand MRRP.

If any discrepancies arise between the Japanese original text and the English translation, the former

precedes the latter.
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