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1—1
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[EAFEEHEERE 0630061 &
SR 20 & 6 A 30 H

EE - RhamLFEssR
£ A IE P& FE

BB RE MR B2

s M &F

BAZKRS Pk 18 FEAFBEERE 285 5) O—HEHEOLBVHIET S
Z LI OWT, EHEE (BBM3SEERE1458) F4ALE2HOBREICESX, &
SOERERDET,



ELIEES

AARERG A~V F b Y U LAMERRIIER

HiEARBR

By FaA F Ui A 20 mg #EBRIER7 MABEER 3- ) AFAT T o
AT b U A-di DEEBERILB R 27 MVEIE A EARKR (1—10000) 0.60 mL 2, L, &
BHAR L T5. ZORICOETERERILB A MVEIER 3 NI AFAL Y AT F BT MY
7 h-ds ZNEEYEME & U CHEREIER Ay MV (221) 7o b gER % 400MHz LA
LOEBOERNDEFECELY HERMET S L E, §2.13-2.17 ppm [S@EFREL =2 > Fa A F U
BEON-TEFNVEICHERT DY 7T A0,

HER G
R : 25°C
A= T FT
F—HRA L & 2 32,768
2~ MAVEH KDY TV E R £6.0 ppm
IV AA 907
BORLASVAFEBEER - 20 7
FI—AX ¥ 4]
BEE : ~NY O N-TEFAEDTT b0 7500 SN A 200 LLEF G AE
" :
v A v Ko%K - $5%894% (Line broadening factor = 0.2 Hz)

VAT LEA
AL 20 mg ZREBERILB A7 FARIER MY AFAV AT oA BT R T A
-ds DIZRERIEB A7 MVIBIEREAKBER (1-10000) 0.60 mL CHEPL, AT L@
AMRBRARBETD. VAT AEAUHEBABKICEREL 2 Fo A F U hBiEEdn
Ong%WZT@#Ltﬁmo%,L%@%#fﬁﬁf%t%,6zw2mnmmkmﬂ
VoD N-7TEFARKICEETS 7N, R1162.13-2.17 ppm ([Zi@fE k= Fa A F
VERBO N-7TEFNEICRRT LI T TAERRDS.

EEdn
WERER L = v Fa A F U RERAR e b



FHEN. 1—2

SMAEDBEARVEDHER

£ Bk 2 0 & 7 A 1 H

ENEXSEMEFERRTEYERS
WARE, JIlBFF, BHEE

NVR B HBRRE . ENEXRRBGEERRR
A EEED NRIEX, &=L
B i il
BRAMPE BAEH, HtE-—
RMEBENILRERFREFHER MER—
NVR £ERE : EiEERBMREEMER
EYELH BHAE, N, WOREx
BHRILES EHER, REER

HROFEKRA R BE XAE
BASHREFRETS =B —%
TILERA S FR MA

BXRERRERLSE BAINRD
EEEMIEHRART FE KX

* v ESY—SRABRAMEE . FRAPES KTHRIA HE-R

FvESY—BSKBERBRE . ESAPEPE KATRI HHE-—R
KRS KRIFRUETIES FE L
pRESTEHASE A %



R’H
1. WEREslER (1) BRMELaY FO1 F /MR
(1) 'H-NMR {C & 2:BiREE(E D> F O« F GREERREE58% 0O BT v AEE Rl

1) FpE o8 Hep
7a b IS E WA 500MHz ORI 215ppm| 2.05ppm

B2~y MLVERZAWVWT IH-NMR ##IE
Lzt &, ~N) b oA KOBERERL
ay koA FoMBBICA¥ET S N-7TEF

EOTFNE, FNENRS 206 RS 10.0
9.15 ppm FHTICEAI S 72 (R 1). ASHE g;
EMEE Lo R A F BRI KT B K 14
BEREWNI LRI, £, 0B : v{—i—i—wf/ 8%2

— 017

b= RaAfFUomiEo N-7EFLEDY
TFrNVERETFAE L TEATAIE
BEYTHD EHErEnT. B1 A~/RYF k1)L (Hep) RUGBHRMIED >
K OA F L5l (0SCS) D -7 2 FLEDILES 7 F

DS: T H UWE

20 19 ppm

2) FRHRA
7 kB E R 500MHz OBIRILIB A7 MEBEAWTHRBBRAZHRE L& 2 A,
035 W% Th>7-( 1). FDMDHHEE T A —ZIIR 1 DEY ThoT-.

#1 'H-NMRIZ X 5858 o NaA F RS DO DTRE ST A — &

OCS(wWt%)

ATRE/ R T A — 4 AR
E 1.0
HE 0.4 wt%, [RIU#HE=98.3%, %03 —
(FRMEIRERER, 145X 3) SD=4.63% g o
K g z:: y = 0.0909x - 0.0064
BHTHERE 0.4 wt%, SD=1.6% g 04 K = 0.9991
ENFHBE % 3:; fd‘\l\}/
< °
R 1 &R B g; a8 | | T
*ﬁﬁjﬁaﬁ 035 Wt% 0 2 4 6 8 10 12
ERRR 0.4 wt% Spiked CEOS(Wt%)
BT ¥=0.0909 X-0.064 M2 'H-NMRIZKkZBHREMEarFOqMFy
(R2=0.9991) K 2 &M Wil (0SCS) DiEgft
#hi 0.4-10.0 wt%
- 1 -
]



3) HERRERERE
6 HE 7 HRBRE (T 1 b A S 400MHz LA EORERE 24 )IC L A S HBEERBREIZ LY,
AOPIEOEITRIREME 2510 L 7o, MBI CRRMAHRT I LN TEZ. £/, 0.5 wt% Uk
BB k= FaA FURBO L VAV EKRET A Z LN TE R 3).

=
(é)

% 0.30

O * A
U) n

o 025 i .
= 0.20 * B
© [ *

z 0.10 : : x E
£ 0.05 * *F
Y X

§_ 0.00 ' : + G
& 0.0 0.5 1.0 1.5 2.0

Spiked OSCS (wt%)

E3 'H-NMR ZRAV-ARRBIEIY Fo4 FUoBRRBAEARREER
TSP: 3~FUAFLIYNLTOES VEES )T L-d,

4) HIBMEREORIL

W b R A FUmBgE, KETEAELE~) T ) U AOHEEESDHERYWE Th
% Z 2 H 5 (Nat. Biotechnol., New Engl. J. Med), &%, @iEM Lo A F UomEglchkd 5>
TFNERBDINT L L L, T, EEHBE THE %ﬂfjﬁﬂjﬁﬁﬁosxvt%u‘r‘fhé & B
G5B, STV AT LD 05wt DB ba Ly FaA F U BasRE TE A 2 2R T A-D, &
AT DEAEMEIZ BT, AR ) VR @R L2 > R a o F U BREEAEYE S 0.1 mg (EIR: 0.5 wi%
WARY) 22 TP LRI D&, FEROSRHCERIET D & &, §2.02-2.06 ppm (Z~/3Y) D N-
TEFNAUREICHET LT, RO 62.13-2.17 ppm (C@FIEM L2 N oA FUBEED N- 7 EF L

WHRT D 7TV E2B05 ) 2R THLOE LT,

72, 300MHz LA T OB TOBMAICOWTIE, B TE Tz ik, 400MHz Ll ED
NMR @4 ERT & & L.

W, ~Y) P R T LAON-TEFAED PCHF 54 FE—2 736213217 ppm ICBBISh 5
BARHHM, "CHTFIA FE—21%, ~RY U F P TADN-TEFAED S FFumdi b L
THRMCEEIND L, ~RU T R TLAD N7 F AT 7 F L EERED 0.55%
ThodIl, £, THhy 7V TIZXoTHEETDHZ EnD, BFEME= > Fa A F Bk ko
TV EERIRE T H D LI S .



2=

(2) # v EF V) —BREKEEIC L 2BRERLET > KO 1 F 2 HEMRB R ORT
o] BETE BT 4

1) ¥R
X ¥ 5 ) —ERKBETIE, @B tay FaAlFUriBROA~NSSY U FRITLADR

HRnBEER/RLZ ENTE o7 (K4).

0SCS 10wt% Hep
\ A/

Migration time (min)

H4 BEEa> FOAF BB (0SCS) BUA/RY ) kYU L (Hep) DikBIERE (5)

2) MHRA
F¥ TV —BERIKBEORBBAIL20wW% Thole. £, MDGFT/RT A —-FIIR2DRAY

Tdho7-.

£2 Iyt 7U-BRUEKBNECL BB Faf FUmBOTOSITEE T A —4

SHTRERT A — & RS
B (RMEILEER, 15X 3) 10wt%, [EIURFE=41%, SD=2.18%
BHTHRE 5.0wt%, SD=2.18%
ENFHEE 5.0wt%, SD=3.46%
e R X 48
R 2.0 wt%

(3) #im

IH.NMR ¢ F ¥ V5 ) —BRIKENEDORKELZFR3ICEL DD, THNMR O 234 R O E D
BNTWAZ b, BARERFMERRKRS LT HNMR 258752 L& L1

#3 1H-MWR & F ¥ v°57 J —EXIKENED LLER

KR F6 HA PR
NMR O FHHBRA ¢ 0.35 wt%
CE A BHERRA 2.0 wth
- 3 -



(4) REERHEAEXERALOEEICONT
1) S500MHz CKEZEFF)E 400MHz (A AERFT) &Iz T

KEZFERFT TiX 500MHz L EOEBEIRA SN TS, HAN 7H#EIC I 2 EFREDRZ,
400MHz DIEE T HIEMBL > Fa A FURBR O~ V2 5BETE 52 (BRIEDHY), Kk
V0.5 wt% DB b Ra A FUMBERWTY AT AEAEEERT 5 2 212X - T, 400MHz
TH 500MHz TH 0.5 wit%eld D @B k= Fad FUMBERE TE 5 2 & REBRANRRE)
DHEREINT-. £, 400MHz OEBEZFTA L TWHERNA = —RNENWZ e, AARERHS Tk
400MHz DL 2422 L & L7z, #, BRINEER D & 400MHz O NMR OfEH 2RO TN 5.

2) BIET 7 FEHE 2.1610.03 CREZERF)E 2.13~2.17ppm (A REF H) L o> T

KEERG TILEREBba sy Fads FURBEO N-T2FLEOT FFALofnss 7 ME 216
0.03 ppm &FRE L TWAAS, EN 7HEIC L 2EEBREDOFRER, @hiE ko> FoA F o ifEo N-
TR FNIEDLF T FlE 2.149~2.153 ppm ThH-7=. AARERFT CIXENEIHEICESX 215
ZHONZE0.02ppm EERE LD, 2. 3 A6 BIZARSIIKE FDA O~RY »F ) o AfiD
R HEICIE, 2.1520.02ppm & ENRTW5

3) FrET Y —ERIKENEIZOWT

KERBFHE, TE2HEEE~Y F RYTACONTIE, TH-NMR 2%, ¥ 5 Y —EXK
BEIC L S@E b s Fad FUMBOMREZHEMA L TWA. LaLaRds, BARERFTIL, *
v BT U —BRIKEINEIL 'HNMRIZEEASTHRENMEN T L (4B8), RUOBHBRENS S Z &
(NMR ® LOD : 035 wt% (£ 1) ; ¥+ £'F Y —BAKEIED LOD : 2.0 W%(K 2)) 1h, ¥4 S
) —ERKENELY 'HNMR BT 2K TRET 2 LEHTREEAICBNTEL LRI & s
b AEL BAERF TiE, ¥+ 7Y —BERKBEIIRE L T2, W, BRINER T T, TH-NMR
HBHNTF Y t"? Y —ERKBIONWTNHORBRAEERT A Z L&l T A,

4) FERRRBRCKIEER ) & MERBR(B AERHIZTH>WT

KEFERHIE, ~SV T U Y AOHRRARE LT 'HNMR 28M L, 204202 ppm (27 & F
WED S 7 F VDR &L, 2.1620.03 ppm (@2 N A FUmMBO T FAEKICAET D
ITTANBHENRNT EEBRE L TEREL TS, BARERD OMERAERIL, BHWE 2R
TH5LOTHY, NHYOFELERT2HLO TRV LG, AARERFICB VT, @Rl
2y R FUMBEMERRE L TRETAIEE L.



2. WEHRR(2) TV wmEk

(NF+ESV—BRATEERAVETIN 2 HRERESRORITATAEM M
FXYETY—BRIKEBEICLY, ~ U MU LAROT L~ & VBRI ZENEFN 5.8 R116.5
ST KB S, AOPEOHRMENREN ERERENEZE 5. N F— 3 LV RET 4 D
X, BEEMI1OWM%THY, 2.0-10 wth DFiF CEMBREI BRI (K 6). tMOSHFRE T A
—ZIIRADEY ThHho7-. SHBCLIZHBERMRELERBLILE A, SHET 1.0 wt% LA
LT~ G URBARETEZZ 16 T, ROMEITIT L~ Z UiBOERRRE L TET
ARE L HETE NI, L L, ~XY P Y U AIGBALTWAT L~ ¥ VRS EBICET A ERNT
—ZBRRNZ E  ENBRBKEICBIT AR CORESERLEFERET AL O TN L
Ehb, 5%, KEERS, RINERF L blEL L VO ORFT2 2 ENEL LB X B,

. DS2wt%

|

0 5 10
Migration time (min)

ES ~RYF kUL Hep) RETILT 2 Filk DS) OKEEM (5)

#&4 Ty E7)—BRIKEECL DT A~ F HBEHT D
SHTRE N T A—F

IHTRE/ T A — & R
B EWRMEER, 1 82X 3) 1.0wt%, [EIINFE=82%,
SD=1.78%
¥ 13000
OHTHEE 1.0wt%, SD=1.78 % "
ENFHEE 1.0wt%, SD=3.58 %
R 5B i
R RS 1.0 wit //
R 2.0 wt% - // W ooss
B ¥=16938X-9357.2 T T T
(R2=0.9991) edbsered
X 6 & 6 XrESYU—FRAIEICEDETILTA
S 2 0-10 wt% LR (DS) OE R




450000
400000
350000
300000
250000
200000
150000 . *
100000 .
50000
L
0 1 J , .
0 0.1 0.2 03 04 05

DS (mg/mb)

¢ A

"B

Peak area

» K

B7 v EZVU—BRKEEEFAN-TILIY U HEBNEXRREEE

(2) "H-NMR & FILM = 700 7 2 3 TBE IR 5088 00 5247 7T e ST
500MHz LA EOEEBEE AW GE, ~XU T MY T AD N-THFLEELEF N~ 2 Fils
DN-TBFILEOZBENARETH -7 (K 8). F72, 500MHz LA EDERE TN— 25 1 4
ENRTEERY 7 NUZ T ERAVEE, 0.6~18.7 wt%DEHE CEEMENHER SN, BHRR
12 035wt% Tdh 7. LarL, 500MHz DEBEZHNTY, X—XA 514 HHIEREERY 7 b
T EERLRVIES, TAYE URBEO L T I LB~ oD TN B TNAT
W, TNAIEURBOGEENRENT EZEHSNDZ AN Lol £z, 400MHz
DEBTIE, ~SV o F RU D LADON-TEFLEEF N~ VRO N-T 2 F VA 4SBT
Eigholo UEDZ E0 G, 'HNMRIZBARRRFICBIT AT L~ 4 UHiBEOIRERBRE L
THEY TiEARWEEZ . ™, 500MHz UL EOEBEZ AV, N—X T4 VHIERfER Y 7 b
TTEERLIEGAEE, EERRE L THWAZLITRRETHAEEZTWA.

Ds |
- 2.05 ppm

DS(W%)
187
103

54

22 21 20 19 ppm
B8 A/ F rUILHep) RUTNLRAVEEDS) ON7EFILEDIEEL T F
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.

45,

A7 LA

VAT AOMWEE  EEBRK 10 4L 10X, LROLM
TEET L L E, NIEEYPE, X=JVY U oEICEH
L, #0O58EX 8 LETH 5.
VATLAOBRYE  EESE 10 4L K0 &, EEOSE
HCHRERE 6 BRI & &, NEZEEREOY -2
ARICHT IRV E OV — 7 RO O EE
R 1.0 % UTTH 5.

B & THES

AN YF YT LA

Heparin Sodium

FRidEELEREROMN, WXIBHE»-EL 0T,
MEOER L BET HIEALHH, FXIH»roBL2b0
T 1 mg " 110 ~3 VEAUE, BHENSELALO
2 1 mg # 130 ~N) VEGDERELIDOTHS.

FREEETHLE, BRELERYICHL, EREMLD
90 ~ 110 % %&t.

AEIEFEEHC AW - BELERRTA.

% R FREOR~FREBOBELIH T, CBVidLw.

AREIIARIZRRBITRT L, &= (95) XNV
WI—FMZITE A EBIT RV,

FRIREHRTHS.
pH (2.54) A% 10 g %7 100 mL (ZHEH» L7-#H® pH &
60 ~ 80 Td 5.
iR ER

(1) B3 KA 05 gxAK20mL ZEITEE, i
EA~RERERTH 5.

(2) 2"y a KFEIZ 003 g &K 30 mL iEHL, R
HERET s, ARER 10 mL AR 3 @eimz, 10
SHEBETAHEE, BITRELZWV.

(3) HEHE XRE%Z 60°C T3 BHBITERL, T0H
01l g sBFEICED, EXERE G08) L > TREEfT
JEE, BF N:1401) OB 30 % UTTH5.

(4) 7:ABE (2) OoFHBW 10 mL M) 70Ok
BiHE® (15 5 @EmMALEE, BB LIRGLE
L,

FRAE ey 10 % LT (20 mg, ®E, 60°C, 3 KEMH).

BHIED (244) 40 % LT (Ei%#2, 20 mg).

REMME o) THFOKRE 1 kg 10X, A{OER
BALCHEV,, 1 mL % 1000 s &t L 5 ICERARERY
MZCTHABLULHE 20 mL #35tL, RB2TS5 & &, &
&3 5.

E 8 &

(i) EEW N-XVVAN-1-47094 I N-1-F V¥
INV(-OR)-ZY) Y N-1-TAFopp-=bu7=Y Fii
B4R 15 mg %7k 20 mL CHEET 5.

(i) 7vFroryErml virEE7F>FrurEy
WEARICE»L, 1 mL FiC 1 B2 el fART 5.

(iii) EHEILmMAEER X BFH ¥ 2Bkt bl sE
XEFEKIZE»L, 1 mL i 0426 B+ 502 H

AR M)A 1011

£ g

(iv) BE#E 2-73I/-2-v FOoF v AF0-1,3-Tun
YIVF— 606 g 2K 750 mL ZEH L, 1 mol/L HEE
RWEMZ T pH % 84 ICHELA®%, A%A T 1000
mL &9 3%,

(v) RUSfEIE# BEEE (100) 20 mL 2k Zi0%, 40
mL &3 5.

(vi) ~2S) VR ~X) b Yo AEER AR
FIERICHED>L, 1 mL A 10 Bz &tz HA8L, 12
HFEHRET5, ZEHEEE 100 uL CREREFMZ TERI
5mL &L, EBEFEELT L., ROFKICHEY, EEERICT
YFrurErI#, b MEFRERVEEEREML, ~N
Y UEEHERE (1), ~o%Y VR (2), ~%) VR (3),
AN CEEER (4) RO VIEEER (5) R ARTS.

A TR
- BEW | 7YFrar | e MER | EER
No. ANY VBB | (ul) ¥ YO (L) |Gl | (ul)
(B47/mL)
)] 0 800 100 100 0
@ 0.02 700 100 100 100
(3) 0.04 600 100 100 200
(4) 0.06 500 100 100 300
(5) 0.08 400 100 100 400

(vii) HEAE AROFREMIIHEY, 2OREELRE
WEY, ABAERICEPL, 1 ml P8 05 B &
CREART L. ZOW 10 L KT F PR YEVIH
100 uL, & PIEFME 100 gL R UEHIE 700 ul 0%,
HEBEHET5.

(vii) iR SBREWCHEBB® 400 4L % Ak, 37°C
T4 GEMRT A ChICHEE{mEERXEFE 200
ul AT EML, 37°C TIEMEI 30 HEME L
#, Ho0L® 37°C TR L-EEW 400 gL #MZ T
FCRMT B, 37°C TIEREI 3 SRR L%, KSE
I 600 4L 20 A, EHICEMT 5. JH, ABBR
400 pL (ZBUGSEIEHE 600 uL R UK 600 ul %X CRM
L-b0%sxlE L, H& 405 nm BT ABREELZHIE
T5H., A~ VR (1), ~3) VEER (2), Ay
HHER (3), ~/N VIREER (4) RUASY VEEERE (5)
W0 &, FRRICEBRELC, %E 405 nm BT A2BRNEE%
WET 5.

(ix) ETEE #MECBOLER, Ko~ VEERO
AR BERED, HA) VERBOBREIIHIET HR
KEESSTRAKICSOY FL, RESLZERTS. ZOR
#HRErHVC, ARBEROPCEER LAY ViBE C 2k
B, KRUL YA 1 mg oY) P HEREHET 5.

Ay 1l mg FONSY VB =C x10% (b/a)

e KmOFENE (mg)
b ARGEEBAEBIZE,L, 1 mL I8 05 $iz
EURER L EZOEER (mL)

F ok F W AEAS
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102779

ANNY SHNT T A

Heparin Calcium

ARIERLZEHRON, WUIBHE,SBLDIOT,
MBEOHRE%*BET HEAVH Y, FXEMHILBLALD
X 1 mg # 110 ~8Y) VBB E, BRE,OGBILALO
X 1mg W 130 A VEFUEZEHLNOTHS.

AR EETZLE, BELALERYIIHL, HREMND
90 ~ 110 % Z&&, £72, #V Y% L (Ca:4008) 80
~ 120 % &t

ERIIERICAW-BELEFERT 5.

K KaldAB~HKBBEOBET, ZBVidswn,
AEBEARITET R v

pH A& 10 g 2k 100 mL 2 M2 TE»L-#D pH X
60 ~ 80 Ths.

(1) A~y K 1mgllk50ml 2z cE»L,
AEBWET S, ERERE 2 A2, TREOHOKER
B-208 1 mL $o%MA, KIZZ0 1 RICHBHER 1
mL %, Bl 1 Rk 1 mL 2025, BICEEEOEHD
Fo YRR —EHEE 020 mL o %ML, MEORE
FEZzAET 5 & &, MBOREFMIZRBBEEMAZH
PERTS.

(2) AN niE K 005g 2K S5mL 22 TE
ML, AVY Y ARG ETS.

iR AER

(1) #HILY KR o5gxeh, REETS. LEHKIC
i% 001 mol/L 3EEE 030 mL i3 (0021 % ELTF).
(2) 7sUwaA A& 0030 g 2Kk 30 mL 2z THEH
L, ABERET 5. ARHEH 10 mL FHBEE 3 4
Z, 10 HERET AL &, WIFRBLZV.

(3) BEE F@#% 60°C T 3 HHEEREL, ToMH 01
g RHBEICED, EEEREICIVRRBREITOL X, 8%
(N :1401) DEiX 30 % UTTH5.

(4) 7ABE (2) oRFBW 10 mL IZ Y 7w uEE
AR 1 —5 5@aMAises, WIABRUIRELE
L,

(5) WEAINVIIAL FF 10g 2k 10mL #mMz T
BrL, ABBEEETS. MCRBEAINVS T A 2497 g &
IEFEICED, K 10 mL RUHEE 10 mL 2z TiEd L,
BIZAKEME CTEMIC 1000 mL &$5%. S0 10 mL %
EFEICED, KEMX CIEREI 100 mL & LT, E#ER
L5, RHERRVEESRICOE, a7 uv b5
BIZL o THREREIT) . AEHERRUEERAR 10 4L 2
ELHHEEICARY bTB, RKICT7E /KB 3:2) %
EREELELT, # 15cm BRELLCHE, AHERETS.
ST I YR HEICESE L%, BREL, 7%
STAHAACSHTEE, ARERIRERREF U BICH
BOXRy FEFBEHLZ N,

TIFmE 8 % KT (005 g, #IE, 60 °C, 3 EEF).
REMME TV TOKE 1 kg 0%, REOFRREAIC
v, 1 mL % 1000 Bz &t &) ICEBERE ML T
BB L7 20 mL 2iStL, REETH L&, ZhicE

&% 5.

T B *
(1) ~»XYyvhANVTIA
(i) JEEEHE ~NYF U ARERER LT
D, KEMATE?»L, 0 1 mL PICIEREIC 200 Hy
BUF 160 B &4 L5 ICHBL, ThfhmHREEE,
M Sy RUBARZEESEH S 2T 5.
(i) HBEE FRORFEMLICHEY, FOREL BRI
B, KEMATEML, £0 1 mL FICEHIK 200 &
IR 160 Birz &G LS ICHBL, ThENEHERY
BB Ty ROCEARRHEE T &3 5.
(iii) BEBRIE - MM FEL T P OME 250 mL % R
F PO LBEH (9 — 50) 50 mL # AREOOERRY)
IFLIHIZAR, 1 ~ 4°C TRETS. ANREYS
L ERBWTHWS.
(iv) 7 Rgm el SRs» o MERURSHE
HEERBRE, MYLT 10 BEEOT7 L M UHICARTHEA
T5.RIZED 30 g FAEBICED, §HORL LM,
TEFY 75 ml §o04MXCREEWCHKL, 37 °C T2
BRI EL, TPV ERL.
(v) PaErFIFh-VHME 7 VERFR 15
12K 60 mL %Mz, 50 °C T 10 ~ 15 4B L, 1500
E#T 2 oMELHBL%, EBREYLEY, THICRE
AMELTILY—N% 03 % OHEEICMA, 1 ~4°CT
RET 5. CoRIBEEMMERDS.
(vi) #BEE AEY 13 mm, B3#H 15 cm OFELL
BRBE 4 RIS Sy, Si, Ta R T #4412 1 mL ¥
Dk AN, FhFRIC MO VRFF—EHBE 020 mL ¥
DEMASL. 7L, burRFF—VFRHBREOEER, &
BREARDEVWDIDOT 9 ~ 12 Sl 25 L I5ESR,
KICHE KM - W 1 mL $o%ME, BELTH
2PICEELTRNTA. £8% 15 PRILIBR2H
PMLTHEL, ¥2EEHLTL, TEOEBYIET LA
HZAHECONMLREENEE TS, 2L, BS2ICEEZE
CERVEICERGE L XL, RBRERVLBT. B2
HRAEBY 4 BPAEEYET.
(vii) BEtEE Sy S, Tw RU T & o TR - - &E
BEROMEE 3, % % RO % L, ZEORRICEITS
Yy ¥ By EAFLC, ThEN Y, V., ¥ RU Y
E¥5, '

Aéh 1 mg FOBME = antilog M

x (BREBHEE 1 mL hOBMN x
_ Ir

M=y
= log 2 = jog Lt

I logSL logTL
V=-YN-TL+hK+1
Y=Y - %+V%-L

a . AP OFRNE (mg).
b REHIKEMATENL, BHERBEELHLALE
OEER (ml).
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Heparin Sodium

Change to read:
» Heparin Sodium is the sodium salt of sulfated
glycosaminoglycans present as a mixture of het-
erogeneous molecules varying in molecular
weights. It is present in mammalian tissues and is
usually obtained from the intestinal mucosa or
other suitable tissues of domestic mammals used
for food by man. “The sourcing of heparin material
must be specified in compliance with applicable
regulatory requirements. The manufacturing pro-
cess must be validated to demonstrate clearance
and inactivation of relevant infectious and adventi-
tious agents (e.g., viruses, TSE agents). See Viral
Safety Evaluation of Biotechnology Products De-
rived from Cell Lines of Human or Animal Origin
(1050) for general guidance on viral safety evalua-
tion.e rs 2008-06-16) It 18 purified to retain a combina-
tion of activities against different fractions of the
blood clotting sequence. It is composed of poly-
mers of alternating derivatives of "or-e (RB 2008-06-18)
D-glucosamine (N-sulfated, O-sulfated, or N-acety-
lated) and uronic acid ("0i-e B 20080618 L-iduronic
acid or "B+ s 2008.06-18) D-glucuronic acid) joined by
glycosidic linkages. The component activities of
the mixture are in ratios corresponding to those
shown by the USP Heparin Sodium Reference
Standard. Some of these components have the
property of prolonging the clotting time of blood.
This occurs mainly through the formation of a
complex of each component with the plasma pro-
teins antithrombin III and heparin cofactor II to
potentiate the inactivation of thrombin. Other co-
agulation proteases in the clotting sequence, such
as activated factor X, are also inhibited. The po-
tency of Heparin Sodium, calculated on the dried
basis, is not less than 140 USP Heparin Units in
each mg, and not less than 90.0 percent and not
more than 110.0 percent of the potency stated on
the label.

NOTE—The USP Heparin Unit is defined by the
USP Heparin Sodium Reference Standard and can
be independent of International Units. The respec-
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tive units are not equivalent (see General Notices).
The Unit for Anti-Factor X, activity is defined by
the USP Heparin Sodium Reference Standard and
is equivalent in potency to that Standard.

Packaging and storage—Preserve in tight con-
tainers, and store below 40°, preferably at room
temperature.

Labeling—Label it to indicate the tissue and the
animal species from which it is derived.

Change to read:

USP Reference standards {11)—USP Endotoxin
RS. USP Heparin Sodium RS. "USP Heparin So-
dium System Suitability RS. USP Heparin Sodium
Identification RS. &B 2008-06-18)

Change to read:
Identification—

‘A: It meets the requirements under the 4ssay.

B: 'H NMR spectrum (see Nuclear Magnetic
Resonance {(761))—

Standard solution—Prepare a solution of USP
Heparin Sodium Identification RS at not less than
12 mg per mL in deuterium oxide.

System suitability solution—Prepare a solution
of USP Heparin Sodium System Suitability RS at
not less than 12 mg per mL in deuterium oxide.

Test solution—Prepare a solutton containing not
less than 12 mg of Heparin Sodium per mL in deu-
terium oxide.

Procedure—Using a pulsed (Fourier transform)
NMR spectrometer operating at not less than 500
MHz for 'H, acquire a free induction decay (FID).
Record the 'H NMR spectra of the Standard solu-
tion and the System suitability solution at 25°: the
number of transients is adjusted until the signal-to-
noise ratio of the N-acetyl heparin signal in the
Standard solution is at least 200/1 in the region
near 2 ppm. The Standard solution must be run at
least daily when Test solutions are being run. For
the Standard solution, the chemical shift corres-
ponding to N-acetyl protons of heparin must be set
at 2.04 ppm. The chemical shifts for heparin and
over-sulfated chondroitin sulfate in the system
suitability standard is observed at 2.04 + 0.02 and
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2.16 £0.03 ppm, respectively. Record the 'H
NMR spectrum of the Test solution at 25°. The N-
acetyl protons of heparin must show a major signal
at 2.04 £ 0.02 ppm. A signal, corresponding to N-
acetyl protons of dermatan sulfate, may show near
2.08 ppm. "Observation of a resonance at 2.16 +
0.03 ppm would indicate the presence of over-sul-
fated chondroitin sulfate. Over-sulfated chondroi-
tin sulfate has no other resonances between 2.12
and 3.00 PpIl.e (RB 2008-06-18)

C: For heparin sodium of porcine origin
(see Biotechnology-Derived Articles—Capillary
Electrophoresis {1053))—

Standard solution—Prepare a solution of USP
Heparin Sodium Identification RS in water having
a concentration of 2 mg per mL.

System suitability solution—Prepare a solution
of USP Heparin Sodium System Suitability RS in
water having a concentration of 2 mg per ml..

Test solution—Reconstitute an accurately
weighed quantity of Heparin Sodium in water to
obtain a solution that is 2 mg per mL. Filter the
solution if necessary.

Capillary electrophoresis buffer—Transfer 1.0
g of monobasic sodium phosphate monohydrate to
a beaker, and add 195 mL of water. Adjust with
phosphoric acid to a pH of 3.5. Transfer the solu-
tion into a 200-mL volumetric flask, and dilute
with water to volume. Filter the buffer with a 0.2-
um membrane filter. Degas the buffer before use if
necessary.

Electrophoretic system—"[Nore—Based on in-
strument requirements, the field applied across the
capillary and the conditions for the sample injec-
tion may be varied to achieve system suit-
ab111ty]- (RB 2008-06-18) The capillary electropher—
ograph is equipped with a 200-nm detector and a
60- to 65-cm (50- to 56-cm effective length) un-
coated fused silica capillary, with an internal diam-
eter of 50 wm, with the temperature controlled at
25°. Apply a field strength of 465.1 V per cm for
15 minutes, using the Capillary electrophoresis
buffer as the electrolyte in both buffer reservoirs.
Electropherograph the USP Heparin Sodium Sys-
tem Suitability RS, using a 30-sec injection at 0.7
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psi, and record the peak responses as directed for
Procedure: the migration time for heparin sodium
and over-sulfated chondroitin sulfate differs by not
less than 4.0% of the heparin migration time, with
over-sulfated chondroitin sulfate always migrating
faster than heparin sodium. The baseline is stable.
Rinse the capillary with 0.1 M phosphoric acid for
at least 0.5 minutes at 40 psi, followed by water
for at least 2 minutes at 40 psi, and then by the
Capillary electrophoresis buffer for at least 2 min-
utes at 40 psi between injections.

Procedure—Electropherograph the Standard
solution and the Test solution using a 30-sec injec-
tion at 0.7 psi into the anodic end of the capillary,
and record the electropherograms. The elec-
tropherogram of the System suitability solution is
comparable to a typical electropherogram provided
with the USP Heparin Sodium System Suitability
RS. The electropherogram of the Test solution is
similar to that of the Standard solution, and does
not exhibit a sharp distinguishable peak that is less
than one minute in front of the main heparin peak.

D:« (g8 2008-06-18) It meets the requirements of the
flame test for Sodium {191). .
Bacterial endotoxins (85)—It contains not more
than 0.03 USP Endotoxin Unit per USP Heparin
Unit.
Sterility (71) (where it is labeled as sterile):
meets the requirements.
pH (791): between 5.0 and 7.5, in a solution (1
in 100).
Loss on drying (731)>—Dry it in vacuum at 60°
for 3 hours: it loses not more than 5.0% of its
weight.
Residue on ignition (281): between 28.0% and
41.0%.
Protein—To 1 mL of a solution (1 in 100) add 5
drops of trichloroacetic acid solution (1 in 5): no
precipitate or turbidity forms.
Heavy metals, Method II (231): 0.003%.
Anti-factor X, activity—

pH 8.4 Buffer—Dissolve amounts of tris(hy-
droxymethyl)aminomethane, edetic acid, and so-
dium chloride in water containing 0.1% of poly-
ethylene glycol 6000 to obtain a solution having
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concentrations of 0.050 M, 0.0075 M, and 0.175
M, respectively. Adjust, if necessary, with hydro-
chloric acid or sodium hydroxide solution to a pH
of 8.4.

Antithrombin III solution—Reconstitute an ac-
curately weighed quantity of antithrombin I (see
Reagent Specifications under Reagents, Indicators,
and Solutions) in pH 8.4 Buffer to obtain a solution
having a concentration of 1.0 Antithrombin III
Unit per mL.

Factor X, solution—Reconstitute an accurately
weighed quantity of bovine factor X, (see Factor
Xa in Reagent Specifications under Reagents, In-
dicators, and Solutions) in pH 8.4 Buffer to obtain
a solution that gives an absorbance value between
0.65 and 1.25 at 405 nm when assayed as de-
scribed below but using 30 UL of pH 8.4 Buffer
instead of 30 pL of the Standard solutions or the
Test solutions.

NOTE—Factor X, solution contains about 3 na-
nokatalytic units per mL, but can vary depending
upon the manufacturer of factor X, or the substrate
used.

Chromogenic substrate solution—Prepare a
solution of a suitable chromogenic substrate for
amidolytic test (see Reagent Specifications under
Reagents, Indicators, and Solutions) specific for
factor X, in water to obtain a concentration of
about 1 mM.

Stopping solution—Prepare a 20% (v/v) solu-
tion of acetic acid in water.

Standard solutions—Dilute an accurately meas-
ured volume of USP Heparin Sodium RS with pH
8.4 Buffer to obtain at least 5 (out of 7 below) so-
lutions having known activities of about 0.375,
0.3125, 0.25, 0.188, 0.125, 0.0625, and 0.0313
USP Heparin Unit per mL.

Test solutions—Dissolve or dilute an accurately
measured quantity of Heparin Sodium in pH 8.4
Buffer, and dilute with the same buffer to obtain
solutions having activities approximately equal to
those of the Standard solutions.

Procedure—NOTE—Perform the test with each
Standard solution and Test solution in duplicate.]
To each of a series of suitable plastic tubes placed
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in a water bath set at 37°, transfer 120 pL of pH
8.4 Buffer. Then separately transfer 30 pL of the
different dilutions of the Standard solutions or the
Test solutions to the tubes. Add 150 pL of Anti-
thrombin Il solution, prewarmed at 37° for 15
minutes, to each tube, mix, and incubate for 2 min-
utes. Add 300 pL of Factor X, solution,
prewarmed at 37° for 15 minutes, to each tube,
mix, and incubate for 2 minutes. Add 300 pL of
Chromogenic substrate solution, prewarmed at 37°
for 15 minutes, to each tube, mix, and incubate for
exactly 2 minutes. Add 150 pL of Stopping solu-
tion to each tube, and mix. Prepare a blank for ze-
roing the spectrophotometer by adding the re-
agents in reverse order, starting with the Stopping
solution and ending with the addition of 150 pL of
pH 8.4 Buffer, and excluding the Standard solu-
tions or the Test solutions. Record the absorbance
at 405 nm against the blank.

Calculations—Plot the log of the absorbance
values of the Standard solutions and the Test solu-
tions versus heparin concentrations in USP Units.
Construct separate straight lines of best fit using
least-squares linear regression analyses for the
Standard solutions and the Test solutions, and de-
termine the slope for each regression line. Calcu-
late the potency of Heparin Sodium by the
formula:

P(Sr/ Ss)

in which P is the potency of USP Heparin Sodium
RS; and Sr and Ss are the slopes of the lines from
the Test solutions and the Standard solutions, re-
spectively. Express the Anti-factor X, potency of
the Test solution as a percentage of the heparin
concentration determined in the Assay. Calculate
the percentage of anti-factor X, activity against an-
ticoagulant activity by the formula:

100(anti-factor X, potency / anticoagulant
potency)

Not less than 80% and not more than 120% is
found.

Nitrogen content, Method I (461): between
1.3% and 2.5%, calculated on the dried basis, the
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procedure for Nitrates and Nitrates Absent being
used.

Assay—

Standard preparation—Determine by prelimi-
nary trial, if necessary, approximately the mini-
mum quantity of USP Heparin Sodium RS which,
when added in 0.8 mL of saline TS, maintains flu-
idity in 1 mL of prepared plasma for 1 hour after
the addition of 0.2 mL of calcium chloride solution
(1 in 100). This quantity is usually between 1 and
3 USP Heparin Units. On the day of the assay pre-
pare a Standard preparation such that it contains,
in each 0.8 mL of saline TS, the above-determined
quantity of the Reference Standard.

Assay preparation—Dissolve about 25 mg of
Heparin Sodium, accurately weighed, in sufficient
saline TS to give a concentration of 1 mg per mL,
and dilute quantitatively to a concentration esti-
mated to correspond to that of the Standard
preparation.

Preparation of plasma—Collect blood from
sheep directly into a vessel containing 8% sodium
citrate solution in the proportion of one volume to
each 19 volumes of blood to be collected. Mix im-
mediately by gentle agitation and inversion of the
vessel. Promptly centrifuge the blood, and pool the
separated plasma. To a 1-mL portion of the pooled
plasma in a clean test tube add 0.2 mL of calcium
chloride solution (1 in 100), and mix. Consider the
plasma suitable for use if a solid clot forms within
5 minutes. To store plasma for future use, subdi-
vide the pooled lot into portions not exceeding 100
mL in volume, and store in the frozen state,
preventing even partial thawing prior to use. For
use in the assay, thaw the frozen plasma in a water
bath at a temperature not exceeding 37°. Remove
particulate matter by straining the thawed plasma
through a coarse filter.

Procedure—To meticulously clean 13-mm x
100-mm test tubes add graded amounts of the
Standard preparation, selecting the amounts so
that the largest does not exceed 0.8 mL and so that
they correspond roughly to a geometric series in
which each step is approximately 5% greater than
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the next lower. To each tube so prepared add suffi-
cient saline TS to make the total volume 0.8 mL.
Add 1.0 mL of prepared plasma to each tube. Then
add 0.2 mL of calcium chloride solution (1 in
100), note the time, immediately insert a suitable
stopper in each tube, and mix the contents by in-
verting three times in such a way that the entire
inner surface of the tube is wet.

In the same manner set up a series using the As-
say preparation, completing the entire process of
preparing and mixing the tubes of both the Sran-
dard preparation and the Assay preparation within
20 minutes after the addition of the prepared
plasma. One hour, accurately timed, after the addi-
tion of the calcium chloride, determine the extent
of clotting in each tube, recognizing three grades
(0.25, 0.50, and 0.75) between zero and full clot-
ting (1.0). If the series does not contain 2 tubes
graded more than 0.5 and 2 tubes graded less than
0.5, repeat the assay, using appropriately modified
Standard preparation and Assay preparation.

Calculation—Convert to logarithms the vol-
umes of Standard preparation used in the succes-
sive 5 or 6 tubes that bracket a grade of clotting of
0.5, including at least 2 tubes with a larger and 2
tubes with a smaller grade than 0.5. Number and
list the tubes serially, and tabulate for each the
grade of clotting observed in each tube. From the
log-volumes, x, and separately from their corres-
ponding grades of clotting, y, compute the paired
averages x; and y; of Tubes 1, 2, and 3, of Tubes 2,
3, and 4, of Tubes 3, 4, and 5, and, where the ser-
ies consists of 6 tubes, of Tubes 4, 5, and 6, re-
spectively. If for one of these paired averages the
average grade, y;, is exactly 0.50, the correspon-
ding x; is the median log-volume of the Standard
preparation, xs. Otherwise, interpolate xs from the
patred values of y;, x; and y; +;, x; +; that fall im-
mediately below and above grade 0.5 as

Xs=Xx; + (yi - 05)(X. +1 — Xi) / (Yi — Vi +I)

From the paired data on the tubes of the Assay
preparation, compute similarly its median log-vol-
ume xy.
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The log potency of the Assay preparation is

M=xs—xy +logR
where R = vs /vy 1s the ratio of the USP Heparin
Units (vs) per mL of the Standard preparation to
the mg (vy) of Heparin Sodium per mL of the As-
say preparation.
Repeat the assay independently, and average the
two or more values of M to obtain M. If the second

Heparin 5

determination of M differs by more than 0.05 from
the first determination, continue the assay until the
log confidence interval computed as directed under
Confidence Intervals for Individual Assays in De-
sign and Analysis of Biological Assays (111) does
not exceed 0.20. The potency of Heparin Sodium
in USP Heparin Units per mg is P° = antilog M.
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Heparin Calcium

Change to read:
» Heparin Calcium is the calcium salt of sulfated
glycosaminoglycans present as a mixture of het-
erogeneous molecules of mixed mucopolysaccha-
ride nature varying in molecular weights. It is
present in mammalian tissues and is usually ob-
tained from the intestinal mucosa or other suitable
tissues of domestic mammals used for food by hu-
mans. The sourcing of heparin material must be
specified in compliance with applicable regulatory
requirements. The manufacturing process must be
validated to demonstrate clearance and inactiva-
tion of relevant infectious and adventitious agents
(e.g., viruses, TSE agents). See Viral Safety Evalu-
ation of Biotechnology Products Derived From
Cell Lines of Human or Animal Origin (1050) for
general guidance on viral safety evaluation.s gg 200s-
06-18) It is purified to retain a combination of activi-
ties against different fractions of the blood clotting
sequence. It is composed of polymers of alternat-
ing derivatives of “Ol-» &g 2008.06.18) D-glucosamine
(N-sulfated, O-sulfated, or N-acetylated) and
uronic acid (.OC-- (®B 2008-06-18) L-iduronic acid or
* B-+ (B 2008-06.18) D-glucuronic acid) joined by glyco-
sidic linkages. The component activities of the
mixture are in ratios corresponding to those shown
by the USP Heparin Sodium Reference Standard.
Some of these components have the property of
prolonging the clotting time of blood. This occurs
through the formation of a complex of each com-
ponent with the plasma proteins antithrombin III
and heparin cofactor II to potentiate the inactiva-
tion of thrombin. Other coagulation proteases in
the clotting sequence, such as activated factor X
(factor X,), are also inhibited. The potency of Hep-
arin Calcium, calculated on the dried basis, is not
less than 140 USP Heparin Units in each mg, and
not less than 90.0 percent and not more than 110.0
percent of the potency stated on the label. Heparin
Calcium is essentially free from sodium.
NOTE—The USP Heparin Unit is defined by the
USP Heparin Sodium Reference Standard, inde-

Heparin |

pendent of International Units. The respective
units are not equivalent (see General Notices).
Unit for Anti-factor X, activity is defined by the
USP Heparin Sodium Reference Standard.

Packaging and storage—Preserve in tight con-
tainers, and store at a temperature below 40°, pref-
erably at room temperature.

Labeling—Label it to indicate the tissue and the
animal species from which it is derived.

Change to read:

USP Reference standards {11)—USP Endotoxin
RS. USP Heparin Sodium RS. "USP Heparin So-
dium System Suitability RS. USP Heparin Sodium
Identification RS.. (RB 2008-06-18)

~ Change to read:

Identification—

A: It meets the requirements under the Assay.

B: 'H NMR spectrum (see Nuclear Magnetic
Resonance (761))—Proceed as directed in Identifi-
cation test B under Heparin Sodium, substituting
Heparin Calcium for Heparin Sodium.

C: It responds to the flame test for Calcium
(1 91)-- (RB 2008-06-18)
Bacterial endotoxins (85)>—It contains not more
than 0.03 Endotoxin Unit per USP Heparin Unit.
Sterility (71) (where it is labeled as sterile)—It
meets the requirements.
pH (791): between 5.0 and 7.5, in a solution (1
in 100).
Loss on drying (731)—Dry it in vacuum at 60°
for 3 hours: it loses not more than 5.0% of its
weight.
Residue on ignition (281):
41.0%.
Protein—To | mL of a solution (1 in 100) add 5
drops of trichloroacetic acid solution (1 in 5): no
precipitate or turbidity forms.
Heavy metals, Method II (231). 0.003%.
Anti-factor X, activity—Proceed as directed in
the test for Anti-factor X, activity under Heparin
Sodium, except to use Heparin Calcium instead of
Heparin Sodium to prepare the Test solutions. The
specified results are obtained.

between 28.0% and
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Nitrogen content, Method I (461): between
1.3% and 2.5%, calculated on the dried basis, the
procedure for Nitrates and Nitrites Absent being
used.

Assay—DProceed as directed in the Assay under
Heparin Sodium, except to use Heparin Calcium
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solution to prepare the Assay preparation. In the
equation for R in the Calculation section, vy is the
amount in mg of Heparin Calcium per mL of the
Assay preparation. The potency of Heparin Cal-
cium in USP Heparin Units per mg is P* = antilog
M.
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