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ABSTRACT: OBJECTIVE Through establishing accurate, reliable analytical method and evaluation of uncertainty, to
develop the national primary certified reference material(CRM) of cepharanthine hydrochloride. METHODS The purity of
cepharanthine hydrochloride CRM was certified by the joint certification including mass balance method and differential
scanning calorimetry (DSC) and the uncertainty was carefully evaluated on the basis of Technical Norm of Primary Reference
Material and related documents requirements of International Standards of the International Organization for Standardization.
RESULTS The purity of cepharanthine hydrochloride CRM was 99.6% and the uncertainty was 0.4% with k=2, P=0.95.
CONCLUSION The national primary CRM of cepharanthine hydrochloride developed in this study has been approved and
assigned as a grade primary reference material by the General Administration of Quality Supervision, Inspection, and Quarantine
of the People’s Republic of China, which was numbered GBW09578. The CRM provides quality control of related
pharmaceutical products with standard material and method and also provides reference for purity determination and uncertainty
evaluation of other medicines and natural products.

KEY WORDS: cepharanthine hydrochloride; certified reference material; differential scanning calorimetry; mass balance
method; uncertainty
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2.1 AR TR %

Hh IR T &k 2ok, %18 10 50 Byteelhn
A 50% I OMNGIRE 70 'C), IIAEIEM,
R UE, R ERNEER, BEAAN A
JEHhE, 260 CIRETIEetaE, HEHR T4
R AL . R ERIR TS R A A&, HPLC k&
Mk 2Eai g, (a2 14: Agilent Eclipse XDB-Cg
EIEH (4.6 mmX 150 mm, 5 pum); JshAH: FEE
-0.1%= Z /K AW (82 - 18); fiik: 1.0 mL-min';
FEdR: 30 Cs #EFEE: 10 uL; KWK FE -
500 pg-mL™" (FFEEFE M) KK : 284 nm. 45
RALFEN 99.76%.
2.2 thEMEEMERIE

KU K 0 B R AT Eh e T S = An e
JF R i 1) &5 R BRI 9
221 FHMdedeEVE RIBOBIEE 200~400 nm
W, 5 RRE S E B IE (40 pg-mL T
216.5, 282.0 nm Kb fix KIS U
222 AAMGIEE SRR K kit AT 404t
i, S5 R T 3 427, 3 075, 3019, 2933,
2894, 2838, 2789, 2771, 2644, 2574, 2429,
2266, 2039, 1891, 1841, 1777, 1622, 1585,
1512, 1474, 1445, 1424, 1401, 1384, 1371,
1359, 1319, 1269, 1225, 1207, 1167, 1130,
1100, 1062, 1047, 1035, 1017, 998, 975,
956, 933, 910, 869, 853, 839, 798, 758, 740,
709, 663, 652, 625, 588, 575, 544, 531, 480 cm™'
AT AE RSV
223 kA R RS L TS Tk, AR
MIRE miz: 3043, 564.2[M-(CH;-N-CH)]",
607.2[M+H] 431 1 I
2.2.4 RS O'H-NMR(DMSO-dg)dppm:
7.35(1H, d, J=8 Hz, 11’-H), 6.98(1H, d, J=7.5 Hz,
13’-H), 6.90(1H, d, J=7.5Hz, 10’-H), 6.81(1H,
d, J=7.5 Hz, 14'-H), 6.70(2H, s, O-CH,-0),
6.52(1H, s, 10-H), 6.37(1H, s, 8-H), 6.24(1H,
d, J=7Hz, 10-H), 5.65(1H, s, 14-H), 5.58(1H,
s, 13-H), 5.37(1H, s, 5'-H), 4.02(1H, m, 1’-H),
3.75(3H, s, 12-OMe), 3.55(3H, s, 6-OMe), 3.49(1H,
m, 1-H), 2.52(3H, s, 2'-Me), 2.49(3H, s, 2N -Me),
2.0-3.2(11H, m). @ "“C-NMR(DMSO-ds)dppm :
151.66(C-12") , 148.20(C-11) , 148.09(C-6) ,
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146.44(C-12, 6'), 146.03(C-7),
138.90(C-8") , 137.41(C-7) ,
131.76(C-4a’) , 131.56(C-4a) ,
127.75(C-14") , 126.33(C-8a) ,
123.44(C-8a) , 121.80(C-12') ,
117.94(C-8) , 116.23(C-10) ,
120.02(C-5) ,  100.19(C-5") ,  79.14(O-CH,-O) ,
63.55(C-1) , 61.43(C-1") , 55.32(12-OMe) ,
55.00(6-OMe) , 51.00(C-3,3") , 44.64(2-Me) ,
43.57(2'-Me), 41.88(C-o'), 36.82(C-a), 28.63(C-4),
25.29(C-4"). LA b S a5 S0k (8]0 HE £ 4 —
B/, WHE AR T &R,
2.3 JRE-PATE
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10 43, 2370 I H B A A T 25 48 25 mL &,
H K 500 pg-mL ™ . % “2.17 TR i 4 Rt
AT 5E, oSk AT A, SR A AUE — ik
HAS AT 4B N 99.77%, 99.76%, 99.76%,
99.75%, 99.76%, 99.76%, 99.77%, 99.76%
99.77%, 99.77%. ¥4 15 EI (1743 i 2 P A AT A%
i A 7 (Grubbs) K 561, $9MEA 99.76%, it &
§=0.000 06, @;=0.01%, a,=0.01%, G=1.476, #k&
FLAT T FERAT Goos(10)=2.176, K] G<Gyos(10),
10 A EHE e T AR .
232 HAbA AN OB E: gHkSh
P65 750 B B R I 4 SR R v, % TR R [ 2
2010 4ER/R P37 VIIT P A% B VA 700 o 32 5
1% 2% : DM-624 (AT s A b A FHR E: 230 C
FID il 8836 . 250 °C; #EREE: 1 ul; Ziitt:
300 1; Jid#: 1.5 mL-min'; FHEFEF: 70 CH
12 min, LA 25 C-min ' BETHE 180 °C, f¥F
5 min, LL 35 C-min”' HETFE 230 C, R
10 min. 53R ILE 1. @K5r: KKK KK
TEAX, 2 08 [ 24 4 2010 SE/R - #B B =% VIIIM
KAy e I K S, ARILE 1

141.29(C-9"),
132.35(C-9) ,
130.28(C-10") ,
124.00(C-8a’) ,
120.34(C-11") ,
111.13(C-13) ,
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@R P TR AL TP B TE AL 4% 5 % 8 v [ 24 g
2010 4FERR M 35 VIIT N SR 5R 7 K6 2 v 2Rk )
E, SERILE 1.

®1 BEREGEREEMNEER

Tab.1 Results of impurities content in test sample %
ETRS pesiilba 3] Ky YAVas Ay
1 0.063 1 0.040 0 0.038 0
2 0.062 8 0.043 0 0.037 6
3 0.063 7 0.044 0 0.036 8
4 0.063 0 0.036 0 0.039 8
5 0.063 6 0.044 0 0.038 9
6 0.064 2 0.0370 0.037 5
7 0.063 8 0.036 0 0.038 2
8 0.063 7 0.044 0 0.0373
9 0.063 7 0.038 0 0.0373
10 0.063 6 0.038 0 0.038 4
H{H 0.064 0 0.040 0 0.0380
s 0.000 4 0.003 4 0.000 9

233 AHEEVEE 1R BTl
MEAHERE, SRWNE 2. Hi, 4 EEIE
WETH AR, A pewe NS ETEIETTER, s I = bR
%, n ANETE, kK REEHET.
234 EMEGRAHEE

A 1 TR T 4k 2% Al br e i
PrUEfE (BRI EE L) TS 99.62%, it B Tk i 22 45
FRINN(99.621+0.24)%(n=10), k=2, P=0.95.
2.4 DSC ik
241 %M FHEEZ: 10 Kemin™; FHEXE:
30~180 C; A BHRAT o
242 4ENE  AEEHRBHR M 2.0~4.0 mg 3t
10 43, 435 E T 40 pL fbrEERH IR, TR,
%M. sk DSC #i4k, % bLH A oA 4l -

%§=l—wxloo% @

0

b, AH NSRRI LS, R AR
B, To NAYIRIIE S, Te NEERSEIE &S, F
N Rl

FHXTAEE 55N 99.62%, 99.67%, 99.63%.,
99.60%, 99.56%, 99.57%, 99.62%, 99.68%,
99.62%, 99.56%. K15 2 ALK i 4l AR AT #%
R AT HAS S, FLIME N 99.61%, iH5 s=0.000 419 1,
a1=0.07%, a,=0.05%, G=1.670, 7%+ ik A
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R Goos(10)=2.176, G<Gyos5(10), #H 10 L%
5 TG AT BEAE
2.4.3 AHREEVEE &% DSC 4l ek fE,

®2 REVHELH L

Tab. 2 Results of uncertainty evaluation by mass balance method

XA E FEHEAT PR E , S5 R IR 3. b, m DR
FEE, X NS E, T, AFEMERIME, TN

TR .

ZH ik A Kl
e 0,90 U T RS P 2 Simsunz 2.866 4
10
: S = ZSZQ B 2
U i S I T RN B ks oA LTS 2.950 5
10
uppLC HPLC 58 ANif 5 B Wyppr.c X \/[uw /Aw%]z +[uA / Am]z 0.001 18
S N N
U0 K43 I AN 5 S — 0.000 010 8
Jn
A . - K
Usolvent TR TR R AN S — 0.000 001 3
Jn
Uash TR 430 58 AN 5 P = 0.000 002 8
n
thy A B E T \/uH,,LCZ iy gy Ul 0.001 18
U, ¥ RAH & ku (G k=2, P=0.95) 0.002 36
R®3 DSCHEFBTET L
Tab.3 Results of uncertainty evaluation by DSC method
el ik AR Kl
o N S
UB1(DSC) HRAR S I AR AN 2 T T 2.77%x1073
n
NTIE=A pu=s S
UAL(DSC) W AN 2 T T 0.000 133
n
fr L VL te pau, 6X
UBaDSC) PR R ZE AN E B (a— dm) [k 0.001 92
m
M A X ox )
UB3(DSC) MR R E AN [E)TO+6TH, ]dT/k 9.10x107°
U psc) R UE AT FE 99.61% X \Jt121 sy + Whriosey + Unaiosey *+ Unsiose 0.001 35
U. A E ku (=2, P=0.95) 0.002 70

244 FEMESRIAWERE DSC ENEIRRT
G 7 2% 2l bR AE W T 45 RN (99.61 £0.27)%
(n=10), k=2, P=0.95.

2.5 S TR S e e YR 5T

251 HSVERL  BENLEGRIE 15 3 BB T
SRR R AR UEY) R 7, RESCHURE 3 Ik, R Rk
VAR 3 AR — AT B S R AR . &5 7
M, 3B FAERN 1.08, B F KRG FERTE Foos
(14, 30)=2.04, Rl F<Fyos(14, 30). Z53RKH], fit
B A R 5.
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(REESR, OB 3 ST bR A AR R AT R T SE R
(60 °C, 14 d). FESEKI[(90E£5)%, 25 C, 14d].
6 RS2 86 [ (4 500+500)1x, 14 d], FF05]F 0,
7, 14 d XHARAEYD T RE TR, 5 ghRdEd)
JFRE i AR RE AR A GO . BN A) SR LA 3 R
FEi, RIS 3 70, KA HPLC Rl B it 20,
ZPR WK 4.
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Tab. 4 Results of short-term stability

2B AE /%
XM fif 18] /d i M2 i 3 Y/ % 1%
1 2 3 1 2 3 1 2 3
0 9976 9977 9976 9976 9975 9979 9978 9976 9977 9977  0.012
B 7 9975 9977 9977 9976 9975 9976 9975 9976 9976 9976  0.008
14 9976 9977 9976 9974 9974 9976  99.77 9974 9976  99.76  0.013
0 9976 9977 9976 9976 9975 9979 9978 9976 9977  99.77  0.013
i 7 9976 9975 9977 9977 9977 9975 9976 9976 9976 9976  0.008
14 9976 9975 9977 9975 9977 9973 9975 9977 9976 9976  0.013
0 9976 9977 9976 9976 9975 9979 9978 9976 9977 9977  0.012
S 7 9974 9976 9976 9975 9977 9977 9977 9976 9977 9976  0.011
14 9973 9975 9977 9976 9976 9976  99.76 9975 9977 9976  0.012

Hdr, xBRMETHME, n BARMEE, s RS KHREUELRE
SORMRIREGE, AR 1O | W, fikry TE S0 oeen Sy
X s ) H 1% ;

A 2 DR T)I;/m M1 M2 éﬂisxéﬁom #s M6 i’J;E/ e
YAN T2 A3y 2Kl = 7EL 005 _ ; ’

B A AR A " = 2,776, THREE N WY TN WY O
30wl " (0,7)=1192, & " (0,14) = 0994 , 2 99.77 99.75 99.76 99.77 99.75 99.76 99.76 0.010 8
%&zlktg.os (0’7):1.192’ —‘l%—/\‘f'k t;xos (0,14)=0.960 Jlﬁ, El 3 99.76 99.79 99.77 99.76 99.75 99.77
o oo I 1 9976 99.74 99.75 99.74 99.76 99.76

(0,7)=1.071, JEHE £ (0,14)=1.000 - 2 9977 99.74 99.77 99.77 99.73 99.73 99.75 0.014 6

IHR e LI g R B, SIS AT 39976 99.75 99.78 99.76 99.76 99.74
ML Al B R AR AL, F 7R R A A [R5 2% 2 1 9974 9974 99.71 99.77 99.77 99.77
14:—1:5/]1;% ﬁ ﬁﬂ}o Iﬂffﬁf Lﬁnnﬂ’]@%ﬁ%@%{ﬁ/@ 29973 99.76 99.77 99.76 99.77 99.77 99.76 0.017 8

39977 99.76 99.76 99.76 99.78 99.77
& S R e R R S IR B — A TR oK
4 1 9978 99.76 99.75 99.76 99.76 99.78

®kﬁﬂﬁ Pk« 5 58 S L £ W IR A 2 9975 9975 9976 9976 9975 9975 9976
e «H@,z@:h‘@%fﬁﬁﬁlﬁfﬁ/mTkﬁﬁ 39977 99.76 99.77 99.76 99.76 99.76
’AF, JE00T 0, 1, 2, 4, 6, 12 ANHXTHURE 6 1 9976 99.78 99.76 99.76 99.77 99.76
HEAT A PEAST I o BEANES 8] ST BENLHAE 6 HRFES, 2 9974 99.76 99.76 99.71 99.76 99.77 99.76 0.0159
P HARE E BT VR MR Al B, N 5, 39976 99.77 99.77 99.77 99.77 99.74

B x ARFERT A, LAy AR FERRMEA I 05 12 1 9976 99.75 99.73 99.77 99.72 99.75
LR T & BEE IOLEE ), ok — Bk, 38 99.76 99.76 99.74 99.76 99.74 99.76 99.75 0.015 4

39975 99.77 99.74 99.77 99.73 99.77

BTN y=—0.000 006x+0.997 6. NI &} 2
a=—0.000 006, #EE N 5=0.997 6, i+H HLZLKs
A 25«

i(Yr —b—aX,.)z

§? = =1.49x10"

n—-2

PR, R A AR 2 B R S5
_ S

e Fa—
[ -Xy
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Hoh X ORIFTE], Y ONARMEYI R AR, i N
) A E HE A n—2=6-2=4 Fl P=0.95(95% & 1
XENK ¢ BT 2.776. 1T |a|=6.0X107°<
1y xS,y =1.09X 107, Wl FRAR R EH, Fifi

AMERIAFE M. g5R7ERM, M 12 M A
Wz E M R AT,
2.6 &N

2 =]

H R T < ok 2 2 R AR HE W) 5 10 S AT AN
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FEVEAT 73 AL 17 2 A7 i, Bl B &P 7% 5 DSC
2o ¢ K8 DT VR AN R JE B R AT ) E R 4G R
ITHEE, THE ¢ H4 0.780, A ¢ 4 A XN 43 AL
BRI 6, =2228, fEH/ATIGRFAE, R 2 F
J7EDNE &5 R —F

PR, 2 Fh e Al 5V i I 2 45 R R O 5
HorFME, Bl x

—_xtx _99.62%+99.61%

2 2

XF 2 FOSERIAE AT A Y, 4R
W 60 Hort x MR HTEN E 458, x, 4 DSC
EMELE R, MS ww NAIATT %, MS anw HENTT
72, n RMEIREL ¢ AT,
®6 THIEZETEE
Tab. 6 Results of uncertainty evaluation

=99.62%

24 ik AR Bl
) PR E RASDCEACYR 0.001 796
| )
Su  BSIMEARHEE (MS}, — MS;,,.)/n 2.49x107°
Se RaEMEAHE 1x8, 470107
Uy AU E FE \/m 0.001 79
Uc RBYBEAWEE  kuuEH =2, P=0.95)  0.003 58

AR TR T 4 R 2R A AR AE ) R I A R A B 2N
(99.6+0.4)%, k=2, P=0.95.
3 g

A 1SO 3 ) B 8 1E — 25 b 49 Jo A ok R 9
EER, ABFFCRA 2 FASE R EL ) o0 R
T4 ik FAREY AT G EE R T 2, IRAh T
B H TR RS G, PRIE T 58 E 245 R
ARV SR RSP AT E R A R AR
R R, I BT AL P A 2 SR W 24 il 7
N2 SR R A iR, R b A ) S
TR, AR BT 4 T R AR T E AT
ARSI ANFE 245, BN . A B2 5
VAR o T TR R R R B ) DSC A NLE
ARE R D PR R AR Ik v R DA M
RO &5 R E M U SRR 0T, W T AR R 1 58
R TR gt 7 FEARRE R, A R
R 75 BT R A S 4 R
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AW TR A () 3 R T < e 2R s E A o g [ X
A UERREY T, LA R R I EOR A% 5 T RE
AR AR HE  Fr VAR N SR ki AE
B LA S AH 5 77 b il 5 A o A A ) 5 R A
R SE T
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