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Determination of related substances in
cinacalcet hydrochlorid raw material by HPLC

YANG Hao—-tian, MA Yin-ling, SONG Hao—jing, WU Yin, DONG Zhan—jun*

( Department of Pharmacy, Hebei General Hospital , Shijiazhuang 050051, China )

Abstract Objective: To establish an HPLC method for the determination of related substances in cinacalcet
hydrochlorid raw material. Methods: HPLC was adopted on a Venusil XBP-C s column ( 4.6 mm x 150 mm,
5 wm ) with the mobile phase of 30 mmol * ™' potassium dihydrogen phosphate solution containing 0. 5%
triethylamine ( pH was adjusted to 2.5 with phosphate acid ) -methanol—-acetonitrile—isopropanol ( 60:15:15:10 ).
The flow rate was 1.3 mL* min™', and the column temperature was maintained at 35 °C, the detection wavelength
was set at 220 nm. Results: The resolutions between cinacalcet hydrochlorid and known impurities were greater
than those of the requirements. The calibration curves of 10 known impurities were linear in the self—concentration
range ( °>0.999, n=6 ). The determination results of the three batches of cinacalcet hydrochlorid samples
showed that the known impurities were less than 0.1%, the maximum single unknown impurity was less than
0.1%, and the total impurities were less than 0.5%. Conclusion: The method showed good sensitivity and
specificity, and it is suitable for the quality control of cinacalcet hydrochlorid.
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Fig.1 Structures of cinacalcet and its impurities
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B (60:15:15:10 ), ZE Ve ; i 1.3 mL » min'; F
FER 10 L Rl A 220 nm; A3 35 °C
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Tab.1 Results of specificity and system suitability test

e
7 ( (()mponent) tp/min A j.x
(resolution )
Z%J5t A (impurity A ) 1.92 —
Z&Ji% B (impurity B ) 7.03 25.13
Z& )i C (impurity C ) 7.76 2.55
Z&J5% D (impurity D ) 8.95 3.74
Z&J5% E (impurity E ) 11.58 6.90
Z&J5% F (impurity F) 15.34 7.73
ERFRPETRR ZE ( cinacalcet hydrochloride ) 17.22 2.10
Z&Ji% G (impurity G ) 19.42 1.97
Z&J% H (impurity H) 23.55 4.37
Z& )% 1 (impurity ) 24.99 1.61
250 J Cimpurity J ) 33.70 8.43
U/mV 1
50
A
40
30
20
C
10 Bl) -
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T T T T T T T T T
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1. SRR VYR ZE ( cinacalcet hydrochlorid )
A~J. =% Cimpurities )
H2 RGERMEEE
Fig.2 Chromatogram of system suitability
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mlL I, TSR B 220, $8 50
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Tab.2 Material conservation data

JERIRT & BOR, RNZ O TTE LRk . R, X
B 2EAT WREF i AT, 2835 (RUR 2R
it (8 2088 1009 ), 45 BRI AR i 9 32 068 5 2% Tt

I FIE AR A R TR i R4
( condition of experiment ) (‘principal peak area ) (impurities peak area ) (‘'sample ) /mg ( percentage ) /%

KR (undamaged ) 702 412 72 801 70 9.88 —

5 (high—temperature ) 749 960 79 912 34 10.49 100.57
Ak ( alkalization ) 710367 19 859 33 9.93 100.63
i1k (acidification ) 728 691 77 996 17 10.24 100.12
A4k Coxidation ) 717224 82 603 478 10.06 101.01
YR ( photodamage ) 732391 05 899 67 10.26 100.41
53 (high—humidity ) 744728 22 850 21 10.42 100.53

TEWFFE I RE D BB RE S EAT T DAD A, Xof
FIERAEEE A TE L AR BN, S OR ST E
W 2 3 2 (AR F 0.999 9, FE S SR IG WA
PR FE IR F I 1] —E R 2R T, 17 i n DU TR
R PUAR ZE R SRSl €

B, 9 3h A s B % 0.5.1.0.3.0.5.0. 8.0, 10.0

g - mL BV B ERYAR 10 L, 20 SITE AR

RN, TSR AR, DAV BE AR BR (X)), WETAI AR

YPAsbR (Y ) 2l b e i 28, FF 42 IRER L TR 45 Ay

JoT B AR A T A i A s LR 3. SR o, £

2.5 ZMXRNELE PR DU 1= 2 S 5 LN 42 o A vk B S5 i TR AR At R A 1Y
HER 2 VU IR R ZE 0T B J 2 A A Wi aE SRR
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Tab.3 Linear ranges, regression equations and correction factors

y E d e
% EVEy¥i (i Y 5 KIEHET
inear range r
( component ) (regression equation ) zci ( correction factor )

(pg-mL™")

MR PR 2E ( cinacalcet hydrochloride ) Y=7.794 x 10*X+4.602 x 10° 0.517~10.330 0.999 9 1.00

Z=JF A (impurity A ) Y=1.852 x 10°X+5.627 x 10° 0.592~11.830 1.000 0.42

Z&J% B (impurity B) Y=9.389 x 10°X+2.521 x 10° 0.495~9.890 0.999 9 0.83

Z=J5 C (impurity C ) Y=1.374 x 10°X+1.665 x 10’ 0.516~10.320 1.000 0.57

Z&J% D (impurityD ) Y=7.940 x 10°X+4.066 x 10’ 0.492~9.840 1.000 0.98

7% E (impurity E ) Y= 8.883 x 10°X+4.600 x 10’ 0.515~10.290 1.000 0.88

225 F (impurity F ) Y=7.580 x 10°X+1.198 x 10’ 0.503~10.060 0.999 9 1.03

Z&J% G (impurity G ) Y= 6.008 x 10°X+749.9 0.532~10.640 0.999 9 1.30

Z&J% H (impurity H) Y=2.359 x 10°X-428.7 0.508~10.150 1.000 3.30

Z&J% 1 (impurity T) Y=2.968 x 10'X-1.292 x 10’ 0.512~10.230 1.000 2.63

25 J Cimpurity J ) Y= 1.069 x 10'X-501.3 0.511~10.210 0.999 7 7.29
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2.6 KRR
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3.5% , HAE FN 24 R ARG B KR SN 244 J5 f e 2
Jo U T AL RSD 431K 1.9% FT 1.29%, ¢ B R J7
HEEPERL.
2,10 T PEELR

HCBER SRR, 3 s 2.1 TR B A,
ALFR I IR AR ARSI, 280 S
W5 25 T B FE M, A (1.3 £ 0.05 ) mL - min™' B,
FRJT A I KA S0 AR 5 Y RSD 4341 K
0.28%.6.3% 1 2.0%; FEi R (35 +£5) CHE, 2457 A |
T KA JHI 4% 3 AL 2% B 2 12 19 RSD 43 93 4 4.4%
4.2% N 1.3%; 7€ 3 FOR[R EGEHE R4 T, 44000 A i
RATNA AT 5 51 RSD 43938 6.4% . 2.5%
I 1.2%; 3 K R (220+2)nm I, 2% i AL &% KR
1% TR B AR R Y RSD 3 531N 3.0% . 4.2% Fl
4.9%, FoMA BRI B R, A &
A 728 A I 2 25 SR TG s, RIS v B AT
AT P | RE AT R A AT DA ol o 22K
211 FEAAEI

e 255 O VARG B, FH I sl A A R il i g
1 mL 295 1 g B, A SRk BEIAE AL 5 HORT R
W10 L 3 AR A, 5 A SR BB, 1 32 A
ST I8 2 A TG SRR 109%~20% o RS %5 B
AR LR FIA S 10 L, 0 91 1 AR (3
I, s Oas . 25 R 4. 78 3 LR HIRE S
ZRI A RN T 0.1%, Hofth 9 Fh B Ak B
KARFN LI N 0.1%, BZT /N T 0.5%, 6 W)
JRRG I 2485 R B A 7= fh B 2 S/, 2287 i B

x4 HEREEER
Tab.4 Results of sample tests

43 ( component )

£ W5 & (content of related substance ) /%

€130509-1 €130509-2 €130509-3
Z&J% A (impurity A ) 0.006 5 0.006 3 0.006 6
Z=J% B~J Cimpurity B~J ) — — —
TR AAIZE T ( maximum unknown impurity ) 0.17 0.17 0.17
SR T (total impurities ) 0.095 0.092 0.094

3 itig
31 @RI

T 3L 20 A 07 08 U8 T, 20 ) 5 6 T K -
K = G, VAR AE LR A = Z I8 35 AN [
pH, A BRHIZK - HY DA it s AR I, 32 04t 8 )™ B
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MHA 0.5% () = Z & Je , A SRR s . 1k
Gb 55T e RO I3 B B2 R, R R ORI
TR, HL& O, I iy d a1 A
PUHS ARG EE, ml LABAS it sh AR BB RE T L (L
T 10 Bl B A 2 P B 22 80K, SR T G2 i — |
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