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Kromasil 100 — Cis 4£ (250 mm x 4. 6 mm,5 pm) , A8 H 15% TH — TRy (B EHB) ,iRik A 1.0 mL/min, 48 4 25 C , %0l ik ¥ 4
252 nm R A R K AHFKRGREA 0. 13 ng/cm?, A0 FRF2 & Z R4 5 A 0.059 ng = 0. 198 ng. #A 5 FALEE T B K A 1.98 ~
33.02ng/mL B A5 EAREZERXE RIF(r=0.9999, n=6), KA 693K XERR R (G5 R A ILTF AR IR
A Rvd L), Ry 62.4% ~98.2% s M HE  E L FILEXIE G RSD 3/ T 10. 0% ;4R SR Ao AR SR IR AE 5 C T
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Validation and Application of Residual Cleaning Analytical Method for Paricalcitol
ZHANG Zhen' 2, WANG Guanghou'
( 1. Beijing Sciecure Pharmaceutical Co. , Lid. , Beijing, China 1013015 2. Capital Medical University, Beijing , China  100069)
Abstract: Objective To determine the maximum allowable residue limit of Paricalcitol Injection on pharmaceutical equipment and to
develop a new cleaning analytical method for testing the paricalcitol residual. Methods The chromatographic column was Kromasil 100 —Cis
column(250 mm x4. 6 mm,5 ;Lm),the mobile phase was 15% acetonitrile — acetonitrile,with a gradient elution rate of 1.0 mL/min,the col-
umn temperature was 25 C , and the detection wavelength was 252 nm. Results The maximum allowable residue limit was
0.13 ng/cm?;the limits of detection and quantitation were 0.059 ng and 0. 198 ng,respectively, the mass concentration of paricalcitol
had good linear relationship with the peak area in the range of 1.98 —33.02 ng/mL(r=0.999 9, n=6). Different materials(including
stainless steel, plexiglass, tempered glass,and polytetrafluoroethylene) were wiped with the same wiping method and recovered. The recov-
ery rates were 62.4% —98.2% ,the RSDs of the precision, repeatability, and reproducibility tests were all less than 10.0% ,the refer-
ence solution and the sample solution were stable at 5 C for 7 d. Conclusion This method has high sensitivity, strong specificity and
good accuracy,which can be used to evaluate the cleaning effect of equipment after the production of Paricalcitol Injection.
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e A AR 2R 7 0 Ry ke G s ST Y T R ST B AR AR
B R AT R o A B 5 v S 2 2 i AR 7 T A B
(GMP) 45 B B 2 001 7.1 Ao e S YA e i 25 10 4 B 1 e
KAVFFREIRE A 0. 13 ng/cm® 21, B2 L5k B D)
LB SR P SORE VB AH €80 335325 R A o 2 1) 7 5K, AT
WA S B AR S IR Bk B T o T 7 SR kit AT
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1260 7 1 R0 A €35 A (52 5 Aglient 23 w] )
XPE205 % #1743 A7 RF- (i AR ) - $ERI 240D ;
3 = SN AU B AL G R T AR B A PR A R 5 XH - C
RUBEWRTR A 7% CHT R AAR ) s KHSOODE 4 75 1k 75 1k
LR ILARATE F S A PR AR .

1.2 HHEMH

WA 715 A B 2 VS 0% B CUSP X B 35 oA
RO16S0, & 4 508 wg/mL) ; BHEELT 44 25 (Y Hi 4
JRIAFBHE A BRA R L LS8 CYTI5A); O L FEY Ny
ki,

2 HESER
2.1 EEH

{A3EFE : Kromasil 100 - Cis #:(250mm x4. 6 mm,5 wm);
WAl : 15% SR (A) — R (B) B BEVRIE (UL 3% 1) 546
M 252 nm; FiRE : 1. 0 mL/min; #EFE & : 100 wL; &
225 C RS IR E S C R ] :50%
Pt s A BE A E AR 10 em x 10 em, A HLBE A, 99
b 3% BB A A 2R DU SR M o

A1 RFhARK AR A

B8 (min) 304 A(% ) R348 B(% )| o E (min) 7#3h48 A(% ) A#48 B(% )

0 65 35 40.1 65 35
40 20 80 50 65 35

2.2 AEHE

25 FIAR 2SR : THAL F o 100 AR AR ZE ' 500 mL b8
FRHrNZy 250 mL FEE, A (TR 250 W, 530K 40 kHz,
T IED AR P 20 min, {545 H 250 mL A R E AT
AT 2 U, T 250 mL K EE A 1K, e
250 mL Fr i £ B T A 2 AR 2 WK AR E 60 C UL
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HOBET B8 A SR AT KL AE 2 AR TIUAL B 1) T A 2
Tisi AR A BT T A0 T, 1 mL 4805 AT 1 mL
TS BEHNIRIE , N ZEJ5 M 75 15 min, i85 2 min, BB AR A,
3000 r/min .0 5 min, WL BIHWR, B A SR

25 PR RS A B 6. 5 mL WA ~7 B AL B T 5
HRL, B 200 mL AR TIRBEZS 305 R AR I
I mL & 10 mL 25 i, R RAE S, 3850

FM TPV A E 1 mL 85U & 15 mL R 2
OB, 2 AR SRR BER, RS TETE S G &R
T AT, BUREAE Y E] 10 em x 10 em, 7E#E4A 0 72
PR S/ D R0V TS, 1 S 1 AR A 440, R
SRR TR 4540 AR5 T o5 A0 1 AR 25T X R 4%
B, B AR 5 FEUT 0 — O ) 6 2R 4, e 48 A v E
W2 — 8 T — A5 484, AN AR 84 4 4 i
B SR HUREAE Y1 B P AR B4 ), 1 DL TR 1 48U 4
VW C R 7 i R I, B4

B AR

X BV < A 5 B8 JBUMAL S B AL T USP X Bt VA 9AR
s R 0 s TR BT R MR M 6. 5 mg/mL AUV, RIS .

o VE T TI0 V< A %85 A% JBUIA 7 B AL T USP X B it
Ve W i, A R AR R B B L VR FE 294 0. 13 pg/mL
(TR, BNAS

BT R - R ARICR S A A 0 AE 3 BN i Y
10 em x 10 em AN 854N A 241 5 1% bR E 45 I 100 wL,
TR AR KT 2 AR A B I 0 2 e A 2 e e
AR, AR5 KA T R B AR AR BY T L A iR A
1 mL AEHRF B I 1 mL AR, 55 555 1
HFE AT 15 min, FFRGE 2 min, BUHE AR A6, 3 000 r/min
B0 5 min, B FIE
2.3 FIAHFER

B R R - 43 AIBOR R ) R S IR A
25 PR RHR 6 BRI W L 22 T8 T PV VRORRE &V A
100 wL 33 AR (RN, FeA T (il 25 R itk A, e SR8
R (UL 2), ] 0, s ) 870 28 AR 48 s
BE T BV BT T

ST R AT St BRI < IR 7 A ) HE 3
I R R0 i B B M L ( S/ N 298 3 AR TRAEAS:
) B W, e BA DT € 3 2% R R I, A5 R 0 BR
0. 059 ng B S/ N 2524 10 #¥% TR AE & B BR % 75 I I
A E R RN 0. 198 ng.
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H 2
ME R R 5 N B R U S B fL s USP X BE AL
Ve TR, R AR A R A T B VR 4y I R 1. 98, 6. 60,
13.21,19. 81,26. 42,33. 02 ng/mL [ %} B 5h R F AR,
S3 kG 2 B 100 WL, DA 34 0 33 A5 ) s JH 0 i L
DAV R 11 Jo i X,ng/mL)%ﬂ‘ﬁJJ‘/‘ﬁ TR (YY) R
AL bR AT M 0, A5 B E R Y =474.02X -
49.72, r=0.9999(n =6) L5 TR0, M7 B AL BT R
TE 1. 98 ~33. 02 ng/mL i B NS RIFIZENE G R AT
[T« B 3 Hyivd i) 10 em x 10 em #EHUE KL, FH
PR T S8 20 S P ST AR HEAS A 50,100,150 wlL,
R E AR B IK-PAT R4 3 0y AR5 T 2 ARkt
B AR A H AR A B RO PR U 28, 4% B (i
SRR JF R SR AR IE R A5 R L3 2,

A HRER
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. KF e & (% ) X RSD REEF
(%) 1 2 3 (%) (%)

R4 50 98.7 94.7 0.2 98.2 3.4 L
100 93.5 89. 4 94.1  92.3 2.8
150 93.7 92.8 96.4  94.3 2.0

AN 50 88.9 9. 8 85.9 88.5 2.8 O
100 81.7 89.0 90.8  87.2 5.5
150 91.6 92.8 9.5  92.0 0.8

I 50 67.2 63.8 67.4 661 3.1 e
100 6.5 61.9 63.8 6.4 1.9
150  63.7 83.1 68.2 7.7 14.2

Rwi e 50 83.8 61.7 6.8 70.8  16.4 L
100 71.8 75.9 720 73.2 3.2
150 89.2 93.0 81.3  87.8 6.8

R IR U 100 Wl X B, 3% (3 A5 1F ) 77”
TH~BTIEHEEL£F# 6 K, 5% H V\]*’E&E, 2
HERE 6 U, 5 H AR 3, i s 0% E*\O/H
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& R AR &35 B

Ak E.omasithr FOBERA G B
RSD #J/NT 2.0% (n=6) , KUK 5 R4F, TR
%3
A3 MBEHBEERBLER(n=6)
BHEAHK BAKEE — af*ﬂ (L
1K %2 K %3 K
1 2720 2720 2747 2 887
2 2722 2722 2701 2814
3 2763 2763 2770 2796
4 2746 2746 2722 2811
5 2753 2753 2729 2828
6 2792 2792 2738 2 849
X 2749 2772
RSD(% ) 1.0 1.8
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SRE o 4 R A5 RE ) ORE [B] SR I FE 87, 6% ~
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FIHS -t 34— 25 AR B, il
AR BROAE 2R 8 RS ) 1) (335 41, 3 100% HER P2 /K7
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125. 7% Z 18], RSD ¥ AN 7. 0% ,2 #4105 52 22 {6 N
16.5% , Rk EIMER LT

Fee M <K Xof B R S R B AT T 5 C 41
L9 0,1,2,3,5,7 d 5E 2, 5 0d [
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2.4 HEBsKEN

SR FHAZIE T 0 AT 5 2 36T 2 8] A= =y ST AL
TS 9T 58 B T U A AT I BUIBORE | PR AG
274 8, g5l SC1 = SC27, Hov SC26 1y 46 I 45 5k
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PR VR Y REA RO R 25 7 S R B 3K B TS50 7 119
BELEEE , DI 28 256 4tk 7= b Je s ma i) H 1 o H RT3 4%
BRI 7 1/1 000 H 8, 25080t & (LDso) fl
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285 Y F I Pt AN [R) 24 b A= RGBS R e
Tl R ) 2 R PR 8 St R A A A SR R AR
2018 4F 4 J1 iz g8 i de b KA 55 4 2= A5 AH 1Y
BT, BT A 77 b BN R W T i R R
(PDE) #EAT V158, AR 8 T 95 B2 ok, 45 A DA™ i %
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A% FIEIF R | LDso A1 PDE 4 Ry 17115, B
35124 1.58,0.13,0.15,0. 16 ng/ em®, A] WLIE T A% H
TR A B A S A I T R0 B R AV Ak B PR B
R, RGBS S5 A, PRI R 2 R B AR by B B K- o ikl o
HORCRE T AR 100 em?, BOPRE T MR B4 6. 5 ng/mL
(100 cm?> x 0. 13 ng/cm® =2 mL =6.5 ng/mL) .2 mL }
F i BB A 1 mL AR & 1 mL R R
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