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Quality Control Method of Elemental Impurities in the Active Pharmaceutical Ingredients

XEHS 1006 — 4931(2023)21 - 0108 — 05

\

of Oxycodone Hydrochloride

TIAN Xiangbin,KE Jing , WANG Wenli,ZHANG Xiaoming

(Gansu Institute for Drug Control ,Lanzhou ,Gansu,China  730070)
Abstract: Objective To establish a method for quality control of elemental impurities in the active pharmaceutical ingredients (API)
of oxycodone hydrochloride. Methods The sample was pre — treated by the microwave digestion method, the elemental impurities
(Class 1:arsenic,cadmium, mercury,and lead elements) in the API of hydroxycodone hydrochloride and the starting API of tibaine for
synthesis,and palladium elements in the catalyst were analyzed by the spectroscopy [graphite furnace atomic absorption spectroscopy
(GF = AAS) and atomic fluorescence spectroscopy] and inductively coupled plasma — mass spectrometry (ICP — MS) , respectively.
Results GF - AAS was used to determine the impurity control types of lead and palladium in the API of hydroxycodone
hydrochloride. The linear ranges of lead and palladium were 0 — 20 ng/mL and 0—-60 ng/mL (r=0.998 5,0.999 9),respectively.
The limits of detection (LOD) of the methods were 0.003 8 wg/g and 0.040 0 pg/g,and the limits of quantification (LOQ) of the
methods were 0.013 pg/ g and 0.120 pg/ g, respectively. The recovery rates of lead and palladium were 97.04% and 105.03%,
respectively. Conclusion The type of impurity control for the API of hydroxycodone hydrochloride is selected as lead and palladium
elements. The control limits are 0.5 pg/ g and 10.0 g/ g, respectively. Compared with ICP — MS method, graphite furnace atomic
absorption spectroscopy has the same level of linearity and LOD for the determination of lead element. The LOD for palladium is
relatively high,but far below the control limit. The established GF — AAS has high sensitivity, convenience,and strong operability, which
is suitable for the quality control of elemental impurities in the API of hydroxycodone hydrochloride.
Key words: oxycodone hydrochloride; Pb; Pd; GF — AAS; ICP — MS; microwave digestion; elemental impurities; active pharmaceutical

ingredients
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ICP — MS2030 74 H J8l & 45 25 IR BT A ( H A
Shimadzu /A 7] ) ; Agilent 240ZAA KL BRI JEF- I U 23
FeRE (3 Agilent 24 7)) s 2100AFS U BGE i 71526
JERE T (A s LA A A BR A A ) 5 MiliQ7000 7Y £ 7K
249 (EH Millipore /N ) 3 Anton Paar MultiwavePRO %
TR ) 2 R G0 (B4 1] Anton Paar 23 F] ) ; ME204 Y
L R (B -1 Mettler — Toledo ATl KGN A2 —) o
1.2 X%

fil§ iR (L5247 190304106, #14 68. 0% ~ 70. 0% ) ,
it A AL E (5 R 190106103, & 9 30. 0 ~ 32.0%) ,
Bioham - Ay - ok S g L A AR AR e
T O0 N i e Ak R A BR S R BRI (HiE 5o
20170406, 75 4 36. 0% ~ 38. 0%) , Wl 4L (L5 K
20170915) , iR EE (L5 20180909) , 41 M 4 4k, )
TR E TR B 2= R A R Al S AL (e
afi) BRSO T al) BRIk (R4t , DUk i iR
(e ghat) , 50 F [ 25 4 A A 24500 A8 BR S 7 5 3h iR %
R (3543 51k 1708026 - 1,1708030 — 1,1708031 - 1,
1708032 - 1,1708033 - 1,1810001) , &% LA (#5431
S 201511011, 201511012, 201512013, 201512014,
201512015,201512016) , Y300 T H 7t 35 S il 254 BR 2>
A ; ICP — MS Internal Std Mix( Agilent Technologies, Jo
W2 100 pg / mL) s By BT R bRV W R ER T R bR
HEFE W (1 000 pg / mL) ORFITTREIRER R AR ITER
BV, T B W EE 2400 1000 g / mL, 706 F o [
R I BE ; # B OT R AR ER R (B XA 4 )m X i
FARE AT o BTV BE D 1000 pg / mL) .
2 FHESER
2.1 TRURERREY

KW,
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Tab.1 Conditions of microwave digestion

B+ 0. 2% i FREE (L 10 pL) AL E FI R IR M 1
= R 270 v, #4400 L/ ming R AE B
[B] R 15 s,

F2 KEETIEEH

Tab.2 Working conditions of the spectrometry

3 B (C) (W) B 18] (min )
o & ek 800 5
R 2 1 400 10
X RES 1400 20
Adp 55
2.2 TIE&EH
2.2.1 ki

PRI 2 b AR IC SR SRR Dy 19 BEIR —

AR 4 2 4 % %
frah(nd) 10 10 8.0 0 30
#K () 2.3 U1.6 8.8 193 253.6
#HE (L) 2 2 10
FERA(T)  10-400-2100  120~1000-2500 120-600-1800 820 300
2.2.2 ICP-MS &%

B A KED 5 sy M) 4% . 1. 20 kW 5 SRAFIREE
5.0 mm; & B TR 8.0 L/ min; 5 B < 7 -
1. 10 L/ min; Z"TiE : 0. 70 L/ min,

2.3 AiEHE
2.3.1 kit

5 TV« T 0 i T2 AR R R VS WAL, P 8 i 7K s e
2% IR + 0. 5% 52 IR BRI .

T 88 TR < i 28 W BB 4 T A v VS TG =,
TR BRI B AR 1 mL 5405 20 ng AOBRMEIY 55 T 5 4 25 1
HUHE T 3R bR T WIS o, FHAR BRIV B R 1 mL 5
41100 ng Y BR 1E I 28 V5 A 285 W0 IR R 0 3R AR TRV T
T, R B RN 1 mL 558 5 ng HOARVEI 454 5
3 SRS a8 W B SR BT 2 A v VA TR B BT R AR R T T
T i, A A, R R RR B 1 mL R
200 ng . fifl 4 000 ng (IRAN 4

ZRINFRUEVATE 4> B 2. 3. 1 300 RS A SR it
W E T, AR BRI AR I ZS IRV, H A 8 0 S I i
Sy EICRETT A S B T bR o 2 e B 2. 3 1 TR
K BICERIEA AW, R BB BB 1 mL 431 &
%0.1,0.2,0.4,0.8,1.6,3.2 ng, 512,4,8,16,32,
48 ng ) RINE A FRAEIT LI

B IR BURE R 0.5 o, KB FRAE , B WL it
FET ISR S mL, i3 4010 S W 2 mL, B GO
ASCHFY 2 AR PN A ot T i o 4, R B B AR
HLFAAR |, 130 CHNAAME 2 A IR ¥ L BRI HR 2k
GEE 1 ~2 mL, JUA M 2 25 mL A, MR
i eI e 45 o

25 PV R« () PRt o YR T 8 O s T AN IR
AR 25 A
2.3.2 ICP-MS %

TP BV < 43 0 5 LA A PR TV T A T
i, 2,30 13U F R BRI RE 1 mL % 4 000 ng TR &
T8 W5 A % e OR Boc R AR A WGE i, 2. 3. 10
T BB BRI 1 mL 59K 1 000 ng BIARIEI 459
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Tab.3 Results of the linear relation test

B KTy A2 LM E (ng/ mL) r

T ik ICP - MS i Kigix  ICP-MS#  kigE  ICP-MSi%
A Abs =0.021 84 C +0.014 15 €=0.04179651 —0.721 0555 0~20 0~50 0.998 5 0.999 7
42, Abs =0.008 28 C +0.015 75 €=0.12712371 +0.088 598 0 0~ 60 0~50 0.999 9 0.999 9
) Abs = 0. 101 76 C + 0. 009 34 C=0.14062421 +0.029730 8 0~3 0~50 0.998 2 0.999 9
B If = 64. 055 € - 35. 502 €=0.02878791 -0.1014730 0~20 0~50 0.999 6 0.999 2
& If =2 194.958 C - 47. 188 €=0.10961761 -0.015628 5 0~2.4 0~12 0.999 8 0.999 7

ROV A AR 40 B 2. 3. 2500 FIRA I &
FRFRAEN £ W45 1 L 1 2. 3. 1 300 s B T A Bk i
1 mL&4Y 48 i 480X 2,10,20,30,40,50 ng, 5K
1,2,4,6,8,12 ng ) R HVIRAAREIET

P W 71 2. 3. 13 F

WA 2.3 101 F
2.4 FHERFERE

LM RHTEE 1) I 2. 3. 13N RIS
W4 2. 2. LI N TAESA, DG BB AR 2 IV TR,
H A 237 IR OB EE I F SRR R T A T Mt
LRIME , LASS TG R WOEHE (Abs) MHNARFR IR (C)
AR BRI bR F 2. 2. 1T00F TARSME, IR
Woh 2 A, R 2RI , LA R ST &K (1)
PR EE A AL AR (TF) BT v FE (C) R A s il b o
M2k . 2)LCP - MSVE 2. 3. 2T F R AR SR AEA TR
P 2.2 2000 F TAESAME, U LR TR E (C) A
b A SR BE (1) AR AR bR il bR i 2k 25 S W2 3.

A 000 B A R B e 1) S ik S 2. 3. 2 30 A
VR, Y SR IEREIN A 7 U, T G B E A o e 2
(8),#% 3. 3 8 HhnuE 2y R (S) 1Y LLAB T 5346
PR 5 22 10 & 55 i il £ 07 R AE 3R 1) LB T390 st PR
2)ICP - MS ¥k BRI 0. 5 o, FEFR BT ER 25 53143
G3 A4S T AR I R R vk R PR A5 IR L 4,
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Tab.4 Determination results of LOD and LOQ

BARg/nl)  FEENRGgly  REROglul)  FEEIR(ugly)
) Kk ICP-MSE k#E  ICP-MS# kEE ICP-MS% gt ICP-MSH
& 0,070 0071 0.0038 0.0036  0.23 (.24 0.013 0.012
20,8000 0.011 0.0400 0.00055  2.40 0.038 0.120 0.0019
% 0,020 0.0060 0.0021 0.00030 0.13 0.020 00065 0.0010
A 00013 0.007  0.000065 0.00085 0.0043 0.0  0.00022 0.0029
& 00010 0.0029 0.000550 0.00015 0.0330 0.0096 0.00160 0.00048

JIAE (RIS < 4 S I B4R 4 R T R PR TR T TR A
T, RS BB LA 1 mL & HY 1000 ng 42 2 000 ng
T HE DT 2R TR A AR METS TR o HUER 92 2 7% i i ek 24 (it
50 1810001)9 ) , By 0. 5 g, KB FRAE , 4350l B Sk

110

THFREE R INATERR 5 mL 3 %Ak A 2 mL, 20 K
FMA LR AT RIE S MER I 0.125,0. 25,
0.375 mL, 4% 3 {3, 1250, 4% 2. 330 F J5 i il 45 ke Ak
VA TR o BBCIIARE (484 8 V5 YR RN 25 IV TR, FEAR I T 3R 2%
PR A SR 0 R W o e G BE TR AT IN A , AR 4 b
HE TS RE DR 25 R WL 5

F5 $RAIBITEGF - AAS EMAEEUGRIEE R (n = 3)

Tab.5 Results of the recovery test of lead and palladium by the
GF - AAS method (n =3)

AE LB AR E (ng/mL)  EDRFE(%) X(%)
45 4, 45 4, 45 4,
5 10 99.13 104.20
10 20 97.37 104.92 97.04 105.03
15 30 94.63 105. 96

& MR BRI R R R (Hit S R
1810001) 6 1y, B9y 0. 5 g, K5 25 FR A€ , 0 1) B Al bl T fe
WET, IMAERR 5 mL A3 AL S 2 mL, 43 BIPKS 25 A
JRE I Ay AT R IR A PRI 0. 25 mL, #%
2. 3T 7 il A A VA R 2 SR RN T Y b
e 543 5124 10 ng / mL 120 ng / mL, RSD %3511 K 3. 80%
M2.10%(n=6).

2.5 HBRTEZRRUE

F22. 3T J5 vk A Pl v, X 6 LR AR 1R
PR T [ 24 R 4 TSR3 EL R R A B SR i AT R
AT CRE A ICP — MS RGN, 45 R LR 6 fige 7.,

3 iTig
3.1 TEFEREHMAEEEFE

2l it R 1R T R 2% TGS 24 i () e A MR RV R
ERCR R )R T A R s W TR AE LU, 5 7E
RN TR, S gt B o 45 25 5 WA LR R TG R A
WEAS H B ™R A7 200 ST ER 2% B A i RN o BT 2
2 i BIF % 4 A RN A (HOT R I R R R B L AR 4
PRI AT AR . 2020 4 R [ 24 8 (388D )b, 2R R
FRIE TR T R A A A ) 4 B R AT AR A
B @ AR  REUEAR, JTTEX 2 b G A F
& 2 A T A A
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Tab. 6 Determination results of element impurities in the API of hydroxycodone hydrochloride (pg/g)

e 1708026 - 1 1708030 - 1 1708031 - 1 1708032 - 1 1708033 - 1 1810001
kg ICP-MS#  k#EE ICP-MSH ki ICP-MS#  k#%E  ICP-MSH ki ICP-MS#  ki#Ek ICP-MS#
4% - 0.0057 - 0.002 6 - 0.0050 - 0.012 - 0.010 0.024 0.057
i - - - - - - - - - - - <0.0019°
L] - - - - - - - - - - - <0.001 0’
A - - - - - - - - - - - -
;J‘g _ _ — - — - - - - - - _
E: - Akbh AR ERETR,
Note:— refers to not detected,* refers to the limit of quantification (for Tab.6 — 7).
F7 BRENEEERTELRNELER (pg/g)
Tab.7 Determination results of element impurities in the starting API of tibaine(pg/g)
e 201511011 201511012 201511013 201511014 201511015 201511016
Xk ICP-MS#® Ak ICP-MS#®  A#k  ICP-MS#®  A#k  ICP-MS#® Ak ICP-MS#® Ak ICP-MS#%
4% 0.12 0.11 0. 049 0.099 0.042 0.10 0. 045 0.077 0.033 0.076 0.048 0.12
:d - - - - - - - - - - - -
# - 0.0033 - 0.004 3 - 0.0030 - 0.0035 - 0.0019 - 0.0033
B - <0.029’ - <0.029' - <0.029' - - - - - -
% - - - - - - - - - - - -

A Hp A X R R R 2 A TR 2 R A R 1R
JFURESS B R ICH Q3D RILAE 1) 4 FPEE — 250 K, LR AE
AT AR T R AT T 25 G b, Hoh o %
TEPI AR, HA BUE 1 TRk T PR v % A6
S5 = TR R T R, R B AEAE el OB A
JCE R, B0 X6 4 o0 28 A T ARG A i o oK T K AR
B IS 6 JEORE RN R} 24 v A R 5 B OT R TR ek 24
HR A BRIC R A 1 HEBUR 25 G s (EE5 SR T
Hoe bR, MOCTE % 8RR A o R 24 s ARk 25
R ESEA TR ] o 53 A1 AR 0T R A TR R R
TR, B 1 EBRE 2 ok A, I AE AR A=
FEL B AT R WA o R BRiE kL 24 5 11 4 4
P, T AR IC R ARURL 24 T AR T
3.2 TEREFEREHRESIT

ICH Q3D Hxt#i e &R 24 o 4 th 1 i K H i A
1 (PDE) N 5 pg/ d, H1ICH J 100 pg / do X RN ) oT
2% BT 1 Aok B $ ICH Q3D i PDE {4 Rl v B R E B
AR T V AT AT AR 4% H R AR 10 g/ d 1Y
K E B TR A ST R R 430 R 0.5 pg / g Fil
10. 0 pg/ go
3.3 TERERESFGEEE

JRF WL AT ICP — MS 3452 H Al AR H B m 4
& 2% JOT A AR I 7 3% o A3 T R AR ST B R R 2R A T
I, B alisE SRR SRS AU A%, B g i 1 18 28 AR AR
RRAR, Bk B 5t AR AR R o 6 R R
JRH 24 v 43 g 2% BT (R 4R, ASBIF 9% b Ny T AR T A

PR TRIAEEE, 73 BIfE ] GF — AASIEFIICP - MSTE

MBS TR, AR LS R A RE /£ 202041

Cr [ 25 8 ) 9101 43 B 7 125 B Tk 45 S J ) rp g 20K

GF — AASY: 5 1CP — MS L 7RI & 850 2 i BAT [A] i 4%

A 28 P L ARG I R 45 0 GF — AAS 3260 % 48 T 1A &G

T RR 55 F 1CP — MS 7 , (EKG I 25 SR 26 4K 4l 31 B4 42 ol FIR

I LEA IR, GF — AASTE AR % FRAERIfEH |

e AR I T ICP — MS 325 o #0072 L) GF — AAS B:4E

SRy AR R 7% W [ R 24 T 2R AR T R A ik o

52 Uk
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