416 Frontiers in Pharmaceutical Sciences, Nov. 2024, Vol. 28, No.3

CIRF - KR -

ANERE KRN S EF PEF R
EMHEEEST

IRAEGGRR ()M 510663 )

[{#E] BR AT NRRATEORFAA SR ZS A o — o 2% 5 10 5k )5 5 e 1)
Titke AE TSR - TORAT# A HUEB FTE (UPLC-QE-MS) HIRZE S
Discovery Studio 4% AR AE KIS ZS FIH BT 2% B A T4 00 S ol , - [R]As >R
UPLC ¥ERNZYI BT & EIE . R NG FORMSMA S 0 h B8 A= iy BRo0t 28 — H
iz T Wl (PBT) —2R{K, Discovery Studio Z{F Tl PBT —SRIKAIGTEL T HEME, L%
AR TR E RN . ekt shrEEYE . 9 ST INRRAE FORFA A S5 PBT
TRIRR) G EIEE I 20.5~116.6 ngo ZEIE AHTSE TSI I R A T R PR A I
BEVETN ,  [R) RS E o A T A R I, AR B e R e

[CHRIR Y PRRASAANIASTZE R B = BB G — DU b S5 B B
Jiti; Discovery Studio cfF; JBizkJi; %eml; BRI S e

[FES5ZES] RI17 [ TakkRIRAD]) A

Qualitative and quantitative determination of a new impurity from
beclomethasone propionate inhalation aerasol

DAI Cong, TIAN Heng, WU Chunmin, YANG Yixue, BEI Qihua, YAN Quanhong

Guangdong Institute for Drug Control, Guangzhou 510663, China
Corresponding author: YAN Quanhong, Email: yanquanhong@gdidc.org.cn

[ Abstract] Objective To establish a method to qualitatively identify and quantitatively
determine a new impurity from beclomethasone propionate inhalation aerasol. Methods Ultra-
performance liquid chromatography-Q-exactive orbitrap-mass spectrometry (UPLC-QE-MS)
technology and Discovery Studio software were used to identify and predict the toxicity of a
new impurity in beclomethasone propionate inhalation aerasol, and the content of this new
impurity was determined by UPLC. Results The new impurity in beclomethasone propionate
inhalation aerasol was polybutylene terephthalate (PBT) cyclic dimer. Discovery Studio software
predicted that PBT dimer had potential developmental toxicity, with no mutagenicity, no ocular
and skin irritancy and no rodent carcinogenicity. The content range of PBT dimer in 9 batches
of beclomethasone propionate inhalation aerasol was 20.5-116.6 pg per bottle. Conclusion
This study can realize the rapid identification and toxicity prediction of the new impurity in
the preparation, and provide a theoretical basis for the quality control of the preparation by

determining their content.
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i 4 ) #1 Thermo Scientific UPLC vanquish X =
TUAR e SO (A (AU3E DAD K &% ) 200
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T 1.0, ARIUN IR SR ZR B F FI % 5 N
TRA X IR ) W H RN 24 i B B A B Ry s A4t H
( British Pharmacopoeia Commission Laboratory,
#5: 4010) 5 K THERT BEHE (polybutylene
terephthalate, PBT) —R{KX} & & (i K TRC
A, H5: P294550, 4l 98% ) 5 LNiE. HEE
FPU R (g, HAIRI S o at, K
BRI R A K T YR AT SR FA AR 25 57
K 1A 2 AHUAE Y O L i, BRI 1.

R RRESKRBASEFERES

Table 1. The samples information of
beclomethasone propionate inhalation aerasol

#its B g/t ) PAFIE ()
1806013 250 67
1807002 250 68
1807003 250 68
1807001 50 68
1806011 50 67
1708015 50 79
2301014 50 14
2304008 250 11
2210018 250 17
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2 HEEHR

21 oWEHE
211 HPLCE&AF

FH Agela Venuszil XBP C;4 (L) {015 4
(250 mm x 46mm, 5pm) ; JLEhAHN BERR — A4
VAW (HURER — 80 2.72 ¢, FIUK 1000 mL AR,
FHBERR VAT pH 2= 2.35) (A) - PUEW - 21 -
HEE (5:23:25) (B), BEED (0~4 min,
40% A; 4~12 min, 40%~45% A; 12~59 min,
45% A) 5 FEIER 50 °C; WEHCA 1.3 mL/ming A
WA 254 nm; PERERELA 20 p!',
2.1.2 UPLC-QE-MS&4

UPLC 2514: K H Thermo Hypersil C,q 0,354
(100 mm x 4.6 mm, 3 um) ; FishH 2N -0.1%
PR W (53 :47) 5 RN 30 C; W h
0.5 mL/min; #EFEEA 30 pl.

MS FF&F: SRADMARE B B IR, IE5 T
B HEAT & R R AR
HR 8 Limin; HHBI RN 0 L/min; B
HoM 0 L/min; HEMIZEHE N 3 kV 3 BYE R
FER 320 C; mEHIEEFFARE (S-lens)
L 8 50 Vi BEACIEIREE R 0 °C; 2t
FH L TR R EEY 50~750 m/z, 43 #E
2K 70 000, FARBEEERA] 100 ms; 205
SR bR R 30, A HRRN
17 500, e RUEAERTE]R 50 ms; Ja VI
2.1.3 A2 UPLCEH

% FH Thermo Hypersil Cjq 3% (100 mm x
4.6mm, 3um) ; FEIA AN - K (75:25) ;
T 0.5 mL/min; KR 242 nm; AEECY
30 °C, #HEEN 20 pl,
22 BRHEWITIE
221 WA F RN TR RALIE R

BT RS SERAR WU X IR 1 2 5 mg, B
5mL i, PSR- E-HEE (5:23:25)
3mLiEM, IR —SAMARMBEZE, 55,
15 PR AT SR A I TR0 %o B 5 1 Vs Tl e e
TR HIA W ON R A UK P g iR 10T BR G 1
F BRI HAS 1 mL i 1R R R IR
BT S 3, FEA, RIS RRAE SR A 4R E
(RS
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222 ZTHEAPBT RSB LIER

I PBT —RAAXT B2 1 mg, FEEMRE, &
F 100 mL =i, INAZKEGE &, @85 (U5
280 W, iiR. 40 kHz) M, B, MO
R ZIBE , ¥ R4S PBT —BRARXT IR S IE 457K
T3 G 2 B PBT AT BR AL I & T 2.5 mL &
100 mL i, HOME-K (1:1) WBEEZIE,
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223 BXmEIR

BN R ORI A SRS, B 2455
RGBS HNEY R EEE 10 mL &, H
O S mL A UE RN EE, BRSO E Bk
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2.2.4 AF M E RIS ER

TR FRE PBT AKX IR AL 9.91 mg, & T
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280 W, #1#: 40 kHz) iE, I CNGERRE
ZZ0E, RIS PBT R IS AE 7. 405
HCPBT R AT e S it & s &, H -7k
(1:1) FRRER BRI R Bl 0.10, 0.24,
0.49, 0.97, 2.43, 4.86, 7.28, 9.71 pg/mL AY &
HIXT BE R
2.3 HESHELIE
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Discoverer 3.3 B/ X I RG I | £ B s 8] X 5% 46 i#F
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KT . — TS/ GRS R R
A5 43 A A 7 B0 43 3 W G R RO R DT
Be4s; [AlmF 454 Mass Frontier 8.0 23 M4k {2 % 4745
1 2R TRl 3 T B A Ak A o 1) 24 O X, K
PP O e, P A IR EE A AT B A R i 20
TEGMT

Discovery Studio 3 {4 iF47 24 F 4 ELAA 45
EGnF: B 4EFIH Discovery Studio 3K 4 P & 1)
T AESE R R G 2 ) PBT B ARG Ak Ak 2p 4
Pt FLURGE ] TOPKAT S 4 2k £ 35 B 2 DE Ay
febR, BERIFIE RS B B AP TR bR R T 7
REFME. B MR IR R P .
W shPrEoETE . I O IR R B S K KK
S A EECEEH E (lethal concentration 50%,
LCs, ) ; HJafF Discovery Studio 421745 AR
CIERE S SRl Ea
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Figure 1. HPLC chromatogram overlay of
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Figure 2. UPLC-QE-MS chromatogram
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Figure 3. UPLC-QE-MS mass spectrum
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AT R0 5 PBT 3R AR ) Rt 5 i v ) 0 R
BRIl —3, #E— RN “2.1.27 WO SR E T
16.630 min £ B A5 IE S “2.1.17 WO 4540 T
F a3 R FR 11,472 min Ab A4 (83506 [a]— (a3 04
R RS BIAR AL A 0, S50 LA 4,

B

0.00 5.‘00 16.00 1‘5.00 26.00 2.%.00 36.00 35‘.00 4(‘).00 4:5.00 56.00 5%.0{) t/min

E4 RERESAKREHLRBR R PBT R4t
BAARHPLCEIES E
Figure 4. HPLC chromatogram overlay of test
sample solution of beclomethasone dipropionate

and reference solution of PBT dimer

E: A AR RKADBALTA R SBER; B PBT RN B &

25 REBRESARSEFNPHREROZH
il

AR SR A Discovery Studio 24X PBT —.
FARGEATAH OC B B2 MR i F i) 2% SR T
M1, PBT —SRAKHABTER B #ME . OB
TCHR RN K A . Jomb v sh otk . S0
A 11l e AR 7 A1) S 7K SF- 24 0.069 2 g/kg,
KEA LCs TIME A 1.23 ¢/ (m® - h) o HIK
W3k 2,

F2 PBT_RUSEMRTNLER

Table 2. Toxicity prediction results of PBT dimer
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BEHLE SIS
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EY G J

I B ok o3 e G

ik Vi3 3 B T p

A I RS AR Rl g K- 0.069 2 g/kg
FKEMALCs, 123¢/ (m’ - h)

2.6 AEBRESKBDBMASEFR HPBTE
TR EENE
261 FEMEIKE

BesaER [ Ok (1:1) ], FaEile
X HR vt i AR T S U (k. 1806013 )

fie “2.1.37 TN OSSR, TEIRAT,
2 EAEAITE TR, PBT BRI IS Mg K
T 5000, PBT IR {4 UG 55 HH S U 2 ] 1) 43 5
RT3, HEMEEE R . BARILE S,

E5 EREMIRE i
Figure 5. HPLC chromatogram of the
specificity test

E: AR GERN; B, RS RAKRMBEANLFT AR SRER; C. PBT
SRR BB SR R
262 KHEEEZER

DL PBT 2R R X R 3 W 4% o o ok
(X, pg/mL) AR, W (Y) AR
TSRS, EIRETRE R Y=162 579.4X-
122.2, r=1.000 0, %5 4 & W, PBT — 2 & 7¢
0.10~9.71 pg/mL W EEEERIN LA R RIT
2.6.3 ¥Ry ERE R

IBUXT Lt V5 VB R R, 43 i A R L
31 FAE MR EE 10+ 13 50K I BR Al s R,
4 B2 WK I BR K 0.001 5 pug/ml, 5E RN
0.004 9 pg/mL.
2.6.4 AFE FiXE

TR N 2.43 pe/mL 1Y PBT — SN} AR
IV SR 6 Yk, e SRR, T15AS PBT
TR TR RSD M 0.1% (n=6) , Z55FEH
A B B LA
2.65 FHMIXE

USSR 1806011 [ N FR AT KR IAM AR
6, BRIMFE, WIHNEY 20
B2 6110 mL &, MM 5 mL 73 IR B
NEE, TR A I 2 R, PR R
BAFE, #5), ASHHAMIAT, AR A
BB EKIS 1 mg/mL, % “2.1.37 TR
TSI A2, PBT SR KA1 5 1 83.4 pg/ i,
RSD 4 0.8% (n=6) , RMZEEZHERLF.
2.6.6 KR

B i s (L5 1806011) 4351 F &=
IEACE 0, 4. 8. 12, 20, 28, 36 h J5 HFFEIE
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O3 E S AR BE B TR R TR R, 45 5 PBT 3R Ak
YR B B ) AR — 3%, TR AR A RSD R 0.4%
(n=7) , RHLHLTIARAESEE T 36 h NEaE
TR AF .
2.6.7 AR EDCER K IR

HUAE5 o0 1806013 i1 1806011 FiY T4 R 5 58 K
AR ARZS 1045 6 0, BRELGTH], HERZs
WG BE N BE, KBRS 5554 2 50 mL &
R, P BILE S0 mL #HFREE A 10 mL 5T
HHRIE N 9.71 pg/mL ) PBT —BRAAXT IR 5B,
Mz s REs, 74, ERrXmER. #%
“2.1.37 TR AR SR, #ES o 180613 1Y
PBT —ARAFH IR R 101.7%, RSD 1 6.2%
(n=6) ; 5K 180611 i) PBT B AARAY 14 [n]
W2k 101.8%, RSD H 7.7% (n=6) , Z5F3EMH
I SR R AT
2.6.8 Fomb T

IR BEAS . 3 9 LT N RRAE SR IR A
KEEHNFEAT PBT ZRARM & e, o srIde i FR
ITARA R B ERE A B, S5 R IR 3,
#3 REBRESALBRANSEFHESMPBT _EHE

EE (pg, n=4)

Table 3. The content of PBT dimer per bottle in

beclomethasone propionate inhalation
aerasol (ug, n=4)

s ot
1806013 116.6
1807002 115.1
1807003 110.0
1807001 84.2
1806011 83.7
1708015 93.6
2301014 20.5
2304008 21.6
2210018 29.5
3 g

3.1 HFEREFNMEIEFRILEEG

Ji HPLC a3 45 fF v 3 iR — S 4z ik
BOMEFE K, ANIE A HAEIEAT ST, AR
JE VR B P A A M L R R e A, HLE AR
2z FETARIE Y B 1%k 55 51 8 IR A% SR
WS ERN 2B, 7652 SCk U B SR
., ¥ UPLC Wih A O -0.1% W IR I i
(53 :47) , RAGEVENL . WAHETE > HT45 R
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Jei . TAERA RS S 2 VI i VI . (R
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JE i 2% 15 G AR
3.2 Discovery Studio ZR&FMPBT — 5
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X B A IR — ) AR . SRR R
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FE, AR RUIREE R [ A3 N, PBT Rk
(o A . (E 4 SCERIRAE, PBT KRR Wi
KA %47 R 29.4 pg/ (kg - d) ™, F2HR 1
AR &y 50 ke 15, 4 H R R KRR
FEE N 1470 ug, W UL PBT R RYA 451,
AR 4 PBT B IAkN 4 H i k2%
N 367.5 g SRJILBREE XAl 1) TN R A
KRN AR ZE 7 i PBT — B4R 1790 25 14 B
BEYTHE, HAR R 50 pg/ K. 200 Y H K AS
FHFR R 16 48, BUAS R 250 pe/ #K. 200 #KY 4
H fe KA IR 8 485k, AR A AR BE 43531
4.59 mg F19.19 mg., MGV A, AR+ PBT —
RRNERS R TR, 8l A RS
(P RS KA AR ZE 7 PBT SRR
TR AIEEN, {HIH PBT “RIKA KPR
2%, JREN 2 PR ILAE I Y B LS AR
B, BERIZZE 25 390 0 2 4 IR o
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