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Rapid screening of illegally added glucocorticoid drugs in medical

devices for application by liquid chromatography

HUANG Zhongliang, LI Shukang, LU Shanshan, FANG Zhenwen
(Guangxi Testing Center for Medical Devices, Nanning 530031, Guangxi, China)

Abstract: Objective To observe the effectiveness of liquid chromatography in screening for illegally add-
ed glucocorticoid drugs in medical devices for application. Methods Liquid chromatography was used to rap-
idly determine the presence of five illegally added glucocorticoid chemicals in medical devices for application:

hydrocortisone, dexamethasone, prednisone acetate, cortisone acetate, and dexamethasone acetate. Results

The concentrations of the five chemicals ranged from 1 to 20 mg/L, with good linearity in the standard curves
(r>>0.999). The minimum detection limits for the five substances ranged from 0. 008 to 0. 042 mg/kg, with
recovery rates between 89.28% and 107. 50% , and RSDs from 0. 02% to 0.29%. The precision and stability
test results were satisfactory. Conclusion The established method has the advantages of short pretreatment
time, good precision and stability, and can be used for rapid screening of five illegal chemicals added in the
medical devices for application.

Key words: application medical devices products; glucocorticoids; liquid chromatography

ESTH W% A6 X255 MBS 15 2023 48 B R B0 25 5 2 A RHE I B OB 25 MR TR (20237003 %)
E— e FE . MR LRI, WSy W« BT R B 24 B Aol A 0 A I R AR 5 O e M SR A L E-
mail:632617448@qq. com
BIAEE T3 WL, B AR 2500, B 58 77 ) - B2 7 4% AR 30 R 5 36 % 4 B T4, E-mail :570112285@qq. com
— 601 —



2024 4F

EERANEY PRV SR

5 4 3]

Ut S 24 T e ™ ot 36 3 ) B A A R AT
A7 7 0B B8 G 5 4 S A5 AR A S 100 A6 B L S D
TR LAIK F I b 1k AR R 0 T R, IR T
B RITROR AT A E N Z I 2. 15 as T O 2
v I I B A 7 A 7 A I R R L
SRR TR E RO e 4 ) A T
A7 AR P U AR B 2 W R R B B R (glu-
cocorticoids, GCs) KA 2= 2454 , W & Ak 7T B 424 | b 96 K
Fi S PR U JE A (TR R AT (AL | TS TR b ZE KA 55, T S8
1] GCs 23155 R MMM K2 48 e ML FE L van 10K L & 7 ey
SRR . B R R R kAT 2 AR
T3 55 W AR 5 58 5 LA SR Ak X s 80 2 IR T 4 A
AR I 2 R MRS . TR AR SC SO aE e T
21 R AP 2R R B SR GCs K2y
/R | SNy 1 K7/ I = B A IR [ D 7 SRR g1
224 W 0 RS I R A A T A B L ARG T O R R
BEIN GCs 2590 7 ik EZA 0 06 B UM 3%
e VAOR B 1k R A AR B BT Ik
U H A S R (LO) B 2 0 AR T o
T AT PR B R Tz, T B R
MR R WA B A EERK,
AR R 5% 000 35 S0 BR SR | o it R A 00 b G v Y R 3R
RIS I W ATy — AR . A B S AT ek AR

st il £ 5 vk R A I A S0 T IE R T SR
R BT Ao S GCs 2L A PR U 1 (i 3, o
P T A U IS B T A B R GCs B 2 W
P (IR FR 10 2 2% RN R SRR, I O T 3 W A8 4 AR R S
P

1 XFE5RH

L1 AU#F  LC-16 B AH 6 3% A, Bl A 5840k T 2%
[ 5 HEA A (3 D A7 FR 2> | ] XSE205DU ML+ K P
(Bt + M ¥ ¥ 4L F) £ METTLER TOLEDO); VM-
600Max Jig iR iz 3% # CHf VL HE 2 B 2= AU A R A FD
KQ-300GVDV j#7 i Pk AL CE 1l &F 26 88 75 4088 A R
2y FD s ST8 BOHL(FEER R R B A |D

L2 A2y WEE. O b6l g (R E R e A FD  #
1% o 35 9 (BT R T AR AR I 4 A7 BR 28 W) 5 Al Ak K
H Milli-Q glifk ZGe il 5 e E % B AR . Al
B FA X FR i (HE 5 22100664, 7 7 ==98. 8 %) , Hb ZE K
FAST B & (JIE 5. 23030973, F #2=>99. 5%0) . BE BRIk JE
FAXT B S (315 . 23090482, & 5 =>98. 8 %) , ik iR ] 11y
FAXTBE & (HIE 5 G22030035, & =98, 6 %) , it iR 4
FEK AR IR, (LS A909C021, FH=98%) .,

1.3 MEMCRAES  goit T W Mk T B R 4 S T
Y 24 OGBS BRI A A L 4% BRI YT AR A AN ]
WSET 24 #7575 R4 S B LR 1,

Rl UHABHEREFEH " RER

P> E A= W 4 S
S1 SIEAw) Sz b 230406 S13 A4/ N | 1 20220701 10
S2 T 2T 71 BT s 23071107A S14 [ F AR PR 20230327
S3 I L1 AN T I 23072018 S15 i LA/ L Ak R 20230107
S4 St AR AN g 23050801 S16 T LA/ L 1k R 20230101
S5 EVALLE 20220702 S17 I8 41 A0 /N L 1k % 230215
S6 AR S b 20230425 S18 I8 4141 /N JLE 9 il 20230306 011
S7 UV 1O R 9 R T I 20230503 S19 S W IR 9T W 22122401
S8 I LT A1 R 1k R 2023050302R S20 AN HE 7 300 20230411
S9 I 4T A1 5 978 2023060953 S21 8 21 AN L1k 1 20221227 016
S10 50 WL JH 9 1 7 O 20230701 S22 I8 21 A1 FL MR T R 20230426R4
S11 T 2T 13 I 1k 9 20220601 S23 /N Lk R 20230501
S12 I8 21 41 % Bif Ak 8 W 20230606K2 S24 1% 21 A /N LIS 9 s 221215
2 HiESHER mg.10.00 mg, M E T 10 mL AWM. FEHEERE

2.1 @EiEEAM @i Shim-pack GIS C18 i+
(4.6 mm X250 mm,5 pm) ; MENTH : 20 — K R 1L
40% = 60%0) s S BEVRME TR - 1 mL/min; Y& BEAT A] - 30
min, KK K 240 nm, FEEE R A 10 pL, 03 H R
R 33 C,

2.2 NPT A VR SOPR MV O ORS PR IRUA
A AR | b S OR A | R TR JE P T TR RT I) s  T TR b, 2
KRS XEBE 5L 10, 08 mg. 10. 09 mg.10. 11 mg. 10. 19

— 602 —

ZIPE BRSNS Sk T I AL | b ZEOK A | I R TR JE A
TR TR P I P L TS TR b, 3 DK A8 X HEE O i 25 U, O O
AT AR M ZE KA (IR TR JE A (TR TRR ) A AL | T TR
by FE KA X BR A 25 WS B 2 10 mL 2550, TP E
BRZIE ), A5k BE 08 20 mg/L 4 5 B4 5t
TRAPRER W, WS Fh ¥y BT IR & A E 1 TR 2 2070 e
Fic i Bl e BE 2928 20 mg/L, 10 mg/L.5 mg/L.2. 5
mg/L.1 mg/L 1 5 R R IR bR HER K .



2024 4F

EERANEY PRV SR

5 4 3]

2.3 FEMOEW A H A ST AR SR 4 WL 23 5 R
T4 FRE AL UL BT R B IEAG . Tk 1 2% T (I
FEESTARBR 17 Blfl 2 25 U0 B R I E A TG
B 05 ) B0 gE B ARG R L B ST RE A 1 I 4 T S RS
J2 05800 IR W AE E g AR b T BT T 2 R
AR IR RE SR BT A 0.5 em X 0.5 em R/NIFE T
150 mL BEf . FE A B3 008 A i o8 42 R BEL AR
R AR E RN E P, T 70 CT R M
UGB BN D 2 h, 425 R IR B 2 100
mD R [ A A B B B R R A 3 TR O
Bl & IF 2R M H B E A 2 100 mL
IR B AR R RS 0. 2 pm RFLIE
% JBC 8 BB S U

Ti i 2~J5 1% 4 B TIAL RO AR L B ST OREAL A 10l
I AR R I 780 R IT W 7E 8 g 48 1, 99 TRk

ZARUEAR ARG I AE AR BT L 0.5 em X 0.5 em K/,
530 T 50 mL BLLAE L 5MA 40 mL HEE, Z
J& 3 IR ik 2 #E 40 °C RS 10 min )5,
BT 3 000 r/min MY 451 T UER IR % 20 min, IF7E
8 000 r/min B.{» 5 min, H¥% 3 &7 3 000 r/min i
WIEYE 20 min, 25 1M 7€ 8 000 r/min &> 5 min, FiE
4 JETE 3 000 r/min TR IR %% 30 min, 4 8 000
r/min 5 T B0 5 min, feJE 3 MO B E LY
I 0. 22 po AL 8 B SE A7 ask 08, BV AR Oy e it i
.

BB 4 by 904k 2 I Y Bt i R 3 o
TR dR 2. 1 Bk AT . B3R 2 WoR g5 AT
A7 3 BHA 3 B Uy R AR [l iR v KR b i Ab
FHLEN ] f o PRI UG S AR SCHE T O i 3 A A i Ak B
%,

&2 BB AR &S maR E g X

k1 Hik 2 k3 Jrid 4
259 % P
RS ¥iE [l i ¥IE [ s % ¥iE [l i ¥iE
RN 108.12 108. 26 106. 35 106. 61 100. 63 100. 70 106. 39 106. 03
108. 21 106. 66 100. 70 105. 21
108. 44 106. 83 100. 78 106. 48
Hh FEOK AR 107. 64 107. 70 107. 62 107.78 99.01 99. 06 107. 54 107. 56
107. 64 107.78 99.18 107. 59
107. 81 107. 93 99. 00 107. 54
ifs R UK Je s 103. 41 103. 49 102. 90 103. 05 97. 59 97. 60 102. 16 102.18
103.51 103. 10 97. 66 102. 23
103. 56 103. 14 97.55 102. 16
[RCEINERE N 107. 62 107. 60 106. 00 106. 12 101. 63 101. 64 106. 80 106. 81
107. 54 106. 11 101. 80 106. 87
107. 64 106. 25 101. 50 106. 77
5 TR i 2 K 5 102. 26 102. 30 102.53 102. 79 95.51 95. 88 103. 20 103. 28
102. 30 102. 90 96. 58 103. 28
102. 35 102. 93 95.55 103. 35
2.4 KPR REPECRM B KHERIC2. 2 3 YRtk AT R A OC R - (MR F RIS PR v

TRV G N W &2, 170 kAT b, LA
273 00 JBER e BE (o DA A A W T AR Cy) S SN AR s, 22
AR HE A . ALY, DL 3 A% S 24 W P iy b o7y ik i
JEEAE R 7 3 K B (SLOD) MR BE . 5 Pk g 24

JEL R 3, FE 1~20 mg/L N, &MERR R4
PRI R B » $5>0. 999, J7 A H BR 0. 008 ~
0.042 mg/kg, WA J7 ik R AT A 00 5 .

R3 SHMUZHYHNREMZ TR LZMEXRZMKEHIR
=25 T o 1T £ £ 7 R NP i LPEHE/ (mg - LD G BRI/ (mg » kg D)
R AL/ y=24970x+6782. 8 0.9994 1~20 0. 008
i ZE KA y=22184x+7152.6 0.9995 1~20 0.011
Jit 2 1 Je S y=21941x+6362. 5 0.9995 1~20 0. 020
it B2 7T B A y=21950x+6580. 8 0.9995 1~20 0.022
Tl T2, K A y=19546x+5506. 0 0.9994 1~20 0.042

— 603 —



2024 4F

A T R I 27 g 2 4l

5 4 3]

2.5 RGUENPEVESIE: B ST AEA 1, A2, 2
TUR”5 mg/L IR-A AR UER R IE &, %72, 3 WUR 7 ik
HEAT TIUAL B, 75 BH P A s s IR L5 mg/L IR A
PR L BAPE BRI e < 2. 1 TR 77 sk R RE BT L 1

T L 1, PHAE R T S X B S T TR A A (0 i 1
By 1 B3 B ) e AR — B0, oA B R > 1. 5, B 1 KL
¥)>4 000, TP, BAF RiF LRk,

mv 207 mv 20 mv207

18 18 18

16 16 1 16

14 14 14 !

124 124 12

10 10 2 10 2

8- 8- 81

6 6 34 6 3 4

44 4+ 5 47 5

z- ] | Ui

0 o_ﬁ)\l_l 0

0 5 10 15 20 25 30 0 5 10 5 20 25 30 0 5 10 s 20 25 30

t/min t/min t/min

EAEAERGB A G ERGC K BE R AR 1 A T B AL
2. R 3 BB T By AR 4. BB K R AR5 BRI E KA
1 AR R A A

2.6 FEHEELE HEEI2.2HT"5 mg/LIRSA
B UES W, HERE A3 ATT 6 UK, THE A AL AT A | Hi ZEOR A2
Tl 12 T 04 A L T TR U 2 A LT TR b S OK b e TR 1Y
RSD 4334 0. 27% .0. 24 % ,0. 43% .0. 44 % .0. 77%,
PRER I [E] ) RSD 43 %14 0. 06%,0. 05% 0. 04% .
0.04%.0.05% , K% B R 4F .

2.7 FROEVEELE MEREEC2.2WF”5 mg/LIRG
FRUEE WL TE 0 hod h.8 h,12 h.24 h 23 B BERE 3 HT . |
FRTT Y H | M ZEOR B (T TR 1T (A | TR TR UK 2 A | TS T b
FEK A 1 0 T ALY RSD 4y B A 0. 64% ., 0. 98% .
0.19%.0. 17%.,0. 20% ; £& B4 & [6] /) RSD 43 51 4
0.17%.0.20%.0. 25%.0. 26 % ,0. 28 % . KEfH 7E 24 h
AR E M R AT,

2.8 [BICRSZE B ST BESL 9 W4 A2, 2 T
X B A O R AR 2. 3 TR T k. o
Hic 1 755 (120 %) . H (100 %60) (AR (80 %6) 3 4™ ¥ JiE 1y A5 4B
FHPEV I (n = 3) 3“2, 1 T R 7 05 s ph ke R A
IR SR 25 H ARG P 00 35 BLCRAE 95, 56 %
~104.63% , V-4 RSD 7£ 0. 02% ~0.29% , W3 4,

45 MY MERE K E
i ol i

-
b2z 2i ) - K RSD
EXIATINOR /N 95. 56 90.75~98. 26 0.02
Hiy ZE KA 102.12  96.73~105. 46 0.29
iy 2 1 e A 101.72  93.83~106. 00 0.12
it 2 W A A% 104.63  101.18~107.50 0.18
it T2l 2 K 95. 96 89.28~99. 64 0.06

— 604 —

2.9 KM HT 24 HERE SR 2. 3 IUR 707 ik A
BOAW 2 1 TRV R I R S R SRR
ARG 1 AR ARt EOR A L T R Al AGE I S I TR
AR S 1 IR ARG I PR U JE A L 2 SRR ARG T
il T M SO A L3t 5 AR il ARG I HE AR 2k TS OB Bz i
WMERAGY AR E S,

®5 BHRHERPOMBERHEINELSR

HA7 . mg/kg

oy Atk BiLE S il 2 Mk AR i 2 4

B MER kB TR WER SRR
S1~$5 A REH O RRE REH kR
S6 AR KK REH KA 157,988
7 ST S 41 N 081 R 3 A 0. 640
$8.99 R REH RRH REH KK
S10 T N N o4 B N 83 R N g 4,102
Si1 EN otk 0.307 1.056 A 3,924
S12~S18 AR REE AR KRR R
S19 AR RkRE KRR 1210132 Kb
$20~S24 NS S odi R N 41 R 3 o4 B N (o411

3 Wit

AR SCHEIC 24 b b B 00 0 2 B T A A
it R RIESERE L 38 S B 58T AN IR U 2l A L ) R AS [ R
st A B 3 o 2 DG A YA 2 3 vk 0 A R B T R
YR T L A I R 458 . O W sh A Ll ok 2
f — 7K (40 60) AT FE 25min 1P H 52 5 A o G (6 i
W s O FE S BT K 0.5 em X 0.5 em B/ A I B 50
mL B 40 mL I EE[F B 7E 3 000 r/min A9 &
T iR E % 30 min, JF7E 8 000 r/min 5544 N B0 5
min $BORE 5 R AE 95. 88 % ~101. 64 % T BN . 3%



2024 4F

A T R I 27 g 2 4l

5 4 3]

W75 ik 3 TUAL BRAE b 114 [0 e R 0 B MR I R J . A
R R A0 i 5 /N BEAT R R il 5 9 R 4 ik T
B IBRAE by P AL S BRI O BF XS 24 FiRE il 1)
Jiik 3 WAL RS A SCEE AR A B A 4 R
i 75 A T TR Ml ZEOR A AR S6RE Al 1R o L O HLAE
ST A i Ho [a] B AGE 0 HE T 2 DK A | R T A4 A D TS
W i ZE R A TE N 19 3 ROl B2 B R 259 AR Iy
MRdZ . m TR AR SO Ty IR 5 RO B2
RELYW b A7 8 A o A i 1), Hoax s ik R
R AP A R v o RO B SO 2 T i oW B T
R AL A 25 W 1) PR G A I O 1T 3 M A 4R It 1 s
PR

CESd &
(1] BN LIBR V5T 45, b s 20 AR fd & 5 P AR s 3
38 PR M P i A [ ). Ak 2h,2020,42(4) 1 949-954.

(2] JRAEMk, RS , RS 55, IR AT 5 16 48 W 0 B2 7 48
AR S Ak = 25 Y pAE B LT, B T R AE
2023,29(15):14-16,26.

(3] =, A B, PRk . o 50 AR i e JH o I o 3 1 R
TE T AR Y 5 43 B v v LT . T AR A L, 2024, 51
(4):111-112,54.

(4] ZELrsh, Wf, 250 i, 45, 0 000 (0 3% ok I 5 54 &k
B FRELT ], £ &8 4 0T HE A I 2% 4, 2019, 10 (4) £ 1071-
1075.

(5] B SC.Z5% O 4, 55, T8 A0 AH (i ok I 5 A Rk B 1)
BRI T e R B BT IR AT AR LT . R Tl . 2019,
40(12) :27-30.

(6] PN HIST, B VS, & HPLC ¥ & 4 K fh 348 A 5
Y B T s W WE S LT . I 20, 2023, 26 (12) : 519-
526.

W #s B #:2024-04-17; f& B H #8:2024-05-24

(EHER 567 TD)

[5] PEGORARO S.ROS G,CIANI Y,.et al. A novel HM-
GA1-CCNE2-YAP axis reg ulates breast cancer aggres-
siveness[ J]. Oncotarget,2015,6(22) :19087-19101.

[6] CHIEFARI E,FOTI D P,SGARRA R, et al. Transcrip-
tional regulation of glucose metabolism:the emerging role
of the HMGA1 chromatin factor[ ] ]. Front Endocrinol
(Lausanne) ,2018,9:357.

[7] L1ZP,ZHOU H X.XIA Z J,et al. HMGA1 augments
palbociclib efficacy via PI3K/mTOR signaling in intrahe-
patic cholangiocarcinomal J]. Biomark Res,2023,11(1).

[8] FUF F,WANG T,WU Z Y.,et al. HMGAI1 exacerbates
tumor growth through regulating the cell cycle and accel-
erates migration/invasion via targeting miR-221/222 in
cervical cancer[ ] ]. Cell Death Dis,2018,9(6) :594.

[9] SHIM Y,LV X Y,ZHU M Q,et al. HMGA1 promotes
hepatocellular carcinoma proliferation, migration,and reg-
ulates cell cycle via miR-195-5p[J]. Anticancer Drugs,
2022,33(1) :e273-¢285.

[10] BB ER M2 h AR R ek, PR pE 2
SEE IR 15 8 (2021 O [J]. e E A2k,
2022,102(16) :1169-1189.

[11] PADUA D,PINTO DF,FIGUEIRA P, et al. HMGA1
has predictive value in response to chemotherapy in gas-
tric cancer J]. Curr Oncol,2021,29(1) :56-67.

[12] PALUMBO A J,DA COSTA N M,ESPOSITO F,et al.
HMGAZ2 overexpression plays a critical role in the pro-
gression of esophageal squamous carcinomal J]. Onco-

target,2016,7(18) :25872-25884.

[13] BENITO-MARTIN A,NOGUES L, HERGUETA-RE-
DONDO M, et al. Mast cells impair melanoma cell hom-
ing and metastasis by inhibiting HMGA1 secretion[ ] ].
Immunology,2023,168(2) :362-373.

[14] PUJALS M, RESAR L, VILLANUEVA ], et al. HM-
GA1,moonlighting protein function,and cellular real es-
tate: location, location, location[ ] ]. Biomolec ules, 2021,
11(9) :1334.

(151 JAF L ERATH L RRIR 4G, 1 B MR 00 8148 CA125
AR B R AWML BRI R
2020,29(4) :250-255.

[16] ZHANG Z,WANG Q,CHEN F.et al. Elevated expres-
sion of HMGALI correlates with the malignant status and
prognosis of non-small cell lung cancer[]J]. Tumour Bi-
0l,2015,36(2) :1213-1219.

[17] QIAO G B,WANG R T,WANG S N,et al. GRP75-me-
diated upreg plation of HMGAI1 stimulates stage [
lung adenocarcinoma progression by activating JNK/c-
JUN signaling[]]. Thorac Cancer, 2021, 12(10); 1558-
1569.

[18] ALESSANDRO C,ROMINA S.GIANLUCA P.,et al.
Setting up and exploitation of a nano/technological plat-
form for the evaluation of HMGAI1b protein in periph-
eral blood of cancer patients[]]. Nanomedicine,2018,15
(1) :231-242.

[19] MA W G,GAO Y,YAO X B,et al. Circ. UBAP2 exacer-
bates proliferation and metastasis of OS via targeting
miR-665/miR-370-3p/ HMGA1 axis[ J]. Environ Toxi-
col,2024,39(1):212-227.

Wi B :2023-12-12; /& @ B #§:2024-01-08
— 605 —



