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Determination of the content of Gd’" in gadoteric acid meglumine salt injection
by ICP-MS method
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Naval Medical University, Shanghai 200433, China)

[Abstract] Objective To establish a method for determining the content of Gd** in gadoteric acid meglumine salt
injection. Methods ICP-MS was used. The separation column was a metal chelate column (1-ml Chelating Sepharose column),
column temperature was normal temperature. Flow rate was 1 ml/min. Injection volume was 500 pl. Atoms were measured by ICP-
MS with a molecular weight of 157 (The molecular weight of Gd was 157). The carrier gas was argon. Results The linear range of
Gd** mass concentration was 0-500 ng/ml (=1.000); The precision, stability and repeatability of the sample recovery test were all in
accordance with the requirements. Conclusion The method was simple in operation, accurate in results and good in repeatability,
which could be used to determine the content of Gd** in gadoteric acid meglumine salt injection.

[Key words] ICP-MS; gadoteric acid meglumine salt injection; Gd**; content determination

LA T I T SRR — o i PR G 5 L
SRR ALIRIT LT o LY HOR 4 IR L B 745 5 I
PREVES AN, nlps Lo A R E SRR IR IR,
LA T A g S L T R 2R AL L. 4L
Xt R AT AR 58 B0 2R K, B BN REREA R
N, BLICHPIRRLAR o e i P 1] P 23 5]
GBI ARG, AR PR B0, AT 1 d L
JER A AR R AR AN, B b A AR N o sk
B AR IR, SR A I EL R EE SR A R
U 2> AN TR R BE B LR HERICRR B SR, I B
LI TR B A% A B89 MRI 4615 5t 2 Bl 2 ke Rk

[BEMB] %% B R A AR 5 B QK e 1 0 62 3 0t
(FH2018078)

[EEmA] T3 #, 4 A 5% 2, Tel: 18616274302, Email:

356918956(@qq.com
EREE]T # 0 T4, 202, UrotJrinl: #2 R K0 1) 254 il
FIFY, Email: yangfeng1008@126.com

AR R, (5 R AN [ 2R A A AL LA BT 18 A L
XF HGR A TR A R B A TR R, o 28l B
FHIESRELXT FE IR 3, AT S MR 43948
WELZEE B i A5 5 228 o TG 28 22 A FH 3 R FR
PRAELXT LU Y £, il rh 20RO % S BA 5 () L%
FEARIGTAR B, e e eml b, 55 B & L 25 5
PR KA A, TR BRSO EATPEAL ALY
LB AT [RIRSE, BRI 24 A B Rt s 1k 1 X6
JURRZRMEELXT LA T S84, 2017 4, REE
vin 245 it AV A L Al AT 3 A B R DG T B ELRT B
) 2 2 A FH 5 R R SR AL DT AR AY XU 1, BF 5T
B, LT ) PR RS Gd Y& B S AL HER A R DL
TR G B YA ) (B H T TG e R N B RS A
Ba b il s LR LG R B G i Y i
AR R, 28 8 e S A2 e I A e A O %
b, HESL T —FOHT 8 R SR FRBE I L X H A IR
B Gd S RNITE,


https://doi.org/10.3969/j.issn.1006-0111.201908132
https://doi.org/10.3969/j.issn.1006-0111.201908132
mailto:356918956@qq.com
mailto:yangfeng1008@126.com

Al 2020 4F 3 H 25 HES 38 B4 2 W)
Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020 125

1 MR
1.1 g

AKTA FH A4k, Ashitreds (36 GE A
) ) ; ICP-MS 8800( Agilent technologies) ; 73 &5+
(1-ml Chelating Sepharose column GE) .
1.2 b

LA R A I TR SR 0.5 mol/L, 25 AL4 R 7 i
377 g/L. (#it5: 170923BC. 170924BC. 170925BC,
VL E B 5 24 B A BR A 7] ) 5 Gd FR xS B i i
(bRUfEME 1 000 mg/L, HIt*5: GSB 04-1780-2004, &
FA OB S TR G ) s 7S K G
PREL (MR 99.99%); LB F7K (182 MQ, A )5 N
PRI W: 20 mg/L f°Li, “Sc. ¥Y. "°In, *Bi R &
IR (2% fHFR A5, Accu Standard, USA) . HiAthis
bl BB TE

2 FESER

2.1 M5 F%REpH
211 A&

B R 4 )R #S A4 (1-ml Chelating Sepharose
column), HiH T, A~ 10 mmol/L f X (2-2 2,
H) Z (=W 5L U BE (BIS-TRIS) ¥, B A
50 mmol/L (] EDTA ¥ . i A 1 ml/min, £
R4G5)5, #ERE 500 ul, SEH 100% #9 A & HE 10 min
(105 AR TR, 57 100% B9 B W& #h % 20 min
(20 FEHEARRL), 3350 B 5 RE i
2.1.2 ICP-MS %14

AR, SR 1350 W, R EHI S i
13 L/min; 5l B < i 2 : 0.80 L/min; 2k &% <
i: 0.88 L/min. SR MNFRIZEME 700, ¥ 42.1.17
TRy B A5 B AORE AR B 10 £5% )5, a0 5h 28 R AL,
BESEETHEUE A 0.2 t/min, BFA] 45 s, A S ik i
0.1 r/min, I5ff] 35 s, ICP-MS AUAEX> Tl 157
22 ERWEE
221 FRUEELXTRE S A R

R 2 e BUOPR AL BE S 1 ml, B 50 ml il
o N 0.5% BIFRHIRH B 2 20, FEAIRITS 20 mg/L
BRTREXT B i 2 R
222 AR

K 25 e CEL R R A B FE S 1 ml, BT 50 ml
I, A B PR ZEZIE, #2451, RIYS 10 mmol/L
FEAAR A
223  pH HHXT IR SR

BUS/KERR%EL(99.99%)0.45 g, WG H R, &
T 1000 ml ¥, A B FKEREEZIE, 77

S1A5 3 1 mmol/L YR X) BE S A 88
224 RGN

K2 W HC“2.2.37 T0 X BB AR A4S TR 1.0 ml, B
T 10 ml S, FRAF MO 2.2.27 I A A TR
1 ml, HEEF /KRR ZIE, #25). 155 1 mmol/L
HiR 5 (Gd A ) +0.1 mmol/L Hh ik BE IR A
W (Gd™) .
23 FikEFBEEE

R 2 W 2.2.3” P X BE A A 25 1.0 ml,
F 10 ml I, HEE FRMRBEEZE, #8215
£ 0.1 mmol/L Y+ PEXT HR S (Gd™) o K%
BT ml bR B o A o R T R S A B A B R AR
1o FERWRC2.2. 2" a4 1.0 ml, T 10 ml
s, HEB FRmBERZIE, 75, 155
1 mmol/L AR S A (Gd BE &) o A 2% T L
1 ml bR F5 B B A T A M AS SRR 2.0 B
“2247TNEEW 1 ml, MEMEEA 3. BEEEA 1, 2,
33 IR 10 f5 )5, BE 2.1 17 30 F 43 85 4 10 s
Ak A, I RIRR 2 min BOH 145 2 3 A5 A
23] 34k, 4 45 E B RN EE . B EER
B FEIR “2.1.27 T F ICP-MS 4524 Hoyfe Jig
Ak, G5 L 1, IR AN IR ST R, A AR
B s [) 1 JoE T 06, e S31) %e 7 Ko B o S
JOT T AR, P A RO, T A B 0 2 1) I
T,
24 KMERER

2 W B 2.2.17 TR A o) B A AR 0.5
1.25, 2.5 ml, iAZ] 100 ml T, F 0.5% 1Y
MM B EZEL, 25, BB IS WE N
100, 250, 500 pg/L FARIEXT B G . P-4 301 B
WA 500 F1 250 pg/L BIEE S ml B F 50 ml ¥
s, FH 0.5% B RSERRG B 220 LR, #2250 15
FHE A N 25, 50, 100, 250, 500 pg/L A AR i
X PR SRR, 4% R ICP-MS &% #ERE 2 , AN
T e i SR A A (X, /L), o B i s T L Ry Al
Fr(Y), bR 4 . 818 77 #2: ¥=0.001 635X+
0.000 000E+000( £ 3 J5i 55 ), =1.000, 4% 2R & 1
Gd JTCRHRJELE 0 ~ 500 pg/L 1 )& 70 Bl N £R 1 o6 &
R4r.
25 AEERE

REEIEERL 221710 FRRAEXT R S A% 457 0.2 ml,
1 0.5% TEIR A B2 40 ml, #64) . 2 ik ICP-MS
S HEREI A, FELEARAE S UK, AR AL . S5
FH, MELWE TR RSD <10%(n=5), 22 B 2445
W R, S5RIE 1,



2SN 2020 4F 3 H 25 HES 38 B4 2

126 Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020
A 250 - o RN, a LAY RSD i 1.826%(n=5), RSD<
~ 00 2% F B JE BAELEC AW 12 h WERREE R 4T
= T P N
2 L b IR RSD K 1.911%(n=5), % 143 815 (9 4L 5
g 150 1 EDTA Z5 W7 12 h WEEMER I (% 2),
¥ 100 4 NP .
'R F2 LSRRERGESRREERINER (1=5)
(‘A
07 | WG (ng/L)
SN FEIR T HCE R E] (¢/h)
0 ] T T T T T T a?@i b‘z{&_
0 5 10 15 20 25 30 o . 208
A ] (#/min) 5 %314 a7
B 250 4 81.05 4.11
~ 200 6 80.41 3.97
s o1 12 79.05 4.02
= 1501
® PO
ﬂhé 100 4 2.7 FE MR
| N W e = N
2 50 A ] —HE kR (315 170923BC), H % B BUE
o = i, FE R 4 2.2.47T0F Jr iR EE TR AV RO LR R
0 5 10 15 20 25 30 10 %505, ¥ “2.1.17 01 R 2 0F - 743 5, 49 ) B 5
A (#/min) JE BT 10 min )5 20 min BIE W, 9% 5 N a M
250 bGP 1127 UF AR E . R
_ AW G PR & . FEEBRIEER 5K,
inzoo' 1 gE R, IR AW G S & & RSD Ry
§ 150 1.998%(n=5), RSD<2%(n=5) XMW A T E L LR
% 10 i, BRI 3.
R
50+ 5 #3 LESFRERISHREEMIRIESER (1=5, mmol/L)
o ),\A/Y,_ FERHRE  GIMEEA G 3 o it
0 5 10 15 20 25 30 1 0.1 0.104
HT“EJ (t/min) 2 0.1 0.106
1 FiEEREMEEhE 3 0.1 0.105
AXTER i B XTI B AU TR A LA Y% 2.8 T 4 0.1 0.101
U5 L.10 min B shPEd A WEEN B W s ol 0.102

F 1 LSMERESREEE ISR

ST MAFGAH S (ng/L) I FLRSD (%)
1 94.92 2.69
2 98.24 1.69
3 95.43 2.46
4 104.91 4.08
5 90.56 3.13

2.6 AE X

B 2.2.47 350 F [A] — {2 4 3 W A0 i 0 R
10 15)5, 3% “2. 117 WU 5 b4 74588, 43 U 2
J& BT 10 min F1J5 20 min B, 5 0 a WA
bl /EE B a W b WA 5, TR T
B0, 2.4, 6, 12 h, #%“2.1.27 30 F () 54 HERE

2.8 A R

A X BRI (LB KD, #2127 10K
ICP-MS MR IN A2 , iS4 8 IR, 43 I ASEL
WeRE . THEHOT- 343 B2, AGr il BR =145 23 o R i
SR B <3, MAFE5 3R 0.223 pg/L.
29 EErRaE

a5 X BRI (0.5% RURSTER ), ¥4 “2.1.27 1
T ICP-MS Z5FEFEI 2, 3% SR 454 8 Wk, 43 51
PRELWREE o TR TR B, s 1 PR=D075 25 (0
RERF-EHR BE < 10, MFSE5 R R 0.7443 pg/L.
2,10  AeAfEpk FaX

%% 2 MU 0 2 A ZEL e TR e 3 S VAR (i
5 170923BC)4 o7, #2218 “2.2.27 1 HicfS 10 mmol/L



Al 2020 4F 3 H 25 HES 38 B4 2 W)
Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020 127

FRVRE Sl VAT, A 5B 1 ml AR A TRE 10 ml 25
i, FH 0.5% BYRSER E 2E, #827, 458 1 mmol/L 1Y
RES VW . KRB ml B B BORE AL,
0.5% HYAH IR R B3 30 ml, 153 5.23 mg/L BYFE
VAR, FRIL MW o RS %5 B H 1 ml % IS T
(1 g/L)# 50 ml Z5 &), FH 0.5% IMAHIRE 2, 47
5] [AVRERS S BB S ml FRRR S AY 0 HESh
0.5% Bl R BE 2 20 ml, 155 5 mg/L A X I8

W, PR . A% 2 mIDIE 50 ml 455
T, H 0.5% RIS R 2 25, 250, 19 BRI A
3B % I 1 mIDBE A 1 mIQWE 50 ml 2 &
T, 0.5% BN IR E 45, 259, 15 B A SR B,
FRF R A VAT A3 S < 2.1.27 TR 4508, SRR E
FERINEE DR, [ 4 R B TR kel
B =R 3 RE T (R - A 0 B ) R i x
100%. THEFMAE RIS, 258 W3 4.

R4 MEERERREER (=)

e EL & & Frife B EL & = FemEL o= RAERELE = JNEERICR SEEINEERICE RSD
(m/mg) (m/mg) (m/mg) (m/ng) (%) (%) (%)

104.7 100 209.23 197.74 93.13

104.7 100 215.99 199.24 91.24
93.19 1.9

104.7 100 206.47 196.02 92.78

104.7 100 220.80 206.01 95.61

211 A= Jiike
U 3 oS 2 B 00 o 1 L AR I e e S ,
o [ 5% 30k

W, 522,27 IR 7 6 B A, 152,17
PR, S FR TR ST, 2RI % 5.

x5 SLHRBERISR GORENEER =3)

Eiin=2 P (mg/L) RSD(%)
20160901 2.63 1.53
20160902 2.60 1.15
20160903 2.64 136

3 it

SCik [11] 438, % A HPLC-ICP-MS Bt H, LU
Tl A Ay 08 8 Y P 7 3 00 i ZEL e e e e o S
GA" W&, SdbIMHXToR, A& RE S
FESE PR AR AT, JovE AR A2 S RO AR 77, JF B
Tl R B DE IR AR &8 EDTA BARAS £, i HA & i
P, XFF ICP-MS AU #5 A7 — & 1413, PRI, 2% 3CHk
Jir i ok sk . MR YR B fk 2% R B, EDTA
XF G AR A M, BE YU TE R E L&Y,
HEEF Y EDTA VE R BRI S AR, 45 R K0, It
Pl A E A GAY R vER . R H AR
o Gd TR & B, TR SR 2 A ICP-MS
B SZ SRR/, IR A R AT EE

ARSI N7 I A EL R R A R T S T
Gd™ & MY I LRI | 45 R ewh . S BIMELY .
9 3% B A [R] Ik Uk L R 1R i g 1 5 A o v
Gd* & AR/, B foE 5 . &5 L Frid, it
D5 AT R o LR IR A e 1 S G A R

[1] KANDA T, ISHIl K, KAWAGUCHI H, et al. High signal in-
tensity in the dentate nucleus and globus pallidus on unen-
hanced T1-weighted MR images: relationship with increasing
cumulative dose of a gadolinium-based contrast material[J].
Radiology, 2014, 270(3): 834-841.

[2] ROBERTS D R, HOLDEN K R. Progressive increase of T1 sig-
nal intensity in the dentate nucleus and globus pallidus on unen-
hanced T1-weighted MR images in the pediatric brain exposed
to multiple doses of gadolinium contrast[J]. Brain Dev, 2016,
38(3):331-336.

[3] RADBRUCH A, WEBERLING L D, KIESLICH P J, et al.
Gadolinium retention in the dentate nucleus and globus pallidus
is dependent on the class of contrast agent[J]. Radiology,
2015,275(3): 783-791.

[4] ROBERT P, LEHERICY S, GRAND S, et al. T1-weighted hy-
persignal in the deep cerebellar nuclei after repeated administra-
tions of gadolinium-based contrast agents in healthy rats: differ-
ence between linear and macrocyclic agents[J]. Invest Radiol,
2015, 50(8): 473-480.

[5] ROBERT P, VIOLAS X, GRAND S, et al. Linear gadolinium-
based contrast agents are associated with brain gadolinium re-
tention in healthy rats[J]. Invest Radiol, 2016, 51(2): 73-82.

[6] LOHRKE J, FRISK A L, FRENZEL T, et al. Histology and
gadolinium distribution in the rodent brain after the administra-
tion of cumulative high doses of linear and macrocyclic gad-
olinium-based contrast agents[J]. Invest Radiol, 2017, 52(6):
324-333.

[7] FDA. Gadolinium-based contrast agents for magnetic reson-
ance imaging (MRI): drug safety communication—FDA evalu-
ating the risk of brain deposits with repeated use[EB/OL].

(2017-05-23)[2019-08-13] https://www.fda.gov/safety/med-


https://doi.org/10.1148/radiol.13131669
https://doi.org/10.1016/j.braindev.2015.08.009
https://doi.org/10.1148/radiol.2015150337
https://doi.org/10.1097/RLI.0000000000000181
https://doi.org/10.1097/RLI.0000000000000241
https://doi.org/10.1097/RLI.0000000000000344
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://doi.org/10.1148/radiol.13131669
https://doi.org/10.1016/j.braindev.2015.08.009
https://doi.org/10.1148/radiol.2015150337
https://doi.org/10.1097/RLI.0000000000000181
https://doi.org/10.1097/RLI.0000000000000241
https://doi.org/10.1097/RLI.0000000000000344
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm

128

2020 4E 3 A 25 B4 38 #4552 4

Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020

(8]

(9]

S-S S S S S S S S S S o o S o S S S S S S o o S S S S S o S O o - -

watch/safetyinformation/safetyalertsforhumanmedicalproducts/u
cm456012.htm.

E M Agency.PRAC concludes assessment of gadolinium agents
used in body scans and recommends regulatory actions, includ-
ing suspension for some marketing authorisations. pdf{EB/OL].
(2017-03-10)[ 2019-08-13] http://www.ema.europa.eu/docs/en_
GB/document_library/Press_release/2017/03/WC500223209.
2 RUR). BRI G TE ALK IR S A A 5 R ML
YT AL RS XL K [EB/OL].(2017-12-06)[2019-08-13].http://samr.
ctda.gov.cn/WS01/CL0050/218164.html

(E3#EF 123 )

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

JEIGER . BT A5 I 1 AR S SR 1 IR M R 1) s 2 vy o
BRI [D]. it W A7 B K2, 2019.

E Pt HOENTRAR 3515 A 1 S A 22 % 25 3 2 B R N
JH[D]. ¥ 5 —ZE B K, 2009.

UNGERSTEDT U, PYCOCK C. Functional correlates of
dopamine neurotransmission[J]. Bull Schweiz Akad Med
Wiss, 1974, 30(1-3): 44-55.

LONNROTH P, JANSSON P A, SMITH U. A microdialysis
method allowing characterization of intercellular water space in
humans[J]. Am J Physiol, 1987, 253(2 Pt 1): E228-E231.
MULLER M. and  the
microdialysis [J]. BMJ, 2002, 324(7337): 588-591.
MULLER M. Monitoring tissue drug levels by clinical micro-
dialysis[J]. Altern Lab Anim, 2009, 37(Suppl 1): 57-59.
MULLER M. Microdialysis in clinical drug delivery studies[J].
Adv Drug Deliv Rev, 2000, 45(2-3): 255-269.

STAHL M, BOUW R, JACKSON A, et al. Human microdialys-
is[J]. Curr Pharm Biotechnol, 2002, 3(2): 165-178.

SCHMIDT S, BANKS R, KUMAR V, et al. Clinical microdia-

Science, medicine, future:

lysis in skin and soft tissues: an update[J]. J Clin Pharmacol,
2008, 48(3): 351-364.

HOCHT C, OPEZZO J A, BRAMUGLIA G F, et al. Applica-
tion of microdialysis in clinical pharmacology[J]. Curr Clin
Pharmacol, 2006, 1(2): 163-183.

[10]

[11]

[18]

[19]

[20]

[21]

[22]

23]

[24]

2GR SR, 25 AN RONAE BB R (7630 ST & ELXT L
) A 51 R A 6 4L T AR XU [EB/OL]. (2017-12-06)
[2019-08-13].  http://samr.cfda.gov.cn/WS01/CL1989/218163.
html
FRENZEL T, LENGSFELD P, SCHIRMER H, et al. Stability
of gadolinium-based magnetic resonance imaging contrast
agents in human serum at 37 degrees C[J]. Invest Radiol,
2008,43(12): 817-828.
[4FsBEH] 2019-08-30 [fEEIEHAT 2019-12-08
[(FxmE] TER

FULMER B R, TURNER T T. A blood-prostate barrier re-
stricts cell and molecular movement across the rat ventral pro-
state epithelium[J]. J Urol, 2000, 163(5): 1591-1594.
LIUY L, YI S H, ZHANG J L, et al. Effect of microbubble-en-
hanced ultrasound on prostate permeability: a potential thera-
peutic method for prostate disease[J]. Urology, 2013, 81(4):
921.e1-921.¢7.
SHANG Y, CUI D, YI S. Opening tight junctions may be key to
opening the blood-prostate barrier[J]. Med Sci Monit, 2014,
20: 2504-2507.
PERLETTI G, WAGENLEHNER F M, NABER K G, et al. En-
hanced distribution of fourth-generation fluoroquinolones in
prostatic tissue[J]. Int J Antimicrob Agents, 2009, 33(3): 206-
210.
LEIBOVITZ A, BAUMOEHL Y, SEGAL R. Increased incid-
ence of pathological and clinical prostate cancer with age: age
related alterations of local immune surveillance[J]. J Urol,
2004, 172(2): 435-437.
LIUY L, LIU Z, LI T, et al. Ultrasonic sonoporation can en-
hance the prostate permeability[J]. Med Hypotheses, 2010,
74(3): 449-451.
JELLHS. B TROBTH AR S L — OB AN E 0 £ 1 2 3)
*A[D]. $FH: St BEEBE, 2017.
[FsEH#]  2019-10-15
[(Axmig] PHY

[1£EEH] 2019-12-27


https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
https://doi.org/10.1097/RLI.0b013e3181852171
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
https://doi.org/10.1097/RLI.0b013e3181852171
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
https://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm456012.htm
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2017/03/WC500223209
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL0050/218164.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
http://samr.cfda.gov.cn/WS01/CL1989/218163.html
https://doi.org/10.1097/RLI.0b013e3181852171
https://doi.org/10.1136/bmj.324.7337.588
https://doi.org/10.1016/S0169-409X(00)00113-7
https://doi.org/10.2174/1389201023378373
https://doi.org/10.1177/0091270007312152
https://doi.org/10.2174/157488406776872587
https://doi.org/10.2174/157488406776872587
https://doi.org/10.1016/S0022-5347(05)67685-9
https://doi.org/10.12659/MSM.890902
https://doi.org/10.1016/j.ijantimicag.2008.09.009
https://doi.org/10.1097/01.ju.0000131908.19114.d3
https://doi.org/10.1016/j.mehy.2009.09.052
https://doi.org/10.1136/bmj.324.7337.588
https://doi.org/10.1016/S0169-409X(00)00113-7
https://doi.org/10.2174/1389201023378373
https://doi.org/10.1177/0091270007312152
https://doi.org/10.2174/157488406776872587
https://doi.org/10.2174/157488406776872587
https://doi.org/10.1016/S0022-5347(05)67685-9
https://doi.org/10.12659/MSM.890902
https://doi.org/10.1016/j.ijantimicag.2008.09.009
https://doi.org/10.1097/01.ju.0000131908.19114.d3
https://doi.org/10.1016/j.mehy.2009.09.052
https://doi.org/10.1136/bmj.324.7337.588
https://doi.org/10.1016/S0169-409X(00)00113-7
https://doi.org/10.2174/1389201023378373
https://doi.org/10.1177/0091270007312152
https://doi.org/10.2174/157488406776872587
https://doi.org/10.2174/157488406776872587
https://doi.org/10.1016/S0022-5347(05)67685-9
https://doi.org/10.12659/MSM.890902
https://doi.org/10.1016/j.ijantimicag.2008.09.009
https://doi.org/10.1097/01.ju.0000131908.19114.d3
https://doi.org/10.1016/j.mehy.2009.09.052
https://doi.org/10.1136/bmj.324.7337.588
https://doi.org/10.1016/S0169-409X(00)00113-7
https://doi.org/10.2174/1389201023378373
https://doi.org/10.1177/0091270007312152
https://doi.org/10.2174/157488406776872587
https://doi.org/10.2174/157488406776872587
https://doi.org/10.1016/S0022-5347(05)67685-9
https://doi.org/10.12659/MSM.890902
https://doi.org/10.1016/j.ijantimicag.2008.09.009
https://doi.org/10.1097/01.ju.0000131908.19114.d3
https://doi.org/10.1016/j.mehy.2009.09.052
https://doi.org/10.1016/S0022-5347(05)67685-9
https://doi.org/10.12659/MSM.890902
https://doi.org/10.1016/j.ijantimicag.2008.09.009
https://doi.org/10.1097/01.ju.0000131908.19114.d3
https://doi.org/10.1016/j.mehy.2009.09.052

