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Liquid Chromatograph Mass Spectrometer LCMS™-8050
News

LC-MS/MS &MHZ 0|88t Al & & Hydroxychloroquine &&= &4

(Determination of Hydroxychloroquine Concentration
No.LCMSMS-453K in Human Plasma by LC-MS/MS Method)
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0| HI7= A|OFR o3| 3 20HE J2Hm| B ZFEA 7| (UHPLC-MS/MS: Nexera™ with LCMS™-8050)& 0|23+0] Atz &3 |
HydroxychloroquineE & 2M5IQICE. 0] A& &3 L Hydroxychloroquine (HCQ) 2| 5= OtN|EL|EZ (Acetonitrile) & 0183104
Lo CHH JMF O 2 10 2 Lo =6k 248 4= AW, 50l Ay, ZRHI(LOQ), ey, tiaaat 52 HI i), 22

SEYH (0.5~ 500) ng/mLofiA J2HA = 0.998 0|9 2 248 LEIUULH, =M (LOQ)= 0.5 ng/mLE LEHT. Ak, &
L, s o| UZFEUNE (1.57 ~ 8.33) % UM, F=H2 (97.91 ~ 106.02) % =22 LIEIRICE &, 013 &= HCQL Msk, S5k,

= B0E oL |2 LHEEZ22I0|ME (98.31 ~ 108.17) % 20 2 LIEfT 0|9 Z2-2 Z1tE EsiA A|OFR LCMS-80502 HCQRF 20|
S5 o2 S H 20| Tt AZ0f| 20 wEA AREE 4 QU

o
Keyword : LC-MS/MS, human plasma, hydroxychloroquine sulfate

BAME

22| oref of| 2t 2| =0f| 20]= Hydroxychloroquine sulfate (2= Hydroxychloroquine, HCQ) = A28 Z2LHI0[2{A(COVID-19)
L 0|2 22 HIO[2 AL YYR A2 MAXHC 2 H1 k|1 ATt LTHH #1712 (Renmin Hospital of Wuhan University) 2| A1&2
COVID-19 SA[2| 20| CHgt HCQ 852 B7HE SEZ medRxivol| Z2|Z2E (preprint) S AIMIUCE. 0] HAF0|A 31| BRAIEL BE 2|2
A (AAQH, SHHIO[M AR, SEIE2I0F, 12|12, HIZ2 22, Z2E|FAHZ0|=9| RF) 2|0 7t2 5%7F HCQ(400 mg/d) & 4+ £
QUCt O] Zut 22Ah=29| Al2 Sl=t 7| et AlZH0| HCQE FOIokA| 2 SAIRt H| WSS I Y415 TSl A= LIEfG o H, HCQR| &0 o
ZDECHH B2 BIRO| IS4 JHAS HOIRUCHRS5 vs 17). 2 A2 LHSER2| (Aix Marseille Universit ) EIC|0f 242 (Didier Raoult) 4=
19| AR} S| HCQR OFA|AZ0t0| A (azithromycin) © 2 A2 T 2Lt HI0|A 2| 20]| CHSE UAMATE 23| S A (International
Journal of Antimicrobial Agents) il AIZH3CE. 36 ol M2 2L HIO|HA BIAtE CHAO 2 $F 0] AL 0= HCQRY OFA|AZDHO|A
(Azithromycin) 2802 2|22 B2 3t2f 6H0| 100 % 2R E| T, HCQRIO 2 2|22 St 12 E AESHIIAM §1tE B0 ECt 0|0 0=
FDAE At 3¢ 282 £ URIBALSO0|A HCQ sulfateAr2-E 712 o713 2o 2 UKLt
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0] A2 LC-30AD(x2, ), DGU-20A5(Online degasser), SIL-30AC(LEMED]), CTO—ZOAC(y*E*Q%) CBM-20ANAEIFAEZ

), LCMS-8050™ HIHAZFEA7 |2 LA E | CMS-8050 A|AELTE Labsolution™ Ver. 5.97
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LC conditions

Column

Mobile phase

Flow rate
Column Temp.

Elution mode

Shim-pack™ GIST C18-AQ, (100 mm x 2.1 mm I.D., 1.9 um)(P/N: 227-30807-02)

(A) 0.1 % Formic acid + 50 mM ammonium acetate in water

(B) Methanol : Acetonitrile (1:1, v/v)
0.5 mL/min
40 C

Isocratic flow, 20 % of mobile phase B

MS conditions

Interface

Interface voltage
Nebulizer gas flow
Heating gas flow
DL Temp.

Heat block Temp.
Probe Temp.
Drying gas flow
MRM parameters

ESI, positive mode
4.5kV

3.0 /min, nitrogen
10.0 /min, dry air
250 C

400 C

300C

10.0 /min, nitrogen

1.

I 1. HCQ sulfate 2 chloroquine diphosphate2| MRM 24

g

Precursorion Production Q1 Pre Bias CE Q3 Pre Bias
Compound CAS No. [M+H]* 70 ) ) V)
Hydroxychloroquine 247.10* -12.0 -22.0 -28.0
sulfate (HCQ) Ja7-364 336.20 158.15 -12.0 -36.0 -18.0
Chloroquine
diphosphate 50-63-5 32020 247.10 -12.0 22.0 -28.0
* Qualifier ion
138EE YA
Methanol, acetonitrile, ammonium acetate=(HPLCE) M3 (Merck)Al, DMSO (M85 FAS i*(Chengdu Kelong
Chemical Co., Ltd.), Formic acid(HPLC &, &&= 98% Ol&f)& ANPEL Laboratory Technologies (&3510]) AF25E{ 71510 A-20{A E2t

SIFH oM, 2&4= Millipore Milli-Q® Plus
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1.4 BZ 2 LR REER
- HCQ sulfate E& M : HCQ sulfate?| FAIE &=fotA S&ot0] =10t T
AFEATEA| -20 COl| Htctal e AHAIZACE
- HCQ sulfate 25 8% : HCQ sulfate & $1HS S0t HELS S5H2H(1:
2000, 5000 ng/mLe| SE2 ZAGIH M, AFBXIA| -20 Coj| Eatotl &
- Chloroquine (CQ) diphosphate (LR EF22) 25 2% : CQ diphosphate?| FAIE Y26t 24510 Sxt HiEte S8 (1:1, v/v)oll
=0 55 10.0 ug/mLE ZA[SIA LM, ARBHTIA| 4 COl|A EHSIACT
- CQdiphosphate (LHEEZ22) E= 8 : CQ diphosphate = 22 =0t 0| &
ZH|SIU O, AFEHFA| 20 COi| H-2otACt.

ZH(1:1, v/v) 22 34513 1000 ng/mL2

1.5 A2 A2

- 4 BE B3 Z2H9| HCQ sulfate B2 20| '-H$E—fr
30 27HA12 £, 400 pLO| acetonitrileg 270t 1£ =IPN
2 uLE FY30] LC-MS/MS2 2A151%C

F Al

- Quality control (QC) A& : A & ME(95 ul)oil 224 5, 200, 4000 ng/mL &&E2/ HCQ sulfate &
= dA2= B Az Y= TRt

od=
- 0§ =3H(Matrix effect, spiked human plasma) Al : Ak 24 M 27 A
200, 4000 ng/mL &=2] HCQ sulfate B2 8N 5 YLt LHE E= -84 10 ZH[5}1, 0|5 MA2|= HEFM A|Z0|
- B 82% (Neat standard) (spiked Milli-Q® water) A|2 : 212} 5, 200, 4000 ng/mL &= 2| HCQ sulfate B 8% 5 pL— 27| O 2
0] Z7IetCt 0|2 HA2 = AT A= WS WRICt
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‘ Peak area in spiked human plasma sample
Matrix effect (%)=

X 100%
Peak area in spiked Milli-Q® water sample ’

WY %

2.1 ME4N (Selectivity)
=2 SHA(100 UI—) = F{0ilA

CQ= 25 dEEA| pUen, 02t

Qo a0l et 2E5H 0 BASICE (A1) (17 2)01|lM Ee Z30h 20| Alzfe] Sk
E2 Z1= HCQ 2 CQe| HEE AlZiol| ZHd

oA HCQ 2t
FE AR 2H0] GlgE B=s| EoiF= Ao|ct
Q336.20>247.10 (+) 1.26e7 Q 320.20>247.10 (+) 167e6
100.00 - RT=3.665 100.00 - RT=4.629

« Spiked human

’ plasma sample
% -

« Spiked human

lasma sample
% p! p!
Blank human 1 Blank human
plasma sample | plasma sample
| I J
0.00 - 7 T T 0.00 - — T T
2 3 4 5 3 4 5

6
a3 1. S @I YoM HCQe| S 20tE 13 03 2. S Y7 EH0|M CQel A 20tET1H
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2.2 AZFM (Calibration curve)

A GH0Me HEM 52=0.5, 1, 2, 5, 10, 20, 50, 100, 200, 500 ng/mL 0| =|A| 5t¥ 2,
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HADE A2 ()= (B 2)0| LEERIICH, Y= CQ T A HA0f| Tet HCQ T2 B4 B|E, X= CQ s&=0f tieh HCQQ| s & HIgS LIEHCY

o O

Peak area ratio

U bo 200 3bo a0

Concentration ratio

12 3 LR ER 22 CQE AFBSH HCQQ| matrix-matched ZaFAl

H 2. HCQQ| matrix-matched Az

. . 8 Linear range Accuracy Correlation
Compound Calibration Equation i) (%) oz
HCQsulfate Y =(0.00140144)X + 0.000398161 0.5-500 90.6-110.0 0.9988

2.3 0j& &3} (Matrix effect)

HCQet LR H==2 (CQ) 2 i S matrix effect) = (& 3)2t 22H, Hel=

H 3. 0 g (matrix effect) (n=3)

(98.31 ~108.17) % =52l A= LIEILTH.

Matrix effects (%)

Spiked level
Theoretical concentration (ng/mL) HCQ sulfate
LOQ 05 108.17
MQC 20 105.52
HQC 400 98.31
Internalstandard 105.72
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24U HE:
HCQO| UL HUEef B = 3712 FAHE| A ZE AFESI0 EII6IA
(97.91 ~106.02) % =21 240 2 LIEfITE.
H 4 YUZ Y3 (n=6)
Concentration Precision Accuracy
Comgen (ng/mL) (RSD, %) (%)
0.5 8.33 106.02
400 1.57 97.91
Zot= (& 5)01M 22t 20|

245101 BrBIgIO0, 1

2 SAlﬂol O|-1'IA'|
Sample rack0flAe] HCQQ| QF8 42 37HA|9] FH 2| AIRE 6 COIA 10A1ZF |0t
6 COflAf 10 A[ZHS2F Q1 *@%QE‘%‘# UACE.
H 5. Sample rack0lA 2] HCQ sulfate 44
Concentration Precision Accuracy
Compound (ng/mL) (RSD, %) (%)
0.5 7.33 94.72
HCQ sulfate 20 4.56 98.01
400 1.76 96.30
mzEE
2 220f| &=l hydroxychloroquine (HCQ) sulfateQ] HZHEAMS Qfal LC-MS/MS %S JHetetn HIIsh Zat, Al "&0)| 2715t &
HR L0 2] HEHd J27l4== 0.9982 E2 2MddE BRCH, LOQ= 0.5 ng/mLE LEfRT, &, sk, 55, 1
106 02) % #=Eo2 LEfHOH, WREZE=E QY sk, S5, 1
(98.31 ~ 108.17) % £==O 2 LIEHCE 0| Z+2 ZHZ BIEHO 2 Shimadzu LCMS™-80502
L 3 BAS 4D AW 4 U HO= HHECY

2 3k (matrix effect) =

Af

£ (0.5~ 500) ng/mL

SE0|IM YL FUE(RSD %)= (1.57 ~ 8.33) %, &= (97.91 ~

SZ0IML HCQ o2
LHOI HCQE Ao, W= D=0 H2fat 4

O3t At 2
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