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Abstract Objective: To establish an HPLC — MS/MS method for the determination of FCN —437¢ in human
plasma and its application to the phase I clinical study of FCN —437¢c. Methods: Following protein precipitation ,
plasma was injected and measured using HPLC — MS/MS method. The analytes were separated on a YMC Triart
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PFP column (50 mm x2. 1 mm, 5 wm) using 0. 5% formic acid ( containing 5 mmol - L' of ammonium acetate,
A) and acetonitrile (B) as the mobile phase with gradient elution at the flow rate of 0. 5 mL + min ', the column
temperature was set at 35 °C, the injection amount was 2 L, and the injector temperature was 10 C. MS detec-
tion was performed with multiple reaction monitoring ( MRM) mode using positive electrospray ionization. The ion
transitions were m/z 549. 4—449. 4 for FCN - 437¢ and m/z 552. 3—449. 3 for FCN - 437 — D3, respectively.
Other mass spectrometry parameters were TEM, 500 °C ,GS1, 276 kPa,GS2, 207 kPa,DP, 100 V,CXP, 25 V.
Results: The linear range of FCN —437¢ in human plasma was 5 =1 000 ng - mL™' (r =0.999 0). The lower
limit of quantification was 5 ng -+ mL.~'. The intra — batch and inter — batch precisions were less than 2. 0% and
4.1% , respectively. The average recovery was 104. 0% (FCN -437¢), 78.6% (FCN -437 —D3), and the in-
ternal standard normalized matrix factor was 100%—102%. The stock solution of FCN —437¢ was stable at 4 °C
for 202 d, the working solution of FCN —437¢ and internal standard were stable at room temperature for 24 h.
FCN —437¢ in human plasma was investigated to be stable at room temperature for 20 h, four cycles of freeze —
thaw, —20 °C for 134 d, —-80 °C for 662 d, as well as for 24 h in the autosampler after treatment. The whole
blood samples were stable at room temperature for 4 h. This method was applied to the determination FCN —437¢
in human plasma, and the deviation between the test results and the initial values of 97.0% ISR samples was
within £20%. The accuracy was 102. 0% - 108. 0% after 10 — fold dilution of plasma samples. The cumulative

ratio of R,y _»4 and R, was 1.33 times and 1. 59 times when FCN —437¢ was administered continuously com-

C max
pared with single administration. Conclusion: This method is simple, accurate, robust and specific, which can
meet the requirements of quantitative analysis of FCN —437¢ in human plasma and also can be used to determine
FCN -473¢ in human plasma of the phase I clinical study.

Keywords: HPLC — MS/MS; plasma concentration; FCN —437c ;method validation; pharmacokinetics
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(time) /% A B
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6.0 20 80
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FE IR 20 5 3 b, TH5E Py Rt e) E R B2 (RE)
ARG (RSD) o 45 5 SRt Py B Ak [a] Mo B ARG
IR A, W R LE YRR E T I EEOR 4
k2,
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Tab.2 Results of precision and accuracy for FCN —437¢ in human plasma

MAE LA (intra - batch) L8] (inter — batch)
(added)/(ng * mL™") Szl f (found)/(ng - mL~") RSD/% RE/% Szl (found)/(ng + mL~') RSD/% RE/%
5 5.25+0.10 5.0 1.9 5.17 £0. 18 3.4 3.5
15 15.1+0.20 0. 67 1.3 14.4 £3.77 -3.9 3.8
75 75.5+1.51 0. 69 2.0 73.1+2.84 -2.5 2.8
750 759 £15.5 1.2 2.0 759 £2.51 1.3 2.5

WA 5 A SRR BRSO, B A 1 = 2
T TRURE (it e TR AR AN 25 R Jo (Al ) e it WA T AR
100% s NhRIH— AL R A 1 = L G BB 1 s
LA T x 100% o 4528 B Jol AL AW (£ 3)
AL FCN - 437 ¢ @ e Hr s A B .

3.6 AREUAICRE FU2.47 TR J ik RCH] FCN -
437c fIK b R (15,75 750 ng - mL™") 1y 1l 3 R
PERE Al , B AT R4 6 FEAR 4% 2. 17 TR
IR A HERE 3T, i 3¢ FCN - 437¢ 55 FCN - 437 -
D3 WA 2. 47 WU I kAL BAS (1 I3 (A

A FCN -437 - D3) 13 3|23 (3L T, A FCN - 437¢
TAHEW M FCN —437 - D3 %, Bi il FCN —437¢ {% .
o R (1575750 ng « mL™") f I AR B4
W ESATINAE 6 £y, 452,17 T 58 4514 R 4)
BT ,i05% FCN - 437¢ 5 FCN - 437 - D3 W, if
SRR RIS = I 45 i 28 A0 3L 0 45 0 T
TS5 (B 25 1 556 0T Ak 3L i 45 52 245 49 T 000 45 06 g
FOEIME x 100% , 255 5.7~ FCN —437¢ i FCN —
437 - D3 [PFRIR RDSCRRRE i R AR R AR e o b
MR, AR I 3,

R3 ERMEREWELER

Tab.3 Results of matrix effect and recovery

A LR ( matrix effect) [ (recovery)
Sy
(added)/ PRI — LA A T RSD/ P R RSD/
( component ) .

(ng - mL™") (Internal standard normalized matrix factor) /% % (average recovery) /% %
FCN -437c 15 102.0 2.7 103.0 0. 65

75 100. 0 1.3 102.0 5.8

750 100. 0 0.94 105.0 5.1

FCN -437 -D3 8 / / 78.6 1.7

3.7 FREERIEEME B2, 47 IR Oy e vk B
FCN —437c [fil 3¢ 5 #5 £% 5 (500 .1 500,7 500 ng -
mL ™), JF 25 03K O TR B RE 10 £, 4%
“2. 17 IR E SRR HERE AR BT, RS STATI E 6
By o IARERGEE R 108. 0% .103. 0% 102. 0% , k5 %%
FEN2.5% 4.5% 2.4% ., Z5RFKW 10 FBEEA
SN VR RIS 9%

3.8 FaEMEELE 2.3V TR LR FCN -
437c WG, TE 4 CH A7 202 d3 453, 37 IR J ik
fit k] FCN —437¢ TAEW (5.1 000 ng » mL™") | 7E%
U FAEHE 24 h; #5243, 47 1 F J7 ¥ Bl FCN - 437¢
i P B R (15,75 750 ng - mL ") A B
i, 23 ) T Ak 3R AE R BCE 20 h, - 20 ClCE
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W 1247 U Ik AL BUE JERE S A, B P
FHEAN DT 4 4y, B ENE, RSD ¥/ T 7%
LERERW] AE LR AT FCN -437c R tkls.

3.9 [AQIERZHAE L AT PR O 1
Py AesE A0 2K b, LR B I T 5 5 0 40 A4 )
i i FCN —437 - D3 HA7 L% i 19 [ (L R 20,
HA KA RG2S S B, DLt S sz i 69 410, 5 2L
LURRIZE o FC R EE (9 FCN - 437¢ B (R
FCN -437 - D3) BERE S BT, P4 b 3 18 77 A2 1) 1 J e
i T RS AR AL L N T/ T 5% HR
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FCN -437 - D3 % 4 CcE 127 d WA R AR R
254, FCN —437 - D3 IR FaRE

3.10 KRS FEHT(ISR)  SFRAEAFITER
A3, ISR FE i R JRVRE S BB 11, 8% , HLFE il Y 3k
PRI e 2582 2, TH ) 1 e B R R A A MR BE 1
. 455 8 78,97.0% i ISR FE iR 45 51 5 4
INE B I 22 7E £ 20% LA PN, 26 B AR 29 A 7 i 8 3
PELT

3011 R A IR N SR R A Iy ik
N T FCN - 437c B RIGIRBFFE . o 12 523K
R FCN = 437¢ 200 mg J5 & FCN - 437¢ Ifi 25
WRE - B R M LR 3, EEARSEULEK 4,
LR, 25 21 KEF, Ry, AT R, A REI
JUMFE R 1.33 f5 5 1.59 £, 5451209
Ribociclib F %5, FCN - 437¢ 200 mg 71| & 41 5 5% /K -
B T Ribociclib 400 mg 5| 24H, 23 T Ribociclib
600 me| 41 IR AKFE

2000 A
1500
E
5 1000
<
s
500
0 T 1 ¥ T T 1
0 24 48 72 96 120
t/h
2000 B
1500
S 1000
=
)
500
0 T T T T T 1
0 24 48 72 96 120

t/h
A, B AR 200 mg FCN —437c¢(#{H + SD,n =12) (single oral admin-
istration of 200 mg FCN -437¢)  B. #%E%E 1l 200 mg FCN -437¢ % 21
K(I{H £SD,n =8) (multple oral administration of 200 mg FCN —437¢
at the 21st day)
3 12 BIFZiKEMEAH FON -437c FH M 2GR E - Bt i i 22 &
Fig.3 Mean plasma concentration — time profile of FCN —-437c¢ in 12

patients
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Tab.4 Main pharmacokinetic parameters

25

( parameter)

LS

B

(single administration) ( continuous administration )

C,../(ng - mL™") 1 087 655 1313 +691
T/ 3.00 £0.739 3.25 0,707
AUCy_py/(ng-h™'emL™") 14491 £10 753 20 180 +12 188
t12/h 36.6 6,42 41.7+10.1
Ryuoo-24m 1.33 £0. 507

Re s 1.59 +0. 656

5 itig

FCN —437¢ J&— 7 F Rk R AL L i JE £ L 408
S5 1Y) CDK4/6 S A0 IR B 24, A5 disr 1
— T RACATEE 9 B3 A I3 b FCN - 437 ¢ Wk
i) HPLC — MS/MS J5 ¥, I 1w FH -F+ 1 300 7L, it od e 22
Ja B E TP IE R DT SE . FON -437¢ E AR5 HAl
CDK4/6 17 (i i palbociclib , ribociclib , abemaci-
clib) 526 L R 34T R IA BR 2 5+ 0 AWF
FAETT IR AT IS 75 HoAth CDK4/6 41 i) 57 ) 4500
T BRI 25, S T0 T U AE PR B (0 1% 0 i
JE R FCN - 437¢ B B, HOABTEAS [R] R £,
A ER R BTN S R T R YMC Triart PFP
GRERE, W g K v - A EAE R - 1
e SEAEREMESE Z AR B BLH, S TR 3
PRER RIS AR S AR A BILAH LG9 38 o, 15 000
T DR BA 38 iR 1 4 A, SR KON 28 T 388 i g e
VRN J7 %, AR AT B A 00 €0 33 0 R T T 25 4% B
FCN - 437¢ ¥ i 5 FCN - 437 — D3 K¢ &, ¥ 1%
FCN -437¢5 FCN -437 - D3 Z A A=A T4, I
TR R AR UCTE v, 3 /), i 48 5 R R
i, XF B J7 B Y BEFRE M RS R AU
LTV B IBCIISeA RR e M A R AT T BRAIE, 5 0R
RW]AZI A B TR R . A BT
] 245 8L 2020 4R R s 9012 5C T A= ¥y 73 M7 J7 VA Bk
R,

gt v ERERE 2 BT B 2 4 U5 X FCN —
437 ¢ 3Tk B IT AAR LR ST S B

Sk
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