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 E Ry @l e R R PRGBS Tk IR REHFRALHR LM ERK R ARG FEF, &
R A YA K AL A ARG o A R A A IR AR R AR IS B (5 R L 0.5 % IR F T IR 4 Y F AN i An K A R &
W) A5 mg/mL) , 413 R, A s K3 E ok B A0 25 i & ik 16 meg/kg, 4% T4 2547 245255 0.017.,0.083.,0.25.,0.5,
1.2.4.8.12 h T A ST AL # IR 2 mL, K0 & 20R A8 €98 5% (HPLC) | 5T 2o 3¢ 4R &8 oy R B, VAW R Tk M AR,
&, 3% 4 % Betasil Cis, R AB K TH-K(4-0.5% = Tk, A RBEEER AT pH £ 3.2) (45:55, V/V) , ik 4 1.0 mL/min, 40 % K %
256 nm, A£3% A4 25 °C,#HAEF 4 20 uL. KA DAS 2.1.1 kit H b e R 5 3 4K, RA e X Rm L £ 7. &R R
& A 25 R 69 ZUPESE B 5~5 000 ng/mL (#=0.999 8) , & & T M 5 ng/mL, S AKAE M FE A 1.3 ng/mL; L8] 3k 1 RSD 3
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25 % (2.00 £0.09) . (0.25 £ 0.03)h, e 2 ) 4 (610.67 £ 21.36) , (2 308.72 + 100.41 )ng/mL, AUC,-12 4 5 4 (4 516.67 + 383.43) .
(9 394.16 + 874.21 )ng - h/mL, AUC,-. 571 % (6 174.32 £ 525.27) . (10 717.33 + 897.62)ng - h/mL, 40 ] ;b 4% £ F 3 A 43t 5 & L
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Comparative Study on the Pharmacokinetics of Ibrutinib and Its Phospholipid Complex in Beagle Dogs
LIN Lin, LU Mei, DENG Yihui(College of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016,
China)

ABSTRACT OBJECTIVE: To establish a method for the determination of ibrutinib concentration in Beagle dogs, and to
compare the pharmacokinetic difference of ibrutinib and its phospholipid complex in Beagle dogs. METHODS: The male Beagle
dogs were randomly divided into Ibrutinib suspension group and Ibrutinib phospholipid complex group (using 0.5%
Carboxymethylcellulose sodium solution and water as solvent, mass concentration of 5 mg/mL), with 3 dogs in each group. All
Beagle dogs were given relevant medicine suspension (15 mg/kg) intragastrically, and 2 mL of blood were collected from the
forelimb vein before administration and 0.017, 0.083, 0.25, 0.5, 1, 2, 4, 8 and 12 h after administration. Plasma concentration of
ibrutinib was were determined by HPLC. Using tolbutamide as internal standard, the determination was performed on Betasil Cis
column with mobile phase consisted of acetonitrile-water (contained 0.5% triethylamine, pH value adjusted to 3.2 with glacial
acetic acid) (45:55, V/V) at the flow rate of 1.0 mL/min. The detection wavelength was set at 256 nm, and the column temperature
was 25 “C. The sample size was 20 pL. The pharmacokinetic parameters of Beagle dogs in 2 groups were calculated by using DAS
2.1.1 software. The difference of ibrutinib and its phospholipid complex were investigated by ¢-test. RESULTS: The linear range of
ibrutinib was 5-5 000 ng/mL (r=0.999 8) ; lower limit of quantitation was 5 ng/mL; minimum detection limit was 1.3 ng/mL.
RSDs of intra-batch and inter-batch were lower than 10% ; the accuracy was 98.81% -106.20% ; the extraction method did not
influence the determination of the substance to be measured. Pharmacokinetic parameters of Ibrutinib suspension and Ibrutinib
phospholipid complex with signal intragastric administration were as follows: ., were(2.00 £ 0.09) and (0.25 + 0.03)h; cn. Were
(610.67 £ 21.36) and (2 308.72 + 100.41)ng/mL; AUC,-., were (4 516.67 + 383.43) and (9 394.16 + 874.21 )ng - h/mL; AUC,-..
were (6 174.32 £525.27) and (10 717.33 +897.62)ng-h/mL, with statistical significance (P<<0.05). The relative bioavailability of
Ibrutinib phospholipid complex was 207.99% . CONCLUSIONS: Established HPLC method is simple, specific and sensitive, and

can be used for plasma concentration determination and pharmacokinetic study of ibrutinib. The pharmacokinetic parameters of

A LT [ (R 54 7 01 H (No 8 1373334) phospholipid complex prepared from ibrutinib changed

* LRI BFSCI T HRTRE . E-mail: 1350194271@ significantly, drug absorption is accelerated and bioavailability

is improved significantly.
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Fig1 HPLC chromatograms
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Tab 1 Results of precision and accuracy tests

sl HiRE (n=5) AR (n=15)
ng/mL’ SWEGs), HARSD, WHEGEs),  SMEGs), MERSD, WHE ),
ng/mL % % ng/mL % %
5 5072024 473 101.404.80 5111029 5.68 102.20+5.80
10 10.62£1.03 9.70 106.20£10.30 10.36£0.69 6.60 103.60 £ 6.90
100 101.44+5.78 570 101.44+5.78 102.16+3.52 345 102.16+3.52
4000 40120619827 245 100301246 39524615917  1.50 98.81 1148
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TRAT i e 2 o B ViR JEE 55 i X N, P4 2,57 00 - o i
A HERE ST BT A RV TR A (A ), $REECEIRC
R = (A /A rmw) x100% o HF 55 R JE 47 5 FEA 4y
Mo G50 AR HP v o TR IR i R R R AR 4y
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Tab 2 Results of stability tests(n=3)

JB gL - HHHES hEELH ‘ A3 YR TR 720 CAWRE 3 ‘ HUbRERME 24 b
I (¥ +5) ng/mlL RSD, % S (x £ 5) ng/mL RSD, % A (3 £5),ng/mL RSD, % S (Tt s),ng/mL RSD, %
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Fig2 Mean plasma concentration-time curves of ibru-
tinib in Beagle dogs after single intragastric ad-
ministration of Ibrutinib suspension and Ibruti-
nib phospholipid complex(n=3)
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Tab 3 Main pharmacokinetic parameters of ibrutinib
in Beagle dogs after single intragastric adminis-
tration of Ibrutinib suspension and Ibrutinib
phospholipid complex(x+s,n=3)

41 [ Coweyig/mL AUCypy,ngeh/mL AUC,-. ,ng*h/mL
REBRRERA 2004009  61067£2136 451667438343 6174325257
RESRBEEAMA 0255003 23087210041  9394.16£87421° 1071733 £897.62°

e SR A e IR A, *P<<0.05
Note; vs. Ibrutinib suspension group, “P<<0.05
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W E R AEIRLERS BEGREAFERELE . 7k RN EE G355 (TLC) X R A& JL ey B AT 2 A R
A B ROk AR € R T AT E T Wk b AT A%, &34 8 Thermo ODS Hypersil C, %3048 4 F #2-/K (85: 15, V/V) , ifik
%7 1.0 mL/min, #%&0 % & % 220 nm, 2% 4 25 °C, #4584 20 uL, 2R Z A TLC B3 550 o 5 F BT, s IR b e £
Fik o BAEAN FTF R EMEE A 1.39~27.75 pg/mL(7=0.999 9) ; & F Mk ] FR 4] 4 0.153 87.,0.051 42 pg/mL; ¥ 5%
JE AR F A K I 49 RSD 3 T 2% s Am AR w4 97.12% ~103.96% (RSD=2.60% ,n=06), %1% % F5AE M £ o
AT, TR T ARAALE T B T 450

KR RIS B AR R Gk ik a0 &gk AT

Study on Quality Standard for Zussilago farfara Formula Granules

XU Hongbo', CAI Xinghang', MAO Jingjing’, YANG Kang®, XU Huaili' (1. Shaanxi Collaborative Innovation
Center of TCM Resources Industrialization, Shaanxi University of TCM, Shaanxi Xianyang 712083, China; 2.
Yangling Charisma Bio-Pharmaceutical Co., Ltd., Xi’ an 712100; 3. Dept. of Pharmacy, Xi’ an Traditional
Chinese Medicine Hospital, Xi’an 710021, China)

ABSTRACT OBIJECTIVE: To provide reference for the establishment of quality standard of Tussilago farfara formula granules.
METHODS: TLC method was used for qualitative identification of tussilagone in 7. farfara formula granules. The content of
tussilagone in 7. farfara formula granule was determined by HPLC. The determination was performed on a Thermo ODS Hypersil
Cis column with the mobile phase consisted of methanol-water (85 : 15, V/F) at the flow rate of 1.0 mL/min. The detection
wavelength was set at 220 nm, the column temperature was 25 “C. Sample size was 20 nL. RESULTS: TLC spots of tussilagone
were clear and well-separated, without interference from negative control. The linear range of tussilagone was 1.39-27.75 pg/mL
(r=0.999 9). The limits of quantification and detection were 0.153 87 and 0.051 42 pg/mL, respectively. RSDs of precision,
stability and reproducibility tests were lower than 2%. The recoveries were 97.12%-103.96% (RSD=2.60% , n=6). CONCLUSIONS:
The method is simple, accurate and reproducible, and suitable for quality control of 7. farfara formula granules.

KEYWORDS Tussilago farfara formula granules; Quality standard; TLC; HPLC; Tussilagone
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