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B E Rey g Kk fobe R Ao AR P 8 AR EL (STP) 2R E a7 3, S LA STP AL A A R SLE ¢ 4 e 2h
MR E . ikl BebBR Y M AR, R & RORAR &98- 38 St 4 ik (HPLC-FLR) M &, &.4% 4% 34 Diamonsil Cus, i3 48 4 T JE-25
mmol/L KH,PO, /K& & [44 :56 (V/V) ,pH 2.6], ik 4 1.5 mL/min, # & 7% % % 210 nm, & 4+ 7% & 4 400 nm, 428 4 30 °C, #HA4T A
10 uL, ¥ 36 R KR AL A F2a, 420 18 X, 5 # § STP A #h K 5LA= STP % &% (40 mg/kg, ¥ vA STP#H) ., F4%)505.1.2
h iR 4R K R ik fo 20 A b (BB 18] B A6 R ), B THRE B O (AR E AT R FAE A LRk &350
M STP &9 R R LS rbaR, 45 R:STP A SRR L P 25 My AR 69 b 58 B 35 4 0.02~8.00 pg/mL(r %) % 0.999 6.0.999 4) ,
& T #4002 pg/mL; B A BB RSD ¥ /N T 5% , I e F Ao 7 ik e EH RAKT 90% . 5 STP R AR 414, STP A 4
K FULE K R A0 ) & fn 25 R (4025 )5 L hiR o) 4B P Sh ik JE (425 )6 2 hiRsh) ¥ B335 (P<0.05), BL# & (VASTP &
PR SUAM R EA R BHRERX R, 496 P HPLC-FLR 3% 89 Z A M5 E4E , T A THF % STP A A A 4 K SUE X Kb
Fo R 40 42 A 6 A Hr O ¥ STP sk A 4 K 3LJG , L dn 3 4028 P e Sh R A B4 35 .
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Comparison of the Concentrations of Stiripentol and Its Self-nanoemulsifying Drug Delivery System in
Plasma and Brain of Rats

DAI Qiuyang', TANG Mi', ZHANG Peiyan', BAO Xiaofeng', CHEN Yong'* (1. Dept. of Pharmacy, School of
Pharmacy, Nantong University, Jiangsu Nantong 226001, China; 2. Novast Pharmaceuticals, Ltd., Jiangsu
Nantong 226009, China)

ABSTRACT OBJECTIVE: To establish a method for determining stiripentol (STP) concentration in plasma and brain of rats,
and to compare the concentrations of STP and its self-nanoemulsifying drug delivery system (STP-SNEDDS) in plasma and brain.
METHODS: Using xanthone as internal standard, HPLC-fluorescence (HPLC-FLR) method was adopted. The determination was
performed on Diamonsil C;s column with mobile phase consisted of acetonitrile-25 mmol/L KH.PO, solution [44 : 56(V/V), pH 2.6]
at a flow rate of 1.5 mL/min; the excitation and emission wavelengths were 210 nm and 400 nm, respectively; the column
temperature was 30 °C ; the sample size was 10 puL. Totally 36 rats were randomly divided into 2 groups, with 18 rats in each
group. They were given STP-SNEDDS and STP suspension (40 mg/kg, by STP) intragastrically. Blood and brain tissue samples
were collected at 0.5, 1, 2 h after administration (6 rats in each group at different time point). After the protein was precipitated
by acetonitrile (brain tissue should be homogenized) , the concentrations of STP were determined by the above chromatographic
conditions. RESULTS: The linear ranges of STP concentration in plasma and brain tissue were 0.02-8.00 pg/mL ( were 0.999 6,
0.999 4, respectively). The limits of quantitation were both 0.02 pug/mL. The inter-day and intra-day RSDs were all less than 5% .
The extraction recovery and method recovery were all no less than 90% . Compared with STP suspension group, the plasma
concentration (except for 1 h after administration) and cerebral concentration (except for 2 h after administration) of STP in
STP-SNEDDS group were all significantly increased (P<<0.05) , showing significant linear relationship between them (for
STP-SNEDDS). CONCLUSIONS: Established HPLC-FLR method presents high accuracy and precision, and can be used for the
distribution of STP and STP-SNEDDS in plasma and brain.
The concentration of STP in plasma and brain tissue is
increased after STP is made into SNEDDS.
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H) I (Stiripentol , STP) F FiA97 2 A 2 & L |
(1) Dravet 25 G AE JH I TG0 A VE 7, 2k 2E",
1E 8 M8 s R e R 58 4, 7R R R IR 85 T A
25, T R W R R A A% 2500 B AR
R, BRI Y % 2R 5 (Self-nanoemulsi-
fying drug delivery system, SNEDDS) f il A . & Ifi 76 14
F | B2 18T LSR5 ke 1, 7E B I R 3 R TR A
YK RF B ZRAL TSI, DA TS AT LA R X5 1 25 )
W W P A PR ZH A B Rl T STP 3 48 Ok FL
(STP-SNEDDS) , 42Ut ) 34 fill STP FY 21 4 J32 A 125 1 i
J W W R s 2 R 4 e LA P A= W A T EE S, IR i 5
TE R — TR ST SO = A N A A i A
) STP 7 i 78R 2 2 rp A 25 0 B . AT SOk T
(1) STP A= A il I 52 v A i v ORORH €235 - 48 ARG
2 (HPLC-UV) ™ & 57 Bk FH 7 (LC-MS) " i 20 A 8
RE-SHERME: (HPLC-FLR)™, Hodh , HPLC-UV A0k
MIBR 24 1~2 pg/g, RBUEBAR; LC-MS 12 RBUE B
i, AR B A R A, HBR S AT TS (29 15 min)
HPLC-FLR 3 R =", vl FF 5 i B 2E A i v
() STP. 1Al , 4635 38 il A 15 SCHR & L, STP 3= i ok ik
A BB LR 55 24AT TE shoke R ¥R AR AR L AE
G £ 2 43 A B IF S AIAR 0 H g JC A A UPLC-FLR
PN 5E STP ML 2R 25 Wpvik B ()il . JEF Uk, A58 40
a7 AR W RE B B9 HPLC-FLR 43 #7325, 31 4 43 3 45 7
STP J H: [ L e (49 K e It 2% A fii 26 29 24 Wy e 8 047
SERAYHT, LYISA STP-SNEDDS I 2H 243 A b 5% Fi it —
BT RFI RIS

1 ##
1.1 FE{ER

S FH 3 AU F A FE Waters HPLC-FLR &4t (f0 5
1525 B 0 4L . 2475 BUDSGAT I A F1 717 Plus Y { 2l
FES , S5 [E Waters 23 7] ) \ TGL-16B U 2.0 ML (|1 40 52
Bl2fAUART ) (Bioprep-24 I A= Pk i 15 5 AL ChrH Bk
IR AT BN T ) \BSM-220.4 T 437 K- (i 51K L, 1
BHEA R A  XH-T B e TR G 4 (32 F S Y
FIRDE N
1.2 FEHBSKFA

S A2 i S - STP X BE i (s 22
LR A RN L 45 20191121001, 465 99.5% )
M e %ok B [, B2 AR 2= R R (i) A RR A |l L dib 5
GA120106, 4} & 98 9% | F11 STP-SNEDDS[ A M-/ 20 H il ,
S 50 mg/mL (LA STPI) 155 5 LI A ik ol , Hoar il
YRRt K oAtk .

1.3 ¥
SE5% FH B SPE il 3 SD R B, MERESS 1 , 1R 5T
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(220 £20) g, @ Fgl K= LIS P L SR
VFAIIE S SCXK (#52)20190001, FFA shi ¥t 35 T ]
PR B 2T, B IR 24~25 C L 1 ¥ 50% ~
60% , G/ SR 12 W12 he
2 AEEHER
2.1 ‘iE&H

P4 Diamonsil Cis(150 mmx4.6 mm, 5 pum) A& iEE ;
PLZJi5-25 mmol/L KH.PO. /K% [44: 56, (V/V) ,pH 2.6]
AL BN s WA 1.5 mL/min; UL A 210 nm, & &
R 400 nm; AR A 30 °C 5 HEFE R R 10 pl.
22 BikEHEE
2.2.1 STPHRUEVEME  KEBEFRIUSTP XT A% 5 mg, & T
10 mL fEJf A, T FE 3 i 0 2 45, 45 3T i vk BE oy 500
pg/mL () STP X HE A IV 4, B F 4 COKFEIRAF FEH
657 FH AP AR 8 Y8 P H PR32 % s o o 2t R 2 43 3|
490.20,1.00.5.00,10.0,20.0.,40.0,80.0 pg/mL [ STP %
GBI -
2.2.2 ARV R EPRE S R XS B 5 5 mg, BT
10 mL s, P PR 35 ik 0 2 25, 49 Bt 42k Yk B2 2y 500
pg/mL Y PIBRIET 28 5 P48 P R M A R L 19 T R IR
JEoh 225 ng/mL (A NAREE IR, BT 4 CUKFEIRAE .
2.3 KFRINEHERAIE

B IR AR R 0 R BRUMSRAE 5 100 pL, B T 0058
o A BRI (225 pg/mL) 100 wL, #JE 1 min J5 , A
10 000 r/min & > 10 min, Bt I ¥ % ¥F 17 HPLC-FLR
Sax[
24 KERRALHERLLE

B iR R e R U AL 2URE AR 0.1 g, B TR0
HOIIMAEBEER 7K 0.3 g MG 0.6 g, fiff FH AL e bl 4 )5
AT H R (22 °C, T m/s, BHIK 6 s, 2L 20 NIEFR) , SR
P4 10 000 r/min 2.0 10 min; B 359 100 uL, & F 55—
BT AN BRI (225 ug/mL) 100 uL, i#% i€ 1 min
J& , A 10 000 r/min &5 .0> 10 min, B F 3% % £ 17 HPLC-
FLR 7347 .
25 LTEMER

BUR BRUZS 11 1M 2R R 2 11 i 20 068 &5, 49l 44 2.3
“2.47 TR 7 A PR S AR 2.1 TR 3% A ERE
BT s BC“2.27 W0 STP A5 ¥ WK (40 pg/mL) Fl P AR I
(225 pg/mL) J3 3 F5 A [ S5 AR 20 AT 5 B0 L3R+
B (225 pg/mL)+STP X B (8 pg/mL) TR A FE i L K
SD K Fli#E B STP-SNEDDS 1 h i fi IfiL 3¢ K it 4 2.37 330
T U7 A PR E FE AR ) S5 A A A3 0T 5 A I ZH 2+
WFR (225 pg/mL)+STP X 1 i (8 pg/mL) AR A FF i DA
K SD K Fil i B STP-SNEDDS 0.5 h i (1) i 2H 2k 5 4%
“2.47 IR YRR S PR R S5 A R AT TE SR
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B1 AEEWEE@E HPLC-FLR &
Fig 1 HPLC-FLR chromatograms of different biolo-

gic samples

2.6 (REHZNEERESTRIHEE
2.6.1 I IEAE M

IR BLZS 111 3% 80 wL, 23 Bl A

“2.2.1730F STP R AIARER W 20 pL, FL i B STP Jiit
W T 43 )24 0.04,0.20,1.00,2.00,4.00,8.00,16.0 pg/mL
(1) Z2 50 I AR i, 862,37 B YR AL B , P 2.1 0

I EGE SRR IC SRR R, DL STP 5 e B 1
(X, pg/mL) AR AL  STP W6 T FR 5 P e 1T AL 22 LG
(Y ) VER M AFRBEATL A 1A, 7550 11 3 v STP ik
6] 977 72 H ¥ 4 =0.758 4X 4+0.050 9(r=0.999 6) , % B
HL 5 bk v B (1 £ 1SS B b 0.02~8.00 pg/mL 5 LA v
LR BRI i o i P STP FA7E B T FR, B 0.02 pg/mL.

2.6.2 MNEHZWESD  BOCRUSS N SUS i, 4 °2.47 35
ROPIRSIT B U R80 uL, S BN 2.2.17 95
N STP Z G b7 MEV W 20 wL, it il B STP J5 2 vk i 43 )

HHEEZG 2021458 32 B4 3

90.04.0.20,1.00,2.00,4.00,8.00,16.0 png/mL F¥) 2 %1 ik
HAUSPRAE N, F 2,470 T kb5 , %217
OGS ERE AT ISR IR AR . DL STP B e i (X,
ng/mL)VE AR A bR  STP W& AR 5 NARIE TR Z L (Vi)
VERDALFRHAT BT, 45 Bk 21 2 STP fy 2tk [al )1y
R Y=1.010 1.X4+0.007 5(»=0.999 4) , ZHH G &
WP 2 MV R 0.02~8.00 pg/mL s LABR HE i 26 19 e
I M IR ZH STP 9 i F R, B 0.02 pg/mL.
2.7 BEERR
2.7.1  MFEAER BOREAS M, 4% °2.6.17 W0 N )ik
BC i STP 2 it I BRANS . rh iy Jow i Wk B8 1) I A i, %
“2.37 TR ik Ak B (R 2 BRAE T R T 430 R 0.02,
0.05.2.00.6.00 pg/mL, F[6]), Fid%“2.17 51 F @35 20
TE[R]— R N EZAI 5 U, B 48 H MR JEE i 20 e 3
d, BEEHAER R, 45 R R 1.

F1 & STPMRHFMIBEZEMEKERALER
Tab 1 Results of recovery and precision tests of plas-

ma samples containing STP

WEREE  HARSD  HERSD  RENCE(=5),% Sk (n=5), %

B pgml  (=5),%  (n1=15),% Yts RSD Yis RSD
0.02 255 345 93.8914.64 494 96.6413.53 3.65
0.05 243 298 95.641428 448 96421442 458
2.00 1.01 1.65 974613.64 37 98351354 3.60
6.00 1.02 143 97.75£2.04 2.09 99.6312.69 2.70

2.7.2 ML HRE  BORKRZ AMKAL, #%°2.6. 270 K
Jr LT STP & it T FRAMEE o | o JoT o vk 3 1) fi 2 21
FE 422,47 0N J5 A4 3 (fe 2 B0 o MR B 43 )
0.02.,0.05.2.00.6.00 pg/mL, F[A]), FR4%“2.17 00 | {a3%
FRAAEIR] — RN FELEAGIN 5 I, 45 H NS5 L S
FE 3 d, B H NG AR AR 2.
R2 B STPRARARRIFEEMEKRIKIGER

Tab 2 Results of recovery and precision tests of brain

tissue samples containing STP

WEREE  HARSD  HERSD  RREICR(=5).% T (n=5), %
B pgml  =5),%  (n=15),% Tts RSD Yis RSD
0.02 3.76 487 9487+384 405 9634353 366
0.05 348 365 95.03£353 371 9642321 333
2.00 1.36 204 9784322 329 08044243 248
6.00 0.79 1.07 9898299 302 08541246 230
2.8 [ERKE

2.8.1 IMHFES  BOREAS A, #92.6.17 51 F ik

FC i STP s 1t T BRI | oo o0 s v B2 1) Il A o, 4%
“237IR AL 2.7 IR i S R
FE LGSR IR . SR F AR Ze i H 55 STP A o it vk
JE K AR T 5B ) STP b v I Y B2 R I 1Y
D7 25 AT A, TR B RN  f L5 STP #Lit
e BEHEA TR TR TR R S R AR 1.

2.8.2 JWAZFES B AN Z, #%°2.6.27 W R )ik
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Be i STP 7 &t T BRAMIE o | 5 BT e B2 ) i 2H 2L 5 9
FEdh 452,47 UR IR AL BRI 452,17 U (g 26
PEREINE , e T A SR HIFR tHE R 2R 5 T35 STP A J5it
VR B S AR R B 1) STP AR eV T LA HERE SR 1)
5 S5 R FEAT OB, A SR B ISR 5 5 STP e
Jo R e JBE LA, THR DT VA e SR L3R 2.
2.9 REMRKE
2.9.1 MRS OB PR, $%42.6.17 0 F Jr ik
Pl STPAER | o e v B ) LA i , 2301 1 2 it
6 h SRR (—80~20 C)3 K., —80 TR T
d, $%“2.3" WUR Jr ik A PR , PR 2.7 0T @3 26 ARt
BRI  IC SR TRIA . SR ARUE 2k TH5 STP Ay i i
VR ROy R A ARG 3, SR B AR IR R
MREENE R, &S,

®3 SSTPORHFMIBEMHXEER(n=3)
Tab 3 Results of stability tests of plasma samples con-

taining STP(n=3)

e FlifEoh SN 80 CHIERIF7d
i%’ﬁﬁiﬂ?f}i Jro——— R LY A FE-EL
pe/nl ST , SR SMTHAREE | o o
(xts), pg/mL " (xts), pg/ml (xfs),pgml
0.50 049+0.02 4.08 0.460.02 435 045+0.02 444
2.00 1.9410.07 3.61 1.82£0.03 1.65 1.77£0.06 339
8.00 793023 290 769£0.26 338 7841024 3.06

29.2 JKNHZRES  BUeS FAIKAEL $402.6.27 50 R Itk
Pl STP AR | H |y o ok B2 R I ZHL AR ST SRR A, 20301 T
FICE 6 h S AL (—80~20 C)3IK . —80 TR
PRAF T d, #2247 TN 5L P PR 2.7 00 (A3
SEAFHEREINE 1L I TR A o SR BR v 2295 7135 STP
AR L, AR ARG 3 . 4 2R AR TE
WA RENE R, TR R 4,
®4 BSTPRAAKBNREMRRELER (n=3)

Tab 4 Results of stability tests of brain tissue samples

containing STP(n=3)

. FRAE b T3 R —80 TR T
TeREIRE, — P P
Sclli e killiaid SR
pg/mL Z /e RSD,% = D, %
(x£s), pg/mL (xts), pg/mL (xts), pg/ml
0.50 0.51£0.02 39 047£0.02 426 043£0.02 4.65
2.00 1.97+0.06 3.05 1.8510.04 216 1.89+0.07 370
8.00 797£0.34 427 7741028 3.62 7.89£0.25 317

2.10 KRR FAFGLEL B STP = iR E RN

¥ 36 L SD R EUAS B AES K 12 h )5, FfHLS> 4 STP-
SNEDDS 41 1 STP R & W 41 , &3 41 18 H . HX STP-
SNEDDS ., STP X B i3 it , 43 51 7K F1 0.5 % 32 H BE 2
Y NIRRT R A R 44 10 mg/mL (L) STP
T i) B2, 4% 40 mg/kg (Rl 2 2% A U 2 A 1) 74
SEER AR UCE ) S o T4 2505 0.5.1.2h
ik (% BsF ] A 43 I HOR B 6 ) AR LR BEE 0k A
I, WA E IR AR LA, L4 000 t/min 2.0 10
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min, 73 3K, T —80 COR/AF. MK T = IRMHAIG 1%

“2.3" R Jr A AL IS #EA T HPLC-FLR 43 H7 , 25 5 DL 3%

5o BRHKRIBUMSSE , 37 BIARSEIR B, O NPV AR BEER K LAHE

HE I ) I, PR DR, P AR BEER K PR T S

T —80 CIRfr. MHL T EIRMAKG F& 24" Jr

A 4T HPLC-FLR 73 #r , 45 R W3R 5.

x5 AREBAHE05.1.2h iR ALR D

STPAYIIREMNELR (x+5,n=6)

Tab 5 Results of plasma and brain concentration of

STP in rats at 0.5, 1, 2 h after intragastric ad-

ministration(x ts,n=6)

STP-SNEDDS STPIRER

i) b —— Ty, Ewp———
i MZ5KEE, wg/mL TRALHNREE, po/mL MK, w/mL  MEEHEUZEHIRTE , wg/nL

0.5 3706.65+949.22° 197869427736 162226£829.57 851.97+228.05
1 2421.52£601.46 1309.05£133.357 1294.86£881.33 559.841£31.79
2 1 694.68741.78° 122.01£77.24 652.48+333.23 604.99 +167.36

5 STPIREM LA, *P<<0.05
Note: vs. STP suspension, *P<<0.05
% 5 A AL, FE 45 B[] 44, B STP-SNEDDS K [/
P25 BE (2525 )5 1 hBRAM) P 4 225 Wik B (45 2l
J5 2 hBRAM) ¥ 25w THEE STP IR B i K (P<
0.05) . X HE/RHF STP il i SNEDDS Jii , Hi A 1fit 3% Al fixi
AR R I R AT
K Excel 2019 %k/4:, L STP-SNEDSS X4, LIH:
103 245 40 e B Sy R Al s G ) B ] ki X b7 g kg 26 21 24
Yy B G AR 2 P A O R, S5 VEE STP-
SNEDDS Ji5 , i £ Il 245 ¢ 5 (R 38, fisi 25 22 245 4 e - ot
LR B HLE N 0.39 T3 0.55, HL AT L% 28 14 i
SRR RS, I A B A S R TR 2,

2500 1
2000 —
//
= 1500 -
200 1 e
S 1000 1 7
)—{—(
500 1
0 T T T T T J
0 1000 2000 3000 4000 5000 6000
cu,pug/L

B2 STP-SNEDDS # & 25 24 J5 X iR I 3% #0 fiig 48 22 p
STPZ5HiR EHIX R (n=6)

Fig 2 Relationship between STP concentrations in
plasma and brain after intragastric adminis-
tration of STP-SNEDDS (n="6)
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B eAh, BT P bR 0 4 A f e 1T R LU ABLAS 52 10
FER PSR SZ R, PR 7 B o B I AR, A —
E TR A AR A R R R AL BT 5 1R Y R
U AR RA T 5 STP 5 17EAE— E AU Y 5 i
PR S AR , A B0 STP Il W 78 2.1 7 35 R I K440 F
Y B e A e AL, LT A i mT R B Bk 4y B [
INEAN 52 IR T A 52 ) 3 32 TR R R 1 e
IRSD¥/NT 5% . 5B R HPLC-UV P, A
T BRI AN E R T R R S e WEr
LC-MS LR, A J5 0 i A SR a7 B, H R B TR
15, WORT FH T 4B i AR ZH 21 b STP A 43 A1 5 2
3.2 HHHRLEFENERE

O A 0 R V- A B PR b B A R R
ARAVE S HAERT K . AT s 88 5 FA AL ) H
MOREUIVE R A, 28850 J5 B I W B R 2 #r , 18
BT ENERI R, WA L TRARWRK T BiEEL
R B PRk
3.3 FNHLAFE BT HYIERE

AT R Z—TE T3P e K, H 32 A
BB U LN 5 T B AL FE R B, B e A1 2, DA A
STP £ K B4 1l v A 43 A A 00 o A1l BB 5 YR e ] 422
JE X ZH 2 (R 25 W Uk R, AN SR A A5k 20 S B ) B
i, T H AR 0T E [ —sh W) b S RAE, LLARAS s 10 ik
HLZ WU B AR a3 ARSI B 24 3R X
Bty =X, AH R BRI E  a se2b , HLBe = A W Y 52
95 55 ORRESE L. SRS ARSI 1% STP-SNEDDS
NIRRT , DRAE AR S, B 50 H 4525 )5 STP
TER R i 53 AR 0
3.4 SNEDDS#2% STP ORAEMF A EMATITIES 7

55 STP Xf B i AH bE , ARG 4H A il 1Y) STP-SNEDDS
TR BRI Y R ik 2H 2 v B B i R 2 v T, EL I ZH 21
PR TS IR 25 B B W B R G R L PR
SNEDDS HA 2 STP H IR 4= YA EE (vl 474k, (B 7S
HE— 2R .

ZE BT A5 ir 57 A9 HPLC-FLR 32 i 54 P
R MER A BN R ARG, AT TS STP M H A
YA LA B SR AN 2 2 i A3 A T L, AT R e 22
STP-SNEDDS 7 H: & 52 50 8y W s\ A4 o 19 24 2 2 5%
AL Ak o K STP i )& SNEDDS Jii , FoAE i 2% | i
L rp ) 25 v BE X W) 8 4R L A A T s AR ) R
FHEE
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