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B E RS R R AR AR RIS K R 25 R R e 5 ok, FFAT R R R O H R 9 3 R AT R . ik 6 R K%
FHRRTHA LA (675 ng/ K AR, 2% T35 2.5.10.15.30,45.60,90,120,240, 360,480,720 min R # ik fn 1 mL, & F
BLIRIE )G , R i AR 6,5 B BE F g (LC-MS/MS ) ik [ &35 544 . €545 4 Agilent Cs, 53048 W BE-0.02% W B2 K& % (95:5,V/V),
ik A 0.5 mL/min, $AFE 5 uL, BB A 30 C; A&t KRR BT F a8 &R, 5T % R8N, 4n 8- A Mk 3 KRR
Y (m/z)337.1—188.0 . F L 8 F (W 4% )m/z 237.1—194.1], M & 4 i B2 5 K e 89 b 285 3% B, 5+ K 0 DAS 2.0 St g sh 3 4
B, R MBRER I K AR T R E 6 K TS B A 1.0~325.0 ng/mL(»=0.998) , 4 %5 JE X %69 B A RSD<5% (n=6), B 4
RSD<<6% (n=3) ;3 &} 5 4 (94.65 + 6.32) % ~(99.21 + 3.24) % (n=6) ; & Ji 2 & 9 RSD<<15% (n=6) , # & M X ¥ 49 RE
FE+6.2% M (n=3). 3 K& HH £ rts RAK K89 25 3 3 Rt A (32.5£6.1) min, £, 4 (211.8 £47.4) min, ¢ A (40.3 £ 1.9)
ng/mL,CLz/F # (0.006 + 0.001) L/(min-kg) , AUCo-rs0mn # (7 564.0 + 1 576.7) ng-min/mL(n=06)., %t K7k ffE T47 fFEH,
BRI IA VA KRN AR AT OB G B AR A

KB SR P HA AR E - B BT R R K e AR B

Study on Pharmacokinetics of Fentanyl Buccal Tablet in Beagle Dogs

HE Jingya, SANG Guangze, QIAO Youbei, HE Xin, YU Zhe, WU Hong (Teaching and Research Section of
Pharmaceutical Chemistry and Pharmaceutical Analysis, Dept. of Pharmacy, Air Force Military Medical
University, Xi’an 710032, China)

ABSTRACT OBIJECTIVE: To establish a method for blood concentration determination of Fentanyl buccal tablet in Beagle dogs,
and to study its pharmacokinetics. METHODS: A total of 6 Beagle dogs were given Fentanyl buccal tablet 1 tablet (675 pg/tablet,
buccally). The blood samples were collected 2, 5, 10, 15, 30, 45, 60, 90, 120, 240, 360, 480, 720 min after administration.
After precipitated by methanol, LC-MS/MS method [the determination was performed on Agilent Cis column with mobile phase
consisted of methanol-0.02% formic acid aqueous solution (95:5, V/FV) at the flow rate of 0.5 mL/min. The sample size was 5 pL
and the column temperature was 30 °C. Mass spectrometric conditions: electrospray ionization source in the multiple reaction
monitoring mode was used to detect ions, fentanyl citrate: m/z 337.1—188.0; carbamazepine (internal standand) : m/z 237.1—
194.1] was used to determine the blood concentration of fentanyl citrate; the pharmacokinetic parameters were calculated by using
DAS 2.0 software. RESULTS: The linear range of fentanyl citrate were 1.0-325.0 ng/mL (»=0.998) ; inter-day RSDs of precision
test were lower than 5% (n=6), and intra-day RSDs were lower than 6% (n=3); average recoveries were (94.65 + 6.32) % -
(99.21 £3.24)% (n=6). RSDs of matrix effect was lower than 15% (n=6); RE of stability tests were within £6.2% (n=3).
The pharmacokinetic parameters of Fentanyl buccal tablet in Beagle dogs included that #... was (32.5+6.1) min; t,. was (211.8 +
47.4) min; Cme was (40.3+1.9) ng/mL; CLz/F was (0.006 £ 0.001) L/(min-kg); AUCor2 mn was (7 564.0 £ 1 576.7) ng-min/mL
(n=6). CONCLUSIONS: The method is simple, feasible and accurate. Fentanyl buccal tablet have good fast-release and
slow-release biphasic release characteristics in Beagle dogs.

KEYWORDS Fentanyl; Buccal tablet; LC-MS/MS; Beagle dogs; Blood concentration; Pharmacokinetics
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75 F GRS, 20~48 h 5 A B KI8T B4R 1
L& TG YT , B kA BT,

S FHIB L0 25/ M 28 R Wi R4 2 iz, HoA ]
G B 2 SO0, AN B B aE M e L O (A
R TCT KR MR, 45 )3 5 e MR R X ) 8, L AT AR i
IR T B E 1980 R A 11 5= BE I s a], — ELH B
T, AT 02 . 1998 4E 25 [F Cephalon 2w F i T
JERJE 1 BE 26 25361 350 (R i 44 < Actiq)™™5 2006 4F 11
F Cephalon 23 ) % FH OraVescent® B 25 & BHH R - & T
BN ZFKJE H % R (7 i 44 : Fentora) "™, Fentora
ARG, 5~ 10 min B T 352G R0 2596, (H 2 HAH
AR, AN RE o i R K SR TR 2. AT
A 2 ZUGHRRE ER B E T A HN LR 21 3 AR
U], B0 = B0 1 0] - 22 11 Fet B9, BT 2
P 25 24 i 90 2 28 B by B il v e 2L & JR i s g AF
2L R A S5 Actiq . Fentora ifil 77| SE4ih I
il 728K e N8R A TR 2R R . b, ik
R R I G AR RO, 25 REIIUS 28 11 B R B
WSO PR SH R B R4 245V JE 5 G R v o3 i AR
HRHR A, o] BRI IR B g 18 B2, KB ]
Hedr A UM 25 BT, ST RE A BB AR . AL
S WA €03 - ER I B3 (LC-MS/MS ) V46 Hr A% R 44
PRI R 25 K JE I 25 Wk B, FEAH IR 255 8 180 76 L
RABN 253

1 7
1.1 =8

Usorvall ST40R & =5 3 8.0 HL (35 [E Thermo 2>
] ) s Masshunter 3 #H {5 15 % W 55 . RW20 15 i€ Ik 3%
(F5 [ TKA A F] ) 6460 = F PYZLFF LC/MS (3£ [H L4t
YNEIDIS
1.2 RS

ISKIE TV R (28 BB R R 2H 22 R T 3L
Wha A, 1520161104, HLHE 675 pg) s MUEKIR 2F K JE
X BE G (FE5- £ 171204-200704, 45 B - 100% ) - 2 7§ 3F-
Xof R (165 : 100142-201105, 45 : 99.7 % ) 1 [ v
B i 2 R WS BE 5 B R Gk Al AR X R 4y
Bradi, KAk .
1.3 4

FAs R, & B (15 + 2) ke, HHRERISHAE )
BHEAT B2 ml 4L, 5200 30 W) i A A& IE : No.6100-
1960000098, SZ 56 a9 A= 7= i AT HIES : SCXK (1] ) 2014-
189, A S 56 3 18 258 ZE PR K 2EAH R 2 W) L AR BE 2R I
L e
2 FiEEHER
2.1 HIBEEZS KB MZhiR ERNE
2.1 FEWAECH ORISR . R AR B R
iR 25 A JE X HE i 10.0 mg, FFY PSE3 A Fe ti) Jld o o Yk B2 Ay
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1.0 mg/mL IV AW, BT 4 CrRFE IR & . QAR
WA o A 2% R P S X6 BE U 50.0 mg, YRI5 i
e 1) S o R B SRy 5.0 mg/mL ROV L 4 °C VKA PRAT
£ FH L I PR P s o 2 P TR

2.1.2 EIESEAM @Gt Agilent Cis (50 mmx
4.6 mm, 2.7 pm) ; i SHAH : FHEE-0.02 % H R K %5 (95 :
5,VIV) ;i : 0.5 mL/min; HEAF & : 5 pL; HEE : 30 C
Rz I - - M4 R 55 K JE S A Eb (m/z) 337.1—188.0, filf
FERE:30 eV, ZRAE: 130 V; KL PUFm/z 237.1—194.1,
REFE HE - 40 eV, 2R BE - 150 VI35 L R+ 3 500 V; B4H
BRBE 350 °C; LS4 12.0 L/min, R HL 55 HY
B (ESD) , 1F 22 SO Wi (MRM) 453484347 .

2.1.3  MUZRAE S TRALEE  BCHRA R 2% 200 uL, & F
BT, 10 pL AR R (50 ng/mL) IR THEPR 30 s,
T 1 mL H B, iR @R 215 12 000 r/min &0 15 min, £
HU 800 uL Fif % 1.5 mL 2.0, AT, 5k i 80
uL FFSAZ 45,12 000 t/min 5.0 15 min, B35 pL
17 LC-MS/MS 43#7

2.1.4 TJEMEFLE B K2 ALK 200 uL, B A
10 pL FH RS A QR N o TR A L AR 4 2,137 3 T 5 s Ab
P 2,127 T T SRR A A A ISR S ) £
TP 5 8 50 ng/mL MIRKIR S5 A JE T B b VA R I bR T
TNAZS (LMK, 3 R T B EAS 25 (1 i S A
ISR+ NPRI TR, 45 R, 25 (I g P
P A T AR R S5 A JE Al T D5 S A0 22 , MRS
IS AR BE AL A 1.1 min, 5 5 75 5 0945 5 B a]
1.3 min, EREEI LA 1.

2.1.5 RPERRFZL K% O IS A o e,
Tt 5 B¢ A B & Mk B R 3 250.0. 1 000.0.,550.0., 100.0,
55.0.,32.5.10.0 ng/mL ()% B8 iy RAVAEH . 40 B EL T
X A G R AN 20 pL A E] 200 pL %5 (M3 H 3%
W2 13750 R 7 AL B B B 5 uL 647 LC-MS/MS
AT . DM IR 25 K Je a3 0 1 B R 15 PG -t gk i
AR Z LG AR AR (), MR R 25 O Je Jot ak Tk 32 A A Ak
b (x) , AT 1B . 5 18009 J5 & o y=0.964 Tx+
5.284 1(r=0.998) , 45 R B, Mi#% R 7% K JE 78 1.0~
325.0 ng/mL Jit i v P VE T N S i AT R 2 R AT A ¢
R, 2 PR 1.0 ng/mL.

2.1.6 K%K HU2.1.57 IR ik, BUHAS R 2
2% 200 pL I AFRRIR 25 A Je X BE S B AR o L 3
AR (250,300 ng/mL) B M2 AE i, 408 2.1.3”
TR 7 b B, B WS W 5 uL #E4T LC-MS/MS 434t ,
—WRFE VAT 6 BEA I, FELEM A2 3 d, R4 24 H [B1)H
FRFAFE S A BRI TS H N H Bl RSD, £5 543k
B, 443 H 73 19 H N RSD<<5% (n=6) , H [i] RSD<<
6% (n=3) , fFH 2015 4F kit I 245 L) (U3 A= ke i
SHTHR IR A O . R AR R L,
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Fig1 LC-MS/MS chromatograms

®1 BRELR

Tab 1 Results of precision

JREHEE  ng/mL HARSD(n=6), % HIFIRSD(n=3), %
2 45 53
50 25 56
300 09 41

2.1.7 WERRBEERIG 2157 R 5k U R 2
1M12% 200 pL B ARG R 25 A e % BEGH LI o 3
AR (2.50,300 ng/mL) 1 I AE 5, #7216 <2.1.37
TR kA B B VW5 pL 34T LC-MS/MS 4347,
—WRBEHEAT 6 FEAS AR, R 2 H I 5 R S Y
JoT R VAR, AN AS v 5 T o A R 1) AT B RS
SER N K T 3 B R R T 2 TR
R R (94.65 + 6.32) %  (96.74 + 4.61) % , (99.21 +
3.24)% ,RSD 43 51H 5.7% 4.2% .3.2% (n=6) .
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2.1.8  FEFRLN.  HUCHOAS R ZS K 200 pL, BRAS X
HE S TN BRI AN LA F R 2. 1.3 TR )y i Ak L AR
PRI , I AKE O S5 2 VA B 1740 % B R ARV YA, TR i
P, JART, LA B R A3 205 o L 34 vk
£ (2.,50.300 ng/mL) (4 5 A3 L AR &, B — IR EE EA T
6 FEA A3 BT , 5 AN P 58 I 114 R o 06 T AR ) B 58 i o
VAL T T (1 N = B N1 w7 (5% = T B I DTy A
) RSD 435l A 4.1% .5.0% .8.3% (n=6) , ¥ <15% , i
B 2015 45 R Cr [ 2 31 (DU ) 2 WA it 43 B 4 = D )
(A SR , 2 F AT LA 222 5 2880 g Xof A S B0 it
FRIFE I o
2.1.9 FEMEREG #2157 R e, R RS 1
1M13% 200 pL B ARG R 25 A e % RS LG s 3
AN 3R VR B (2,50, 300 ng/mL) [ M3 FE &y, 43 51 5 4%
T —20 CURAE 4 JH] 3 R URBIEPF 2 1 (29 20 C)iCE
12 h FITUAR PR 4 CY VR 24 h iR M, B — ik
AT 3REAR T RS RIL 2,
F2 BEULER(n=3)

Tab 2 Results of stability (n=3)

FBRIEATE ng/mL

Kl EED 5 © 0
=20 CHHL 44 RE, % 35 53 0.9
RSD, % 5.1 7.1 41
3R AGER RE, % 5.1 41 16
RSD, % 73 6.1 42
Fi12h RE, % 24 -62 3.1
RSD, % 45 5.1 33
JOFRIG 4 TV 24 h RE, % -35 5.1 27
RSD, % 6.1 3.1 74

2.2 AEFELLE

AR T4 60 kg THEEL, A4l AT (900 pg/F)
Fie VA R 4 A A R R 5k 45 ng/kg o BRUAER LU A
K6 H B RTES 12 h, A BROK, KRG D84S T 25K
Je g 1R RIEZ5 90 3 IS ] 75 30 min DA F, 43531
F4245)52.5.10,15,30.,45.60,90,120,240 360,480,
720 min BCRFIBCAM T F KL 1 mL 2247, & T &AM
RENMPUEEE o I, 55 o S B ) A i ot 2%
FE i, BR 2,137 N i A S |, $e“2.1.27 T T 454
PERRAY T TR IR 25 A e 1 I 25 ¥ B, 2 245 -sf il
o RAZIGIRPER H TR B DAS 2.0 G it
17 A s, X R R 1 2 - 5 508 E 1 T R A b
PG S B RS SR SFRE DR R
PN ) 2 - 15 2R P LI 2, 25 sh 2 B 5L 3

P ] 2 A 3 AT, S5 e 981 R 78 LS R AR Y Y
I 24 e B St RS DR T 5 218 B AR B 3t
(32.5+£6.1) min, t,, K (211.8 +47.4) min, 1 1A 0L, 2%
KJe 81 7 BRRE 7 45 24 5 i R R E T, SLRBAERFC T
[ 2554
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Fig 2 Blood concentration-time curves of Fentanyl
buccal tablet in Beagle dogs

R3 FAROBRERGCHHAHZESH (x£5,n=06)
Tab 3 Pharmacokinetic parameters of Fentanyl buc-
cal tablet in Beagle dogs(x+s,n=06)

2 R
AUCq-720 i, ng* min/mL 7564.0+1576.7
AUC;-» ,ng*min/mL 8206.3+1633.5

CLz/F,L/(min-kg) 0.006 £0.001
Cusyig/mL 40319
fip, min 211.8+474
Ly N 325161
3 itie
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EhPGF SRARTE RE 2O A R AR o FiTT
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TR VAR AR YT E T AT
TEIMIEFE AL B, o TR JY R JETE LR LTk
H IR 2 MELAZR I, Rt , T PP B e v A 2
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