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Abstract: Objective To prepare dexmedetomidine hydrochloride sublingual tablets and to evaluate its key quality. Methods
Dexmedetomidine hydrochloride sublingual tablets was prepared by powder direct pressing method, effervescence method and
sublimation method. The particle properties of the intermediate were evaluated by Angle of rerest and Karl coefficient. The
rationality of prescription and process was evaluated by the key quality attributes of tablets, such as friability, content and content
uniformity, dissolution, disintegrating time, wetting time and water absorption ratio, as well as the steady penetration rate of oral
mucosa in vitro. The pharmacokinetic differences between sublingual tablets and injection of dexmedetomidine hydrochloride were
compared in beagle dogs. Results The intermediate mixed powder had good flow performance. The friability, content and content
uniformity of the samples were all good. The release rate of the sample prepared by sublimation method was the fastest. Under the
same conditions, the release rate of the sample was the fastest when the ratio of sodium carboxymethyl cellulose and sodium
carboxymethyl starch in the prescription was 1 : 3. All the formulas could completely disintegrate within 5 min. The samples
prepared by sublimation method had the fastest disintegration, followed by bubbling method. The time required for complete wetting
of each prescription sample was proportional to the time consumed for complete disintegration, and there was no significant
difference in water absorption ratio of each sample. The steady-state osmosis rate of the sample prepared by sublimation method was

higher than that of the sample prepared by sublimation method. The steady-state osmosis rate was the highest when the ratio of
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sodium carboxymethyl cellulose and sodium carboxymethyl starch in the prescription was 1 : 3. After sublingual administration, 7,
C,.. and AUC,, in beagle dogs were (48.0+12.6) min, (5.6+0.5) ng'-mL™" and (8.7+0.9) ng'min-mL"", respectively. Compared with iv

administration, the bioavailability of dexmedetomidine hydrochloride sublingual tablet was 85.29%. C, . decreased by about 15%,

ma:

reasonable prescription and preparation process, controllable quality, best steady-state infiltration rate in vitro and absolute

bioavailability of 85.29%, which is not equivalent to injection, and can be solved by changing specifications.

Key words: dexmedetomidine hydrochloride; sublingual tablets; prescription; penetration rate; pharmacokinetics
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Table1 Composition

FEmtil&Tr A% B BRPEE SEORFE ARGE oKW RRE PR R BRI ST
RS FEKE/mg BE/mg  Bri/mg  A4ERWI/mg A4ER/mg Bik/mg H/mg #/mg mg  Bimg H/mg

¥iKHE Fl 0.2 83.8 6.0 / 7.5 / / 1.5 / 1 100
R F2 0.2 83.8 4.5 1.5 7.5 / / 1.5 / 1 100
F3 0.2 83.8 / 6.0 7.5 / / 1.5 / 1 100

8% F4 0.2 47.8 6.0 / 7.5 15 21 1.5 / 1 100
% F5 0.2 47.8 45 1.5 7.5 15 21 1.5 / 1 100

F6 0.2 47.8 / 6.0 7.5 15 21 1.5 / 1 100

AR F7 0.2 73.8 6.0 / 7.5 / / 1.5 10 1 100
W F8 0.2 73.8 45 1.5 7.5 / / 1.5 10 1 100

F9 0.2 73.8 / 6.0 7.5 / / 1.5 10 1 100
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MU, RIS
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A6 60 °C T8 12 h, %

2.2 HIFIEFME SN

221 WRLEREVEAT  (DKIES =R R

SHE T E Y B AR IR R 7 -k Ak,
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REBLHF IR & R . a5 SR WK 2.
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MR, THE R . g SRR R, e s A
N BB BT A &5 R b T e RS 2 W, &

®2 BAMKEME (xts,n=3)

Table 2 Charecteristics of powder blends (x+s, n=3)

ATy O/° W/ (grmL™) PRI E/(grmL™ ") RIRAEY% JEE /%
F1 34.42+0.10 0.57+0.01 0.69+0.02 17.32+0.17 0.31+0.02
F2 33.83+0.06 0.57+0.02 0.71+0.01 19.26+0.20 0.46+0.01
F3 33.59+0.10 0.58+0.01 0.70+0.02 16.76+0.15 0.46+0.03
F4 33.60+0.10 0.56+0.02 0.71+0.01 20.56+0.22 0.61+0.02
F5 33.43+0.06 0.56+0.01 0.71+0.01 20.234+0.19 0.46+0.02
F6 33.37+0.10 0.56+0.02 0.69+0.01 18.66+0.19 0.61+0.01
F7 33.62+0.06 0.58+0.03 0.71+0.02 18.48+0.18 0.45+0.02
F8 32.81+0.10 0.57+0.02 0.71+0.01 19.094+0.17 0.31+0.03
F9 32.63+0.06 0.58+0.02 0.70+0.02 17.26+0.20 0.33+0.02
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SD-2 5 (65:35) s R &N 1.0 mL-min ™ s Al R
35 °C Al KN 220 nm.  BRAS B E L A7 E K ©
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TE W E 2 0.1 mg-mL™ VAR, B, R w5
B8 20 L, v N RAH G aBA, id sk (i B s 5
T 26 R B EL R A0 S FE K 0 HEL b 0 &, FH IR B AH
fife FERRRE R AT SEFEIK E IR FE 298 0.1 mgmL™' (1)
T, AR R RS, RV, T B
o M EIRIFEPATIIGE 10 0, THE AR B =
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850 rmin, AR BN (37.040.5)°C, 4 HITE 1.
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Wk EREHRMRAELEREESE, HEE N
JBL A i 5 R BRAG SEFEIR S R RN 0.4 pgmL !
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Table 3 Results of contents and content uniformity

Loy} SR 0% RN
F1 99.56 3.21
F2 99.68 2.94
F3 100.21 2.22
F4 98.97 451
FS 99.16 4.68
F6 98.96 5.98
F7 98.99 3.28
F8 99.01 4.02
F9 98.24 3.01

HIRE ol B TS TR s E R M 2644 R, Mk T R AL
R AL A 4 RN 5 R WAL e v b ol oy 123 16,
FE SRRSO et . S5 R LK 4.
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2020 hi VY 538 M) 0921 fif fi I BRAG B9 00 5E o &5

SR, &AL TJT B BEAE 5 min N 524 R, Horb R
THHE 35 ) 2% TR o AR 3 AR I TR o A, TR R IR
o VA 2% BORE i 58 4% B A P 7 BN R A

iR NEKS,
2.2.6 VA fR] MR K EE N E S B SOk iRk

TEUOTH 10 mL pH 6.8 22 i WA Dy N R R £
ANF BER IR, B 3K B AR 8 em HIME 4837 & 2 K
JFET ERE R B AR RECADET
IRARAR b, 0 TR A e A I A B TR R & R
Al 58 A VR S R AR A 5 T A SR A Y Bl B
WKL . 3BT EE BN, AT BT R R 5E
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Table 4 Cumulative dissolution (;:ks, n=12)

. FRE 2%
ATy X - ; : ; .
1 min 3 min 5 min 7 min 10 min 15 min
F1 55.2+1.2 79.6+1.6 89.2+0.7 98.9+0.6 100.5+1.2 98.9+1.2
F2 49.8+1.1 80.9+1.9 90.6+0.9 98.2+0.8 99.9+2.0 99.8+0.9
F3 56.442.1 81.2+0.9 92.5+0.9 99.5+0.5 99.9+1.3 100.2+0.4
F4 61.2+1.4 86.5£2.2 98.2+1.4 99.6+1.2 98.9+0.3 99.6+0.1
F5 79.1+£2.2 96.9+1.1 99.1+1.1 100.14£2.2 99.6+0.4 100.5+0.2
F6 70.2+1.9 89.6+1.3 96.9+1.0 99.6+1.4 98.9+0.9 99.6+0.9
F7 86.4+0.8 98.2+1.9 99.1£1.0 98.7+1.6 100.2+0.3 98.7+1.8
F8 89.6+2.4 98.7+1.6 99.8+1.9 100.14£2.3 99.6£1.0 99.9+0.5
F9 88.2+1.4 99.6+0.5 100.1+0.3 100.0+0.9 98.9+1.1 99.1+0.4
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Table 5 Charecteristics of disintegration time, wetting

time and water absorption ratio

WT7 AR s E 5 1 /s 7K /%
F1 78.12 100.21 1.91
F2 52.54 80.12 1.96
F3 69.51 90.45 1.61
F4 48.51 80.12 1.86
F5 32.45 64.51 1.91
F6 40.56 70.33 1.71
F7 32.45 59.41 1.81
F8 27.54 49.58 2.21
F9 30.98 60.01 1.71

RS,

227 HAMREBBEEE R EAR TR BN
OHUR , AR ER K ph e 4%, AR 40 2 R R T 41
2,50 B 1 B 600~800 pm I E , B T pH 1
7.8 HIB IR Eh v b 4%

N Franz 7 B (12 380 & ) , 25 W) ith 4 N\ Tk
(2 mL), B AR B R K (10 mL) B T %
T S35 P T BE ) 37 °CHEIR K I, iy 3Bt 4 3 1A 11
S TR 1R BB s RE A B ST v TS W )
T, 53~ 500 romin' .

&L Tl i 12 v CGBEA% 0.2 mg) 43 il B T 2
Y, RERRGEE TR SR, 0T 1.2.3.4,
5167 h ARHUFE 1 mL ] B b 78 86 R FH A5 05 1) 22U
A 5 3k 10 wm JE R, BUBE VR AE AR AR 1%
fR“2.2.37 T3 26 A8  tH I BB E
=, M HAMNREBEERP).,

P=AQ/AAt
AQ AL ] P Bt 575 3k 86 M 1 25 W0 4 5 A A 2 3 i R
()75 2T A

SRR 6, A b7 & 1S R v i PR
ANFL, F7~F9 ik &b PAE B KT F1~F6, H i, F8
11444k PBE KT F7.F9.

228 AN HA L ERRA EEKE
S Z L7, LA IR A T F8 T il 4% Sh e 45 55
FEIK & & N szl LA 2 A LU RS R AR A

C1) € 1% 15 1% 4% 2£0) : Hypersil GOLD C,, &
BEF: (50 mm X 2.1 mm, 3 pm, Thermo Scientific) ; #+
525 °Cs a4 : 0.1% H R /KB (A)-LIE (B
16 P :0~0.5 min, 5% B;0.5~2.0 min, 5% —80% B;
2.0~2.1 min,80%—5% B;2.1~3.0 min, 5% B; A1

®6 BRFAAEIEETHBP(n=12,A=7h)
Table 6 P for each formulation (=12, A=7 h)

hb 77 P/(ugrem *h™)
F1 3.6955
F2 4.008 2
F3 3.938 6
F4 4.695 1
F5 4.1243
F6 4.963 6
F7 57911
F8 5.968 2
F9 5.841 6

MEHN0.4 mLmin™'s FUSESEUNT W15 K 4.5kV,
BRI E 300 °C, K 7T I 71 206.84 kPa, 4L 8% S
& 1% 77 344.74 kPa, N #4388 Sk & /) 344.74 kPa, £1
FEFOIK E 19 £ LR (DP) A\ [ HLJE (EP) il i
e & (CE) Al 48 = H 11 HL K (CXP) 43 71 N 66+ 14
25.55 V, A R I E m/z 201.1-95.0, £ £ 4T
WK 5E -d4-L-108 A1 R 25 m/z 204.9—99.0.

(OB it R AE 5 AR BE - SR B IR 25 2 28 XA
Bt B R B RAK B BEHLIP & R 45 7 F8 H il #h
B AT EFEIKE T R B (3R AT 5 FEIKE 0.2 mg) FI
iv 25 T BRI A L HEKE T 2 mL(F 2h e
FEFEIKE 0.2 mg) , 73l T 45 2510 ) 45 24 )5 22510,
15.20.30.45.60.90.120.240 min K Il . 7 & & 1
B[] s B R S ) &k B T AR 2 1 mL 2
Pt K2EDTA 1)K L3 H, 22 4 °C.3 000 r'min”!
B0 15 min SRAG M2 o B 22 B 5 100 uL, 4% 2 n
N W BRI TR A 56 KB -d4-L-TP A TR 32 1.0 pgmL™!
10 uL B4R B8 550 pL) it i &, £ E 4% %% 10 min
J&i ,4 °C+14 000 rmin™ B 0> 5 min, BUA VLA E , &
UL 40 °COIRTJ5 , 5% B A 100 pL FBEIE R W
WIRA B 10 pL BERES> BT .

(3) 4 Ab 2 - Al LC-MS/MS & & 43§ 77 2
W5 I RE i ARk R A S5 R IR B B B,
WinNonLin(6.3 ix , Pharsight) %4 , $% 6 3F J5 = A5 0
HHGHESH, KT GRER, 5ivhM
Bo, sh A £FekE & TR AR HEN
85.29%, C,, FEAK 21 15%, 1H 1, Bl K, bk B 7R
2250 ] DU 208 R A RS SR A v, AT IR B
5 R AT SRR E T AR 45 24 I A A
3 it

AHF TR 3 5 ) 4 SRR AT SR FEIK E R
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R BBRAZREREE THEEHENAHZESH (n=8)
Table 7 Pharmacokinetic parameters of dexmedetomidine

hydrochloride sublingual tablet and injection (n=8)

ZH L& Zx L il ARG A%
Choa ng'mL™" 6.6+0.6 5.6+0.5 84.85
fnax min 39.2+8.2 48.0£12.6  122.45
AUC,, ng-mL"min  10.2+0.7 8.7+0.9 85.29
fs h 1.6£0.3 23+40 14375

Fir o R o R MRS A RR WY SR AT ek
PRI ot 5% 50 77 o B R PR A AL, 2R € M A AR
FORE iipr 8 54 SR IN S ESEY E Ui b = U I
e BT R R 48X AR B2 N 85.29% » 51 B
HEIAERL

1 [ A ) 750 45 245 75 468 170 A 7 A RO AR
B K2 BRI E LM g, BT, Dk
PR 75 3 2 DLR SRR R B8 T, — M R K
7 5 R T A PR R e 55 ) o BB E IO 2 1
LB I LB AE i [ A< 0 B 7 A A
A RER A IR E B ek, fEELE
24545 [ A SRV BE ) 3 1 » A o ) L3 A T 4 T AR
WA 22 45 T A RN R0 A R B i[RI X
T B AR W RN I 25, 3 R 4 2 AN AT
DUE S B RO, B e AR R B L R RE G v R
MM, HAR A BTN

FRIR AT R AT K E A T4 B BRI B TR
AUE R B ATHLRROE U R B A R AL
HIOCA 5 700 B 7, 45 245 700 B R 4 245 3 A2 T
L PEBIA T HIGRN . HRERARIEKE ST
FRIE TS R 5 AN R IR I 8 75 EL O 1 Jls LT
RBAE T 5l PR 25 24 ] B0, R6 UL A8 5 v 5 85T
W& SR NARETE D s R B LS 25 2454«

RWFFN T ARG BN FAR R AL T7 T2, 508
o 3 FpF BUfil 4 1 SRR AT SRFLIRE R A, 20l A
H TR A FR R AR P DA B ol i PR % i o 2 i 12 i 1T
hiaks, B8 LR & TN E. ERER, R
JHI T 6 25 1) % B RF ot o P8 P IR 300 94 P 1) LB K B
LA R ARSI R B E R B T B T
SHGENE TZ. RLRIFHERE TAEMAG ST
I RE iy, AN R 288 K P 2 1) 0 A 2R 51K i oK
B Jo Bk 2R, A5 R, AR T R RN A A
ST LA IR 2 FP R M AN AT A8 R R L AR 4 AN (3
DI, B i 0 < 8 5 B A B SR A0 T Ak 5 o s A
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