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Abstract: Pulmonary hypertension (PH) is a fatal disease characterized by pulmonary vascular remodeling, in
which pulmonary arterial hypertension (PAH) requires long-term combination drug therapy. In this study, we
developed bosentan (BST) and sildenafil citrate (SIL) combination tablets to address the complexity of clinical
combination drug regimens and poor patient compliance. An HPLC method for the determination of the content at
pH 1.2, 4.5 and 6.8 was established through pre-prescription studies, which confirmed that the solubility of BST
increased with the increase of pH, while the opposite was true for SIL. The prescription was optimized using wet
granulation process with dissolution and content uniformity as the core indexes, and the optimal composition was
determined as 47.8% BST, 31.2% SIL, 8% — 18% maize starch-pre-gelatinized starch (2: 1), 2% — 8% sodium

carboxymethyl starch, 3% behenic acid glycerol ester and 1% magnesium stearate. Quality evaluation showed that
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the tablets complied with pharmacopoeial standards and had good stability. Pharmacokinetic studies in SD rats
showed that the 7 of BST and SIL in the compounded tablets were 3.76 and 0.94 h, respectively, which were
comparable to those of the commercially available preparations and the half-life was extended by 3-fold and 2-fold,

respectively. This compound preparation significantly improves patient compliance by simplifying the dosing

regimen (43 mg BST+28 mg SIL, 3 times daily). The two drugs can reach blood drug concentration at the same

time, creating favorable pharmacokinetic conditions for achieving synergistic effects at the pharmacological level.

This characteristic makes the compound preparation a potential new strategy for the treatment of PAH. The study

was approved by the Animal Ethics Committee of China Pharmaceutical University, and all experiments complied
with ethical regulations (Approval number: YSL-202505069).

Key words: pulmonary arterial hypertension; bosentan; sildenafil, combination therapy; pharmacokinetic

study

izl ik = & (pulmonary arterial hypertension, PAH)
J2 1 2 Fof Ji DR 5 e it 20 ik ) R B 5 A 503 ) 0, e
AR S EE L OEEEEEW T, PAH T
A% o 9 B A BT A1) 7 T 0L 3 3 M 0 TR ) R A I A
AR (a0 7 2-1) BER0E R, T I &7 5k A 5[4
—H A (NO) FIHTFI IR K] Fak F i, 5 30kl i & i
il BEFIX SR EEALE, FDA St 13 Rk 1k
2RI, F TR A L AT AP . X e 2 i
P/ LA WA A 0 S0 LA T 5K A o, S IR L R
s 100 41 4 A 38 5 R o A 9 S5 AR D, A AKCAE % PAH
{opeid i

SR, Bt 5 d E Fg, FRLBE RVR T 25 BT A AT
SR, 18 FH T 2 26 LIS B I A 97 VR OO IR THIT
R o3 TG (0 b o SRS, Horh Y R S AR Bt
7l -3 A= 1 (bosentan BST) 5 5 T fif {2 — Mg il 410 1l 751 -
M5 % 75 Hb 8 JE (sildenafil citrate, SIL) fJ ¢ & PAH
—LRIRIT IR . XA 2 4 S B ) N R 2RI NO
G, EAE AL EIE R AN

ERERNE, ~HFAES R4S %
(pharmacokinetics, PK) #H EL{EH: BSTi#id %57 CYP3A4
iy, I3 SIL AOACE, T RE PR L i 243k B2 1T SIL Be 40
Hil HLB B 7 %z Z 1K, o> BST # kS, AT
Pt v LM 24 B R /KU X AL BLAR 22 4 BST Ifi
24 3% B T v AT SIL AL 24 R FAeAEK, fHL = K8 1) i PR AT
FURA KB 119 11 PR S B AIE 58, % T ¥ 2 o E B PAH &
&, WA J7 R RTT R T 25 m . IX R
T 25 ) AE 25805 b 0B R 2 DL S IR LAE PK 1 (1)
Rii-AlT

SR, A% GIC & 7 1k 1R I PR S, FH THI I o — > 7 02
Pk —— A 2 4R . B A HRF P X BST A
3UKCSIL, Qb 5 2% 0 J7 S P LA T VR ST AR TE, S
FOR B e XA S IR RS 25 52, 1) 55 24
W ) RUORE, He %38 T RE R A T OR S5 B TUS

DAL, R —Fh RE 8T 1045 24 75 58 9t v B 2 A Ok ) 38
R, 3T PAHBES 16T B R EE

FET LA S, AW BT R —F R H 3 KK
BST 5 SIL HIRE 5 b7, A wi k& FH 24507 &
BB B F AR NEZE R . 1, AT T2 ik
SR AL, 2 AR E 0 A R 5 A 2 R
FrRUER 7 17l FoUk, FEAR VAN iZ 0150 1 PKOARRE,
P 245 ) B A I 24 R FE I R () [R) 20 22 57, N SEBLET-1
FNNO @ 2% P [ v6 97 $ ft 7 PK H R KL filh o ASHIF 55 4
BN PAH B SRt —Fhyr RCEAL 25 SRR T
B AR mE, I [E) S 2 20 T A o R0 R RIE R SR A
SRk B R S %

MR57E%E
HEm5RF WA FE R ZG (1092818, _LifgERTiA

TR A PR A B, PU R R R 2 (BGX103, i
ER A5 1% 245 BL B A A BR 2 \)); N-25 HY 3 TG 8 E
(J16A10H95420, b ifg V5 it A=V BL 1A BR A |, Xf 52
IR W R TG (K2126015, _E BT+ T 4240 BHE 4
R #]); TR IER (CS, 20230714 725 [ % 5% 45 4
PR 2 Ay, 2 B O 4F 4 35 9 (CMC-Na, 20240919 31k
B9 0 AR 2 ARV BR A |); FR N 4R 4E &R (HPMC,
C15602734 FR YN T7 A0 2 24 i I A A7 BR A 7))y SRR
L 21 4 200 (CC-Na, F20209990136) . L1 #7 12 H
fi& (GMS, F20209990110) 14 H YLVG i /R 3% = B2k A
PR & T AR IEH (PS, F20170000210) 32 H 3 3 4
i (CMS-Na, F20170000206)- % 4% fi§ K30 (PVP-K30,
F20170000217). i fIg B2 5 (MS, F20170000205) 4 H
RO 2 R R A IR AR BB O (B
ai, 3% [H Fisher 2 7)), HAR A A A5 75 dr 4l

1XEE B ROOAH i (DGU-20A3R, &
A BRAT]); Hrh R ML (DP30A, bt [E 25 o Rl a
PR 71); BAX (L-128, db 5k F R R A A)); 15



JioeHE AR P A VG TR AR AL T7 Fy R ) A K 2 Bl 2 © 2299 -

TR AE VR B FR 48 (LRHS-80-1, 51 #N 4 €1 B3 45 PR 2 7);
KB IE IR IR % 2% (SHA-C, 435 T3 45 22 b S 56 A 2
J7); B0 AL (TGL-16, ¥ B A S 56 2 A 38 1 K A A,
AN T (UV-1800PC, L i 35 1A 38 A TR A
7]); & eV R B (ZRS-8G, R K kK K BHE
ARAF).

SCIGENH  SPF 4% SDOKER, MEME, A5 (215 15) g,
B o 7 L B ) B O AR A, A A% IIE S SCXK
(75) 2024-0003 . Jir A 200 sk 50 35 75 & sh 16 #E 25 i
2ebRdE (FHES S YSL-202505069) .

LRI

I BST AT SIL fifi 28 5370l K 26 R U BST
B STL k) 243 B, B WA I 8 75 V8 A 0 0 3] s 8 i) B
1 mg-mL" () BST fifi % ¥ F1 SIL fifi £ 9 -

THHEME SN BERIEERAME, B
10 mL & JfH, M E &R EE S AT es. ¥E
W22 0.22 pum JE I 38, BT 19 D8 WM R 5 RO 19 2
SEPEY RS

br W 4 ) BUGE & BST 1 SIL fifi 45 W
(1 mg-mL™"), FH ¥ 3l A R 75 ¥ Al O e 2%, dc 2K TC i) A
43 pg-mL™" 1 BST #5 1 it ¥ W F1 28 pg-mL™" ] SIL b
HE S

B W 4> B FREX BST A1 SIL 3& &, F it
M A VAR T E A E 10 mL. B 5E B 1A LA
6 000 r'min” &0 10 min &, F35 WA 0.22 pm L JE
JEE i o ECSE 8 YO B IR B A R R ) B | mL 2
% BST 43 pg.SIL 28 pg IR 5 I W -

b IR ERERVE T K G A ALY pH
321 0.1 mol-L" pH 1.2 BRFRVE WL, B — S8V T
K 5 22 1 pH #1453 50 mmol-L™' pH 4.5 i 2 25 2%
TR EH T R S KU VR A A AR T pH AR
50 mmol-L™ pH 6.8 W 2 £h 22 1 K

OIS RN BRI HUBSTL SIL
B AR RS SRR pH 1.2 BiER ISR \pH 4.5
TR 5 22 vl 5 pH 6.8 T IR +h 22 it = VR 21, il &%
FRAHRABHR SR . S (PR N RILANE 245 48) (2020
i = B8 ] 0401 45 78— 1T WL 23 A6 V22, 43 il LAAH
N pH E FIA i A2 A, #E 200~400 nm £ 5 3E 47 4
PR . AR E SR 58 SO, DA K e Ak
b, W N AL AR AE B

RAME RS I E 2 pH 1.2 flpH 4.5, i)
A R 2h 2 P (pH 3.0): L JiE = 26:74; pH 6.8 Itf,
TENH: BEER Eh 22 M (pH 5.5): 15 = 26:74. HA%
24 3 4% Diamonsil C,q (250 mm x 4.6 mm, 5 pm);
L : 1.0 mLe-min™; £ 3% K: 273 nm (BST)/290 nm

(SIL); FEi: 40 °C; HEFEMARAR: 10 pL.

FEFER

L@ BRI R T A RORD 2 A R
VW, oy BRERE IR0 A0 B, VRN 2 1 g R A
BST A1 SIL Wl %€ 4776 T4 -

RVERKE S /EpH 1.2.4.5 M1 6.8 544 F, 7051
FH 9 51 M A% B BST A SIL fi# 45 W1, AL il — R AUAS [
JEE B o R VA TR . R E 10 pL BEAE, 0 SR (0 1 1R I i
o o3 B A R SR (C) N AL bR, WE TR (4)
PR, FELYERNA 8. [ — sl ol T —
R EBEHERE 6 UK, 10 5% (i 06 T AR, - 0 5 o i
7 (relative standard deviation, RSD), % % H P} % & .
A AN R S 56 N 53 EAS [F) H AR A VA T, 1 SR 0
[HIAR, 115 RSD, 5 %2 rh RS % .

FasEtE T 0.3.6.9.12.24 h 4 B BUAE R 5 A T
HERE, 0 SR AR T 1H 2 RSD1H, %W AE 24 h N
[IAa e Pk -

SR 43 4% 80% . 100% - 120% 475 7~ B AR Y
BST Al SIL JF KL 24, BT 10 mL &I, #4877 Ee ol fin
NHGHEL, ANAHHE IR G e . B0 eI EE WA
0.22 pm f FLIE R 8, 980 FH I Bh A B e, 4 i il 43
JIT 75 JoR B R FE (1) BST ¥V AN SIL VA . A5 IR S v v
HERE JG 10 S W TR AR, 2 o il 42 v B S o Ak B, [
R (%) = (S04 T A/ V& T AR) x100%.

ANFA T AR AR 5 R BRI
I 5€ BST AT SIL 7 pH 1.2.4.5.6.8 J2 7.4 DU £ Jifi v (1)
PR MRS . FARERVEM R 17 10 mL & Al om A
5, B VR JG AE 37 °C M IEIRIR Y 24 h Lk 5
VAT B IS, 22 0.45 wm L I8 BE I g, B4t
JER (6 T R B AR R ) HEAT (il oM. SR AR
7R i DU RS vy A T A o ol = A RO I B
fife P o

JRARBHAH A 52 A B 24 F 3R gk A7 1 4
VAR, DL T R 24 5 Akl 22 [R) R Bk 5 ARl 2 T
FHEAEH, Bk B GG (Rl . B U 8RR 2
5 0 AR B A R A R AR A, il sk
PRRFIE B AR

SR FRFIMTEMEEME R

27 BST Ml SIL B _L 7 259 Tracleer il Revatio, I\
SER T IR BST IR A 43 mg, SIL IR 28 mg.

Lb 5 TR AN & T MRS A8 R A EVE R,
WHES S B S ERM TR W ERBT
25 IR TR RS TR B8 7, 5 R 24 4 PR WSO RN AR A R
FA B T B S AR IR T B AR 2500 % 1Oy i
F) — S, 3BE G 53 40 A AN S5 T S W 25 ) 2 A R



-+ 2300 - Z5% %4k Acta Pharmaceutica Sinica 2026, 61(6): 2297-2305

Rtk HTET7 R RIA N E A, B BST M SIL 24, &
J5 B A T A S A R A A AR R . AR e i
TR K B IE S R FIRAR R 500 2 B AT N, B
A 7E s B it N B T R e RO R L AR E T
Wi 3 A 5 st HEAS R  =E EE Bok  h ME  RT R R
B A AR, Kk, AHE T CUE B S &
B 5] B R AR bR, 80T 2 52 ## ) (CMC-Na, CC-Na.
CMS-Na). i #77 (PVP.HPMC.H,0), Ll J 3757 (CS-
PS.CS + PS) W Fh 28 F0 FH &Sk i e L ik 7 s il il &
G 2% SRR VAR S 50 BB I H 3% R v T2 & I
PE, B R s A % L2

W SRS, WA TS 1% T = Ak
FRAM ) pH 1.2 SRRV (1R F1900 mL), i & 2h 37 °C,
B E N 50 rmin”e T 5.10.15.30.45.60 min I} (7]
W5 SEURE 10 mL, [FIRF 7S 10 mL ARV A . &%
A % E AR AE B SR BST 7 45 min i 2 HEN >
80% (br7~H), SIL £E 5 min B B+ H 5N > 80% (b
NI B RS EARYE R N RILFIE 25 L) (2025
FERR) DY 38 ) 0941 75 &3 &) BE A A vk, e R &
HIFIFF A brs R IOFEEE . AR 5 5245 Xt & 07 A ik
AT RET7 Ak, B B R B fI Ak g 2 A ) % T2

FREFMARREETR SHE(PEANRILAE
24 8) (2025 FhR) VEAN B 5 A RIS R L
e A RE A R HRE 22 (s 250 (kL2 AN
il e YR AR T IR (1847 ), H & i .
e L A0 s BT o ) R 2 e, DA R o )k S 5 R K
W S50 AR T

HRRANEER

YT R MFERAE K 10 R SD oK BRUBEAL
2y 9 TR HE B 40 (BST 30 mg kg + SIL 19.6 mg-kg™)
A Bk 7 59 41 (BST 6 mg-kg™ + SIL 3.92 mg-kg”, n =
5) T424)50.083.0.25.0.5.1.2.3.5.7.9.24 hi it
HRHE Ji5 & ik A B 0.5 mL, & T WA AL EP &, T
3 000 r'min™ B0 10 min, 73 55 L 3% 5 -80 °C 264~ £
TERFI . SIL 7644 Py 2 41l 5. 3% P450 Big A 3 AR A &
T B AR V-2 3 SIL (25 B M N R 25 1
50%), F I3 5 5 15 i 249 3 [F) R B0 24 B P
W A . PR, AR SEEG SR H HPLC 25 [F) 20 58 & i 2%
H SIL B Hod AU ) ot B9 B, I DA & 1Y) 5 i 24
WP RAE SIL AN Z F2 5 (AUC,,)-

I 2% BE S I AL FE 792 B 150 pl I3 RE &, 4K IR
BN 50 uL 9 #5 LAE (internal standard, IS, X} ¥ 3 4%
F R T B, 40 pg-mL™") 150 pL NaOH (5 mol-L™), A
Ji€ 30 s, FIIN | mL Z 2 £ B& iR BE 3 min, T4 °C%
T 5000 r'min” B0 15 min. W EL FIE WIT A SR

MR-, FHIAE B0 AV A AV 49 ) 0 R A o VTR

I3 B S RS ) v ISR R ARV R 43 A
H{ 25 uL ) BST. SIL 8% 4% N-25 3 STL % % 7 (B M
300 ug-mL™") #1125 uL 7% [ MK S), I 50 pL IS Al
50 uL NaOH (5 mol-L™), iR i€ 30 s, J& G281 [F]“ M K FF
i (38 53227, 45 BN 7] 5 5 B35 11 I 2R 0T Bt ot Vi

TEMK  H200 pL =* [F M, 1A 50 pL NaOH
(5 mol-L™"), J& & A 7] “ ifn 3% B 5 i AL B 535, 15 2]
el ST A7

I 2% FF & W€ s A 3% 4 - Diamonsil Cg
(250 mm x 4.6 mm, 5 pum); M BNAH: LIE (A)-BF R £h
G2 b (pH 5.7, B), i3 4T B B U6 i : 0.00~0.01 min,
20% A; 0.01~30.00 min, 20%~30% A; 30.00~
30.01 min, 30%~20% A; 30.01~45.00 min, 20% A.
I 1.0 mL-min™; #:36: 40 °C; A& M3 K 230 nm; it
FER: 20 pL.

MR FEmRE 2N E 5 EFRIE

LJEtE  BUEE BST.SIL Al N-2 H 5L SIL () 1fi 3%
X HE T OIR 21, DA K ISR O A O e S
SR

R B E e IR IRRE AR TS R
I IR S VAT A1 0.1.1.10.50.100 pg-mL™" ff) BST.
SIL 1 N-25 B & STL I S5 0] B et V5 R, 43 ) g 9 9 i 5
i AR . DA B BE C OB AL b, 2447 06 T 7
(A) PP BRI TR (4,) 1 LCAE DAL bR, 1 264 1] 1
I3

W BE AR EVE  [E) b T BRI AT O % RE T AN
CRRGE TR, B IR HR AR 2 AT, sk BEAR T
BRI €% BRI TR 2 L, TS RSDAA .

M 2ERE S EISCR R B L HR (80%)~ 1 (100%)-
1 (120%) 3 AN 5 2 94 B 7K ST 10 25 Wit 45, 43 T3l N
7 LR ) 2% DA, S5 SRR AR (R IR A o R Ak 3
TiiE” o [EIE, DAKH [E) 5T 523 BE 2 M bs VS T (8 5 1
FHE) AE SR I P AT AR o JE b A v
SEREMA S W AR (IS) g AR b, #4230 (1) 7 E
o B VR FE I [T 4

ISR (Yo) = (I A i U T A Ll /5% TRt e T AR

EL) x100% (1)

MZGRFEM T F I 2R (0 AL 3 5 VR b 3
BN LB ML IR AT: i, 45 2 P i I W, R RERE 2 il s
A 0 U TR AR, 5 4 e T AR B AR N b v Y 42 07 2 0 5
A B 1) 5L 2 24 A o

i F A8 % Phoenix WinNonlin 8.3 % {3
AT AR 5 AR oA, FA 25— i 2R 9 v R A B
P24 B % 35K FH GraphPad Prism 8.0 17 4t



JioeHE AR P A VG TR AR AL T7 Fy R ) A K 2 Bl 2 -+ 2301 -

2T, SR LIV I ME + bR ZE (v £5) ROR, P <
0.05 W AEREA LI FE L.

R
AR R AR K EIMNRBUE KO HRE

1 %7~ BST. SIL A4 8L 7E pH 1.2.4.5 F16.8 41
i o SR AR R 25 B . BST B KR AT K g 230 A
273 nm, SIL ) fe KWWK 09 230 F11290 nm. 4k
A RN, XA A T T RS R
e ASF pH N 259 & &, H BST # SIL 73 7 7£ 273
H1290 nm I W Yig 06 B3 5 — 25, B DL BST 1% 4% 273 nm,
SIL #£#£ 290 nm.
2 INEESRAEFRIE
21 EEM pH 1.2 M14.50F, BST A SIL f) H g i) [i]
530N 2.5 F14.2 min, PIER) 73 B E N 6.5 > 1.5, fF &
3R pH 6.8 i, BST A1 SIL [ H U6 i 8] AH Sz, 4 1 11
SFERENG6.0> 1.5, FFAER. EF A pH FIEE R
HAHRE .
22 ZMSERBEBEE KARDZIEET LR IE
a5, fEpH 1.2 f14.50F, BST A SIL ) [8] 19 75 72 4 1
Ny =16486.1x+2 812.3 (R*=0.99) Fly =12 333.6x -
1 383.9 (R* = 0.99), & B P Fp 25 W 7E R SR 0.1~
100 pgmL" B HA RIFMZiEx ) by RELD
VTR, x N IR E). 7F pH 6.8 2 F T, BST Al SIL
B[R 7 72 49 3y = 22 498.4x — 15 882.6 (R* = 0.99)
My =13 247.4x - 10 438.9 (R* = 0.99), S H i 5 5 7F
JR B 9 0.1~100 pgrmL” (BST) 5 0.8~80 pg-mL"
(SIL) &R &R R

K% 7 TH, 75 pH 1.2 F14.5 %144 ~, 43 pg mL”!

BST Fil 28 pg-mL" SIL {J H Py K % £ (RSD) 43 5l A
0.27% H110.42%, T [B]K %5 253 1) 8 0.36% H10.46%; 1E
pH 6.8 2641 1, [ ARG 5 & 23 30l 04 0.47% #10.32%, 1
) K 55 B 43 591 9 0.04% A1 0.41%, FT A 45 B BMK T 2%,
FEG i T iE S A R B SR, RIAR T B A R I
PR A

A BST B

0.4
0.3
0.2
0.1

Absorption
Absorption

0.0
-0.1

-0.2

-0.2

23 FREM ApHI12M45%MF, 43 uyg-mL" BST
128 pug-mL™" STL FIF& & 1% RSD 437114 0.89% F110.72%;
7E pH 6.8 2 1F K, Fa5E E RSD 73 514 0.11% 1 0.42%.
Jir 5 RSD $5 /N T 2%, 56 J7 5 B3R, R B BST Ml
SIL AR i VA W7 3 Fh pH PR B R 24 h NS R FRFRE
2.4 [EYEER  {EpH 1.2 F14.55, BST A1 SIL /-1 [l
W 2 5 (100.29 + 1.40)% A1 (99.81 + 1.20)%, 7
pH 6.8 I, 73 A4 (99.95 + 1.44)%A1 (99.69 + 0.73)% .
A5 [ 45 4 98%~ 102%, H. RSDAEHI/NTF 2%, 145
BN NE R EER, R ITVERA RUAF 1 .
3 TENBRRHGaFAREE

PR 24 VLRI ik B 5 R S IR N 3R 1 BT, VAR B
S pH K . BST 13 5 B pH I i 170 386
SIL [ 5 fiff B2 Bl pHL (%) FF v T ik 2 o 19 28] 0 A V8 R
HpH 4.5 2] 6.8 Bk B3, 50 iERI L a4
X2, HAIESE T 7E pH 1.2.4.5 A1 6.8 43 5l 1 37 433 7 5k
Fo Db Bk . Db Ah, EH T 24 RN AR R 5 SR T DL T
BST 1 SIL EAN A pH 2544 F B IR FEAFE 2 5

Table 1 Saturated solubility of BST and SIL

Medium BST/ug-mL" SIL/ug-mL"
pH 1.2 <0.1 > 5000
pH 4.5 1.00 £ 0.24 3 780.67 + 1.56
pH 6.8 74.60 £ 0.07 25.58 £0.05
pH 7.4 104.96 +0.12 19.07+0.15
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Figure 1 Maximum ultraviolet absorption wavelength of drugs in pH 1.2, 4.5 and 6.8. A: BST; B: SIL; C: Ingredients. BST: Bosentan

hydrate; SIL: Sildenafil citrate
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Figure 2 Dissolution curves for different factors. A, B: Disintegrant type and content; C: Adhesive type; D, E: Type and content of filler;

F: Screen mesh. CC-Na: Croscarmellose sodium; CMC-Na: Sodium carboxymethyl cellulose sodium; CMS-Na: Carboxymethyl starch

sodium; CS: Corn starch; HPMC: Hypromellose; PVP: Polyvinylpyrrolidone; PS: Pregelatinized starch
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Table 2 Homogeneity of BST and SIL in compounded tablets under factors. n =3

Factor Drug Parameter X A= |100 -X | S A +2.2S Compliance or not

Disintegrant type BST  CMC-Na 11.3 88.7 2.9 95.1 X
CC-Na 105.1 5.1 0.9 7.0 N

CMS-Na 103.9 3.9 0.9 5.8 N

SIL  CMC-Na 31.0 69.0 4.5 79.0 x

CC-Na 98.4 1.6 2.0 6.0 N

CMS-Na 99.2 0.8 0.4 1.6 N

Disintegrant content BST 2% 102.6 2.6 33 9.9 v
5% 98.9 1.1 14 42 N

8% 98.5 15 1.5 4.8 N

SIL 2% 103.0 3.0 1.9 7.2 N

5% 97.8 22 3.6 10.1 N

8% 106.9 6.9 3.6 14.8 v

Types of adhesives ~ BST ~ H,0 105.1 5.1 1.2 7.7 N
PVP K30 100.7 0.7 1.5 4.0 N

HPMC 101.2 12 0.2 1.6 N

SIL~ H,0 101.4 1.4 2.5 6.9 N

PVP K30 103.5 3.5 2.8 9.7 N

HPMC 103.7 3.7 0.4 4.6 N

Type of filler BST CS 107.1 7.1 2.3 12.2 v
CS+PS(2:1) 100.2 0.2 1.0 24 N

CS+PS(1:1) 107.4 74 5.4 19.3 X

CS+PS(1:2) 103.5 3.5 3.7 11.6 N

PS 93.1 6.9 1.8 10.9 v

SIL  CS 97.0 3.0 1.8 7.0 N

CS+PS(2:1) 91.2 8.8 1.9 13.0 N

CS+PS(1:1) 95.3 4.7 42 13.9 N

CS+PS(1:2) 105.9 5.9 6.4 20.0 x

PS 104.8 4.8 1.9 9.0 N

Filler content BST 8% 103.4 3.4 2.0 7.8 N
13% 101.0 1.0 1.4 4.1 N

18% 104.6 4.6 3.7 12.7 N

SIL 8% 99.3 0.7 3.0 73 N

13% 101.2 12 0.9 3.2 N

18% 102.7 2.7 2.8 8.9 N

Mesh BST Unground 93.4 6.6 1.2 9.3 N
Grinding through a 100 mesh sieve 95.9 4.1 1.3 7.0 N

Grinding through a 200 mesh sieve 96.2 3.8 0.7 53 N

SIL Unground 102.6 2.6 1.5 5.9 N

Grinding through a 100 mesh sieve 98.9 1.1 0.6 2.4 N

Grinding through a 200 mesh sieve 101.3 1.3 0.5 2.4 N

72 SMSBEBEE KRN IEHT LR H
i 5. BST.SIL Fl N-2 1 EE SIL 1) [ 1 77 72 75 7l 9
y=1.87x (R = 0.99).y = 1.65x (R* = 0.99) Fll y = 1.49x
(R*=0.99), y RE LW 5 NP g T AR LA, x AR
23R, (Rl T RE R ] BST L SIL A N-25 AL SIL
7£0.1~100 pg-mL" J5i &R FE 6 [l N R X R R UT .

5 % B J7 1, BST. SILN-2% F 3L SIL (9 H 4 K %5
JE RSD A 73 3 4 1.42% 1.50% F1 1.81%, H 6] 25 &
RSD {H 4 511 4 0.80% 1.67% A1 1.44%, RSD 417 2% LA
W, T AR T B T E K
73 FEM BST.SIL.N-% H 3 SIL (952 52 £ RSD
1B 5 51N 1.32%+ 1.66% F1 1.53%, #4178 T 2%, 75 &
VIRE e BT K .

7.4 [EYgZE  BST.SIL Ml N-35 3 SIL () °F 15 0] Yic
FAT N (82.48 £ 0.69)% - (84.81 + 0.34)% Al (87.17 +
1.59)%, RSDAE¥IFE 2% LA, & LE VIR AR DI € J7 1
8 ZRTRhZEMANESH

BST 1 SIL 125 i it Ze a1 3 o, AH R 28 % 5
N3 FRER, 877 A HRE BST #2352 1]
(t,,) 420.43 £5.35 h, 44 BT 25 Tracleer (5~7 h) )
34509 STL 9 ¢, 8 11.41 + 8.05 h, ¢ _E 17 254 Revatio
(3~5h) KL 215" P, 53R 3~5h (BST)
F1~2h (SIL), 5 L2459 — 5k, $eme BoE AL

2 T A A5 24 25 e E AR PN 4R LK I B PR
M2, B b n] SCHRFRE H 3IR4 2507 %6, TR



+ 2304 -

Z5% %4k Acta Pharmaceutica Sinica 2026, 61(6): 2297-2305

>

BST

N O oo
P

Plasma concentration of
BST/pg-mL!

9-

6-

3-

0 T T T T T T T T
0 3 6 9 12 15 18 21 24

Time /h
B
25 SIL

oy ' b
= n =)
1 1 1

Plasma concentration of
SIL / ug'mL"!
o
o

0 3

e
=

6 9 12 15 18 21 24

BST/pg-mL™!
o]
w2
—

Plasma concentration of
w
n

=

0 3 6 9 12 15 18 21 24

Time/h

35 SIL
3.0

28

2.0

— 15

=

=10

0.5

0.0

Plasma concentration of
W

0 3 6 9 12 15 18 21 24

Time /h Time /h
Figure 3 Drug-time curves of BST (A) and SIL (B). n=5,x £
Table 3 Pharmacokinetic parameters of BST and SIL. n =5
D AUC Absolut
Administration osagef t /h C /ug'mL’ t,,/h o . ,SO ue
/mg-kg e e /ug mL"-h bioavailability/%
BST-PO 30 3.76 + 1.30 5.36+3.38 20.43 £5.35 55.63 £24.22 33.21
BST-IV 6 0.25+£0.00 11.96 + 0.55 5.35+1.03 33.50+4.70
SIL-PO 19.6 0.94+0.77 1.67+1.10 11.41 £8.05 10.64 +£2.67 27.89
SIL-IV 3.92 0.25+£0.00 1.34+0.24 7.00 +4.04 7.63 +1.64
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