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Preparation of Bosentan Tablet

LIU Yangl, LAI Qingkuanz(I.Chengdu Railway Health School, Chengdu 611741, China; 2.Chengdu Baiyu Pharmaceuticals
Co., Ltd., Chengdu 610000, China)

ABSTRACT: OBJECTIVE To optimize the prescription of bosentan tablet, and in order to solve the common problem of
dissolution and chemical stability. METHODS Tablets characters, dissolution, related substance and stability of crystal was
used as the research index to compare the methods of preparating Bosentan tablet including original drugs, so as to get optimized
method. RESULTS
sided smooth and had beautiful appearance, high solubility, stable crystal and related substance according to requirement,

The tablets made by the best method (as tabletting after wet granulation after optimization) were one

especially the solubility activity and quality being compliant with original drug. CONCLUSION The new method can solve
the problem of dissolution and chemical stability, can get tablets excellent quality of original drug, being simple and feasible to

realize industrial production.

KEY WORDS: Bosentan tablet; prescription optimization; stability of crystal
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W AEH (INEE K Patheon Inc., #it%5 : IP036A01);
— KL (RN AE R AR AR, #i5:
T2016038, 4L/ : 99%); ¥ Az 5% MR 5 (L5 -
101269, 4lif%: 98.6%). Z+ii A(it5: 1076126,
ZifF. 98.8%). 24 B(tS: 1076137, 4.
98.5%). 245 C(Ht5: 1076148, 4. 98.3%)H)
WE bl rRAMBRAERAA: MaadqER
KG802(JEA Bk 2= 41) s SDS(HTTLE I il 254 B
AT 20161012, 265 : 98.9%); K 4ERH K30(_L
3 B OB G RIRHEOR 2 7)) s SRy (2B 24 1 Al
B AR AR ZE AR IR AR AR
A BRA T A5G FR B (22 L] 24 ARk I 4 A B
AT HARRGI o Hr 4l
2 HE
2.1 PAEHEAHIETE

AR I AR 38 JFURHEAE 2 50 A ELAS ) 40 2R 1R 4k
E LK P IBJUT AR Fo0E A2 B 1
BEERNR R, SREHIEAET L EREENE
FERAS, kRS R T R B, AR JE SR AR
VARG B B2, BAAR AR AR b A A ] R
PE, RSN W E S A O R SOV
fabr, RGBT T2 Y 0E
H#HILEWMT:

¥ Ak 77 B A= 3H FORE S AR L )
F MG PE VI & RO IR IR AL, P
30 Hz, VIJI#E 25 Hz, WA S min, R EY 1,
#%H .

Q¥4 B YL K30 v Talifbkdr, 75
B R =500 & .

O o R VE PRI L3 FE P (K 22 10 H,
KHATITI, ARES R T 2218 0\ Ak 75 & 1 5% 4 i
K30 7KV 58N e, TARESFE T8 B 28 20 Hz,
IT13E E 35 Hz, 14 90 s il B0k s 34t ik fF
% 10 Hz, KV T HRHERL .

@¥ 10 WOk B T s 1AL, IR XL,
W YRR E N 3~40 'C, T4 10~15 min, %4
Bk TR E<6%, ARG T Bk,

OTF BRI 20 Hif# R 5, S &r 5
ok J B I R B — I N T R A AL R S
5min, 34 AR R .
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2.2 KREEFRIRVEE T

22,1 MRabfdE vk M AE SCER[6]R I 5E TR
S E R R AR s KRR B L TR I (A
AR, IR BRI 2~3 cm, HFF -}
O, SR JE e iRl TR0, A9
ek R T, 00 9 T IS 11320 B HE AR vy
BEH, THHEAKIEf(a)=Arctan(2 H/R).

222 FENEE WA EZ #2015 R %
VD F HPLC %t .

s %S REE R MR )\ bkt
LBt A R NIE 78 57) Zorbax Eolipse XDB Columns
(250 mmX 4.6 mm, 5 pum); LA G-I R I W
(I —7K MR 7.36 g, fN7K 1 000 mL A7 f4, H
MR EACBA TR pH £ 4.5)(60 © 50) NI EN
A IR KA 272 nm. BB AR AR
BN =2 000

MWE. BN 20 v, FEEWE, W, K%
FRIUE B (Z9AH 2 T oK A2 30 25 mg), B 100 mL
i, K 10 mL, AR ARG, A
BRIMBERZIE, &5, i, BERIEmAE it
TR VAT . 25 O TR VA VR (UG R 25 mg,
&R, B 100 mL 2iH, M 10 mL # s
fiis g, MFREAEZIE, &5, RS)F4ta
IR 20 pL, 43 E N A BB, d5% Bk B .
AL LA TR T, S
223 EHENE L SR OZ R E MR
HR AR IH U R e v, B AEH  iE E
FRV HE PR 5 v (PP R 24 2015 AR PR S X C 28—
%), L 900 mL Zlift7K. pH 1.2. pH 4.5. pH 6.8
SR AR, B RS B 50 B, MKIEE
£, 45, 10, 15, 30, 45 minit}, BUEBES,
JERL, K RIUERIEWUE S, I B A R R
BRE 1 mL 2 E oK AR 14 pg MV, BBy
AP E 2588 2015 AR IVA), 7 272 nm
MBS o 5 B AR X IR S 4 15 mg, K525 0%
JE, B 100 mL &R, LM 10 mL %%, I
BHA B RZIEE, 5, MEENSmL, B
50 mL &), IvE A AR R ZIE, $RA), 1R
DN RS, RNE E WO R, TR R )
T . g5 SR AR R TE BRI R S B
i\ SDS Je¥ ¥ HBORIRE $E =, £ pH 1.2+
1%SDS H' 30 min ¥ H 3514 2 81%. MM £E 0.5%SDS.
1%SDS. pH 4.5+1%SDS. pH 6.8+1%SDS H#]J1
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ForeaiE i, A E R 1%SDS 1F N3 A fr
R A BT, B W 1.

R AT TEABELE AN 85 P
Tab. 1 Craft sample dissolution data of the prescription in
different medium

VA BHE %
(900 mL) 5 min 10 min I5min 30 min 45 min
K 7 10 11 11 11
pH1.2 0 0 0 0 0
pH 4.5 0 0 0
pH 6.8 12 18 23 33 43
7K+0.5%SDS 27 52 77 97 100
pH 1.2+1%SDS 14 40 53 81 90
pH 4.5+1%SDS 22 61 72 91 98
pH 6.8+1%SDS 30 64 86 99 100
7K+1%SDS 32 63 84 97 101

2.2.4  @AUNE T VE BUR AR & E (ST
WA 1 g), M/KIESR, HidE, JuE, FHEEK
MYEIEE, BREET 60 CHEHZ T 2 h, BT
W5 R I XS R AT SHE(RE 2458 2015
PR R B SR IXF) I A

225 HXRYIRNE T RS SIS E N e I
TR IE LR 1 mL, BT 100 mL &I+, i
WMRBRIMBERZIE, WA, FRXNRER. 75

JR U (I TR EEBR A1), A RS TE DG T RH (A 1) D6 T AR
PARZIE DR T 1.34) AN K 0k HE VA o 3 e 0 THT AR 1)
0.2 1£5(0.2%), B T FAATF KT X) RRVA i 32 0
TR 1R 0.2 £%5(0.2%), C FIR IE WA (C g
IR DA IER 7 1.21) A3 K0 HE 7 o 3 W i T
FA 0.2 £57(0.2%),  FHofth BN F4 i (1 W T FRAS 15K
T BRI VR 2 W TR 0.2 £%(0.2%), A 44
W T AP P R0 AN 45 K T 0o HE 9 A T D W THT R FY) - 0.4
15(0.4%) o AR 1A V23 B AR AT AT /N T35 A
FUETHFN 0.05 5 AT ZBE ATt .
3 #R
3.0 AR L2 e

A7 A P s i ok v R M L TR AT
JEVERE . RERE. MEREEE K EER . AREEE
AbTT R LR 20 B FLR BATEME NIE R, 145
WORL AN B %, AR s R 2=, T4
MA G, WarEEE v EEFRR, AFFEEKRK,
Tl i 2 4 2% I FLBE S A v 1 Ok o] R P 2
Mk, 12 NEEERCLE, BRI ORL & AT
VIERPERR R AT, TR, BAREIE WK 3.

T2 B o AL AR
REMBOEAEE. AL B, C XRELEE, o Tab. 2 Composition of prescriptions with different
VAR T M BRI A 1 mL 3204 100 pg R4 proportions
N \ N 3 ), X, 1] N, E/k
W R ERIUER, ARSI 1 mL R Mok
. s § \ . \ cI 2 G ¢C C C6 C7
P 10 pg IR AV 16N REGE M P ‘
s B 92207 T RIS, B R G Gl 125 125 125 125 125 125 125
GRLE “L‘:w‘ y- A "o ‘jt’ i‘ T t; EMEAERD) 075 -~ 05 - -
ﬂa']‘iﬁﬁgmfﬁ'ﬂﬁ 20 HL yf]\‘/&*aévﬁ, /TX’ lﬂ%@lﬁ 1%&[%2{@&?@;%%”) _ 0.75 0.25 _ 0.25 0.25 0.25
K gy AL B4 B C, T —KIMEHFA) - - - 075 05 05 05
R R, i C WA & 285 = FE N 80%: SDSGEMIEMHA])  0.003 0.003 0003 0003 0.003 — 0006
A ESWAEHIEK S EENTTERE. BREEE BEERMORAA) 016 016 016 016 016 016 0.16
Hy St 1R 9% 0 F0 4 8 00 58 TR I AR R A R & RYEM K30(F4577) 0.04 004 004 004 004 004 0.04
ey e NV \ N TAALEEBIAR) 002 002 002 002 002 002 002
20 uL, 43 BIVE A0, 0Tt % i @jgﬁ: ﬁ;f
\ .~ X NN . REREECGIEME) 001 001 001 001 001 001 0.01
BRI 5 o BRI i IR p A 2 —
=3I FTEAFHAERIZHDH
Tab. 3 Effect of different prescriptions on tabletting process
- JE R T2 8 bR
N %5 P /g-em™ CIpEg i stk S B Fr 10 /kgf e B /% FEER%
Cl 45° 0.53 %= %= LE 6~7 2.10 +8.1
C2 40° 0.42 BT % R1F 10~12 0.11 £5.8
c3 43° 0.48 % = L 7~9 1.70 +6.7
C4 39° 0.67 BT B4t Bt 9~11 0.06 +4.8
C5 36° 0.61 R1T R R1F 12~14 0.08 3.6
C6 37° 0.60 R1T R R1F 12~14 0.07 3.8
Cc7 36° 0.60 R 1T R4F RiT 12~14 0.08 +3.9
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3.2 AS[E A 5 e i 55 R ) R

ANF AT R S AR A A
W, BAREE WK 4. HFFERE C5 f1 CT 4b
TR E R, HindHese, 58 F
KPR B R G Bk 1T A A
TR AXRYE. BB ER, (HIFHAAHEX
W, ML EA. RN SDS 1E R G M
Pl 2 W N & ST /T A R CEbu Bl b A

R4 FRLHT 0dHRLNE
Tab. 4 Sample results of different prescriptions for 0 d

=2
W

()77 V2R i AR S K R T, B
RIGUERH SDS IAF 0.03% R fE 2 Ek. Ak,
—IKFLBEAI T SR AT 4 R S B RCAE A, A R
T4 R U A A R [ A TR v R, — KL
BA REFWIRKEETT, BeIREUE K PEZ YR 7%
[ AR, OO T A4 RIEIR T, ST A
W AR T R R e, B
BB S NPEAR, A AR R SR A

BRMR
hb 75 G JIA J B A C HAb AT HAR RS A an 2 W
(<0.2%) (<0.2%) (<0.2%) (<0.2%) (<0.4%)
Cl 99.0% <0.05 <0.05 <0.05 0.09 0.09 AS 45%
c2 100.0% <0.05 <0.05 <0.05 0.07 0.09 AS 63%
c3 99.3% <0.05 <0.05 <0.05 0.07 0.08 AS 68%
c4 99.4% <0.05 <0.05 <0.05 0.08 0.08 AS 78%
cs 100.0% <0.05 <0.05 <0.05 0.06 0.06 AS 99%
c6 100.3% <0.05 <0.05 <0.05 0.05 0.05 A5 84%
C7 99.9% <0.05 <0.05 <0.05 0.05 0.06 AS 99%

=7

3.3 ANRIARTT N o B R R TR IR S

siry AR A 52 000 1 70 0 R R A . R AR E
ARIT B R BEAR, W VA
ANTR], i DA P 4 ) A 5 e OB 24 1 T,
HRGE, MBS R AT 2 B R WA K

RERE 0d R, BATRREIERE, # AS
R, SRR B s A R, i Al A S L Ak
T AEER G N A4, HAREE IR 5~6, X AT
SR 1. —/KFUBE R S AR E AR, T RE e 3
T ER TR RA 8 MR, WL A AS R

LA P E AR, HGRE 6 A% BRER, mERAREE, AR

£S5 TRERAK 40 Choik 6 AR EMER

Tab. 5 Stability results of different prescriptions of 40 C in six months

EES /LA
Ly i AR A &P B KI5 C FofbspAS AT AR s 2 Vi H
(<0.2%) (<0.2%) (<0.2%) (<0.2%) (<0.4%)

Cl 99.6% <0.05 <0.05 <0.05 0.10 0.10 A4 45%
C2 100.2% <0.05 <0.05 <0.05 0.08 0.08 A4 63%
C3 99.4% <0.05 <0.05 <0.05 0.08 0.08 A4 68%
C4 99.7% <0.05 <0.05 <0.05 0.09 0.09 AS 78%
Cs 100.3% <0.05 <0.05 <0.05 0.07 0.07 A5 99%
C6 100.1% <0.05 <0.05 <0.05 0.06 0.06 AS 84%
C7 100.1% <0.05 <0.05 <0.05 0.06 0.06 AS 99%

F6 ASH A4 EA XSG RAT A A HRIAR A 15 wm A1 100 pwm I35 R LA 0 B

Tab. 6 Characteristic peaks of A5 and A4 crystalline X-ray
powder diffraction

o 2 X5 A AR AT B RRAE 0 26 Ff1/°
AS 7.119, 8284, 9.212, 13.141, 18.607, 20.248, 21.543
A4 4.045, 5.627, 7.841, 17.063

PAEAER 7,113, 8.281, 9.218, 13.19, 18.600, 20.249, 21.542

=
W

3.4 RLARXEAS i 5 B 1R B
LA 30 X VA R 25 W0 AT RO,
115 RLAR N, VA HBRER, TAKE T T, R

<1724 .
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10 000

i

Tab.7  Influence of particle size on product quality and stability
sm BRI
JEURRRLAZR K/ FLKA ”f B 5 I Fofbsp AT HARA T AR W%
0
AS02%)  B(<02%) C(<0.2%) (<0.2%) (<0.4%)
0d 1013 <0.05 <0.05 <0.05 0.08 0.08 101.1
D90: 15 um . N
40 C, RH75%/ni# 6 H 101.0 <0.05 <0.05 <0.05 0.08 0.08 101.2
0d 100.7 <0.05 <0.05 <0.05 <0.05 <0.05 100.2
D90: 100 pm . -
40 °C, RH75%Ni 6 A 100.8 <0.05 <0.05 <0.05 <0.05 <0.05 100.3
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Fig.1 X-ray diffraction photograph

A-C3 prescription-0Day; B—C3prescription-40 ‘C, RH75 % accelerated 6months; C—The prescription craft-0 d; D—The prescription craft-40 ‘C, RH 75%

accelerated 6 months; E—Active pharmaceutical ingredients.
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MR R R H . N SDS Ja ¥ A R IE
FEHR T, fE pH 1.2+1%SDS 1 30 min ¥ H 3% 5|
80%/E A7, T AE 0.5%SDS. 1%SDS. pH4.5+1%SDS.
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Tab. 8 Samples of this prescription craft and import bosentan piece of dissolution data in different medium
#1141 76 (900 mL) RIDHE R . , LRI R 7% ‘
5 min 10 min 15 min 30 min 45 min f
K A AT 8 8 12 13 12 -
AL T7 L EFRE 7 10 11 11 11 _
pH 1.2 A=A 0 0 0 0 0 —
AL T7 TERE S 0 0 0 0 0 -
pH 4.5 AAF)® 0 0 0 1 1 —
AT T LB 0 0 0 1 1 -
pH 6.8 AT F)® 13 16 24 35 43 -
AATT TSR 12 18 23 33 43 -
7K+0.5%SDS i 25 51 72 98 99 -
AATT TSR 27 52 77 97 100 .
pH 1.2+1%SDS LT[ F® 13 36 52 78 92 -
AATT TSR 14 40 53 81 90 -
pH 4.5+1%SDS LT[ F® 23 53 72 93 98 -
AATT TSR 22 61 72 91 98 -
pH 6.8+1%SDS Ll 29 65 87 98 100 -
KA TR 30 64 86 99 100 _
7K+ 1%SDS S ) 32 61 84 95 100 -
ALbT7 T Z M 161201 33 62 85 97 101 67
ALbTT T E M 161202 31 64 83 96 100 70
AALTT T ERE N 161203 31 65 82 96 100 71
RO ALAFTZARGGH OB AE R AW RE A0 d)ERE
Tab. 9 Samples of this prescription craft compared with imported bosentan temple total quality data(0 d)
N pugiiezi)
56 350 H i PN KAk T T 2R KAk T T 2R
Ff i 161201 ZHLmezoziqﬁ”u ikfmzosﬁw EPO74A0301
AR ITPA A S RERTY Al S R ORI E RS (SRty ity (SREy ity
SRRV gl
k3] R B I 1] 182 5 08 JRE o — 30 & e & ity
w2 NiA AS AS AS AS A5
R F IR A(<0.2%) <0.05 <0.05 <0.05 <0.05
2% % B(<0.2%) <0.05 <0.05 <0.05 <0.05
HT C(<0.2%) <0.05 <0.05 <0.05 0.07
A BN 4 F1(<0.2%) <0.05 0.05 <0.05 0.08
HoAth 24 S B (<0.4%) <0.05 0.09 <0.05 0.18
T H Y% METFRR &1 85% 99 100 100 99
% B oK B A HH.(Ca7HaoNsO6S) R g 101 100 100 99
95.0%~105.0%
157 i ek AR KT 68 (2 ) R A e 2 3 e [ 5 ceament of idizpjgcl;;}f;o%aryzgr;eria; Jyperension LU
uide China Me K| |5 24 ,2012,1 : 405-407.
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