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Abstract: The rheological properties of drug and carrier materials have a wide range of guiding significance
for the formulation and process development of solid dispersions. In this study, the rheological properties of
materials with different drug carrier ratios were systematically studied with suvorexant as the model drug and
copovidone as the carrier material, which provided a sufficient basis for determining the formulation and process of
solid dispersions. The optimal suvorexant-copovidone ratio obtained by oscillating temperature scanning was 1:4.
If the ratio is greater than 1: 4, the glass transformation temperature of the material will increase significantly, and
the solubilization effect of the solid dispersion will show a downward trend. The results of oscillation temperature
scanning and oscillation temperature sweep can show that when the extrusion temperature is greater than 150 °C,
the viscosity of the material is less than 10 000 Pa‘s, and the melt can be extruded smoothly, and the best extrusion
temperature of 160 — 180 °C can be obtained by combining the dissolution results. Finally, the dissolution of
suvorexant tablets guided by rheological property studies in multiple media is similar to that of the commercially
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available tablets Belsomra. Therefore, rheological studies can screen and optimize the formulation and process of

suvorexant solid dispersions at the mechanism level, which is of great significance to improve the success rate of

R&D and shorten the R&D cycle of solid dispersions prepared by hot melt extrusion.
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Table 1 Solid dispersions formulations and process parameters

. Suvorexant-VA64 Processing
Formulation .
mass ratio temperature/°C
F1 1:1 170
F2 1:2 170
F3 1:3 170
F4 1:4 170
F5 1:5 170
F6 1:4 140
F7 1:4 150
F8 1:4 160
F9 1:4 180
F10 1:4 190
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Figure 1 VAG64 and suvorexant-VA64 PM oscillation temperature scan results. A: VA64; B: PM (1:

(1:2); F: PM (1:1). KollidonVA64: VA64; PM: Physical mixture
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Table 2 Process parameters for VA64 and solid dispersions with
different suvorexant content

Material VA64 111 1:2 1:3 1:4 1:5
Torque/% 72-74 18-19 19-21 27-29 32-34 37-40
Melt pressure/bar  10-13 0 0-1 0-2 4 6-7
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Figure 3 DSC thermal curves (A) and XRD patterns (B) of suvorexant, VA64, PM (1:4), SD with different suvorexant VA64 ratios. DSC:

Differential scanning calorimetry; XRD: X-ray diffraction; SD: Solid dispersions
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Figure 4 Dissolution profiles of suvorexant, VA64, PM (1: 4),

SD with different suvorexant VA64 ratios. n =3,x =+ s

SIHEFEIR, R PRHR AR R M fir T U5 T AT T
SO BT 7T, B AR 4R B S RIS BT LR
SRR LS &, e 245 BB RN LR FEYE . Jdsd
P 1A AT A0, DUE 5E A1 %6 10 rad-s™ FIRAE 0.1% HI R %
T SR B 957 IR R A2 -VA64 (1:4) IR G35
o - FE AR A il 2k R DR IR B A -VAG4 (1:4) IRE)
(1) 8 FE 7E £ 150 °CHf 25F 10 000 Pa-s, 7£ %] 170 °CHY,
FH 55T 800 Pa-s, MR¥E A 0T 75 R W1 75 IR & £ - VA64
(1:4) IRA YN TR FE RAE 150~170 °CZ[H] .

XF 959K T AE-VAG4 (1:4) 1B B AT IR 3 15 FE B

BE3, 45 R 5 s . fEAEIRET, AR
Cross 15 214 [ 22 B U] 3 26 5 BE SR AL oF S P i T
WA BB VLA MRE I BILARE EN T X T Fint AR 17
PHRE, T B 5 R A B 8] AT DAL= A2 S R 4 T
1 ZNM, MR A R RS T WA 00 R B A AR AR Ak it
2R AT DA E 1o B 3R 2B IR B R 0 T T A L B
B 3 2 1 AR A A5 L (8 5A). Cox-Merz AIJ L) 56 6 S
WA ERES RN NRSHIRE. 2NES
hn 3k A5 1 3l £k & Cox-Merz ¥ #: 15 2| & 5B (LA
170 °C 225 i 1), SR8 J5 {8 F TRIOS A+ 11 i) Cross
AT W 2B AT IS, tFEE B YIRE . JRIRE -
VA64 (1:4) IRAWAEAS RN FE S = 8y V) 26 B BE IR FE 1)
T M AR (R 3). MR IR A -VA64 (1:4) IRE
VI BT B I 45 SRR, 5K TR AE-VA64 (1:4) R
A WDAEIN TR KT 150 °C/TF- 180 °CH, Hi %6 1 78
800~10 000 Pa-s 2 [i], B DANGAIH H o

i G DL B AR R aE R, 5T 140,150,160 170
180 F1190 °CH: 6 4 in T 5 . DSC 5 XRD il 2 &5 1
2 BN [ 0 3R R T o 5 1 Bl Ak 23 B30k v 244 35 DA
ERSIEAE (K 6). TS %4, 5
JEE Rk v, LR S48 R A, A B BN T, iIX 5 iR
AR R A RS R . SR KRM, Y
IR FETE 140 °CRY, 2> i H% LR K, TEi% A
B0, IR AE 150~ 180 °CH % H UL 4E 5t A2 A,
{EI0 TR BE7E 190 °CHY, HF Wik BE il v, iR AR PuA

Table 3 Summary of cross parameters for PM (1:4) at different temperatures

Reference temperature/°C Zero rate viscosity/Pa-s Infinite rate viscosity/Pa-s Consistency/s Rate index
150 34786 907 0.462 6 0.5555
160 5466 140 0.073 4 0.558 6
170 1436 38 0.0193 0.557 8
180 431 11 5.731 4e-3 0.5573
190 158 4 2.108 4e-3 0.559 5




1000-N—‘_‘N\

N <2 b S ETREep= e . .
B RS AT A B BOR ) £ DR R 2 - S S I ] A 7 A 2401
A 100000 B 1600
—=—150°C
——160 °C
—170°C 1400 4
—p—180 °C
2 ——190°C 1200 4 Zero-rate viscosity: 1 387 Pa.s
~ {660 Infinite-rate viscosity: 71 Pa.s
,:_ “ 1000 Consistency: 9.224 5e-3 s
= & Rate index: 0.278 0
‘g ; Transition index: 0.545 4
5 £ 8004 R2:0.998 7
£ g
x 2
.“_; >
g
S
&)

100

1 10
Angular frequency / rad-s™

1000 1500 2000 2500

Shear rate / 1-s™!

0 500 3000

Figure 5 PM (1:4) oscillation temperature sweep result. A: Viscosity variation with angular frequency at different temperatures; B: Master

curve (170 °C)
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Figure 6 DSC thermal curves (A) and XRD patterns (B) of suvorexant, VA64, PM (1:4), SD with different temperature
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Table 4 Process parameters for different processing temperatures

of PM (1:4)

Temperatures

oC 140 150 160 170 180 190
Torque/% Excessive 55-59 43-46 32-34 23-25 19-21
Melt pressure  torque 17-22  4-7 3-4 0-1 0-1
/bar
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Figure 7 Dissolution profiles of suvorexant, VA64, PM (1: 4),

SD with different temperature. n =3, X £ s
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Figure 8 Dissolution curves of suvorexant tablets and Belsomra in different release medium. A: 0.4%SDS solution; B: pH 1.2 buffer solu-

tion; C: pH 4.5 buffer solution; D: pH 6.8 buffer solution. n =3, x+ s
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