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Abstract: Orodispersible films (oral dispersible films), a novel form of oral solid dosage forms, are widely
used for patients with dysphagia and those with uncontrollable autonomic behavior. In this study, suvorexant
orodispersible film was prepared by hot melt extrusion technology, and the disintegration time, mechanical proper-
ties, in vitro dissolution and pharmacokinetics were evaluated, compared with other orodispersible films and
commercially available tablets Belsomra. All experiments were approved by the Committee on the Management
and Use of Laboratory Animals of Academy of Military Medical Sciences (IACUC-DWZX-2024-504). The results
showed that the dissolution rate of suvorexant orodispersible film was faster and the mechanical strength was better
than that of other commercially available orodispersible film, which could meet the needs of storage and transporta-
tion. Differential scanning calorimetry and X-ray diffraction results showed that suvorexant was dispersed within
the orodispersible film in an amorphous state. The in vitro dissolution of the film was observed to be four times
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faster than that of the commercial tablets, achieving complete dissolution within five minutes. Pharmacokinetic

evaluations in Beagle dogs revealed that the self-formulated orodispersible film exhibited no significant differences

in the area under the blood concentration-time curve when compared with Belsomra. However, the film showed a

faster onset of action, with a peak time that was twice as rapid, and a maximum blood concentration that was twice

as high as that of Belsomra. Leveraging hot melt extrusion technology, the suvorexant orodispersible film offers a

straightforward, continuous production process with consistent quality. It serves as an excellent platform for the

development of solvent-free film preparations tailored for patients with special needs.
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Table 1  Suvorexant orodispersible film formulations. PEO:

Polyethylene oxide; VA64: KollidonVA64; P188: Poloxamer 188

Formulation/%
F1 F2 F3 F4 F5 F6
(w/w)

PEO 53 49.5 46.5 53 51.5 46.5
VA64 26.5 25 23 26.5 25 23
Suvorexant 15 20 25 20 20 20
P188 5 5 5 0 2 10
Neotame 0.5 0.5 0.5 0.5 0.5 0.5
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Figure 1 TGA thermograms of suvorexant and excipients
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Table 2 Suvorexant orodispersible film preparation process

parameters

Formulation F1 F2 F3 F4 F5 F6
Melt pressure/bar ~ 6-7 4-5 4-5 9-10 7-8 2-3
Torque/% 24-25 23-24 20-21 26-27 25-26 20
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Table 3 Suvorexant orodispersible films evaluation
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Olanzapine oral

Formulation F1 F2 F3 F4 F5 Fo6 soluble film
Thickness/mm 96.5+3.5 90.7+4.5 86.2+3.0 102.2+4.8 88.5+3.8 96.5+2.9 38.0+0.6
Disintegration time/s 10.3+2.1 13.7+1.2 20.7+4.0 57.7+13.6 273+3.8 8.0+0.0 173 +42
Folding resistance 81.3+1.5 75.7+5.7 50.0+5.0 833+5.7 78.7+4.2 66.7+4.2 29.0+2.6
Tensile strength/N-mm™ 12.6 +0.0 13.7+0.2 8.1+0.9 15.8+0.5 16.1 £ 1.0 9.1+0.7 11.3+1.2
Elongation at break/% 2.6+0.2 2.5+0.3 2.0+04 33+0.3 2.9+0.3 3.0+0.3 37+04
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Figure 2 Dissolution profiles of suvorexant orodispersible films

in water. n = 3, x = 5. PM: F2 physical mixture
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Figure 3  Dissolution profiles of F2 and commercially available
tablets (Belsomra) in 0.4% SDS solution. n = 3, x + 5. SDS:
Sodium dodecyl sulfate
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BF2: F2 blank film
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Figure 5 FTIR of suvorexant, PEO, VA64, P188, PM, BF2, F2
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Figure 6 Mean blood concentration-time curves after single-dose
administration of F2 and commercially available tablets (Belsomra)
in Beagle dogs. n=6,x % s

Table 4 Main pharmacokinetic parameters after single-dose
administration of F2 and commercially available tablets (Belsomra)

in Beagle dogs. n =6, x £ 5. "P < 0.05 vs Belsomra group

Main pharmacokinetic

F2 Belsomra
parameter
T,./h 0.54 £0.29" 1.04 £0.37
T,,/h 6.18 £ 1.90 6.91 +3.64
c, /ngmL" 1313.02 +353.36 779.62 + 179.80

AUC, . /ng-mL""h
AUC, /ng-mL"-h

3957.78 +1410.17
423498 £ 1 688.50

3588.52+2162.04
4005.12 £ 2 554.36
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