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Abstract: Disintegration time is a key parameter that affects the palatability and compliance of oral soluble
films. At present, there is no standard method to determine the disintegration time of oral soluble films. In this
study, we compared the six methods (pharmacopoeial disintegration method, petri dish method, sponge surface
method, slide frame and ball method, partially immersed into liquid (without weight attached) and partially
immersed into liquid (with weight attached)) to determine the in vitro disintegration time of oral soluble films with
different thickness, and evaluated the correlation with the in vivo disintegration time. The results showed that the
repeatability and correlation of pharmacopoeial disintegration method and the partially immersed into liquid
method (with weight attached) were excellent, with the endpoint of disintegration testing easy to determine.
Partially immersed into liquid method (with weight attached), properly simulating the physiological condition in
oral cavity, showed strong operability, good repeatability and in vitro-in vivo correlation, and was suitable for in

vitro disintegration evaluation of oral soluble film dosage form. The adult sensory evaluation study was a research-
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based clinical trial conducted with informed consent from all subjects in accordance with the ethical requirements

of Good Clinical Practice.

Key words: oral soluble film; disintegration time; repeatability; determination of the endpoint; in vitro-in vivo
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Figure 1 Schematic diagram of positions for thickness detection
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Figure 2 Schematic diagram of devices to determine the disinte-
gration behaviour of the oral soluble films. A: Partially immersed
into liquid (without weight attached); B: Partially immersed into
liquid (with weight attached); C: Phrarmacopeial disintegration
tester; D: Slide frame and ball method; E: Petri dish method; F:

Sponge surface method
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Table 1 The thickness of different dry films (n = 6, X + s)

Casting thickness/mm  Dry film thickness/um  Designated as/um

0.4 83.65+3.92 84

0.5 102.33 £2.74 102
0.6 128.88 +4.45 129
0.7 156.57 £ 4.99 157

2 RSN BARERT PR AN E
H 84,102,129 157 pm [ 75 H Akl 0 4 FE
IR 6 Tl 4k A1 i A B BRI 5 T v AT RS, B AR A D7 DU
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Table 2 [n vitro disintegration time of the oral soluble films determined by different methods (n = 6, x + s5). *The disintegration time was

recorded as 3 600 s, although the film didn't completely disappear

Disintegration time/s

Thickness Partially immersed into liquid Partially immersed into

Phrarmacopeial

Slide frame and

Petri dish method Sponge surface

(without weight attached) liquid (with weight attached) disintegration tester ball method
84 um 73.83 +1.60 11.17 £ 0.41 44.83 £1.17 31.67 +1.51 323.67 +23.59 77.83 +£7.65
102 pm 142.83 +22.60 19.83 +2.14 64.67 +0.82 69.83 +3.71 442.83 +£21.88 141.17 +£4.07
129 pm 192.83 + 14.65 36.17 +£2.23 108.83 +3.49 106.50 +5.32 779.00 +21.42 231.33 £15.08
157 pm 302.33 +23.72 55.67 £2.42 141.83 +3.54 126.83 £5.88  2397.00+331.70 3 600.00 + 0.00"
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Table 3  In vivo disintegration behaviour of the oral soluble films

with different thickness (n = 6, x £ s)

Thickness Disintegration time/s
84 pm 25.67+2.73
102 pm 34.33+£2.80
129 um 4533 +2.73
157 um 60.50 + 1.87
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Table 4 Correlation analysis of in vitro disintegration time measured by different methods and the in vivo disintegration profile

Method

Partially immersed into liquid (without weight attached)
Partially immersed into liquid (with weight attached)
Phrarmacopeial disintegration tester

Slide frame and ball method

Petri dish method

Sponge surface

(Sponge surface, data of 84 pm, 102 um, and 129 pm)

Linear equation R’
y=0.1556x+13.767 0 0.992 0
y=0.7654x +17.954 0 0.996 7
y=0.3414x+10.7210 0.984 1
y=0.346 6x +12.443 0 0.936 0
y=0.014 6x+27.072 0 0.870 0
y=0.007 5x +33.844 0 0.745 7
(v=0.127 7x + 15.941 0) (0.999 0)
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