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Preparation of Sandwich Triamcinolone Acetonide Oral Film by Tape Casting Process and Its Release Be-

havior in Vitro

ZHANG Lili"*, CHEN Yi'?, HUANG Jing', LIU Lina', TANG Lei’*, WANG Jianta’* (1. College of Pharmacy,
Guizhou Medical University , Guiyang 550004, China; 2. Guizhou Provincial Engineering Technology Research Center for Chemical Drug
R&D, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT: OBJECTIVE To prepare a “sandwich” oral film ( composed ofthe backing layer, sustained release layer, and adhe-
sion layer) containing triamcinolone acetonide for the treatment of oral ulcers. METHODS Triamcinolone acetonide oral film was
prepared by a tape casting process using ethyl cellulose (EC), hydroxypropyl methylcellulose (HPMC) , and polyacrylic acid ( PAA)
as carrier materials. Taking the appearance, thickness, uniformity, adhesion, and mechanical strength of the film as indicators, the
formulation of the backing layer, sustained release layer, and adhesion layer was optimized by a single factor study. The film’s physico-
chemical properties and drug release in vitro were compared with the commercially available formulation Taisho®. RESULTS The
drug loading of the resulting triamcinolone acetonide three-layer oral film was 96. 0% , and the film had good uniformity, mechanical
strength, and adhesion. The designed oral film had a release curve similarity factor f, of 54.25 when compared to the commercially
available formulation of Taisho®. CONCLUSION The quality of triamcinolone acetonide oral film prepared by the tape casting
process is consistent with that of Taisho®. Moreover, the technology of this film is simple and feasible, with the potential for industrial
conversion.

KEY WORDS:: triamcinolone acetonide; three layer-oral film; sustained release; mucosal adhesion; tape casting process
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Tab.1 Optimization of EC concentration and the amount of plasticizer TEC and castor oil in the backing layer

Formulation Ethylcellulose( EC) /mg + mL ~! Ethanol/mL Triethyl citrate(TEC)/mg - mL~'  Castor oil/mg + mL ~! Carmine/mg + ml, ~!
RX'1 50 10 10 10 5
RX 2 70 10 10 10 5
RX 3 100 10 10 10 5
RX 4 100 10 13 13 5
RX 5 100 10 26 - 5
RX 6 100 10 - 26 5
= - NEAAA
Note: — —does not contain related materials.
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Tab.2 Optimization of HPMC and PAA concentrations and plasticizer TEC dosage in drug —loaded sustained release layers

. i Polyacrylic acid( PAA) Hydroxypropyl methylcellulose Water TEC Triamcinolone acetonide
ormuation /mg + mL ! (HPMC)/mg + mL ~! /mL /mg + mL~! (TA)/mg - mL~!

RX 7 7 1 15 3 1

RX 8 7 7 15 3 1

RX 9 7 67 15 3 1

RX 10 - 67 15 3 1

RX 11 7 67 15 13 1
= - NEAAA
Note: — — does not contain related materials.
2.1.3  FMZERHIE R HPMC BRI WA BRI R, W3 30 LARHMEZ A9 S 0L | it
60% CBE I IRE S FE e I FE A K, A TIOL TR 1 JELBE o 22 S5 MRk BRI 1] 55 O 2% 6 46 i, T 8
HH5] . TIBCPAA AR H 60% CEER e kA BB 2 A Ak L

PRI & . B HPMC 3305 PAA IR IR A
TEC, #ELBR 2 5 IR SE L IR A5 T3 1 it S
950 CETHRIZERIZ L, T 50 CTHRBRLH o
Forb TIOL M G o BB Z G W e 5
W SEAE MU AR R ke 3 s . O TR &
W RE 38 i 1 T AN [ e JEE 1 HPMC \PAA Al TEC

F3 5B & HPMC fn PAA By ok JE o # 5| TEC Al & B4R 10

2.1.4 TA HEEBERMAT Kk TEME @ik
R TR A5 2 AL Ty I AT e 44 T 1
KR ZRMA T L, B WM T 40 C T,
WEBEZW A THERIZ L, T50 °C3FI7EF’%%{“‘
5 RS U AT J B2 T 50 C 1 8RBT B8
KNI o

Tab.3 Optimization of HPMC and PAA concentrations and plasticizer TEC dosage in adhesive layers

Formulation PAA/mg + mL ! HPMC/mg + mL ! 60% Ethanol /mL TEC/mg + mL~! TiO,/mg + mL ™!
RX 12 24 - 20 1 2
RX 13 - 8 20 1 2
RX 14 16 16 20 1 2
RX 15 24 8 20 1 2
RX 16 24 8 20 5 2
RX 17 24 8 20 10 2
- - NI
Note: — — does not contain related materials.
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Fig. 1 Physical drawing (A) and structural diagram (B) of the device for measuring adhesive time
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Tab.4 Results of optimizing EC concentration and the amount of plasticizer TEC and castor oil in the backing layer. n=6,x +s

Measured thickness Calculated thickness of the Folding endurance Mass
Formulation Appearance
of the film/pm backing layer/pm /times variation
RX 1 Thin, not uniform but cannot be removed from mold 13.7 +3.7 13.7 £3.7 50 4 <15
RX 2 Thin, uniform but cannot be removed from mold 16.7 £2.7 16.7 £2.7 105 +10 <15
RX 3 Good thickness, smooth but less flexibility 26.2+1.2 26.2+1.2 262 £6 <15
RX 4 Good thickness, good uniformity and flexibility 26.0 2.2 26.0£2.2 >300 <15
RX'5 Good thickness, smooth but too flexibility to break 28.0+1.9 28.0+1.9 189 +9 <15
RX 6 Good thickness, smooth but less flexibility 27.0+1.4 27.0£1.4 249 £31 <15
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Tab.5 Results of optimization of HPMC and PAA concentrations and plasticizer TEC dosage in the sustained release layer.n =6,x = s

Measured thickness Calculated thickness of the Folding endurance Mass
Formulation Appearance
of the film/pm sustained release layer/pm /times variation
RX 7 Good film thickness and cannot be removed from mold 58.8 6.9 32.8+6.9 >300 <15
RX 8 Good film thickness, smooth and cannot be removed from mold 65.8 +3.9 39.8 £3.9 >300 <15
RX 9 Good film thickness and smooth 68.8 +2.1 42.8£2.1 >300 <15
RX 10 Thin and smooth 56.7 £2.3 30.7 2.3 265 1 <15
RX 11 Good film thickness, smooth and flexible 70.0 £3.2 44.0+3.2 >300 <15
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Tab. 6 Results of optimization of HPMC and PAA concentrations and plasticizer TEC dosage in the adhesive layers. n=6,x +s

Measured thickness Calculated thickness of the Folding endurance Mass
Formulation Appearance
of the film/pm adhesion layer/um /times variation
RX 12 Thin, not uniform and cannot be removed from mold 120.0 +£26.9 50.0 £26.9 118 +3 >15
RX 13 Good thickness, smooth 95.5+1.9 25.5+1.9 >300 <15
RX 14 Good thickness, smooth 104.3 1.4 34.3x1.4 198 +2 <15
RX 15 Good thickness, smooth and flexible 98.8 +4. 1 28.8 +4.1 >300 <15
RX 16 Good thickness, smooth 104.5 +1.9 34.5+1.9 >300 <15
RX 17 Good film thickness and smooth 101.0+3.0 31.0£3.0 276 +8 <15
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Fig.3 Adhesive time( A) and adhesive force(B) of prescription RX12-17. n=4,x +s
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Tab.7 Characterization results of TA oral film and Taisho® . n=6,x +s
. Lt A Thickness Mass Folding Adhesive Adhesive Content
ormutation ppearance / pm /mg endurance/times time/h force/N of TA/%
TA oral film Thickness suitable, uniform, flexible 97.8 £0.8 9.76 £0.43 >300 8.00 £0.92 0.41 £0.05 96.0 £3.00
Taisho ® Thickness, uniform, smooth, and flexible 98.9+0.4 9.56 0. 12 >300 8.89 +0.92 0.44 +0.06 96.4 +0.35
4% B®
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Fig. 6 Release profiles of TA oral film and Taisho® . n =6,

X zxs
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