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Development strategies and quality evaluation of orodispersible films
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Abstract: The 2025 edition of the Chinese Pharmacopoeia defines films as film-like preparations made by
processing active pharmaceutical ingredients with suitable polymers, intended for oral or mucosal use. Among
these, orodispersible films (ODFs) are specifically defined as films that rapidly dissolve in the oral cavity to exert
systemic or local effects. ODFs circumvent the drawbacks associated with orally disintegrating tablets, such as
fragility and the potential risk of choking. This dosage form has aroused significant interest among both academic
world and the pharmaceutical industry due to its accurate dosing, portability, and suitability for elderly and
pediatric patients or those with swallowing difficulties. This review summarizes the advantages and limitations of
ODFs, their listing status, suitable active pharmaceutical ingredients, commonly used excipients, preparation
techniques, and emerging nanoparticle technologies. Additionally, it emphasizes quality evaluation requirements—
such as dissolution, disintegration time, and mechanical properties—tailored to the characteristics of this dosage
form. The aim is to provide readers and researchers with a comprehensive understanding of the development and
evaluation of ODFs.
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Table 1 Definitions, quality requirements, and representative drugs of four types of oral films

Type Definition

Quality requirement Representative drug

Orodispersible  Refers to a film that rapidly dissolves in

Disintegration time testing should be performed, for

Ondansetron; olanzapine;

films the oral cavity orodispersible films made from poorly soluble drugs, montelukast
dissolution testing should be conducted
Sublingual Refers to a film that is placed under the The active pharmaceutical ingredient in sublingual Dexmedetomidine

films tongue, rapidly dissolves, and allows the

drug to be absorbed through the sublingual sublingual films should undergo dissolution testing

mucosa to produce systemic effects
Buccal films Refers to a film that is attached to the oral
cavity and exerts systemic effects after
being absorbed through the mucosa
Refers to a film that adheres to the oral

cavity and exerts local effects

Oral patch

films should be readily absorbable directly, and

undergo dissolution or release testing

Oral patches should possess adequate adhesiveness

hydrochloride; apomorphine
hydrochloride

Buccal films should possess adequate adhesiveness and Buprenorphine

hydrochloride; naloxone
hydrochloride
Dexamethasone; ornidazole

Table 2 Global marketed orodispersible film products. USA: United States of America; JP: Japan; EU: European Union; OD: Oral dispersible

Aera Drug name Specification/mg Indication Time
USA Ketoprofen oral soluble film 12.5 Rheumatism, arthritis, etc. 2009
Clobazam oral film 5,10, 20 Pediatric epilepsy 2018
Ondansetron oral soluble film 4,8 Chemotherapy and postoperative vomiting 2010
Riluzole oral film 50 Amyotrophic lateral sclerosis 2019
JP Voglibose OD film 0.2,0.3 Postprandial hyperglycemia in diabetes 2006
Loratadine OD film 10 Allergies 2011
Donepezil hydrochloride OD film 3,5,10 Alzheimer's disease 2011
Olopatadine hydrochloride OD film 25,5 Allergic rhinitis, urticaria 2012
Amlodipine OD film 25,5 Hypertension 2013
Zolpidem tartrate OD film 5,10 Insomnia, sleep disorders 2012
Viagra OD film 20, 25, 30 Erectile dysfunction 2016
Nalfurafine hydrochloride OD film 0.002 5 Chronic kidney disease-associated pruritus 2018
EU Ondansetron orodispersible film 4,8 Chemotherapy and postoperative vomiting 2011
Olanzapine Renantos orodispersible film 5,10, 15,20 Schizophrenia 2010
Risperidone SandozSchmelz film 05,1,2,3 Schizophrenia 2013
Rizatriptan benzoate film 5,10 Migraine 2015
Donepezil hydrochloride SandozSchmelz film 5,10 Alzheimer's disease 2015
China Olanzapine oral soluble film 5,10 Schizophrenia 2020
Montelukast sodium oral soluble film 4,5 Asthma, allergic rhinitis 2021
Ondansetron oral soluble pellicles 4,8 Chemotherapy and postoperative vomiting 2022
Memantine hydrochloride oral soluble film 5,10 Alzheimer's disease 2022
Tedalafil oral soluble film 5,10 Erectile dysfunction 2022
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Table 3 Excipients and their roles in ODFs formulation. ODFs: Orodispersible films

Excipient Concentration Role

Example

Polymers 40%-60%

structural integrity to the film, while also

Providing film-forming properties and

Modified starches, hydroxypropyl methyl cellulose, sodium
carboxymethyl cellulose, gelatin, hydroxypropyl cellulose,

improving its elasticity, dissolution behavior, hydroxyethyl cellulose, pullulan, locust bean gum, xanthan

and mechanical strength

gum, guar gum, polyvinyl pyrrolidone, crosslinked polyvinylpyr-
rolidone, polyvinyl alcohol, polyethylene oxide, maltodextrins
Glycerine, mannitol, propylene glycol, sorbitol, polyethylene

plasticity; improve absorption and solubility, glycol, sucrose, oleic acid, citric acid, phthalic acid

Glucose, fructose, sucrose, sucralose, maltose, sorbitol,
stevioside sodium, ribose, cyclamate salts, aspartame, sylose,
ribose, maltodextrin, cyclamate, hydroxypropyl-f-cyclodextrin
Titanium dioxide, indigo carmine, brilliant blue dyes, fast green,
tartrazine dyes

Hydroxypropyl cellulose, polyvinyl pyrrolidone, xanthan gum,
sodium alginate, carrageenan, gelatin, sorbitol

Poloxamer, sodium lauryl sulfate, polysorbate, laureth-A, sucrose
esters, dodecyl maltoside, cetyl trimethylammonium bromide

Plasticizers 0%-20%  Providing elongation, tensile strength and
preventing crushing, and reducing brittleness
and glass transition temperature

Taste maskers 0%-10%  Masking nauseating and bitter tastes to
improve patient compliance

Coloring agents 0%-5% Enhancing their appearance, differentiating
between different ODFs

Stabilizing agents 0%—-5% Maintaining structural integrity, preventing
degradation, and ensuring the desired
properties of the films

Surfactants 0%—-5% Shortening the disintegration time of ODFs,
enhancing wettability

Saliva stimulants 0%—-5% Increasing saliva production in the mouth

Ascorbic acid, citric acid, tartaric acid, malic acid, lactic acid
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Table 4 Processses and characteristics of the preparation methods of ODFs. API (s): Active pharmaceutical ingredient (s)

Method Process

Advantage Disadvantage

Solvent casting  Excipients and the API are dissolved in an aqueous
method solvent. The solution may be stirred and/or heated to
complete solubilization. Once a homogeneous
solution is obtained, it is cast onto a substrate. After
the solvent evaporates in a drying process, the
resulting solid film is cut to the desired size

The API-excipient blend is fed into an extruder,

where it is heated and subjected to shear forces,

Hot melt
extrusion
forming a homogeneous melt. This melt is then
forced through a shaping die. The resulting extrudate
is cooled and cut to yield the final product
Electrospinning A high voltage is applied to create an electric field,
technology which acts on the polymer solution at the capillary
tip to form a Taylor cone. As a jet is ejected from the
cone and elongates, the solvent evaporates. The
resulting fibers are deposited onto a grounded
collector, forming a thin film
Printing 2D printing: A drug-containing ink is printed in a
technology controlled manner onto a suitable, edible substrate.
The printed substrate subsequently undergoes drying
and packaging processes
3D printing: A design is developed using computer-
aided design software, or a direct three-dimensional
scan of the product is obtained. The digital model is
then used to guide the print head along the required

axes to fabricate the product layer by layer

It features low cost and simplicity and is
suitable for heat-sensitive and light-

The process is solvent-free, continuous,

surface area and fast dissolution, and it
allows for flexible adjustment of fiber

enabling the development of personalized
medicine approaches

It ensures an even distribution of APIs,
which enhances the consistency and
efficacy of the product. It has precise
control over drug dosage, as well as film
size and shape, allowing for the
development of personalized medicine

Local variations of thickness
are generally unavoidable,

sensitive active pharmaceutical ingredients and there are difficulties in

scaling up along with the
possible presence of residual
solvents

Not suitable for heat-sensitive

and scalable, and it can improve the water ~ drugs
solubility of hydrophobic drugs through the
formation of solid dispersions

The process can produce films with a high  The process is complicated

and costly, and there are
material limitations.

diameter, morphology, and alignment, thus Moreover, the films produced

have poor extensibility and
low mechanical strength

It has a high initial cost,
shows limited material
compatibility, and is slower in
the printing process when
compared to traditional
methods
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Table 5 Apparatus and method of dissolution testing for oral soluble films marketed in the USA and JP. HCl: Hydrogen chloride

Aera Drug name Apparatus Speed/r-min’! Medium Ref
USA Ketoprofen Paddle 50 pH 7.2 (phosphate buffer) [69]
Ondansetron Paddle over disk 50 0.1 mol-L™" HCI [65]
Clobazam Paddle over disk 75 0.1 mol-L" HCI [70]
Riluzole Basket 50 0.1 mol-L" HCI [71]
JP Olopatadine hydrochloride Paddle 50 pH 6.8 (2nd fluid for disintegration test) [72]
Ondansetron hydrochloride Paddle (using sinking assembly) 50 H,0 [73]
Donepezil hydrochloride Paddle 50 pH 6.8 (2nd fluid for disintegration test) [74]
Loratadine Paddle 50 pH 1.2 (Ist fluid for dissolution test) [75]

(5T B PP D7, (e N RS AN E 24 8102025 R Al
KMHEASE TN M2 [ . R CDE 1202547 H
(€ Ab 2 2 i 1 700 2 22 it S B R 48 3 SR ) (At
ATV Tt AT Ay B R N T 245 0 1 B A AP Jot A
TR AR, 22 L 3 T IR ] A o) )3 S R RS R
it G 5L ) VOS5 Ny 8y vk b B T 3% FH A e it
PR, FEN T X oy S AT 8%, B —
JEAT N bR

Zhang S50 [ 4 195 IV B % 82 5 VR AT T
Ragh, SEE XS T A R IV R VPN 2 R FH R 2R
i IREYD:, T H AR T A 4 R 1 BT SR S ik
T, BARIC R T 38 5197, T s 24 i bk e 2 )
E AT T e, A A7 AE i BE AR AR, i B I ) 6, K] B
I B BT A H A S BRI Ty VR E L 2 T
245 042 P AR A ) R 40 22 A BB

VAR, BEX DS R th EE St TP 2 R T
2, FEIRELLTH A © 1R560 2% B, O i A= R
B, @ A& 0 7 25 1k AR . Speer Z5U0Mf
F 3D ATEIEARTF R T — Pl 42, LATG /K 5 B A 5
RHZ ] £ T A TR TR 1 1 109 e, A PN TR
T AR N A, F 82 T7ERI X 4 /7. Krampe
SEUE R SN T ISR I IR B, LS S LR
T3~ /IR A AR R M YR T A I s AR B AR A, 0T R 7 55
AR EAT 7 % PR . Xia 795 N T 2 E A
TR THRIA 3 1) 97 AR N B SO AE, 5 /N R AT X L,
71 B TN BEARFR AT LR TE AT A BE
XTI PSS H o He %7K A Franz 47 Bt % B AN
UV/Vis A4 75 15 7010 28 8 45 11 s WS IR0 R T8, A P 7
WA NGB RREME T AHENE R,
McCarthy %™ He 3% T 3 B[R 7513 (s Tt id it
G SRR, I R TS FH e i 45 A AR A A TR
(LA B AN ZE RS B TR E &
TR AR B . Li BT R BT R T
7] D v S 2 T 3 TR A e ) B I L o
P AR I | D SR R ST ZE P o R R R ER b i 22
T LR REREAT I 5, 45 SR, R A I DA

SO B, K FEET) P 908 D) [ 5 3 6 2 A 1 9 i
TH ] SR A T P PR A D RE

WA, ER T I R T A PR R, T 2R R A
FELT AL KA R G 52 B T2 O, DLAR AL AT A 1
iR, v R T AL SRR R IS R o
3 REESERE

25 LTI, T BB AN A A 45 2 4035k — b (e 485
H VLB ORI . 75 Fr ik T 2 N
(151 a7 WD D M G Ao 5 R BL B R ) R, AT
TERAG BB R M T 1 B AR 3. 125 2 i
T O LA R G PR 4 2R B 5/ B R Ak 20 )
MR BE HAT, BN A 6 HE B AR L
W, 4 KW A b 30 17 M ESC S . DT
R SRME (AN Tk J2, 491 20 51 N 99 K UL 503 24 R T
Rt FORE A 2700 2L 0 S e 24 9 R B v e
e PR, DI IR g S R RE TR R R SR IE . B
E 2 LLAE, 12 B 9 AT 7T, 1 2 mT DL ] 21
Vs FEAE T S B2 SR 2R A B L A
BAY (A, B i R BB B T R 5 1 o AR TR A
TR R B RO R R AT E R A 8 R B R R
A~ R AA AL 18 8 550 1 7 do  FIASE AL 4 K A 77 A R
o A ) 45 07 T PR PR AR AT R LA SN B AR R S
SRR TR

158 Bk TSI 2 SRR IR S T X e IR
PER AR S R E B AR e RN BT R

FlF RS A ST R 75 I AAFAE R 2 PR R

References

[1] Bala R, Pawar P, Khanna S, et al. Orally dissolving strips: A new
approach to oral drug delivery system [J]. Int J Pharm Investig,
2013, 3: 67-76.

[2] Tho L. Smeltetabletter-fordeler og ulemper [Orally disintegrating
tablets-advantages and drawbacks] [J]. Tidsskr Nor Laegeforen,
2012, 132: 424-425.

[3] Gupta MS, Kumar TP, Gowda DV, et al. Orodispersible films:
Conception to quality by design [J]. Adv Drug Deliv Rev, 2021,
178: 113983.



M A TR BRI T SR B R v A

2395

(3]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People's Republic of China (H #¢ A\ [ 3t F [5 2 #2) [S]. 2025
Ed. Vol 4. Beijing: China Medical Science Press, 2025: 24.
European Pharmacopoeia Commission. European Pharmacopeia:
Oromucosal Preparations [S]. 11.0 Ed. Vol 1. Strasbourg: Stras-
bourg: European Directorate for the Quality of Medicines &
HealthCare, 2023: 985-987.

The United States Pharmacopeia Convention. The United States
Pharmacopeia: Pharmaceutical Dosage Forms [S]. 40 ed. Rock-
ville: The United States Pharmacopeial Convention, 2017: 1151.
Orlu M, Ranmal SR, Sheng YC, et al. Acceptability of orodis-
persible films for delivery of medicines to infants and preschool
children [J]. Drug Deliv, 2017, 24: 1243-1248.

Jacob S, Boddu SHS, Bhandare R, et al. Orodispersible films:
current innovations and emerging trends [J]. Pharmaceutics,
2023, 15:2753.

Irfan M, Rabel S, Bukhtar Q, et al. Orally disintegrating films: A
modern expansion in drug delivery system [J]. Saudi Pharm J,
2016, 24: 537-546.

Ferlak J, Guzenda W, Osmatek T. Orodispersible films-current
state of the art, limitations, advances and future perspectives [J].
Pharmaceutics, 2023, 15: 361.

Tian Y, Lin J, Jing H, et al. Recent progress in orodispersible
films-mediated therapeutic applications: A review [J]. Med-
Comm Biomater Appl, 2023, 2: e34.

Nishigaki M, Kawahara K, Nawa M, et al. Development of fast
dissolving oral film containing dexamethasone as an antiemetic
medication: Clinical usefulness [J]. Int J Pharm, 2012, 424:
12-17.

Hoffmann EM, Breitenbach A, Breitkreutz J. Advances in orodis-
persible films for drug delivery [J]. Expert Opin Drug Deliv,
2011, 8:299-316.

Borges AF, Silva C, Coelho JF, et al. Oral films: Current status
and future perspectives: I-galenical development and quality
attributes [J]. J Control Release, 2015, 206: 1-19.

Woertz C, Kleinebudde P. Development of orodispersible polymer
films with focus on the solid state characterization of crystalline
loperamide [J]. Eur J Pharm Biopharm, 2015, 94: 52-63.

Siddiqui MD, Garg G, Sharma P. A short review on a novel
approach in oral fast dissolving drug delivery system and their
patents [J]. Adv Biol Res, 2011, 5: 291-303.

Shah U, Naqash F, Gani A, et al. Art and science behind
modified starch edible films and coatings: A review [J]. Compr
Rev Food Sci Food Saf, 2016, 15: 568-580.

Shariatinia Z. Pharmaceutical applications of chitosan [J]. Adv
Colloid Interface Sci, 2019, 263: 131-194.

Arefian M, Hojjati M, Tajzad I, et al. A review of polyvinyl
alcohol/carboxymethyl cellulose (PVA/CMC) composites for
various applications [J]. J Compos Compd, 2020, 2: 69-76.

Lam JK, Xu Y'Y, Worsley A, et al. Oral transmucosal drug delivery

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

for pediatric use [J]. Adv Drug Deliv Rev, 2014, 73: 50-62.

Karki S, Kim H, Na SJ, et al. Thin films as an emerging platform
for drug delivery [J]. Asian J Pharm Sci, 2016, 5: 16.

Alhayali A, Vuddanda PR, Velaga S. Silodosin oral films: Devel-
opment, physico-mechanical properties and in vitro dissolution
studies in simulated saliva [J]. J Drug Deliv Sci Technol, 2019,
53:101122.

Garcia VAS, Borges JG, Osiro D, et al. Orally disintegrating
films based on gelatin and pregelatinized starch: New carriers of
active compounds from acerola [J]. Food Hydrocoll, 2020, 101:
105518.

Joshone M, Mazumder MAJ, Harun-Or-Rashid M, et al. Natural
gum modified HPMC-based oral disintegrating films with
improved physicomechanical and drug delivery properties [J]. J
Appl Polym Sci, 2025. DOI: 10.1002/app.58012.

Tarique J, Sapuan SM, Khalina A. Effect of glycerol plasticizer
loading on the physical, mechanical, thermal, and barrier proper-
ties of arrowroot (Maranta arundinacea) starch biopolymers [J].
Sci Rep, 2021, 11: 13900.

Mazumder S, Pavurala N, Manda P, et al. Quality by design
approach for studying the impact of formulation and process
variables on product quality of oral disintegrating films [J]. Int J
Pharm, 2017, 527: 151-160.

Zhao P, Li C, Shuai S, et al. Preparation and in vitro-in vivo
evaluation of suvorexant orodispersible films [J]. Acta Pharm
Sin (242221, 2024, 59: 2659-2664.

Liu C, Chang DX, Zhang XH, et al. Oral fast-dissolving films
containing lutein nanocrystals for improved bioavailability:
Formulation development, in vitro and in vivo evaluation [J].
AAPS PharmSciTech, 2017, 18: 2957-2964.

Palezi SC, Fernandes SS, Martins VG. Oral disintegration films:
Applications and production methods [J]. J Food Sci Technol,
2023, 60: 2539-2548.

Niese S, Quodbach J. Formulation development of a continu-
ously manufactured orodispersible film containing warfarin
sodium for individualized dosing [J]. Eur J Pharm Biopharm,
2019, 136: 93-101.

Yu DG, Zhou JF. How can electrospinning further service well
for pharmaceutical researches? [J]. J Pharm Sci, 2023, 112: 2719-
2723.

Buanz ABM, Belaunde CC, Soutari N, et al. Ink-jet printing
versus solvent casting to prepare oral films: Effect on
mechanical properties and physical stability [J]. Int J Pharm,
2015,494: 611-618.

Tang ZQ, Wu J, Hong XX, et al. 3D printing of oral solid dosage
forms: Research and applications of printing materials [J]. Acta
Pharm Sin (2% %K), 2025, 60: 2776-2787.

Talekar SD, Haware RV, Dave RH. Evaluation of self-nanoemul-
sifying drug delivery systems using multivariate methods to

optimize permeability of captopril oral films [J]. Eur J Pharm



2396 - 2524} Acta Pharmaceutica Sinica 2026, 61(7): 2388-2397

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

Sci, 2019, 130: 215-224.

Kotta S, Aldawsari HM, Badr-Eldin SM, et al. Progress in poly-
meric micelles for drug delivery applications [J]. Pharmaceutics,
2022, 14: 1636.

Jacob S, Nair AB, Shah J. Emerging role of nanosuspensions in
drug delivery systems [J]. Biomater Res, 2020, 24: 3.

Nguyen KV, Dang TK, Vu LTD, et al. Orodispersible film
incorporating nanoparticulate loratadine for an enhanced oral
bioavailability [J]. J Pharm Investig, 2023, 53: 417-426.
Abdelhameed AH, Abdelhafez WA, Saleh KI, et al. Formulation
and optimization of oral fast dissolving films loaded with nano-
suspension to enhance the oral bioavailability of fexofenadine
HCL [J]. J Drug Deliv Sci Technol, 2023, 85: 104578.

Steiner D, Tidau M, Finke JH. Embedding of poorly water-soluble
drugs in orodispersible films-comparison of five formulation
strategies [J]. Pharmaceutics, 2022, 15: 17.

Wasilewska K, Winnicka K. How to assess orodispersible film
quality? A review of applied methods and their modifications [J].
Acta Pharm, 2019, 69: 155-176.

Preis M, Woertz C, Kleinebudde P, et al. Oromucosal film prepa-
rations: Classification and characterization methods [J]. Expert
Opin Drug Deliv, 2013, 10: 1303-1317.

Musazzi UM, Selmin F, Ortenzi MA, et al. Personalized orodis-
persible films by hot melt ram extrusion 3D printing [J]. Int J
Pharm, 2018, 551: 52-59.

Khadra I, Obeid MA, Dunn C, et al. Characterisation and optimi-
sation of diclofenac sodium orodispersible thin film formulation
[J]. Int J Pharm, 2019, 561: 43-46.

Gupta MS, Kumar TP, Gowda DV, et al. Orodispersible thin
film: A new patient-centered innovation [J]. J Drug Deliv Sci
Technol, 2020, 59: 101843.

Borges AF, Silva C, Coelho JF, et al. Outlining critical quality
attributes (CQAs) as guidance for the development of orodis-
persible films [J]. Pharm Dev Technol, 2017, 22: 237-245.

Liu TT, Wan XC, Luo Z, et al. A donepezil/cyclodextrin
complexation orodispersible film: Effect of cyclodextrin on taste-
masking based on dynamic process and in vivo drug absorption
[J]. Asian J Pharm Sci, 2019, 14: 183-192.

Brniak W, Maslak E, Jachowicz R. Orodispersible films and
tablets with prednisolone microparticles [J]. Eur J Pharm Sci,
2015, 75: 81-90.

Oblom H, Pollmann I. Electronic Taste Assessment of Orodis-
persible Formulations with Prednisolone and Isoniazid for Pediatric
Use [C]. Denver: AAPS Annual Meeting and Exposition, 2016:
13-17.

Shang R, Liu C, Quan P, et al. Effect of drug-ion exchange
resin complex in betahistine hydrochloride orodispersible film
on sustained release, taste masking and hygroscopicity reduction
[J]. Int J Pharm, 2018, 545: 163-169.

Qi S, Geng L, Zhao Y, et al. Application progress of electronic

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

tongue on taste evaluation for drug products [J]. Acta Pharm Sin
(#57254%), 2023, 58: 3151-3159.

Haraguchi T, Yoshida M, Uchida T. Evaluation of ebastine-
loaded orally disintegrating tablets using new apparatus of
detecting disintegration time and e-tongue system [J]. J Drug
Deliv Sci Technol, 2014, 24: 684-688.

Nakamura H, Uchida S, Sugiura T, et al. The prediction of
the palatability of orally disintegrating tablets by an electronic
gustatory system [J]. Int J Pharm, 2015, 493: 305-312.

Al-Kasmi B, Al Rahal O, El-Zein H, et al. Structural and in vitro
in vivo evaluation for taste masking [J]. Expert Opin Drug Deliv,
2018, 15: 1105-1116.

Kunte S, Tandale P. Fast dissolving strips: A novel approach for
the delivery of verapamil [J]. J Pharm Bioallied Sci, 2010, 2:
325-328.

Bodini RB, Guimaraes JGL, Monaco-Lourengo CA, et al. Effect
of starch and hydroxypropyl methylcellulose polymers on the
properties of orally disintegrating films [J]. J Drug Deliv Sci
Technol, 2019, 51: 403-410.

Salawi A. An insight into preparatory methods and characteriza-
tion of orodispersible film—a review [J]. Pharmaceuticals, 2022,
15: 844.

Tsai W, Tsai H, Wong YN, et al. Preparation and characterization
of gellan gum/glucosamine/clioquinol film as oral cancer treat-
ment patch [J]. Mater Sci Eng C Mater Biol Appl, 2018, 82:
317-322.

Takeuchi Y, Ikeda N, Tahara K, et al. Mechanical characteristics
of orally disintegrating films: Comparison of folding endurance
and tensile properties [J]. Int J Pharm, 2020, 589: 119876.
Musazzi UM, Selmin F, Franz¢ S, et al. Poly(methyl methacry-
late) salt as film forming material to design orodispersible films
[J]. Eur J Pharm Sci, 2018, 115: 37-42.

Gao D, Li GX, Qi SY, et al. Comparative study on the methods
to determine disintegration time of oral soluble films [J]. Acta
Pharm Sin (%22 %K), 2023, 58: 3204-3209.

Chen F, Wang J, Li MY, et al. Considerations for the revision
of general requirements of pharmaceutical films in the general
chapter of the Chinese pharmacopoeia [J]. Chin J Pharm (' [E %
Zi Tl A&, 2024, 55: 310-318.

Ouda GI, Dahmash EZ, Alyami H, et al. A novel technique to
improve drug loading capacity of fast/extended release orally
dissolving films with potential for paediatric and geriatric drug
delivery [J]. AAPS PharmSciTech, 2020, 21: 126.

Grady H, Elder D, Webster GK, et al. Industry's view on using
quality control, biorelevant, and clinically relevant dissolution
tests for pharmaceutical development, registration, and commer-
cialization [J]. J Pharm Sci, 2018, 107: 34-41.

Koland M, Charyulu RN, Vijayanarayana K, et al. In vitro and
in vivo evaluation of chitosan buccal films of ondansetron

hydrochloride [J]. Int J Pharm Investig, 2011, 1: 164-171.



M A TR BRI T SR B R v A

2397

[65]

[66]

[67]

[68]

[69]

[70]

(71]

[72]

(73]

Food and Drug Administration. Chemistry review(s): Applica-
tion number: 0225240rig1s000, ZUPLENZ (Ondansetron oral
soluble film) [EB/OL]. Rockville: Food and Drug Administra-
tion, 2010 (2010-07-02) [2025-06-05]. https://www. accessdata.
fda.gov/drugsatfda_docs/nda/2010/0225240rig1s000ChemR.pdf.
Center for Drug Evaluation. Technical guidelines for pharmaceu-
tical research on chemical drug orally disintegrating films (provi-
sional) [EB/OL]. Beijing: Center for Drug Evaluation, 2025
(2025-07-29) [2025-10-19]. https://www. cde. org. cn/main/news/
viewInfoCommon/e9ca411c6e11df700933b13e3764£783.

Center for Drug Evaluation. Technical guidelines for dissolution
testing of conventional oral solid dosage forms [EB/OL]. Beijing:
Center for Drug Evaluation, 2015 (2015-02-05) [2025-06-05].
https://www. cde. org. cn/zdyz/domesticinfopage? zdyzIdCODE=
d83644566caac36d48elal51008e3e9d.

Zhang W, Xiao C, Xiao Y, et al. An overview of in vitro dissolu-
tion testing for film dosage forms [J]. J Drug Deliv Sci Technol,
2022, 71:103297.

Food and Drug Administration. Clinical pharmacology and
biopharmaceutics 022470,
NEXCEDE (Ketoprofen oral soluble film) [EB/OL]. Rockville:
Food and Drug Administration, 2009 (2009-01-26) [2025-06-
05]. https://www. accessdata. fda. gov/drugsatfda_docs/nda/2009/
022470s000clinpharmr.pdf.

review(s): Application number:

Food and Drug Administration. Product quality review(s): Appli-
cation number: 2108330rigls000, SYMPAZAN (Clobazam oral
film) [EB/OL]. Rockville: Food and Drug Administration, 2018
(2018-07-06) [2025-06-05]. https://www. accessdata. fda. gov/
drugsatfda_docs/nda/2018/2108330rigl1s000ChemR.pdf.

Food and Drug Administration. Product quality review(s): Appli-
cation number: 2126400rig1s000, Exservan (riluzole oral film)
[EB/OL]. Rockville: Food and Drug Administration, 2019 (2019-
10-01) [2025-06-05]. https://www. accessdata. fda. gov/drug-
satfda_docs/nda/2019/2126400rig1s000ChemR.pdf.
Pharmaceuticals and Medical Devices Agency. Pharmaceutical
interview form: Olopatadine hydrochloride OD films, 4ed [EB/
OL].
Agency (PMDA), 2023 (2023-09) [2025-11-24]. https://www.
info. pmda. go. jp/go/interview/3/750144_2391001F3023_3 002_
1F.pdf.

Kasumigaseki: Pharmaceuticals and Medical Devices

Pharmaceuticals and Medical Devices Agency. Pharmaceutical
interview form: Ondansetron hydrochloride hydrate OD film,
2ed [EB/OL]. Kasumigaseki: Pharmaceuticals and Medical
Devices Agency (PMDA), 2024 (2024-01) [2025-11-24]. https://
www.info.pmda.go.jp/go/interview/3/750144 2391001F3023 3

[74]

[75]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

[83]

(84]

(85]

002_1F.pdf.

Pharmaceuticals and Medical Devices Agency. Pharmaceutical
interview form: Donepezil hydrochloride OD film, 8ed [EB/OL].
Kasumigaseki: Pharmaceuticals and Medical Devices Agency
(PMDA), 2023 (2023-05) [2025-11-24]. https://www.info.pmda.
20.jp/go/pack/1190012F3266_1_09/?view=style=ML&lang=ja.
Pharmaceuticals and Medical Devices Agency. Pharmaceutical
interview form: Loratadine OD film, 9ed [EB/OL]. Kasumigas-
eki: Pharmaceuticals and Medical Devices Agency (PMDA).
2024 (2024-03) [2025-11-24]. https://www. info. pmda. go. jp/go/
interview/1/230064_4490027F2215_1_010_1F.pdf.

Speer I, Preis M, Breitkreutz J. Novel dissolution method
for oral film preparations with modified release properties [J].
AAPS PharmSciTech, 2019, 20: 1-7.

Krampe R, Sieber D, Pein-Hackelbusch M, et al. A new biorele-
vant dissolution method for orodispersible films [J]. Eur J Pharm
Biopharm, 2016, 98: 20-25.

Xia YR, Chen F, Zhang HP, et al. A new method for evaluating
the dissolution of orodispersible films [J]. Pharm Dev Technol,
2015, 20: 375-379.

He SL, Jacobsen J, Nielsen CU, et al. Exploration of in vitro
drug release testing methods for saquinavir microenvironmental
pH modifying buccal films [J]. Eur J Pharm Sci, 2021, 163:
105867.

McCarthy CA, Faisal W, O'Shea JP, et al. In vitro dissolution
models for the prediction of in vivo performance of an oral
mesoporous silica formulation [J]. J Control Release, 2017, 250:
86-95.

Li MY, Wang B, He JT, et al. Preliminary verification and appli-
cation of flow-through cell apparatus for pharmaceutical films
[J]. Chin J Pharm (H* EEE 25 Tk 2% &), 2024, 55: 335-343.

Lau ETL, Steadman K1J, Cichero JAY, et al. Dosage form modifi-
cation and oral drug delivery in older people [J]. Adv Drug Deliv
Rev, 2018, 135: 75-84.

Suksawat T, Brniak W, Lyszczarz E, et al. Orodispersible dosage
forms with rhinacanthin-rich extract as a convenient formulation
dedicated to pediatric patients [J]. Pharmaceuticals (Basel),
2024, 17: 994.

Saha S, Tomaro-Duchesneau C, Daoud JT, et al. Novel probiotic
dissolvable carboxymethyl cellulose films as oral health biothera-
peutics: In vitro preparation and characterization [J].
Opin Drug Deliv, 2013, 10: 1471-1482.

Gupta MS, Kumar TP. The potential of ODFs as carriers for

Expert

drugs/vaccines against COVID-19 [J]. Drug Dev Ind Pharm,
2021, 47: 179-188.



