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ABSTRACT

The most popular oral solid dosage forms are tablets and capsules. Many patients find it difficult to swallow tablets and hard
gelatin capsules particularly pediatric and geriatric patients and do not take their medicines as prescribed because difficulty in
swallowing. To overcome these difficulties, several fast dissolving drug delivery systems have been developed. Fast
dissolving oral film is relatively a new dosage form in which thin film is prepared using hydrophilic polymers, which rapidly
dissolves on tongue or buccal cavity. An ideal film should be prepared by using different ingredients. A study on different
polymers, sweeteners, plasticizers, solubilizers used for fast dissolving oral films are done.
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1. Introduction

Fast dissolving oral films (FDOFs) or Oral wafers or Oral is available in the form of tablets, nasal sprays in the
strips (OS) or sublingual strips or oral thin films (OTF) are market. Patients are non-cooperative with these dosage
the most advanced form of oral solid dosage form due to forms [5]. Hence oral disintegrating films have become

more flexibility and comfort [1]. It improves the efficacy of important tool to improve the patient compliance. This
APIs by dissolving within minute in oral cavity after the article gives the information regarding past decade work
contact with saliva without chewing and no need of water done on fast dissolving oral films.

for administration. It gives quick absorption and instant

bioavailability of drugs due to high blood flow and 2. Excipients used in fast dissolving oral films
permeability of oral mucosa is 4-1000 times greater than Different Polymers Used in Fast Dissolving Oral Films

that of skin [2 and 3]. FDOFs are useful in patients such as In FDOFs polymers were used to regulate the release of
pediatric, geriatrics, bedridden, emetic patients, diarrhea, medicament from the formulation. Among the various
sudden episode of allergic attacks, or coughing for those polymers, HPMC was extensively used in FDOFs, because
who have an active life style [4]. It is also useful whether it is nonionic cellulose ether, odorless, soluble in cool
local action desired such as local anesthetic for toothaches, water, glacial acetic acid and some organic solvents and

oral ulcers, cold sores or teething. At present Zolmitriptan water mixtures, not soluble in hot water, ethanol, ether and
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acetone. Its aqueous solution is of surface activity, high
transparency and stability, when heated to certain
temperature, the solution becomes cloudy and gelling
quickly, however, the solution become clear again after
cooling. HPMC has different types varying from its gelling
temperature. The solubility is differed from its viscosity, the
lower the viscosity, the higher the solubility. However, the

Table 1: Various Polymers Used in Fast Dissolving Oral

Films
Drug Polymer Referenc
e
Sodium diclofenac Maltodextrin ®Francesc
o et al,
2011
Amlodipine besylate Poly Ethylene | "Methaq
Glycol et al.,
(PEG6000) or | 2013
Poly Vinyl
Pyrrolidone
(PVP), Sodium
Carboxymethyl
cellulose
(CMC),
Hydroxy
Propyl methyl
cellulose
(HPMC)
Montelukast sodium | HPMC, ¥Ajaykum
Microcrystallin | aret  al.,
e cellulose and | 2011
Crospovidone
Zolmitriptan HPMC E, | Sane et
HPMC E3, al., 2012
Amlodipine Besylate | HPMC, Mahesw
Methylcellulos | ari et al.,
e, PVP k30 2014
Losartan Potassium HPMC E-5 Hemang
i et al,
2013
GranisetronHClI CMC, HPMC | “Rawda
and Pullulan et al.,
2012
Loratidine HPMC “Narayan
aet al,
2013
Salbutamol sulphate | Polyvinyl ®Mashru
alcohol (PVA) | et al.,
2005
Rizatriptan Benzoate | HPMC15, TKarthike
PVA, yan et al.,
Maltodextrin 2013
Triclosanpoloxamer | HPMC, BAditya
Xanthan gum | et al.,
and Xylitol 2008
Diclofenac sodium Sodium PKumaret
alginate al., 2013
Verapamil HPMC E 6, | “Kunte et
Maltodextrin al., 2010
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solubility in water is not subject to pH value of its aqueous
solution. The lower methoxyl content of HPMC, the higher
gelling temperature, the lower solubility and surface
activity. The various Polymers which were successfully
used in preparing fast dissolving oral films were shown in
table 1.

Levocetirizinedihydro | HPMC, PVA | “Prabhak
chloride aret
al.,2011
Ivabradine HCI HPMC E-5 “’Ravneet
et al.,
2012
Propranolol HCI HPMC15 “Agaiah
et al.,
2013
Domperidone Tri ethyl citrate | “Rafiet
(TEC), PVA, | al.,2013
Zolmitriptan Sodium “Deepthi
alginate, et al.,
Xanthan gum | 2014
and Sodium
starch
glycolate, Guar
gum
Losartan potassium HPMC15, PVP | ®Rasoolet
K30,PVA al.,2014
Losartan potassium Maltodextrin, | ®*Sumedh
PVA a et
al.,2013
Palonosetron HCI HPMC,NaCM | *Swamy
C,PVP and | et al.,
Pullulan gum- | 2014
Xanthan gum-
HPG
Montelukast sodium | HPMC ¥’Sucrose
et al.,
2012
Zolmitriptan HPMC *Prasann
aet al.,
2012
Levocetirizine Pullulan, “Dhaglae
Xanthan gum tal.,2012
Granisetron HCI HPMC15 cps, | “Hema et
PVP K-30 al., 2013
Amlodipine Besylate | HPMC, *“Methage
NaCMC, t al.,
2013
UAMC01398 HPMC Carolien
et
al.,2014
Dexamethasone Hydroxy “Minako
Propyl et al.,
Cellulose, 2011
Hypromellose
Triclosan HPMC, >IAditya
Xanthan gum, | etal.,
Xylitol 2008
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Different Sweeteners Used In Fast Dissolving Oral Films
Sweeteners were incorporated in mouth dissolving films to
mask bitter taste of the drugs. Among the sweeteners,
Aspartame and Mannitol were widely used. Researches
proved that Aspartame has carcinogenic effect. Mannitol is
a polyol, which is widely used in the food and
pharmaceutical industries because of its unique functional
properties. It is about 50% as sweet as sucrose and has a
desirable cooling effect often used to mask bitter tastes.
Mannitol is non-cariogenic and has a low caloric content.
Various sweeteners which were used in fast dissolving oral
films were shown in table 2.

Table 2: Various sweeteners used in fast dissolving oral

films
Drug Sweetener |Reference
Sodium diclofenac Sorbitanole [°Francesco et
ate al., 2011
Losartan Potassium Mannitol "Hemangi et
al.,2013
Salbutamol sulphate Mannitol | ®Mashru et
al., 2005
Rizatriptan Benzoate Mannitol, | “"Karthikey
Aspartame | an et al,
2013
Triclosanpoloxamer Mannitol, | ®Aditya et
Aspartame | al., 2008
Verapamil Aspartame | “Kunte et
al., 2010
Levocetirizinedihydroch | Aspartame | “Prabhakar
loride a et al,

Caffeine, Riboflavin | PVA >*Xiaogia 2011
ng et al.,
2012 Ivabradine HCI Aspartame | “Ravneet et
Piroxicam Maltodextrins | **Frances al., 2012
coet Propranolol HCI Aspartame | “Agaiah et
al.,2008 al., 2013
Diclofenac sodium Sodium >*Naveen Losartan potassium Aspartame | *Rasool et
alginate et al., al., 2014
2013 Losartan potassium Mannitol | *Sumedha
Ondansetron HCI PVA,  PVP, | *Koland etal.,2013
Carbopol 934P | et al., Palonosetron HCI Aspartame | *Swamy et
2010 al., 2014
Novel sildenafil | PVA, graft [ > Xu et Montelukast sodium Sucrose Vijaykum
citrate copolymer al., 2014 aret al.,2012
Kollicoat IR, Granisetron HCI Saccharin | Hema et
Sodium sodium al., 2013
alginate Triclosan Aspartame | *"Aditya et
Promethazine HCI Pullulan igar et , Mannitol | al., 2008
al., 2014 Ondansetron HCI Mannitol, | *Koland et
Indomethacin PVP *0Simonet Sodium al., 2010
al.,2009 saccharin
Nicotine  hydrogen | Maltodextrins | ®“Frances Promethazine HCI Aspartame | ®Jigar et
tartrate co et al., 2014
al.,2010
Flupentixoldihydrochl | HPMC E-5, | ®Ahmed Different Plasticizers Used In Fast Dissolving Oral
oride CMC et Films: Plasticizers in FDOFs for the flexibility of films. It
al.,2014 avoids the cracking and breaking of films. Among the

plasticizers used Polyols were popularly used as plasticizer
in mouth dissolving films. Among them Poly Ethylene
Glycols were popularly used. PEG's below 700 molecular
weight occur as clear to slightly hazy, colourless, slightly
hygroscopic liquids with a slight characteristic odour.
PEG's between 700-900 are semi-solid. PEG's over 1000
molecular weight are creamy white waxy solids, flakes, or
free-flowing powders. Various plasticizers which were used
in fast dissolving oral films were shown in table 3.

Table 3: Various plasticizers used in fast dissolving oral

films
Drug Plasticizer | Reference
Sodium diclofenac Glycerin ®Francesco
etal., 2011
Amlodipine besylate Glycerin "Methaq
et al.,2013
Montelukast sodium PEG400 | PAjayet
al.,2011
Zolmitriptan Polyvinyl Sane etal.,
alcohol, 2012
PEG 400
Losartan Potassium PEG 400 | "Hemangi
et al.,2013
GranisetronHClI PEG 400 | Rawda
et al.,2012
Salbutamol sulphate Glycerol | ®Mashru
et al.,2005
Rizatriptan Benzoate Propylene | “Karthikeyan
Glycol etal.,2013
Triclosanpoloxamer PEG, Aditya
Glycerol et al.,2008
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Verapamil Glycerol | ®Kunteet
al., 2010
Levocetirizinedihydrochloride | PEG “Iprabhakara
etal.,2011
Ivabradine HCI PEG 400 | “Ravneet
etal.,2012
Propranolol HCI PEG #Agaiah
etal.,2013
Domperidone Polyvinyl | ®Rafi
alcohol, etal., 2013
Kollicoat
IR,
Glycerin
Zolmitriptan PEG 400 | “Deepthi
etal., 2014
Losartan potassium PEG *Rasool
etal.,2014
Losartan potassium PEG *Sumedha
et al.,2013
Palonosetron HCI PEG 400 | **Swamy
et al.,2014
Montelukast sodium Glycerin | *'Sucrose
etal., 2012
Zolmitriptan PEG *Prasannaet
al., 2012
levocetirizine PEG *Dhagla
etal., 2012
Amlodipine Besylate PEG *Methaq
etal., 2013
UAMCO01398 (Anti HIV [ PEG400 | “'Carolien
drug) et al.,2014
Dexamethasone PEG ®Minako
etal.,2011
Triclosan PEG, I Aditya
Glycerol et al.,2008
Piroxicam Glycerin | **Francesco
et al.,2008
Ondansetron HCI PEG 400 | >°Koland
et al.,2010
Sildenafil citrate PEG, >Xu
Glycerol etal.,2014
Promethazine HCI PEG *igar
etal, 2014
Nicotine hydrogen tartrate Glycerol ®Francesco
etal., 2010
Table 4: Various solubilizers used in fast dissolving oral
films
Drug Solubilizer Reference
Amlodipine Sodium lauryl | "Maheswari
Besylate sulphate et al.,2014
Triclosanpoloxamer | Poloxamer407 | ®Aditya et
and al.,2008
Hydroxypropyl-
B- cyclodextrin
Triclosan Poloxamer407, | *'Dinge et
hydroxypropyl- | al.,2008
B- cyclodextrin
(HPBCD)
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3. Different Solubilizers

Various solubilizers were used in fast dissolving oral films.
Poloxamer 407 was widely used solubilizer in FDOFs.
Most of the common uses of poloxamer 407 are related to
its surfactant properties. For example, it is widely used
in cosmetics for dissolving oily ingredients in water. It can
also be found in multi-purpose contact lens cleaning
solutions, where its purpose there is to help remove lipid
films from the lens. It can also be found in some
mouthwashes. 2-Hydroxypropyl-p-cyclodextrin is the most
widely used modified cyclodextrin. The compound has
shown to change the physicochemical properties of
lipophilic  compounds  when  co-administered.  2-
Hydroxypropyl-B-cyclodextrin functions by forming an
inclusion complex with the compound being administered
for easier diffusion across biological membranes, and its
popularity can be attributed to its large 7 glucose unit cavity
size. Some advantageous effects are reduction of negative
effects, increased aqueous solubility and increased stability.
The effects of 2-Hydroxypropyl-B-cyclodextrin have been
observed to be dose dependent with both advantageous and
disadvantageous  results  occurring at  sporadic
concentrations. The compound may also increase the
antimicrobialeffectiveness of chemical agents by increasing
their release rate. Various solubilizers which were used in
fast dissolving oral films were shown in table 4.

4. Conclusion

This study is about past work done on fast dissolving oral
films, these films were prepared by using various
excipients. From this study it was concluded that the widely
used excipients in FDOFs were polymers (HPMC),
sweeteners (mannitol), plasticizer (PEG) and solubilizer
(poloxamer 407).

5. References
[1] Priyankanagar, Iti Chauhan and MohdYasir.
Insights Drug Invention Today, 2011, 3(12): 280-

289.
[2] Rajnibala, PravinPawar, Sushi Khanna and
Sandeep  Arora; International Journal of

Pharmaceutical Investigations, 2013, 3: 67-76.
Ishikawa T, Koizumi N and Mukai B; Chem
Pharm Bull (Tokyo), 2001, 49: 230-32.

Price TM, Blauer KL, Hansen M, Stanczyk F,
Lobo R and Bates GW; Obstet Gynecol, 1997, 89:
34-45.

Kaur Mandeep A,RanaC and Seth Nimrata;
International Journal of Pharmaceutical Research
& Allied Sciences,2013, 2(1): 14-24.

Francesco Cilurzol, Irma Elisa Cuponel, Paola
Minghettil, Susanna Buratti2, Chiara G.M.
Gennari and Luisa Montanari; Drug Development
and Industrial Pharmacy, 2011, 37(3): 252-259.
Methaq H; International Journal of Pharmacy and
Pharmaceutical Sciences, 2013, 5(4): 419-428.
Vijaykumar G, Ajaykumar P, Satishkumar P,
Karunasri S, Raghavender K, andPriya P;World
Journal Of medical Pharmaceutical and
biological Sciences, 2011, 1(1): 06-12.

(3]
[4]

[5]

[6]

[7]
(8]


http://en.wikipedia.org/wiki/Cosmetics

Narendra V, et al. W. J. Pharm. Biotech., 2014, 1(2): 69-74

[9] Sane Prashant and MahaparaleParesh; Novel
Science International Journal of Pharmaceutical
Science, 2012, 1(7): 452-456.

[10] Maheswari K. M, Pavan Kumar D, SravanthiD,
Salma S, Naga PravallikaU, and Buchi N; Journal
of Pharmaceutics, 2014, 1, 1-10.

[11]Hemangi J, Parth B, Kamal M, Kinjal B, Arpan
A. Shah; American journal of pharmacy and
health research,2013, 1(2),35-44.

[12]Rawda KhalifaA, shabaraya A.R, Azharuddin
M;American journal of pharmacy and health
research, 2012, 2(6), 591-609.

[13] ArunArya, Amrish Chandra, Vijay Sharma and
Kamla Pathak; International Journal of ChemTech
Research, 2010, 2(1),576-583.

[14]Narayana P, Raju, Sravan Kumar M,
Madhusudhan ReddyC and Ravishankarv, The
Pharma Innovation Journal,2013, 2(2): 31-35.

[15] Bhagyashri M, Vaishali K, Suryakant J,
ZamiruddinMd, Vishvanath B; World Journal of
Pharmacy and Pharmaceutical Sciences, 2014,
3(3): 463-475.

[16] Mashru R C,Sutariya V B, Sankalia M G and
Parikh P P;Drug Development and Industrial
Pharmacy, 2005, 31(1): 25-34.

[17] Karthikeyan D, Sanju S,Santhosh Kumar C;
America Journal of Pharmaceutical Research,
2013, 3(3): 2643-2654.

[18] Aditya Dinge and Mangal Nagarsenker; AAPS
Pharm Sci Tech, 2008, 9(2): 349-355.

[19] Naveen, Agilandeswari, Sabitha, Prathyusha,
Yathiraju K, Chandy, Vineeth; Pharma Science
Monitor, 2013, 4(1): 3649.

[20] Kunte S and Tandale P; Journal of Pharmacy and
Bioallied Sciences, 2010; 2(4): 325-328.

[21] Prabhakara P, Ravi M, Marina K, VijaynarayanaK,
Souza U, Harish N M, Shastry CS, and
CharyuluRN; International Journal Pharm
Investigation, 2011, 1(2): 99-104.

[22] Ravneet K, Rajni Bala; Journal of Pharmacy
Research, 2012, 5(6): 3327-3330.

[23] Bhupinder B, Sarita J, Mandeep K, Harmanpreet
S; Innovations In Formulation And Technology,
2011, 9(2): 50-57.

[24] AgaiahGoud B & Kumara Swamy S; International
Journal of Pharma Sciences, 2013, 3(2): 293-298.

[25] Mahammad Rafi S; International Journal of
Pharma Sciences, 2013, 3(1): 126-128.

[26] Swapnil L, Paresh R, MadhaviM, ShivnikarA,
Shradha S,PawarV, Prashant N; An Innovative
Drug Delivery System, 2012, 2(3): 482-496.

[27] Pandya K, Patel K R, Patel M R, PatelPandya N
M,Patel M R, Patel N M; International Journal of
Pharmacy Teaching & Practices, 2013, 4(2): 655-
661.

[28] Yoshifumi M, Takashi I, Kyoko K, Norihisa Nand
RyoseiK; Materials, 2010, 3: 4291-4299.

[29] DeepthiA,Venkateswara Reddy B and Navaneetha
K; American Journal of Advanced Drug Delivery,
2014, 2(2): 153-163.

[30]Chowdary Y A, SoumyaM, MadhuBabu M,

73

Aparna K, HimabinduP; Bull. Env. Pharmacol Life
Science, 2012, 1(12): 08- 20.

[31]Lavande J P, Agnihotri A, AdeR, Itekar P,
Pangarkar P, Chandewar A V,Kshirsagar M D;
American Pharmaceutical Research, 2013, 1575-
1593.

[32] Parul Saini, Anoop Kumar, Pankaj Sharma,
SharadVisht; International Journal of Drug
Development & Research, 2012, 4(4): 80-94.

[33] Khaja Nayub Rasool G, Satheesh Kumar,
shubhrajit M, Anil Kumar; International journal of
innovative pharmaceutical sciences and research,
2014, 2(3): 688-702.

[34] Thakur Smriti; International Journal of Pharma
and Bio Sciences Int J Pharm Bio Science, 2013,
4(1): 899-908.

[35] Sumedha B, Mayank B and Gopal Garg;
International  Journal  of  Pharmaceutical,
Chemical and Biological Sciences, 2013, 3(4):
1097-1108.

[36] Swamy NGN and Shiva Kumar S; International
Journal of Pharmaceutical, Chemical and
Biological Sciences, 2014, 3 (1) Jan-Mar, 145-150.

[37] Vijaykumar G, Ajaykumar P, Asha
H;International Journal of Pharmacy and
Pharmaceutical Sciences, 2011, 4(2): 228-232.

[38] Mandeep K,RanaA C, Nimrata S;An Innovative
Drug Delivery System, 2013, 2(1): 14-24.

[39] Prasanna D, Manoranjan S; International research
journal of pharmacy, 2012, 3 (5); 373-376.

[40] Metkari V B, Kulkarni L V, PatilP S, JadhavP A,
JadhavP H, YadavP S; Journal of Current Pharma
Research, 2014, 4 (3), 1225-1230.

[41] Deepak H, Geeta A and Hari Kumar S L;
pharmacophorejournal, 2013, 4 (1), 1-9.

[42] Dhagla R, Vishnu A, Usmangani K, Harsha V,
Aliasgar J; ScientiaPharmaceutica, 2012, 80, 779—
787.

[43]Hema C, SamitaG, PermenderR, VikashKumar;
Bulletin of Faculty of Pharmacy, 2013, 5(1), 193-
201.

[44] Methaq H; International Journal of Pharmacy and
Pharmaceutical Sciences, 2013, 5(4), 419-428.
[45] Qing-yuan Lv, Xian-yi Li, Bao-de Shen, Ling Dali,
He Xu, Cheng-ying Shen, Hai-long Yuan,

JinHan;Journal of Nanoparticle Research, 2014.

[46] VerenaGarsuch and JorgBreitkreutz; Journal of
Pharmacy and Pharmacology, 2010, 62(4), 539-
545.

[47] Carolien G, Guy Van den M, Bernard Appeltansa,
Johan Michielsb, Tania Crucittic, Kevin K.Ariénb,
Koen Augustynsd, Patrick Augustijnsa, Joachim
Brouwersa; International Journal of
Pharmaceutics, 2014,475 (1-2),238-244.

[48]Hema C, SamitaG, PermenderR, Vikash Kumar;
Bulletin of Faculty of Pharmacy, 2013, 51(2),
193-201.

[49] MinakoN, KawaharabK, Masahito N, Manabu F,
NishimuradM,KatsuhikoM, KiyoyukiK, Yoshihiro
K, Tadao Tsukiokad, Kazuhiro Yoshidac,
Yoshinoriltoha; International ~ Journal  of



Narendra V, et al. W. J. Pharm. Biotech., 2014, 1(2): 69-74
Pharmaceutics, 2012,424(1-2), 12-17.

[50] GiuseppinaSandri, Maria Cristina Bonferoni,
Franca Ferrari, Silvia Rossi, Prof. Carla
Caramella;  American  Journal of Drug
Delivery,2006, 4(4), 249-262.

[51]Aditya D and Nagarsenker M; American
Association of Pharmaceutical Scientists, 2008,
9(2), 349-356.

[52] Xiaogiang L, Muzafar A, Kanjwala, Lin Lind,
loannis S; sciencedirect, 2013, 103, 182-188.

[53] Francesco C, Irma E, Paola M, Francesca S, Luisa
M; AAPS PharmSciTech, 2010; 11(4): 1511-1517.

[54] Naveen S, Agilandeswari, Sabitha D, Prathyusha
P,Yathiraju A, Chandy K, Vineeth; Pharma
Science Monitor; 2013, 4(1), 3649.

[55] Koland M, Sandeep V P, CharyuluN R; Journal of
young Pharmacists,2010, 2(3), 216-222.

[56] Aditya  Dinge, MangalNagarsenker;  AAPS
PharmSciTech,2008, 9(2), 349-356.

[57]Li-Li Xua, b, Li-Li Shia, Qing-RiCaoa, Wei-Juan
Xua, Yue Caoa, Xiao-Yin Zhua, Jing-HaoCuig;
International Journal of Pharmaceutics, 2014,
473(1-2), 398-406.

[58]Jigar N, Kashyap N, Tejal A; Journal of
Pharmaceutical Investigation, 2014, 2, 4-8.

[59] TimoLaaksonen, Peng Liu, AnttiRahikkala,
LeenaPeltonen, EskoKauppinen, JouniHirvonen,
KristiinaJarvinen, JanneRaula; Pharmaceutical
Research, 2011, 28(10), 2403-2411.

[60] Simon G, Amit V, SaundersbM, Royallb G;
International Journal of Pharmaceutics, 2009,
380(1-2), 105-111.

[61] Francesco Cilurzo, Irma E. Cupone, Paola
Minghetti, Susanna Buratti, Francesca
Selmin,Chiara G. M. Gennari, Luisa Montanari;
AAPS PharmSciTech, 2010, 11(4), 1511-1517.

[62] SaziyeUgur, OnderPekcan; sciencedirect, 2003,
44(7), 2041-2047.

[63] Ahmed Abdelbary, Ehab R. Bendas, Afaf A.
Ramadan, Dalia A. Mostafa; AAPS PharmSciTech,
2014,

[64] Punit B, Rakshit C, Dharmik M, Pragna K,
Bhavesh S; Journal of Pharmaceutical
Investigation, 2013, 43(4), 343-351.

[65] SunikFulze le, Derek Moe , EhabHamed; Taylor &
Francis, 2013,

[66] Vikas A, Bhavesh H, Derek V, Rajendra K; Fast-
Dissolve Systems, 2013, pp.4370.

74



