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ABSTRACT: 

The present study aimed to formulate and evaluate mucoadhesive buccal films of Thiamine 

Hydrochloride to improve bioavailability and therapeutic effectiveness by bypassing hepatic first-pass 

metabolism. Buccal drug delivery offers advantages such as rapid drug absorption, improved patient 

compliance, and avoidance of gastrointestinal degradation. The buccal films were prepared by the solvent 

casting method using HPMC as a film-forming polymer along with suitable excipients. Different 

formulations (F1–F6) were developed and evaluated for physicochemical parameters including physical 

appearance, weight variation, thickness, surface pH, swelling index, and moisture absorption. 

Compatibility studies using UV spectroscopy confirmed the absence of interaction between the drug and 

excipients. The λmax of Thiamine Hydrochloride was found at 246 nm in pH 6.8 phosphate buffer, and the 

calibration curve showed good linearity in the concentration range of 5–30 µg/mL following Beer–

Lambert’s law. The prepared films were smooth, flexible, transparent, and showed satisfactory 

physicochemical properties with acceptable stability and mucoadhesive characteristics. Overall, the 

formulated mucoadhesive buccal films demonstrated potential as an effective alternative delivery system 

for improving the bioavailability and therapeutic efficacy of Thiamine Hydrochloride. 
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INTRODUCTION: 

Oral medication delivery is the most popular approach because of patient compliance and ease of use. 

Nevertheless, a lot of medications have drawbacks like low bioavailability, gastrointestinal breakdown, 

and significant liver first-pass metabolism. Alternative routes, such as buccal drug delivery, have drawn a 

lot of attention recently as a means of overcoming these obstacles. Drugs are administered via the cheek's 

mucosal lining using the buccal route. Because of its high vascularization, relative permeability, and 

direct route to systemic circulation, the buccal mucosa avoids hepatic first-pass metabolism. This 

approach is especially beneficial for medications that experience substantial metabolic degradation or are 

unstable in the gastrointestinal environment. 

Mucoadhesive buccal films are one of the more sophisticated and patient-friendly buccal drug delivery 

systems. Buccal films are thin, flexible, polymer-based formulations that are intended to stick to the buccal 
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mucosa and release the medication either quickly or gradually. By ensuring close contact with the 

absorption site, these films increase absorption and prolong the duration of drug residence. They also offer 

advantages like portability, precise dosing, ease of administration, and increased patient compliance, 

particularly in dysphagic, elderly, and pediatric patients. [1] 

Vitamin B1, also referred to as thiamine hydrochloride, is a water-soluble vitamin that is necessary for 

healthy nerve function and the metabolism of carbohydrates. It functions as a coenzyme in a number of 

biochemical processes, most notably transketolation reactions and the decarboxylation of alpha-keto 

acids. Serious disorders like beriberi, Wernicke's encephalopathy, and Korsakoff syndrome can result 

from thiamine deficiency. Maintaining appropriate systemic levels of thiamine is essential because of its 

therapeutic significance. 

Thiamine hydrochloride has some drawbacks when taken orally, despite its clinical importance. Because of 

active transport mechanisms that can become saturated at higher doses, it has variable absorption and is 

vulnerable to degradation in the gastrointestinal tract. A potential remedy for these problems is the 

creation of a buccal film containing thiamine hydrochloride. The formulation increases bioavailability by 

avoiding hepatic first-pass metabolism and gastrointestinal degradation by delivering the medication 

directly through the buccal mucosa. Additionally, mucoadhesive polymers like polyvinyl alcohol (PVA), 

sodium alginate, Carbopol, and hydroxypropyl methylcellulose (HPMC) aid in extending the dosage 

form's residence time at the absorption site. [2] 

Solvent casting, hot-melt extrusion, and semi-solid casting are common methods used to create buccal 

films. Film-forming polymers, plasticizers (such as glycerol and polyethylene glycol), permeation 

enhancers, sweeteners, and flavoring agents to increase palatability are among the formulation's essential 

ingredients. The performance of buccal films depends on various factors, including polymer type, drug-

polymer compatibility, film thickness, surface pH, swelling behavior, and mucoadhesive strength 

In addition to improving thiamine hydrochloride's pharmacokinetic profile, the creation of a buccal film 

is in line with contemporary drug delivery trends that emphasize non-invasive, patient-centered 

methods. This dosage form is especially helpful for people with neurological disorders, children, and 

elderly patients who have trouble swallowing traditional tablets or capsules. 

The water-soluble vitamin thiamine hydrochloride, also known as vitamin B1, is necessary for the 

metabolism of carbohydrates and the healthy operation of the nervous system. It participates as a 

coenzyme in a number of biochemical processes that produce energy. Serious conditions like beriberi and 

Wernicke-Korsakoff syndrome can result from a thiamine deficiency. For general health, maintaining 

appropriate thiamine levels through diet or supplementation is essential. Whole grains, legumes, nuts, and 

some meats are foods high in this vitamin, so it's crucial to include a range of these foods in your meals. In 

order to increase thiamine hydrochloride's bioavailability and therapeutic efficacy, the current study 

focuses on the creation and assessment of buccal films. [3] 

 

 

Fig.no.1: Thiamine Hydrochloride 
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DRUG PROFILE: [4-6] 

 

 

 

Parameter Description 

Drug Name Thiamine Hydrochloride 

Category Water-soluble Vitamin 

Synonym Vitamin B1 

Molecular Formula C12H17CIN40S-HCI 

Molecular Weight 337.27 g/mol 

Appearance White or almost white crystalline powder 

Odor Slight characteristic odor 

Taste Bitter taste 

Solubility Freely soluble in water; slightly soluble in alcohol 

Melting Point Approximately 248-250°C (decomposes) 

PH Acidic 

Partition Coefficient Hydrophilic drug 

Category Of Drug Vitamin supplement 

Mechanism Of Action Acts as coenzyme in carbohydrate metabolism 

Uses Treatment and prevention of Vitamin B1 deficiency, 

beriberi, neuropathy 

Half Life Approximately 1-1.5 hours 

Bioavailability Limited due to poor storage and degradation in GI 

tract 

Route Of Administration Oral, injectable, buccal 

Storage Condition Store in cool, dry place away from light 

Advantages In Buccal Delivery Avoids first-pass metabolism, improves patient 

compliance, rapid absorption 

MATERIALS AND METHODS: 

Materials: 

Table no.1: Materials used in formulation of thiamine HCL buccal films [7] 
 

Sr.no. Materials Category/Use 

1 Thiamine hydrochloride Active pharmaceutical ingredient 

2 HPMC Film forming polymer 

3 Sodium Saccharin Sweetening agent 

4 Citric Acid Saliva stimulating agent 

5 Tween 80 Surfactant / penetration enhancer 

6 Orange flavor Pleasant citrus taste 

7 Distilled Water Solvent 

 

Methods: 

Preliminary trials for choosing a suitable polymer and plasticizer: 

Preliminary trials were conducted to select suitable concentrations of polymer and plasticizer for thiamine 

hydrochloride buccal films prepared by the solvent casting method. Different concentrations of HPMC 

(2%, 3%, and 4% w/v) were evaluated for film-forming ability and mechanical properties. The 3% w/v 
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HPMC formulation produced smooth, transparent, flexible, and easily peelable films and was selected for 

further studies. Further trials with PEG 400 and glycerol (0.6%, 0.9%, and 1.2% w/v) showed that 0.6% 

films were brittle, while 1.2% films were soft and sticky. The formulation containing 3% w/v HPMC with 

0.9% w/v plasticizer showed optimum flexibility, folding endurance, and appearance, and was selected 

for optimization studies. [8] 

Formulation: 

In the solvent casting method, HPMC and other excipients are dissolved in distilled water to form a 

uniform viscous solution, while thiamine hydrochloride is dissolved separately and mixed under 

continuous stirring. The solution is cast into petriplates or glass moulds and dried to form thin buccal films, 

which are then peeled and cut into suitable sizes. The films are stored in airtight containers or aluminum 

foil packs to protect them from moisture and light. This method is preferred because it produces films 

with uniform drug distribution, smooth surface, and good mechanical strength. [9] 

Composition of Thiamine Hydrochloride Loaded Mouth Dissolving Films: 

Thiamine Hydrochloride loaded mouth dissolving films were formulated using the solvent casting method 

with the objective of developing a rapidly dissolving oral film capable of improving patient compliance 

and enhancing drug delivery through the oral cavity. Six different formulations, namely F1 to F6, were 

prepared by varying the concentration of the polymer and surfactant while keeping the drug concentration 

constant. The composition of all formulations was designed to obtain films with optimum mechanical 

strength, flexibility, surface smoothness, rapid disintegration, and satisfactory drug release characteristics. 

Table no.2: Composition of Thiamine Hydrochloride loaded mouth dissolving films 
 

Ingredients(mg) F1 F2 F3 F4 F5 F6 

Thiamine HCL 50 50 50 50 50 50 

HPMC 525 525 550 580 530 500 

Sodium Saccharin 10 10 10 10 10 10 

Citric Acid 10 10 10 10 10 10 

Tween 80 0.5 0.3 0.4 0.5 0.4 0.5 

Orange flavor (ml) Qs Qs Qs Qs Qs Qs 

Distilled Water 20 ml 20 ml 20 ml 20 ml 20 ml 20 ml 

 

Dose calculation of the amount of drug per batch: 

Dose of drug per film = 6.35 mg Area of one film = 9 cm² 

Area of petri plate = 70.84 cm² 

Drug to be added per batch = (Dose of drug per film × Area of petri plate) ÷ Area of one film 

= (6.35 x 70.84) ÷ 9 

=50 mg 

Standard calibration curve of Thiamine Hydrochloride: 

A standard calibration curve of Thiamine Hydrochloride was prepared to determine the concentration of 

drug present in an unknown sample using UV-visible spectrophotometry. In this method, a stock solution 

of Thiamine Hydrochloride was prepared by dissolving an accurately weighed quantity of drug in pH 6.8 

phosphate buffer. From the stock solution, different standard concentrations (5-30 µg/mL) were prepared 
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by suitable dilution with the same buffer solution. The absorbance of each solution was measured at the 

Amag of Thiamine Hydrochloride, i.e., 246nm, using a UV-visible spectrophotometer against pH 6.8 

phosphate buffer as blank. A graph was plotted between concentration (X-axis) and absorbance (Y-axis), 

which showed a straight-line obeying Beer-Lambert's law. The calibration curve was found to exhibit 

good linearity within the selected concentration range and was used for estimation of drug content in 

buccal film formulations containing Thiamine Hydrochloride. [10] 

Evaluation of Thiamine HCL film: 

1) Physical appearance: 

Formulated mouth dissolving films were assessed for their appearances either they are transparent or 

opaque by visual inspection or surface texture was assessed by contact or feel of the film. [11] 

2) Weight uniformity: 

The individual weight each of 3-5 films of 3×3 cm² for each formulation on an electronic weighing 

balance. The average weight was calculated. [12] 

3) Thickness: 

The average thickness of the film was determined by using digital Vernier Caliper (Digimatic, Mitutoyo, 

Japan) with a least count of 0.01 mm. The thickness was determined at five different places of the film and 

the average was taken and the standard deviation was calculated. [13] 

4) Surface pH: 

The surface pH was determined by placing one film in a glass vial, adding 1 ml of distilled water and wait 

for 30 Sec. The pH value obtained by bringing electrodes of pH meter (Lab, India) in contact with the 

moistened surface of the film. All measurements were performed in triplicate. It is essential that the strip 

should have an almost uniform pH value. [14] 

5) Swelling index: 

The swelling index of a buccal film is evaluated to determine its hydration capacity and swelling 

behavior, which affect mucoadhesion and drug release. The film is initially weighed (W0) and placed in 

phosphate buffer pH 6.8 at 37 ± 0.5°C. After specific time intervals, film is removed, excess moisture is 

blotted gently, and the swollen film is reweighed (Wt). 
[15-16] 

Swelling Index (%) = (Wt – W0) / W0 x 100 Where: 

Wt = weight of swollen film at time Wo = initial weight of film 

6) Moisture absorption test: 

The moisture absorption test of a buccal film is carried out to determine the ability of the film to absorb 

moisture under humid conditions, which influences the stability and physical properties of the film. The 

film is weighed initially (W₁) and then placed in a desiccator containing a saturated solution of aluminum 

chloride or potassium chloride to maintain relative humidity (about 75–84%) for 24 hours at room 

temperature. After the specified period, the film is removed and reweighed (W₂). [17-18] 

Moisture Absorption (%) = (W₂ − W₁) / W₁ × 100 Where: 

W₁ = Initial weight of the film 

W₂ = Final weight of the film after moisture absorption 
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RESULTS AND DISCUSSION: 

Drug excipients compatibility study by UV spectroscopy: 

The drug–excipient compatibility study of Thiamine Hydrochloride was carried out using UV–Visible 

spectroscopy in order to determine the possible interaction between the drug and selected excipients used 

in the buccal film formulation. It is shown in below fig. (fig. no.3 and 4). The UV spectrum of pure 

thiamine hydrochloride showed a characteristic absorption maximum (λmax) at 246 nm in phosphate 

buffer pH 6.8. The physical mixture of thiamine hydrochloride with excipients such as HPMC, citric acid, 

sodium saccharin, and Tween 80 also exhibited a similar λmax at 246 nm without any significant shift in 

wavelength or major change in absorbance pattern. The obtained spectra confirmed that there was no 

chemical incompatibility or interaction between the drug and excipients. Therefore, the selected 

excipients were found to be compatible with thiamine hydrochloride and suitable for the preparation of 

buccal films by the solvent casting method. [19] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.No.3: UV spectrum of pure thiamine HCL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.No.4: UV spectrum of pure thiamine HCL and excipients 

Standard calibration curve of Thiamine Hydrochloride in 6.8 phosphate buffer: 

A standard calibration curve of Thiamine Hydrochloride in pH 6.8 phosphate buffer showed good 

linearity in the concentration range of 5–30 µg/mL at 246 nm. The absorbance values were found to 

increase proportionally with concentration, confirming that the drug follows Beer–Lambert’s law within 

the selected range. Hence, the developed UV spectrophotometric method was considered suitable for 
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estimation of Thiamine Hydrochloride in buccal film formulations. [10] 

Table no. 3: Standard calibration curve of Thiamine HCL in 6.8 phosphate buffer 
 

Sr.No. Concentration (µg/mL) Absorbance at 246 nm 

1 5 0.112 

2 10 0.224 

3 15 0.336 

4 20 0.448 

5 25 0.559 

6 30 0.671 

 

Evaluation of films: 

1) Physical appearance: 

The prepared Thiamine HCl buccal films were found to be smooth, flexible, transparent and uniform in 

appearance without any air bubbles or cracks. The surface texture of the films was satisfactory. [11] 

Table no.4: Physical appearance of buccal film 
 

Parameter Observation 

Color Slightly white 

Surface texture Smooth 

Flexibility Flexible 

Transparency Transparent / Translucent 

Air bubbles Absent 

Cracks Absent 

 

2) Weight uniformity: 

The films showed uniform weight variation, indicating uniform distribution of drug and excipients 

throughout the film matrix. The average weight of the films was found within acceptable limits. The 

average weight of the films was found in the range of 45–55 mg, indicating uniform distribution of drug 

and polymer in the film. [12] 

3) Thickness: 

The thickness of the buccal films was found to be uniform at different points of measurement, which 

indicates proper casting and even distribution of polymer solution. Low standard deviation confirmed 

uniform film thickness. The thickness of the films was found in the range of 0.12–0.25 mm with low 

standard deviation, showing uniform casting of films. [13] 

4) Surface pH: 

The surface pH was noted by pH meter near the surface of the fast- dissolving film and allowing 

equilibrating for 30 Sec and the surface pH of all fast-dissolving film was found to in between 6.58-6.89 

pH. All batches show pH towards a neutral range, which is evidence for the absence of oral mucosal 

irritation. [14] 

5) Swelling index: 
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The films exhibited satisfactory swelling behavior, which helps in proper adhesion and controlled drug 

release at the buccal site. The swelling index increased gradually with time due to hydration of polymers. 

The swelling index of the films was observed in the range of 20–45 

%, indicating satisfactory hydration and mucoadhesive behavior of the polymeric film. [15-16] 

6) Moisture absorption test: 

The percentage moisture absorption of buccal films is generally found in the range of 2–10%, depending 

on the type and concentration of polymer and plasticizer used. Films showing moderate moisture 

absorption indicate good flexibility, stability, and resistance to brittleness without becoming excessively 

sticky. [17-18] 

 

Future Scope of Thiamine HCL Buccal Film: 

1.Improvement of bioavailability by avoiding first-pass metabolism. 2.Development of sustained and 

controlled release buccal films. 

3. Use of novel polymers and permeation enhancers for better mucoadhesion and drug 

permeation.[20] 

4. Application of advanced technologies like inkjet printing and 3D printing for personalized dosing.[21] 

5. Combination buccal films containing B-complex vitamins. 

6. In vivo pharmacokinetic and clinical studies for therapeutic effectiveness.[22] Stability studies and large-

scale industrial manufacturing. 

7. Better patient compliance in pediatric and geriatric patients due to ease of administration.[23] 

CONCLUSION: 

The present study successfully formulated and evaluated mucoadhesive buccal films of Thiamine 

Hydrochloride using the solvent casting method. The prepared films showed satisfactory physicochemical 

properties such as uniform thickness, acceptable weight variation, smooth appearance, flexibility, suitable 

surface pH, good swelling behavior, and moderate moisture absorption. UV compatibility studies 

confirmed that there was no interaction between thiamine hydrochloride and the selected excipients. The 

calibration curve of thiamine hydrochloride in pH 6.8 phosphate buffer showed good linearity at 246 nm. 

Overall, the developed buccal films demonstrated good potential for improving bioavailability, therapeutic 

efficacy, and patient compliance by bypassing first-pass metabolism and providing effective buccal drug 

delivery. [24-25] 

REFERENCE: 

1) Kam Liying, Wong Jig-Woei, Yuen Kah-Hay. In vivo evaluation of thiamine hydrochloride with 

Gastro- Retentive Drug delivery in Healthy Human volunteers using Gamma Scintigraphy Pharmaceutics 

2023;17;15 (2): 691 

2) Jadhav RB, Sangle AB, Dr, Salve MT, Buccal Films: Revolutionizing oral Drug Delivery through 

Enhanced Bioavailability and patient compliance 2024; 2(11): 1-10 

3) Halasagi VH, Dandgi PM, M. Anush, Revolutionizing medicine: The future buccal film- based 

drug delivery system. International Journal of pharmaceutical sciences and Research, 2025; 16(8):2199-

2210. 

4) Analytical Profile of Thiamine Hydrochloride. Analytical Profiles of Drug Substances. 1990; 

18:413-458. 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 5, May 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2605755 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

h623 

5) Dragan G, et al. The importance of thiamine (vitamin B1) in humans. Bioscience Reports. 

2023;43(10). doi:10.1042/BSR20230146. 

6) Smithline HA, Donnino M, Greenblatt DJ. Pharmacokinetics of high-dose oral thiamine 

hydrochloride in healthy subjects. BMC Clinical Pharmacology. 2012;12(4):1-7. 

7) Eleftheriadis GK et al. Development and characterization of Inkjet Printed. Edible films for Buccal 

delivery of B- complex vitamins. Pharmaceuticals. 2020; 19(9): 203 

8) Hirpara. F, Debnath.Sk, Saisivam. S. Optimization and screening of different film forming 

polymers and plasticizers in fast dissolving sublingual film. International journal of pharmacy and 

pharmaceutical Sciences. 2014; 6(6): 1-2. 

9) Mohamad MA, Sabati AM, Ali BA. Formulation and evaluation of Baclofen Mucoadhesive 

buccal films. FABAD J. pharm. sci. 2017; 42(3): 179-190 

10) Beckett AH, Stenlake JB. Practical Pharmaceutical Chemistry. 4th ed. Vol. II. New Delhi: CBS 

Publishers & Distributors; 2007. pp. 326–336. 

11) Pawar SV, Junagade MS. Formulation and evaluation of mouth dissolving film of risperidone. Int 

J Pharm Tech Res 2015:8:218-30. 

12) Sudhir Maddela, Buchi N Nalluri. Development of zolmitriptan mouth dissolving films: 

formulation variables. mechanical properties, and in vitro drug release studies. Asian J Pharm Clin Res 

2019; 12:273-9. 

13) Muhammad Bilal Hassan Mahboob. Tehseen Riaz, Muhammad Jamshaid, Irfan Bashir, Saqiba 

Zulfiqar. Oral films: a comprehensive review. Int Curr Pharma. 2016; 5:111-9. 

14) Alka Tomar, Kiran Sharma, Nitesh S Chauhan, Ashu Mittal, Umakant Bajaj. Formulation and 

evaluation of fast dissolving oral film of dicyclomine as a potential route of buccal delivery. Int J Drug 

Dev Res 2012;4:408-17. 

15) Muzib YI, kumari KS. Mucoadhesive buccal films of gllben- clomide: Development and 

evaluation, international journal of pharmaceutical investigation, 2011; 1(1) :42-47. 

16) Uddin MN, Allon A, Roni MA, Kouzi S. Overview and future potential of fast dissolving buccal 

films as drug delivery system for vaccines. J Pharm Pharm Sci. 2019;22(1):148-159. 

17) Evered DF, Mallett BJ. Thiamine absorption across human buccal mucosa in vivo. Life Sci. 

1983;32(12):1355-1358. 

18) Eleftheriadis GK, Monou PK, Andriotis E, et al. Development and characterization of inkjet 

printer edible films for buccal delivery of B-complex vitamins. Pharmaceuticals. 2020;13(9):203. 

19) Shipp L, Liu F, Kerai-Varsani L, Okwuosa TC. Buccal films: A review of therapeutic 

opportunities, formulations & relevant evaluation approaches. J Control Release. 2022; 352:1071-1092 

20) Abruzzo A, et al. Mucoadhesive buccal films for oral drug delivery. Methods of evaluation. 

Journal of controlled release 2012; 172(2):2-10 

21) Nafee NA, Boraie NA, Ismail FA, Mortada LM. Design and characterization of mucoadhesive 

buccal patches containing cetylpyridinium chloride. Acta Pharmaceutica. 2003;53(3):199–212. 

22) Khairnar A, Jain P, Baviskar D. Development and characterization of mucoadhesive buccal films. 

International Journal of Pharm Tech Research. 2009;1(4):1328–1337. 

23) Indian Pharmacopoeia. Monograph of Thiamine Hydrochloride. Vol. II. Ghaziabad: Indian 

Pharmacopoeia Commission, Ministry of Health and Family Welfare, Government of India; 2018. pp. 

3668–3669. 

24) Banker GS, Rhodes CT. Modern Pharmaceutics. 4th ed. New York: Marcel Dekker; 2002. 

25) Pharmaceutics Shojaei AH. Buccal mucosa as a route for systemic drug delivery: a review. J 

Pharm Pharm Sci. 1998;1(1):15–30. 

 

 

 

 

Copyright & License: 

© Authors retain the copyright of this article. This work is published under the Creative Commons 

Attribution 4.0 International License (CC BY 4.0), permitting unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

https://ijnrd.org/
http://www.ijnrd.org/

