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Abstract: 

The current research objective is to develop and assess transdermal patches containing voriconazole 

by solvent cast method. Voriconazole is an antifungal drug used that is used to treat a variety of infections 

of yeast or other fungi. Because they are simple to use and improve patient compliance, transdermal 

medication delivery systems have begun to acquire popularity and acceptability as novel drug delivery 

methods. In the current study, polymers such HPMC K 15M, HPMC K 100M, and HPMC K 200M are used 

to generate Voriconazole transdermal patches. The solvent casting procedure used to make Voriconazole 

transdermal patches. Tween 80 plasticizer dosage was essential for the separation and patch forming features. 

The formulations F-5 were determined to be a satisfactory batch and were optimised for the desired qualities. 

Studies on stability were done on the chosen formulation F5, which was kept at 40°C 2°C / 75% 5% RH for 

three months. After being stored for 1, 2, and 3 months, samples were tested and assessed.  
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INTRODUCTION 

The transdermal drug delivery system (TDDS) [1] 

was developed to prolong the drug release, 

increase its bioavailability, and increase patient 

compliance. Designing and formulating TDDS of 

Voriconazole and assessing their extended release 

in vitro and ex vivo were the goals of the current 

investigation. TDDS are extended release dose 

forms that can prevent first pass metabolism and 

provide a stable systemic drug concentration. 

Even gastrointestinal issues brought on by 

medicines and poor absorption can be avoided. [2] 

These therapeutic benefits are a reflection of 

TDDS a greater marketing potential.[3] Since the 

majority of medication molecules enter the skin 

via the intercellular micro route, penetration 

enhancers play a crucial role in TDDS because 

they reversibly lower the stratum corneum barrier 

resistance without harming healthy cells.[4] 

Voriconazole is a triazole antifungal agent. The 

major mechanism of action of voriconazole is the 

suppression of 14 alpha-lanosterol demethylation, 

which is mediated by fungal cytochrome P-450 

and is a crucial stage in the production of fungal 

ergosterol. Its oral bioavailability is 96%, and its 

half-life is approximately 1.7 hours. Voriconazole 

[21-25] may be administered as TDDS Patches in 

order to decrease associated side effects to skin to 

increase permeation [5-10]. This increases the 

drug bioavailability, which reduces side effects 

and improves patient compliance. In order to 

increase the efficacy of Voriconazole, the current 

work presents a systematic method to generate 

TDDS [11-20] patches by solvent cast method. In 

the current work, Voriconazole transdermal 

patches are produced using polymers such HPMC 

K 15M, HPMC K 100M, and HPMC K 200M. 

The process of formulating transdermal patches of 

voriconazole via solvent casting. The separation 

and patch-forming properties required the precise 

application of Tween 80 plasticizer. 

 

MATERIALS AND METHODS 

Materials 

The API Voriconazole is received as gift sample. 

HPMC K15M, HPMC K100M, HPMC K200M, 

PVP K30, Tween 80 and Sorbitol are procured 

from local market. 

 

Formulation of Voriconazole Transdermal 

patches 

Transdermal patches of Voriconazole were 

prepared by solvent casting method. DCM and 

Ethanol were taken in 1:1 ratio to dissolve the 

drug. The ingredients are added one by one and 

dissolved properly with continuous stirring. The 

solutions were cast on to glass petri plate of 9 cm 

diameter and were dried in the oven at 70°C till a 

peelable film was formed. Then dried films were 

cut into rectangular shape pieces, with 4.0 cm2 

(2.0 cm × 2.0 cm) total surface area. Desired 

quantity of Voriconazole was 10 mg (dose of 

drug) per 4.0 cm2 films. 

 

 

Table 1: Formulation of Voriconazole Transdermal patches 
Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 

Voriconazole 10 10 10 10 10 10 10 10 10 

HPMC K15M 40 40 40 - - - - - - 

HPMC K100M - - - 40 40 40 - - - 

HPMC K200M - - - - - - 40 40 40 

PVP K30 20 40 60 20 40 60 20 40 60 

Tween-80 10 10 10 10 10 10 10 10 10 

sorbitol 60 40 20 60 40 20 60 40 20 

 

Evaluation of Trans dermal patches 

1. Thickness: The thickness of patches was 

measured at three different places using a 

micrometer and mean values were calculated. 

2. Weight variation: The patches were subjected 

to mass variation by individually weighing 

randomly selected patches. Such 

determinations were carried out for each 

formulation. 

3. Drug content: Patches of specified area (1 

cm2) were dissolved in 5 mL of 

dichloromethane and the volume was made up 

to 10 mL with phosphate buffer pH 7.4; 

dichloromethane was evaporated using a rotary 

vacuum evaporator at 45 °C. A blank was 

prepared using a drug-free patch treated 

similarly. The solutions were filtered through a 

0.45 μm membrane, diluted suitably and 

absorbance was read at 274 nm in a double 

beam UV-Vis spectrophotometer. 

4. Folding endurance: This was determined by 

repeatedly folding one film at the same place 

till it broke. The number of times the film 

could be folded at the same place without 

breaking/cracking gave the value of folding 

endurance. 

5. Tensile strength: In order to determine the 

elongation as a tensile strength, the polymeric 
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patch was pulled by means of a pulley system; 

weights were gradually added to the pan to 

increase the pulling force till the patch was 

broken. The elongation i.e. the distance 

traveled by the pointer before break of the 

patch was noted with the help of magnifying 

glass on the graph paper, the tensile strength 

was calculated as kg cm-2.  

6. In-vitro skin permeation studies: In-vitro 

skin permeation studies were performed by 

using a Franz diffusion cell with a receptor 

compartment capacity of 22.5 mL. The excised 

rat abdominal skin (Wistar albino) was 

mounted between the donor and receptor 

compartment of the diffusion cell. The 

formulated patches were placed over the skin 

and covered with paraffin film. The receptor 

compartment of the diffusion cell was filled 

with phosphate buffer pH 7.4. The whole 

assembly was fixed on a magnetic stirrer, and 

the solution in the receptor compartment was 

constantly and continuously stirred using 

magnetic beads at 50 rpm; the temperature was 

maintained at 32 ± 0.5 °C. The samples were 

withdrawn at different time intervals and 

analyzed for drug content spectrophoto-

metrically. The receptor phase was replenished 

with an equal volume of phosphate buffer pH 

7.4 at each sample withdrawal. The cumulative 

percentages of drug permeated per square 

centimeter of patches were plotted against 

time. 

 

Stability Studies 

In designing a dosage form it is necessary to know 

the inherent stability of the drug substance, to 

have an idea of what excipients to use, as well as 

how best to put them together with the drug and to 

know that no toxic substance are formed. Limits 

of acceptability and therefore compromises must 

be reasonably defined. Because the measurements 

of these aspects of stability as well as 

determination of shelf life or expiration date for 

the final dosage form require long term stability 

studies for confirmation, they can be expensive 

and time consuming. Consequently it is necessary 

to define those study designs and conditions that 

show the greatest probability of success. The 

objective therefore of a stability study is to 

identify and help avoid or control situations where 

the stability of the active ingredient may be 

compromised.  
 

 

Table 2:  Stability Storage Conditions 
Stability Storage Category Testing schedule for Physical and Chemical 

attributes 

LONG TERM 

25°C ± 2°C / 60% ± 5% RH 

3, 6, 9, 12, 18, 24 and annually till expiry and 6 

Months hence after. 

ACCELERATED 

40°C ± 2°C / 75% ± 5% RH 
1, 2, 3 & 6 Months 

INTERMEDIATE 

30°C ± 2°C / 60% ± 5% RH 
3, 6, 9 & 12 Months 

ZONE IV 

30°C ± 2°C / 70% ± 5% RH 

3, 6, 9, 12, 18, 24 and annually till expiry and 6 

Months hence after. 

 

RESULTS 

Compatibility study by FTIR: 

The compatibility of the drug with polymer was 

evaluated by performing FTIR analysis of 

standard drug and best formulation. 

 

 
Figure 1: FTIR graph of Voriconazole pure drug 
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Figure 2: FTIR graph of Voriconazole best formulation 

 

Table 3: Evaluation parameters of Voriconazole Transdermal patches 

Formulation 

code 
Thickness 

Weight 

variation 

Drug 

content 

Folding 

endurance 

Tensil 

strength 

F1 162 Pass 98.23 201 2.74 

F2 158 Pass 99.14 199 2.96 

F3 153 Pass 99.67 212 3.12 

F4 160 Pass 98.83 219 3.04 

F5 157 Pass 99.37 210 2.83 

F6 152 Pass 99.95 206 2.92 

F7 147 Pass 99.67 218 3.15 

F8 138 Pass 99.82 237 2.86 

F9 156 Pass 99.37 204 2.46 

 

Table 4: In-vitro drug release data for Transdermal patches 
Time (Hrs) F1 F2 F3 F4 F5 F6 F7 F8 F9 

0 0 0 0 0 0 0 0 0 0 

1 32 28 25 20 16 5 12 5 0 

2 46 39 34 38 24 8 20 11 3 

3 58 52 50 59 36 15 28 19 9 

4 64 59 55 67 53 20 42 31 17 

6 85 78 69 78 64 29 56 42 28 

8 96 89 81 84 78 48 62 55 43 

10 100 95 89 99 86 56 75 67 51 

12 100 100 96 100 98 74 81 73 63 

 

 
Figure 3: Comparative Dissolution profile for F1, F2 and F3 formulations 
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Figure 4: Comparative Dissolution profile for F4, F5 and F6 formulations 

 

 
Figure 5: Comparative Dissolution profile for F7, F8 and F9 formulations 

 

 
Figure 6: First order plot for F1, F2 and F3 formulations 

 

 
Figure 7: First order plot for F4, F5 and F6 formulations 
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Figure 8: First order plot for F7, F8 and F9 formulations 

 

 
Figure 9: Higuchi plot for F1, F2 and F3 formulations 

 

 
Figure 10: Higuchi plot for F4, F5 and F6 formulations 

 

 
Figure 11: Higuchi plot for F7, F8 and F9 formulations 
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Figure 12: Peppas plot for F1, F2 and F3 formulations 

 

 
Figure 13: Higuchi plot for F7, F8 and F9 formulations 

 

 
Figure 14: Peppas plot for F1, F2 and F3 formulations 

 

Table 5: R2 and ‘n’ result table 

Formulation 

code 

R2 Values 
N Value 

Zero order First order Higuchi Peppas 

F1 0.852 0.951 0.98 0.982 0.483 

F2 0.9 0.986 0.992 0.991 0.535 

F3 0.918 0.992 0.995 0.99 0.556 

F4 0.869 0.84 0.973 0.94 0.624 

F5 0.96 0.991 0.971 0.984 0.753 

F6 0.988 0.964 0.867 0.989 1.113 

F5 0.963 0.992 0.966 0.987 0.793 

F6 0.987 0.99 0.926 0.986 1.103 

F7 0.987 0.969 0.858 0.979 1.709 
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Stability Studies 

Selected formulation F5 was stored at 40°C ± 2°C 

/ 75% ± 5% RH or a period of 3 months. Samples 

were analyzed after storage for 1, 2 and 3 month 

and evaluated. 

 

 

 

 

 

 

 

Table 5: In-vitro release profile of F5 during Stability studies (40°C ± 2°C / 75% ± 5% RH) 

Time (Hrs) Initial Month 1 Month 2 Month 3 

0 0 0 0 0 

1 16 15 16 14 

2 24 22 25 24 

3 36 35 36 33 

4 53 53 51 51 

6 64 62 63 62 

8 78 77 76 75 

10 86 84 85 84 

12 98 97 97 98 

 

 
Fig. 15: In-vitro release profile of F9 during Stability studies (40°C ± 2°C / 75% ± 5% RH) 

 

CONCLUSION 

The investigators found that solvent casting was 

used for generating the transdermal patches of 

Voriconazole. The solutions were poured onto a 9 

cm diameter glass petri plate and dried in an oven 

at 70°C until a peelable layer developed. The 

dried films were then cut into rectangular pieces 

with a total surface area of 4.0 cm2 (2.0 cm 2.0 

cm). The desired dosage of Voriconazole was 10 

mg per 4.0 cm2 films. The preparation of 

Voriconazole transdermal patches using HPMC 

K15M, HPMC K100M, and HPMC K200M was 

successful. Tween 80 plasticizer dosage was 

essential for the separation and patch forming 

features.  Tween 80 was chosen as a plasticizer 

and solubility booster during the shelf life period. 

It was determined that formulation F-5 was a 

successful batch that had been optimised for the 

desired attributes. 

REFERENCES 

1. Asbill CS, Michniak BB. Percutaneous 

penetration enhancers: Local versus trans-

dermal activity. Pharm Sci Technolo Today. 

2000; 3:36–41. [PubMed] [Google Scholar] 

2. 2. Balaji P, Thirumal M, Gowri R, Divya V, 

Ramaswamy V. Design and evaluation of 

matrix type of transdermal patches of 

methotrexate. Int J Pharm Chem Biol 

Sci. 2012; 2:464–71. [Google Scholar] 

3. 3. Funke AP, Schiller R, Motzkus HW, 

Günther C, Müller RH, Lipp R. Transdermal 

delivery of highly lipophilic drugs: In vitro 

fluxes of antiestrogens, permeation enhancers, 

and solvents from liquid formula-tions. Pharm 

Res. 2002; 19:661–8.  [Pub Med] [Google 

Scholar] 

https://pubmed.ncbi.nlm.nih.gov/10637599
https://scholar.google.com/scholar_lookup?journal=Pharm+Sci+Technolo+Today&title=Percutaneous+penetration+enhancers:+Local+versus+transdermal+activity&author=CS+Asbill&author=BB+Michniak&volume=3&publication_year=2000&pages=36-41&pmid=10637599&
https://scholar.google.com/scholar_lookup?journal=Int+J+Pharm+Chem+Biol+Sci&title=Design+and+evaluation+of+matrix+type+of+transdermal+patches+of+methotrexate&author=P+Balaji&author=M+Thirumal&author=R+Gowri&author=V+Divya&author=V+Ramaswamy&volume=2&publication_year=2012&pages=464-71&
https://pubmed.ncbi.nlm.nih.gov/12069170
https://scholar.google.com/scholar_lookup?journal=Pharm+Res&title=Transdermal+delivery+of+highly+lipophilic+drugs:+In+vitro+fluxes+of+antiestrogens,+permeation+enhancers,+and+solvents+from+liquid+formulations&author=AP+Funke&author=R+Schiller&author=HW+Motzkus&author=C+G%C3%BCnther&author=RH+M%C3%BCller&volume=19&publication_year=2002&pages=661-8&pmid=12069170&
https://scholar.google.com/scholar_lookup?journal=Pharm+Res&title=Transdermal+delivery+of+highly+lipophilic+drugs:+In+vitro+fluxes+of+antiestrogens,+permeation+enhancers,+and+solvents+from+liquid+formulations&author=AP+Funke&author=R+Schiller&author=HW+Motzkus&author=C+G%C3%BCnther&author=RH+M%C3%BCller&volume=19&publication_year=2002&pages=661-8&pmid=12069170&


Design, Development And Stability Studies Of Voriconazole Transdermal  

Patches By Solvent Casting Method                                                                                                                   Section B-Research paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 6527 –6535                       6535 

4. 4. Guy RH. Current status and future prospects 

of transdermal drug delivery. Pharm Res. 

1996; 13:1765–9. [PubMed] [Google Scholar] 

5. Ritchel A., Sprockel O.L., Sorption promoters 

for topically applied substance, Drugs of 

Today, 24, 1988, 613-27.  

6. Smith S. W., Anderson B. D., Human skin 

permeability enhancement by lauric acid under 

equilibrium aqueous condition., J. Pharm. Sci, 

84, 1995, 551-6.  

7. Naik A., Pechtold L. A., Potts R. O., Guy R. 

H., Mechanism of oleic acid induced skin 

penetration enhancement in humans. J. Con. 

Rel., 37, 1995, 299-306.   

8. Yamashita F., Koyama Y., Kitano M., 

Takakura Y., Hashida M., analysis of in vivo 

skin penetration enhancement by oleic acid 

based on a two layer diffusion model with 

polar & a two layer diffusion model with polar 

& non polar routes in stratum corneum., Int. J. 

Pharm., 117, 1995, 173-9.  

9. Hatanaka T., Katayama K., Koizum T., 

Sugibyashi K., Morimoto Y., Time dependent 

percutaneous absorption enhancing effect of 

ethanol., J. Cont. Rel., 33, 1995, 423-8. 

10. Yamana M.A., Williams A.C., Barry B.W., 

Effects of terpenes & oleic acid as penetration 

enhancers towards 5-fluorourcil as assessed 

with time; permeation, partition & differential 

scanning calorimetry. Int. J. Pharm., 16, 1995, 

237-51. 

11. Valenta C, Walzer A, Clausen A.E., Schnurch 

A., Thiolated polymers: development and 

evaluation of transdermal delivery systems for 

progesterone., Pharm. Res., 18 (2), 2001, 211-

16. 

12. Hofer C., Hartung R, Gobel R., Deering P., 

Lehmer A., Breul J., New ultra-deformable 

drug carriers for potential transdermal applica-

tion of interlukin-2 and interferon-alpha 

theoretic and practical aspects, World J. Surg., 

24(10), 2000, 1187-1189.  

13. Paranjothy KLK, Thampi PP. Development of 

transdermal patches of verapamil 

hydrochloride  using sodium carboxy methyl 

guar as a monolithic polymer matrix and their 

in vitro release studies. Indian J Pharm Sci. 

1997, 59(2):49-54.  

14. Sankar V et al. Design ane evaluation of 

nifedipine transdermal patches. Indian J Pharm 

Sci. 2003; 65(5):510-15. 

15. Sankar V et al. Design ane evaluation of 

nifedipine transdermal patches. Indian J Pharm 

Sci. 2003; 65(5):510-15. 

16.  Wahid A, Sridhar BK, Shivakumar S. 

Preparation & evaluation of transdermal drug 

delivery system of etoricoxib using modified 

chitosan. Indian J Pharma Sci.  2008; 70 (4): 

455-60. 

17. Patel RP, Patel G, Baria A. Formulation & 

evaluation of transdermal patches of 

aceclofenac. Int J Drug Delivery. 2009; 41-51.  

18. Shinde AJ, Garala KC, More HN. Develop-

ment & characterization of transdermal 

therapeutic system of tramadol hydrochloride. 

Asian J Pharm. 2008; 2(4):265-9.  

19. Sadashivaiah R, Dinesh BM, Patil UA, Desai 

BG, Raghu KS. Design and in vitro evaluation 

of haloperidol lactate transdermal patches 

containing ethyl cellulose-providone as film 

formers. Asian J Pharm. 2008; 2(1):43-9. 

20. Wahid A, Sridhar BK, Shivakumar S. 

Preparation & evaluation of transdermal drug 

delivery system of etoricoxib using modified 

chitosan. Indian J Pharma Sci.  2008;70 

(4):455-60 

21. Cho SH, Kim CW, Nam MS, Pharmaco-

kinetics and Safety of Two Voriconazole 

Formulations after Intravenous Infusion in 

Healthy Korean Volunteers, Infect Chemother. 

2020; 52(2):204-211. 

22. Pandurangan DK, Bodagala P, Palanirajan VK, 

Govindaraj S. Formulation and evaluation of 

voriconazole ophthalmic solid lipid nano-

particles in situ gel. Int J Pharm Investig. 2016; 

6(1): 56–62. 

23. Rangasamy M, Palnati VKR, Bandaru LNR. 

Formulation development and evaluation of 

voriconazole sustained release tablet. . Int 

Current Pharm Journal.2013; 2(10): 165-169. 

24. Srinivas P, Sreeja K. Formulation and 

Evaluation of Voriconazole Loaded Nano-

sponges for Oral and Topical Delivery. Int. J. 

Drug Dev. & Res. 2013; 5 (1): 55-69.  

https://pubmed.ncbi.nlm.nih.gov/8987069
https://scholar.google.com/scholar_lookup?journal=Pharm+Res&title=Current+status+and+future+prospects+of+transdermal+drug+delivery&author=RH+Guy&volume=13&publication_year=1996&pages=1765-9&pmid=8987069&
https://pubmed.ncbi.nlm.nih.gov/?term=Cho+SH&cauthor_id=32468741
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+CW&cauthor_id=32468741
https://pubmed.ncbi.nlm.nih.gov/?term=Nam+MS&cauthor_id=32468741
https://pubmed.ncbi.nlm.nih.gov/?term=Pandurangan%20DK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bodagala%20P%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Palanirajan%20VK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Govindaraj%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4787063/

