
INTRODUCTION
Over twenty years ago, it was predicted that skin cancer would 
make up more than one-third of all cancers. This prediction 
has already started to materialize. Based on the cells tangled, 
keratinocytes and melanocytes, there are two categories of skin 
malignancies. They are non-melanoma skin cancer (NMSC) 
and melanoma skin cancer (MSC).

Due to its unique advantages, transdermal drug delivery is 
proving to be more effective than traditional oral drug delivery. 
However, it also has its own drawbacks, like the inability 
to move large molecules and the incapacity to get past the 
stratum corneum’s barriers. These issues might be resolved by 
combining this medication delivery pathway with cutting-edge 
methods. One such strategy involves creating a transfersome 
from the medication.1,2

Box-Behnken Design
“Box-Behnkenn design (BBD) expert version 12” was used 
to create the formulations. Factorial experimental design 
for drug-loaded transferosome optimization. Using a design 
expert, a 33 factorial design was used to examine the quadratic 
response surfaces and create second-order polynomial models. 
An experimental design matrix with 27 runs is created, and the 
non-linear computer-generated quadratic model. We selected 

ethanol: chloroform mixture (X1), sodium deoxycholate 
(X2), and phosphatidylcholine as independent variables (X3). 
The dependent variables were particle size (Y1), entrapment 
effectiveness (Y2), and poly dispersive index (PDI) (Y3) to 
prepare transfersomes as shown in Table 1.3-6

MATERIALS AND METHOD
A small sample of the pure drug tamoxifen was received from 
Pfizer Inc. We bought methanol, chloroform, and soya lecithin 
from Delpha Drugs and Pharmaceuticals in India. Soya, 
phosphatidylcholine, carbopol-940 and potassium dihydrogen 
orthophosphate were bought from S.D. Fine Chemicals Ltd. 
in India. The experiments only employed analytical-grade 
substances. It was utilized in freshly made purified water. The 
Table 2 expresses the formulation table of transferosomal gel 
loaded with tamoxifen citrate.7-9

My previous research covered factors, including pre-
formulation studies, entrapment effectiveness, drug content, 
particle size, zeta potential, invitro drug release, and release 
kinetics.10-12

Ex-vivo Skin Penetration Study
A Franz diffusion cell, with a 15.0 mL receptor compartment 
capacity and a 2.54 cm2 diffusion area was used for the 
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experiment, which was carried out at 37°C. The modified 
method was used to prepare the abdomen goat skin. 
Throughout the experiment, the receptor medium containing 
50% phosphate buffer (pH : 5.7) was continuously stirred. The 
experiment was started by directly putting the commercial 
gel, plain drug solution, and transferosomal gel loaded with 
encapsulated tamoxifen citrate, each of which contained trusted 
computing group (TCG) entering the donor compartment, 
corresponding to 0.1 mg, to the mounted skin. A new receptor 
medium was used in place of the 200 l of the receptor fluid at 
2, 4, 6, 8, 12, 16, and 24 hours.13-15

Ex-vivo Skin Deposition Study 
The goat skin, mounted on the Franz-diffusion cell. was 
removed following the accomplishment of the ex-vivo skin 
penetration study for 24 hours. The goat skin tissue was then 
thoroughly cleansed, rinsed three times with water, and dried 
with a cotton swab free of lint. Heat treatment was used to 
separate the epidermis from the dermis. Small portions of the 
divided skin samples were cut up and placed in a flask with 
sufficient methanol. The trials were blended for 120 seconds 
using a vortex mixer, and then homogenized for 45 minutes 
using a Ultra-Turrax® homogenizer . The collected amount 
of TCG in the epidermis and dermis was then removed by 
centrifuging the samples for 15 minutes at 8000 rpm. The 
samples were then run through a syringe filter, (0.45 m) 
before the sample was assessed using the approved (HPLC) 
method.16-17

RESULTS AND DISCUSSION
No liposomal formulation employed in this investigation 
facilitated tamoxifen citrate skin penetration throughout 
the course of 8 hours, according to ex-vivo skin permeation 
experiments. However, tamoxifen citrate skin deposition was 
promoted by all varieties of transferosomal gel formulations. 
Depending on the amount of tamoxifen citrate present, 
tamoxifen citrate-loaded transferosomal gel showed 41% 
penetration and 2% deposition over the course of 7 hours, 
whereas commercial gel showed 8–20% permeation and 
2–3% deposition over the same time period. Our observations 
of the penetration effect in both produced formulation and 

commercial gel are explained by the fact that transferosomes 
interact with the skin more favorably than other molecules 
because of their hydrophobic nature. Additionally, the 
transferosomes appear to have good tamoxifen citrate 
penetration and deposition. The fact that the permeability 
coefficient through the CaCo2 cell monolayers in transwells 
exhibited a range of 4 to 6 times higher permeability than 
the permeability coefficient through goat skin18 is also highly 
intriguing and supports the findings of this investigation Table 3 
(Figure 1). As a result, the amount of sodium deoxycholate 
and phosphatidylcholine in a transferosomal gel loaded 
with tamoxifen citrate determines how well it is delivered 
to the skin. Edge activators and skin-penetration enhancers 
are chemicals that promote the transport of transferosomal 
bioactive compounds to the skin, including skin deposition, 
especially when included in transferosomes as shown in 
Table 4 and graphical representation shown in Figure 2. 

Table 1: Formulation table of transferosome

Factors Levels
Independent variable Low High
X1=Phosphatydyl choline(mg) 30 90
X2= Sodium deoxycholate(mg) 20 60
X3=Solvent mixture 
(Choloform:methanol=3:1) mL 1 3

Table 2: Formulation table of transferosomal gel loaded with tamoxifen citrate

S.no Transfersome (mg) Carbopol-940 (mg) Triethanolamine (mL) Propylene glycol (mL) Isopropyl alcohol (mL) Water (mL)
TG1. 100. 250. 10. 5. 5. q.s
TG2. 100. 500. 10. 5. 5. q.s
TG3. 100. 1000. 10. 5. 5. q.s

Table 3: Ex-vivo permeation study of tamoxifen citrate loaded 
transferosomal gel

Formulation 
“Transdermal 
flux” (μg/
ch-2/h)

“Permeability 
coefficient”
(Ch/h) 

“Lag 
time”
(min) 

“Diffusion 
coefficient”
(Ch2/h)

Pure drug gel 6.39 ± 0.46 0.722 ± 0.47 2.5 6.4

Marketed gel 
formulation 6.57 ± 0.18 0.634 ± 0.27 2.1 7.1

Tamoxifen 
citrate 
transferosomal 
gel

7.32 ± 0.22 0.822 ± 0.35 1.8 8.5

Figure 1: Ex-vivo permeation study of tamoxifen-loaded transferosomal 
gel



Formulation and Ex-vivo Permeation Study of Tamoxifen Citrate Loaded Transfersomal Gel

IJPQA, Volume 13 Issue 4, October - December 2022 Page 356

The transferosomal gel exhibits optimal penetration and 
skin deposition when compared to commercial gel and drug 
solution, according to the skin deposition results of this study.19

Effect of independent variable on formulation of 
tamoxifen-loaded transferosomal gel is shown in a 3D 
Response plot.

To evaluate the individual and interacting effects on the 
responses, 3D surface plots were created as figured in Figure 3. 
• The 3D surface diagram also ensures the same effect shown 

in the interaction graph for the responses such as particle 
size, percentage entrapment efficiency, and polydispersity 
index at 24 hours.20-26

CONCLUSION
According to the in-vivo skin deposition investigations, 
transferosomes, as opposed to drug solutions, enhanced drug 
penetration and accumulation in the epidermis and deep skin 
due to their edge activation and deformation. Additionally, 
a skin irritation trial using the improved formulation of 
tamoxifen citrate-loaded transferosomal gel revealed skin 
tolerability. The promising potential of transferosomal gel for 
the topical distribution of tamoxifen citrate was demonstrated 
by the results in the conclusion.
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Table 4: Comparison of drug retention time of tamoxifen 
transferosomal gel with marketed formulations

Formulation Drug retention in 24 hours
Raw drug gel 0.63 ± 0.24
Commercial gel formulation 0.68 ± 0.82
Tamoxifen citrate transferosome gel 0.84 ± 0.26

Figure 2: Drug retention time of Tamoxifen citrate transferosomal gel 
with marketed formulations Figure 3: Effect of an independent variable on the formulation of a 

tamoxifen-loaded transferosomal gel is shown in a 3D response surface 
plot.



Formulation and Ex-vivo Permeation Study of Tamoxifen Citrate Loaded Transfersomal Gel

IJPQA, Volume 13 Issue 4, October - December 2022 Page 357

REFERENCES
1. DePinho RA. The age of cancer. Nature. 2000; 408(6809):248–

254. 
2. Rigel DS, Friedman RJ, Kopf AW, Polsky D. ABCDE—An 

evolving concept in the early detection of melanoma. Archives 
of Dermatology. 2005; 141(8):1032–1034. 

3. Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review 
of worldwide incidence of nonmelanoma skin cancer. British 
Journal of Dermatology. 2012; 166(5):1069–1080.

4. Thakur N, Jain P, Jain V. Formulation Development and 
Evaluation of transferosomal     gel. J. Drug Deliv. Ther. 2018; 
8(5):168-177.

5. Abdallah MH, Lila AS, Anwer MK, Khafagy ES, Mohammad 
M, Soliman MS. Formulation, Development and Evaluation of 
Ibuprofen Loaded Nano-transferosomal Gel for the Treatment 
of Psoriasis.Int. J. pharm. Sci. Res. 2019; 2(2):1-8.

6. Reddy YD, Sravani AB, Ravisankar V, Prakash PR, Reddy 
YS, Bhaskar NV. Transferosomes a novel vesicular carrier for 
transdermal drug delivery system. J. Innov. Pharm. Biol. Sci. 
2015; 2(2):193-208.

7. Gupta A, Aggarwal G, Singla S, Arora R. Transfersomes: a novel 
vesicular carrier for enhanced transdermal delivery of sertraline: 
development, characterization, and performance evaluation. 
Scientia pharmaceutica. 2012; 80(4):1061-1080.       

8. Rai S, Pandey V, Rai G. Transfersomes as versatile and flexible 
nano-vesicular carriers in skin cancer therapy: the state of the 
art. Nano reviews & experiments. 2017; 8(1):1325708.

9. Janga KY, Tatke A, Dudhipala N, Balguri SP, Ibrahim MM, 
Maria DN, Jablonski MM, Majumdar S. Gellan gum based 
sol-to-gel transforming system of natamycin transfersomes 
improves topical ocular delivery. J. Pharmacol. Exp. Ther. 2019; 
370(3):814-822.

10. Gayathri, H., & Sangeetha, S. Pharmaceutical development 
of metronidazole loaded transferosome gel for skin delivery. 
International Journal of Health Sciences, 2022;6(S7): 2258–2274. 
https://doi.org/10.53730/ijhs.v6nS7.11848

11. Gayathri, H., & Sangeetha, S. Design and development of 
tofacitinib citrate loaded transferosomal gel for skin cancer by 
box-Behnken design- doe approach. International Journal of 
Health Sciences,2022; 6(S6): 3119–3140. https://doi.org/10.53730/
ijhs.v6nS6.10118

12. Gayathri H, Dr. S. Sangeetha. Pharmaceutical Development Of 
Tamoxifen Citrate Loaded Transferosomal Gel For Skin Cancer 
By Doe Approach. Journal Of Positive School Psychology. 2022; 
6(5): 1879 – 1890.

13. Chaurasiya P, Ganju E, Upmanyu N, Ray SK, Jain P. 
Transfersomes: a novel technique for transdermal drug delivery. 
J. Drug Deliv. Ther. 2019; 9(1):279-85.

14. Cevc G, Blume G, Schätzlein A. Transfersomes-mediated 
transepidermal delivery improves the regio-specificity and 
biological activity of corticosteroids in vivo. J Control Release. 
1997; 45(3):211-26.

15. Chauhan N, Kumar K, Pant NC. An updated review on 
Transfersomes: a novel vesicular system for transdermal drug 
delivery. Univers. J. Pharm. Res. 2017; 2(4):49-52.

16. Modi CD, Bharadia PD. Transfersomes: new dominants for 
transdermal drug delivery. Am J Pharm Tech Res. 2012; 2(3):71-
91.

17. Eldhose MP, Mathew F, Mathew NJ. Transfersomes-a review. 
Int. j. pharm. Pharm. Sci. 2016; 6:436- 52.

18. Sailaja K, Supraja R. Formulation of mefenamic acid loaded 
transfersomal gel by thin film hydration technique and hand 
shaking method. Nanomedicine Journal. 2017; 4(2):126-34.

19. Bhasin B, Londhe VY. An overview of transfersomal drug 
delivery. Int J Pharm Sci Res. 2018; 9(6):2175-84.

20. Sangeetha S,Deepika K, Thrishala, Chaitanya CH, Harish 
G .Formulation and in vitro evaluation of sodium alginate 
nanospheres containing ofloxacin,: Int J Appl Pharm 2010;2 
(4): 1-3.

21. Alkrad JA, Alruby AS. Nonionic microemulsions for oral and 
transdermal delivery of gentamicin. Die Pharmazie- Int. J. pharm. 
Sci. 2018; 73(1):9-15.  

22. Prabhakar D, Sreekanth J, Jayaveera KN. Transdermal drug 
delivery patches: a review J. Drug Deliv. Ther. 2013 3(4):231-21

23. Omar MM, Hasan OA, El Sisi AM. Preparation and optimization 
of lidocaine transferosomal gel containing permeation enhancers: 
a promising approach for enhancement of skin permeation. U J 
of Pharm Res.2019; 14:155.    

24. Khan MA, Pandit J, Sultana Y, Sultana S, Ali A, Aqil M, Chauhan 
M. Novel Carbopol-940-based transfersomal gel of 5-fluorouracil 
for skin cancer treatment: in vitro characterization and in vivo 
study. Drug Deliv. 2015; 22(6):795-802.

25. Duangjit S, Opanasopit P, Rojanarata T, Ngawhirunpat T. 
Characterization and in vitro skin permeation of meloxicam-
loaded liposomes versus transfersomes. J. Drug Deliv. 2011;20:11-
13.

26. Chaurasia L, Singh S, Arora K, Saxena C. Transferosome: A 
Suitable Delivery System for Percutaneous Administration. 
Current Research in Pharmaceutical Sciences. 2019; 8:11-18.


