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Abstract: The development of pharmacological compounds in drug research has yielded numerous
therapeutic options for addressing healthcare concerns. However, a significant proportion of these
medications are classified under the Biopharmaceutical Classification System (BCS) as class II or class 1V,
leading to their exclusion from the development process and restricted use in clinical settings. To address
this limitation, a promising nano-technological method utilizing lipoidal manufacturing has emerged. This
research paper proposes the utilization of a nanoemulsion-based gel, known as nanoemulgel, as a suitable
administration route for BCS class Il/IV medications. Nanoemulsions offer unique properties such as
increased interfacial surface area and enhanced drug dissolution, while gels provide high viscosity and
controlled drug release. However, the delivery of hydrophobic drugs remains a challenge for gels. To
overcome this drawback, an emulsion-based technique is employed in nanoemulgel formulations. This
approach enables the encapsulation of hydrophobic drugs within the lipid droplets of the nanoemulsion,
harnessing the gelling properties of the formulation. The resulting nanoemulgel combines the advantages of
both systems, facilitating improved drug solubility, bioavailability, and targeted delivery. By exploring the
potential of nanoemulgel in delivering BCS class Il/IV medications, this research aims to address the
limitations associated with these compounds and provide a novel solution for their effective administration.
The findings highlight the unique and creative application of nanolipoidal formulations, showcasing their
scientific merit in overcoming drug delivery challenges and opening new avenues for therapeutic
interventions.

Keywords: Health care, topical route, BCS class II/IV, bioavailability, nanotechnology, nanoemulgel,
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REFERENCES
[1]. Posey L. Michael, Pharmacy: An Introduction to the Profession, 2nd edition | American Pharmacists
Association, (n.d.).
[2]. V. Weissig, C. Lizano, V.P. Torchilin, Selective DNA release from DQAsome/DNA complexes at
mitochondria-like membranes., Drug Deliv. 7 (2000) 1-5. doi:10.1080/107175400266722.
[3]. A Beig, J. Miller, D. Lindley, R. Carr, Head - To - Head Comparison of Different Solubility - Enabling
Formulations of Etoposide and Their Consequent Solubility - Permeability Interplay, J. (2015).
[4]. A.A. Gade Abhishek V, K.S. Salunkhe, S.R. Chaudhari , Gadge P.B, Dighe G.S, Review on: Self Micro-
Emulsifying Drug Delivery System, Am. J. PharmTech Res. (2015) 50-66.
[5]. H. Pham-The, T. Garrigues, M. Bermejo, Provisional classification and in silico study of biopharmaceutical
system based on Caco-2 cell permeability and dose number, Molecular. (2013).
[6]. P.Kesharwani, S. Banerjee, S. Padhye, F.H. Sarkar, A.K. Iyer, Parenterally administrable nano-micelles of 3,
4-difluorobenzylidene curcumin for treating pancreatic cancers, Colloids Surfaces B Biointerfaces. (2015)
[7]1. A. Jain, K. Jain, P. Kesharwani, N.K. Jain, Low density lipoproteins mediated nanoplatforms for cancer
targeting, J. Nanoparticle Res. 15 (2013) 1888.
Copyright to IJARSCT DOI: 10.48175/568 0 ssn N 150
www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[8]. P. Kesharwani, L. Xie, S. Banerjee, G. Mao, S. Padhye, F.H. Sarkar, et al., Hyaluronic acid-conjugated
polyamidoamine dendrimers for targeted delivery of 3,4- difluorobenzylidene curcumin to CD44
overexpressing pancreatic cancer cells., Colloids Surf. B. Biointerfaces. 136 (2015) 413-423.

[9]. B. Gorain, H. Choudhury, E. Biswas, A. Barik, P. Jaisankar, T.K. Pal, A novel approach for nanoemulsion
components screening and nanoemulsion assay of olmesartan medoxomil through a developed and validated
HPLC method, RSC Adv. 3 (2013). doi:10.1039/c3ra41452c.

[10]. B. Gorain, H. Choudhury, A. Kundu, L. Sarkar, S. Karmakar, P. Jaisankar, et al., Nanoemulsion strategy for
olmesartan medoxomil improves oral absorption and extended antihypertensive activity in hypertensive rats,
Colloids Surfaces B Biointerfaces. 115 (2014) 286— 294.

[11]. A. Kaushal, P. Gupta, A. Bansal, Amorphous drug delivery systems: molecular aspects, design, and
performance, Crit. Rev. (2004).

[12]. A. K. Kawakami, M. Pikal, Calorimetric investigation of the structural relaxation of amorphous materials:
Evaluating validity of the methodologies, J. Pharm. Sci. (2005).

[13]. R. Ghanghoria, P. Kesharwani, H.B. Agashe, N.K. Jain, Transdermal delivery of cyclodextrin-solubilized
curcumin, Drug Deliv. Transl. Res. 3 (2013) 272-285. do0i:10.1007/s13346-012-0114-y.

[14]. A. Kishore Uttam Kothule, Prashant Kesharwani, Suresh Kumar Gidwani, Paraag Gide, Development and
Characterization of Chitosan Nanoparticles and Improvement of Oral Bioavailability of Poorly Water
Soluble Acyclovir, Res. J. Pharm. Technol. 3 (2010) 1241-1245.

[15]. A. Gorain, M. Tekade, P. Kesharwani, A.K. Iyer, K. Kalia, R.K. Tekade, The use of nanoscaffolds and
dendrimers in tissue engineering, Drug Discov. Today. (2017).

[16]. A Pouton, Lipid formulations for oral administration of drugs: non-emulsifying, selfemulsifying and “self-
microemulsifying”drug delivery systems, Eur. J. Pharm. Sci. (2000).

[17]. V. Bali, M. Ali, J. Ali, Nanocarrier for the enhanced bioavailability of a cardiovascular agent: In vitro,
pharmacodynamic, pharmacokinetic and stability assessment, Int. J. Pharm. 403 (2011

[18]. A. S. Shafig-un-Nabi, F. Shakeel, S. Talegaonkar, J. Ali, S. Baboota, A. Ahuja, et al., Formulation
development and optimization using nanoemulsion technique: a technical note., AAPS PharmSciTech.

[19]. A H. Choudhury, B. Gorain, B. Chatterjee, U.K. Mandal, P. Sengupta, R.K. Tekade, Pharmacokinetic and
Pharmacodynamic Features of Nanoemulsion Following Oral, Intravenous, Topical and Nasal Route., Curr.
Pharm. Des. (2016

[20]. A R. Parveen, S. Baboota, J. Ali, A. Ahuja, S.S. Vasudev, S. Ahmad, Oil based nanocarrier for improved
oral delivery of silymarin: In vitro and in vivo studies, Int. J. Pharm. 413 (2011) 245-253.

[21]. S. Mansuri, P. Kesharwani, R.K. Tekade, N.K. Jain, Lyophilized mucoadhesivedendrimer enclosed matrix
tablet for extended oral delivery of albendazole., Eur. J. Pharm. Biopharm. Off. J. Arbeitsgemeinschaft Fiir
Pharm. Verfahrenstechnik e.V. 102 (2016) 202—13.

[22]. A Shukla, V. Mishra, P. Kesharwani, Bilosomes in the context of oral immunization: development,
challenges and opportunities, Drug Discov. Today. 21 (2016) 888—899.

[23]. K. Shafaat, B. Kumar, S.K. Das, R. Ul Hasan, S.K. Prajapati, Novel nanoemulsion as vehicles for
transdermal delivery of Clozapine: In vitro and in vivo studies, Int. J. Pharm. Pharm. Sci. 5 (2013) 126-134.

[24]. J. Zhou, M. Zhou, F.F. Yang, C.Y. Liu, R. Le Pan, Q. Chang, et al., Involvement of the inhibition of
intestinal glucuronidation in enhancing the oral bioavailability of resveratrol by Labrasol containing
nanoemulsions, Mol. Pharm. 12 (2015) 1084—-1095.

[25]. S. Kotta, A.W. Khan, S.H. Ansari, R.K. Sharma, J. Ali, Anti HIV nanoemulsion formulation: Optimization
and in vitro-in vivo evaluation, Int. J. Pharm. 462 (2014) 129-134.

[26]. M. Igbal, S. Md, J. Sahni, S. Baboota, Nanostructured lipid carriers system: recent advances in drug delivery,
J. Drug. (2012).

[27]. J. Kaur, J. Kaur, S. Jaiswal, G. Gupta, RECENT ADVANCES IN TOPICAL DRUG DELIVERY SYSTEM,
Pharm. Res. (2016).

[28]. F. Shakeel, S. Baboota, A. Ahuja, J. Ali, S. Shafig, T. Kommuru, et al., Skin permeation mechanism and
bioavailability enhancement of celecoxib from transdermally applied nanoemulsio SRR anobiotechnology. 6

Copyright to IJARSCT DOI: 10.48175/568 (7 g o 151
www.ijarsct.co.in

| 2581-9429 |
A\ IJARSCT /5



(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[29]. A X. Huang, X. Peng, Y. Wang, Y. Wang, D.M. Shin, M.A. El-Sayed, et al., A reexamination of active and
passive tumor targeting by using rod-shaped gold nanocrystals and covalently conjugated peptide ligands,
ACS Nano. 4 (2010) 5887— 5896.

[30]. L.A. Delouise, Applications of Nanotechnology in Dermatology, J. Invest. Dermatol. 132 (2012) 964-975.

[31]. A F. Gao, Z. Zhang, H. Bu, Y. Huang, Z. Gao, J. Shen, et al., Nanoemulsion improves the oral absorption of
candesartan cilexetil in rats: Performance and mechanism, J. Control. Release. 149 (2011) 168-174.

[32]. S. Khurana, P.M.S. Bedi, N.K. Jain, Preparation and evaluation of solid lipid nanoparticles based nanogel for
dermal delivery of meloxicam, Chem. Phys. Lipids. 175-176 (2013) 65-72.

[33]. A S. Pund, S. Pawar, S. Gangurde, D. Divate, Transcutaneous delivery of leflunomide nanoemulgel:
Mechanistic investigation into physicomechanical characteristics, in vitro anti-psoriatic and anti-melanoma
activity, Int. J. Pharm. 487 (2015) 148—156.

[34]. O. Sonneville-Aubrun, J. Simonnet, F. L*alloret, Nanoemulsions: a new vehicle for skincare products, Adv.
Colloid. (2004).

[35]. A T. Tadros, P. Izquierdo, J. Esquena, C. Solans, Formation and stability of nanoemulsions, Adv. Colloid
Interface Sci. 108 (2004) 303—318.

[36]. A Solans, P. Izquierdo, J. Nolla, N. Azemar, M.J. Garcia-Celma, Nano-emulsions, Curr. Opin. Colloid
Interface Sci. 10 (2005) 102-110.

[37]. A T. Formariz, V. Sarmento, A. Silva-Junior, Doxorubicin biocompatible O/W microemulsion stabilized by
mixed surfactant containing soya phosphatidylcholine, Colloids Surfaces B.

[38]. A B. Gorain, H. Choudhury, R.K. Tekade, S. Karan, P. Jaisankar, T.K. Pal, Comparative biodistribution and
safety profiling of olmesartan medoxomil oil-in-water oral nanoemulsion, Regul. Toxicol. Pharmacol. 82
(2016) 20-31.

[39]. C. Aparna, P. Srinivas, K.S.K.R. Patnaik, ENHANCED TRANSDERMAL PERMEABILITY OF
TELMISARTAN BY A NOVEL NANOEMULSION GEL, Int. J. Pharm. Pharm. Sci. 7 (2015) 335-342.

[40]. A R.K. Harwansh, P.K. Mukherjee, S. Bahadur, R. Biswas, Enhanced permeability of ferulic acid loaded
nanoemulsion based gel through skin against UVA mediated oxidative stress, Life Sci. 141 (2015) 202-211.

[41]. Hussain, A. Samad, S.K. Singh, M.N. Ahsan, M.W. Haque, A. Faruk, et al., Nanoemulsion gel-based topical
delivery of an antifungal drug: in vitro activity and in vivo evaluation, Drug Deliv. 23 (2016) 642-65

[42]. A M.A. Mirza, S. Ahmad, M.N. Mallick, N. Manzoor, S. Talegaonkar, Z. Igbal, Development of a novel
synergistic thermosensitive gel for vaginal candidiasis: An in vitro, in vivo evaluation, Colloids Surfaces B
Biointerfaces. 103 (2013) 275-282.

[43]. A M. Srivastava, K. Kohli, M. Ali, Formulation development of novel in situ nanoemulgel (NEG) of
ketoprofen for the treatment of periodontitis, Drug Deliv. 7544 (2014) 1-13

[44]. S.A. Tayel, M.A. El-Nabarawi, M.I. Tadros, W.H. Abd-Elsalam, Promising ionsensitive in situ ocular
nanoemulsion gels of terbinafine hydrochloride: Design, in vitro characterization and in vivo estimation of
the ocular irritation and drug pharmacokinetics in the aqueous humor of rabbits, Int. J. Pharm. 443 (2013)
293-305.

[45]. E. Rahmani-Neishaboor, R. Jallili, R. Hartwell, V. Leung, N. Carr, A. Ghahary, Topical application of a
film-forming emulgel dressing that controls the release of stratifin and acetylsalicylic acid and
improves/prevents hypertrophic scarring., Wound Repair Regen. 21 (n.d.) 55-65.

[46]. Panwar N. Upadhyay, M Bairagi, S Gujar, G Darwhekar Emulgel. A Review. Asian Journal of Pharmacy
and Life Science 2011; 1(3): 333-43.

[47]. Bandyopadhyay S, Katare OP, Singh B. Optimized self nanoemulsifying systems of ezetimibe with enhanced
bioavailability potential using long chain and medium chain triglycerides. Colloids Surf B Biointerfaces
2012; 100: 50-61

[48]. A Singh Y, Meher JG, Raval K, et al. Nanoemulsion: Concepts, development and applications in drug
delivery. J Control Release 2017; 252: 28-49.

[49]. Calder PC. Hot topics in parenteral nutrition. Rationale for using new lipid emulsions in parenteral nutrition
and a review of the trials performed in adults. Proc Nutr Soc 2009; 68(3): 252-60.

Copyright to IJARSCT DOI: 10.48175/568 4
www.ijarsct.co.in

152

i/ 1ssN )
il 2581-9429 3
&\ IJARSCT /¥



(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[50]. Manuel-y-Keenoy B, Nonneman L, De Bosscher H, et al. Effects of intravenous supplementation with alpha-
tocopherol in patients receiving total parenteral nutrition containing medium- and longchain triglycerides.
Eur J Clin Nutr 2002; 56(2): 121-8.

[51]. Hippalgaonkar K, Majumdar S, Kansara V. Injectable lipid emulsions-advancements, opportunities and
challenges. AAPS PharmSciTech 2010; 11(4): 1526-40.

[52]. A Choudhury H, Gorain B, Karmakar S, et al. Improvement of cellular uptake, in vitro antitumor activity and
sustained release profile with increased bioavailability from a nanoemulsion platform. Int J Pharm 2014;
460(1-2): 131-43.

[53]. Derle D, Sagar B, Sagar P. Microemulsion as a vehicle for transdermal permeation of nimesulide. Indian J
Pharm Sci 2006; 68(5): 622-5.

[54]. Kasturi R. Pawar & R. Jayachandra Babu. Lipid Materials for Topical and Transdermal Delivery of
Nanoemulsions, Critical Reviews™ in Therapeutic Drug Carrier Systems 2014; 31(5): 429— 458.

[55]. Nastiti CMRR, Ponto T, Abd E, Grice JE, Benson HAE, Roberts MS. Topical Nano and Microemulsions for
Skin Delivery. Pharmaceutics 2017; 9(4)9040037

[56]. Siang Yin Lee, et al. Lipid-Based Delivery System for Topical Phenytoin. In: Journal of Applied
Pharmaceutical Science Vol. November 2016; 6: p. (11)014-020.

[57]. Dhawan B, Aggarwal G, Harikumar S. Enhanced transdermal permeability of piroxicam through novel
nanoemulgel formulation. Int J Pharm Investig 2014; 4(2): 65-76.

[58]. Bajerski L, Michels LR, Colomé LM, et al. The use of Brazilian vegetable oils in nanoemulsions: an update
on preparation and biological applications. Braz J Pharm Sci 2016; 52(3): 347-63.

[59]. Deapsari , et al. Penetration of Ubiquinone (Q10) Nanoemulsion Using Olive Oil Through Rat Skin.
International Journal of Pharmaceutical and Clinical Research 2017; 9(2): 169-72.

[60]. R. SCHOLFIELD. Composition of Soybean Lecithin. Reprinted from the jozmzal of the American Oil
Chemists®. Society 1981; 58(10): 889-92. [28] van Hoogevest P, Wendel A. The use of natural and synthetic
phospholipids as pharmaceutical excipients. Eur J Lipid Sci Technol 2014; 116(9): 1088-107.

[61]. Kato A, Ishibashi Y, Miyake Y. Effect of egg yolk lecithin on transdermal delivery of bunazosin
hydrochloride. J Pharm Pharmacol 1987; 39(5): 399-400.

[62]. Hoeller S, Sperger A, Valenta C. Lecithin based nanoemulsions: A comparative study of the influence of
non-ionic surfactants and the cationic phytosphingosine on physicochemical behaviour and skin permeation.
Int J Pharm 2009; 370(1-2): 181-6.

[63]. A Wu H, Ramachandran C, Weiner ND, Roessler BJ. Topical transport of hydrophilic compounds using
water-in-oil nanoemulsions. Int J Pharm 2001; 220(1-2): 63-75.

[64]. Barry BW. Lipid-protein-partitioning theory of skin penetration enhancement. J Control Release 1991; 15(3):
237-48.

[65]. Lopes LB, VanDeWall H, Li HT, et al. Topical delivery of lycopene using microemulsions: enhanced skin
penetration and tissue antioxidant activity. J Pharm Sci 2010; 99(3): 1346-57.

[66]. S, Keyhanfar F, Amani A. Design and evaluation of oral nanoemulsion drug delivery system of mebudipine.
Drug Deliv 2016; 23(6 ): 2035-43.

[67]. UrmilaSri Syamala. Development & Optimization Of Allyl Amine Antifungal Nanoemulgel Using 23
Factorial Design: For The Treatment Of Tinea Pedis. European Scientific Journal December 2013.
SPECIAL/ edition vol.4 ISSN: 1857 — 7881 (Print) e - ISSN 1857- 7431.

[68]. A Pund S, Pawar S, Gangurde S, Divate D. Transcutaneous delivery of leflunomide nanoemulgel:
Mechanistic investigation into physicomechanical characteristics, in vitro anti-psoriatic and antimelanoma
activity. Int J Pharm 2015; 487(1-2): 148-56. 2016; 9(6): 210-223.

[69]. A Setya Sonal. Appraisal of Transdermal Water-in-Oil Nanoemulgel of Selegiline HCI for the Effective
Management of Parkinson“s Disease: Pharmacodynamic, Pharmacokinetic, and Biochemical Investigations.
AAPS PharmSciTech February 2018; 19(2)

[70]. Hauss DJ. Oral lipid-based formulations. Adv Drug Deliv Rev 2007; 59(7): 667-76.

Copyright to IJARSCT DOI: 10.48175/568 0 ssn N 153
www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[71]. A Mortazavi S, Aboofazeli R. An Investigation into the Effect of Various Penetration Enhancers on
Percutaneous Absorption of Piroxicam. Iran J Pharm Res 2003; 2: 135-40.

[72]. A Inayat Bashir Pathan. C Mallikarjuna Setty. Chemical Penetration Enhancers for Transdermal Drug
Delivery Systems. Trop J Pharm Res 2009; 8(2): 173-9.

[73]. Srivastava M, Kohli K, Ali M. Formulation development of novel in situ nanoemulgel (NEG) of ketoprofen
for the treatment of periodontitis. Drug Deliv 2016; 23(1): 154-66.

[74]. Ernoviya Ernoviya et al. Optimization and evaluation of topical ketoconazole nanoemulsion. Asian J Pharm
Clin Res 2018; 11(5): 143-6.

[75]. Sol¢ I, Maestro A, Gonzalez C, Solans C, Gutiérrez JM. Optimization of nano-emulsion preparation by low-
energy methods in an ionic surfactant system. Langmuir 2006; 22(20): 8326-32.

[76]. Mason TG, et al. Extreme Emulsification: Formation and Structure of Nanoemulsions. J Phys Condens
Matter 2006; 9(1): 193-9.

[77]. Graves S, Meleson K, Wilking J, Lin MY, Mason TG. Structure of concentrated nanoemulsions. J Chem
Phys 2005; 122(13)134703

[78]. Peng Jie, Dong Wu-jun, Li Ling, et al. Effect of high-pressure homogenization preparation on mean globule
size and large diameter tail of oil-in-water injectable emulsions journal of food and drug analysis 2015; 23:
828 -835.

[79]. Kotta S, Khan AW, Ansari SH, Sharma RK, Ali J. Formulation of nanoemulsion: a comparison between
phase inversion composition method and high-pressure homogenization method. Drug Deliv 2015; 22(4):
455-66.

[80]. Lovelyn C, Attama AA, et al. Current State of Nanoemulsions in Drug Delivery. J] Biomater Nanobiotechnol
2011; 2: 626-39.

[81]. Leong TS, Wooster TJ, Kentish SE, Ashokkumar M. Minimising oil droplet size using ultrasonic
emulsification. Ultrason Sonochem 2009; 16(6): 721-7.

[82]. A Forgiarini A, et al. Formation of nano-emulsions by low energy emulsification methods at constant
temperature. Langmuir 2001; 17: 2076-83.

[83]. Porras M, et al. Properties of water-in-oil (W/O) nano-emulsions prepared by a low-energy emulsification
method. Colloids Surf A Physicochem Eng Asp 2008; 324(1-3): 181-8.

[84]. Chime SA, et al. Nanoemulsions - Advances in Formulation. Characterization and Applications in Drug
Delivery. Application of Nanotechnology in Drug Delivery 2014; pp. 76-126.

[85]. Jennifer S. Komaiko and David Julian McClements. Formation of Food-Grade Nanoemulsions Using Low-
Energy Preparation Methods: A Review of Available Methods. Compr Rev Food Sci Food Saf 2016; 15:
331-52.

[86]. Sengupta P, Chatterjee B. Potential and future scope of nanoemulgel formulation for topical delivery of
lipophilic drugs. Int J Pharm 2017; 526(1-2): 353-65.

[87]. A Pund S, Rasve G, Borade G. Ex vivo permeation characteristics of venlafaxine through sheep nasal
mucosa. Eur J Pharm Sci 2013; 48(1- 2): 195-201.

[88]. Irving R. Res. 1972; 6: pp. 571-82.

[89]. Howard A. Barnes. Thixotropy-a review. J Non-Newt Fluid Mech 1997; 70(1-2): 1-33.

[90]. Arora R, et al. Nanoemulsion Based Hydrogel for Enhanced Transdermal Delivery of Ketoprofen Adv
Pharm 2014; 1-2.

[91]. Khushboo, et al. Formulation and evaluation of topical nano emulgel of adapalene World. J Pharm Sci 2015;
3(4): 1013-24.

[92]. A Kaur A, Saxena Y, Bansal R, et al. Intravaginal Delivery of Polyphenon 60 and Curcumin Nanoemulsion
Gel. AAPS PharmSciTech 2017; 18(6): 2188-202.

[93]. A Hosny KM, Banjar ZM. The formulation of a nasal nanoemulsion zaleplon in situ gel for the treatment of
insomnia. Expert Opin Drug Deliv 2013; 10(8): 1033-41.

[94]. A Elosaily GH. Formulation and In vitro Evaluation of Nystatin Nanoemulsion-Based Gel for Topical
Delivery. J Am Sci 2012; 2012(8): 541-8.

Copyright to IJARSCT DOI: 10.48175/568 o

A 154
www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[95]. Lakshmi P, Kumar GA. Nanosuspension technology: A review. Int J Pharm Pharm Sci 2010; 2(4): 35-40.

[96]. Hasenhuettl GL. Synthesis and commercial preparation of food emulsifiers.Food Emulsifiers and Their
Applications. 2nd ed. New York: Springer Science Business Media 2008; pp. 11-37.

[97]. A Aratjo FA, Kelmann RG, Aratjo BV, Finatto RB, Teixeira HF, Koester LS. Development and
characterization of parenteral nanoemulsions containing thalidomide. Eur J Pharm Sci 2011; 42(3): 238-45

[98]. HD, et al. Nanoemulsions for Food Applications: Development and Characterization. Food Bioprocess
Technol 2012; 5: 854- 67.

[99]. Horne DS. Light scattering studies of colloid stability and gelation.New physicochemical techniques for the
characterization of complex food systems. London: Blackie Academic & Professional 1995; pp. 240-67.
[100].Saifullah M, Ahsan A, Shishir MRI. Production, stability and application of micro- and nanoemulsion in
food production and food processing industry.Emulsions: Nanotechnology in the AgriFood Industry.

London: Academic press, Elsevier Inc. 2016; Vol. 3: pp. 405- 42.

[101].Chiesa M, et al. Thermal conductivity and viscosity of water-in-oil nanoemulsions. Colloids Surf A
Physicochem Eng Asp 2008; 326(1- 2): 67-72.

[102].Lakshmana PS, et al. Nanoemulgel for Transdermal Delivery of Cyclobenzaprine Hydrochloride: Design,
Characterization and In vitro Studies. Nov Appro Drug Des Dev 2017; 1(5): 555-75.

[103].A Jones DS, Woolfson AD, Brown AF, Coulter WA, McClelland C, Irwin CR. Design, characterisation and
preliminary clinical evaluation of a novel mucoadhesive topical formulation containing tetracycline for the
treatment of periodontal disease. J Control Release 2000; 67(2-3): 357-68.

[104].Majithiya RJ, et al. Thermoreversible mucoadhesive gel for nasal delivery of sumatriptan. 2006.

[105].Lalit Kumar et al. In vitro evaluation of topical gel prepared using natural polymer. Int J Drug Deliv 2010; 2:
58-63.

[106].Gurjot Kaur et al. Topical Nanoemulgel: A Novel Pathway for Investigating Alopecia. J Nanomed
Nanotechnol 2017; 8: 472.

[107].Srdan V. Stankov. Definition of Inflammation, Causes of Inflammation and Possible Anti-inflammatory
Strategies. Open Inflamm J 2012; 5: 1-9.

[108].A Dasgupta S, Ghosh SK, Ray S, Kaurav SS, Mazumder B. In vitro & in vivo studies on lornoxicam loaded
nanoemulsion gels for topical application. Curr Drug Deliv 2014; 11(1): 132-8.

[109].Eid, et al. A review on the phytopharmacological effect of Swietenia macrophylla.

[110].Eid AM, et al. Preparation, Characterization and Antilnflammatory Activity of Swietenia macrophylla
Nanoemulgel. J] Nanomed Nanotechnol 2014; 5(2): 190.

[111].A Somagoni Jaganmohan. Nanomiemgel - A Novel Drug Delivery System for Topical Application - In vitro
and In vivo Evaluation PLoS ONE 2014; 9(12): e115952.

[112].Rahman BS. Anwar F, Al-Abbasi FA, Kumar V NanotechnologyBased Nano Bullets in Anti-psoriatic Drug
Delivery: State of the Art Nanoscience in Dermatology. Elsevier 2016; pp. 157-66.

[113].A Sarfaraz Alam Md, et al. Design and Characterization of Nanostructure Topical Gel of Betamethasone
Dipropionate for Psoriasis. J Appl Pharm Sci 2012; 2(10): 148-58. [83] Herrmann ML, Schleyerbach R,
Kirschbaum BJ. Leflunomide: an immunomodulatory drug for the treatment of rheumatoid arthritis and other
autoimmune diseases. Immunopharmacology 2000; 47(2- 3): 273-89.

[114].Kaltwasser JP. Leflunomide in psoriatic arthritis. Autoimmun Rev 2007; 6(8): 511-4.

[115].Elewski BE, Hay RJ. Update on the management of onychomycosis: highlights of the Third Annual
International Summit on Cutaneous Antifungal Therapy. Clin Infect Dis 1996; 23(2): 305-13.

[116].Mahtab A, Anwar M, Mallick N, Naz Z, Jain GK, Ahmad FJ. Transungual Delivery of Ketoconazole
Nanoemulgel for the Effective Management of Onychomycosis. AAPS PharmSciTech 2016; 17(6): 1477-90.

[117].Elmataceshy ME, et al. Enhanced transdermal permeability of Terbinafine through novel nanoemulgel
formulation; Development, in vitro and in vivo characterization. Future Journal of Pharmaceutical Sciences
2018; 4(1): 18-28.

[118]. APARNA. Enhanced transdermal permeability of telmisartan by a novel nanoemulsion gel. Int J Pharm
Pharm Sci 2015; 7(4): 335- 42.

Copyright to IJARSCT DOI: 10.48175/568 o

A 155
www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[119].Parhi R, Terapalli BR, Teja BB. Formulation and in vivo evaluation of minoxidil topical gel. Turk J Pharm
Sci 2014; 11: 153-62. [90] Usmania BA, Kataria MK. Minoxidil emulgel for androgenic alopecia: A
literature review including patents. Int J Pharm Drug Anal 2017; 5(3): 49-58.

[120].A Olsen EA, Dunlap FE, Funicella T, et al. A randomized clinical trial of 5% topical minoxidil versus 2%
topical minoxidil and placebo in the treatment of androgenetic alopecia in men. J] Am Acad Dermatol 2002;
47(3): 377-85.

[121].Rani D, et al. Formulation Development and In vitro Evaluation of Minoxidil Bearing Glycerosomes. AJBR
2016; 4: 27-37.

[122].A .Sunitha S, et al. Design, Development and Evaluation of Nanoemulsion and Nanogel of Itraconazole for
Transdermal Delivery. J Sci Res Pharm 2014; 3(1): 6-11.

[123].A Aithal GC, Nayak UY, Mehta C, et al. Localized In Situ Nanoemulgel Drug Delivery System of Quercetin
for Periodontitis: Development and Computational Simulations. Molecules 2018; 23(6): 1363.

[124].Jeengar MK, Rompicharla SV, Shrivastava S, et al. Manish KumarJeengar et al. Emu oil based nano-emulgel
for topical delivery of curcumin. Int J Pharm 2016; 506(1-2): 222-36.

[125].Mahesh B, et al. Enhanced permeability of cyclosporine from a transdermally applied nanoemulgel. Pharm
Sin 2015; 6(2): 69-79.

[126].Wais M, et al. Formulation development ex-vivo and in vivo evaluation of nanoemulsion for transdermal
delivery of Glibenclamide. Int J Pharm Pharm Sci 20135: 747-54.

[127].A Singh BP, et al. Kumar, B., Jain, S.K., Shafaat, K., Development and characterization of a nanoemulsion
gel formulation for transdermal delivery of carvedilol. Int J Drug Dev Res 2012; 4(1): 151- 61.

[128].A Drais HK, et al. Formulation Characterization and Evaluation of Meloxicam Nanoemulgel to be Used
Topically. Iraqi J Pharm Sci 2017; 26(1) [100] Kamarza Mulia et al. Formulation and characterization of
nanoemulgel mangosteen extract in virgin coconut oil for topical formulation. 2018.

[129].A Harwansh RK, Mukherjee PK, Bahadur S, Biswas R. Enhanced permeability of ferulic acid loaded
nanoemulsion based gel through skin against UVA mediated oxidative stress. Life Sci 2015; 141: 202-11.

[130].Pathak MK, Chhabra G, Pathak K. Design and development of a novel pH triggered nanoemulsified in-situ
ophthalmic gel of fluconazole: ex-vivo transcorneal permeation, corneal toxicity and irritation testing. Drug
Dev Ind Pharm 2013; 39(5): 780-90.

[131].Singh Kamalinder Kour et al. Herbal contraceptive formulations. WO2006082596A2, 2006.

[132].A NOVARTIS AG. Diclofenac in emulsion-gel form EP 2 055 298 A1, 2009. [105] Roy Sunilendu Bhushan,
Sheikh Shafiq, Kothari Jay, Patel IJitendra. Stable Pharmaceutical Composition of Diclofenac
US20120093882A1, 2012.

[133].James R. Nanoemulsion containing Composition having anti- inflammatory activity. WO2008051186A2,
2008.

[134].EMULGEL — A NOVEL SURROGATE APPRAOCH FOR TRANSDERMAL DRUG DELIVERY
SYSTEM, Indo Am. J. Pharm. Res.

[135].Indo Am. J. Pharm Res. 4 (2014). [S. Bhavesh, C.N. Shah, NANOEMULGEL: A COMPREHENSIVE
REVIEW ON THE RECENT ADVANCES IN TOPICAL DRUG DELIVERY, Pharma Sci. Monit. 7 (n.d.)
346-355.

[136].A P. Chellapa, A.T. Mohamed, E.I. Keleb, A. Elmahgoubi, A.M. Eid, Y.S. Issa, et al., Nanoemulsion and
Nanoemulgel as a Topical Formulation, IOSR J. Pharm. 5 (2015) 2250-3013.

[137].Ajazuddin, A. Alexander, A. Khichariya, S. Gupta, R.J. Patel, T.K. Giri, et al., Recent expansions in an
emergent novel drug delivery technology: Emulgel, J. Control. Release. 171 (2013) 122—-132

[138].W. Warisnoicharoen, A.B. Lansley, M.J. Lawrence, Nonionic oil-in-water microemulsions: The effect of oil
type on phase behaviour, Int. J. Pharm. 198 (2000) 7-27.

[139].A B. Sapra, P. Thatai, S. Bhandari, J. Sood, M. Jindal, A. Tiwary, A critical appraisal of microemulsions for
drug delivery: part 1., Ther. Deliv. 4 (2013) 1547-64.

[140].A T.. Vandamme, Microemulsions as ocular drug delivery systems: recent developments and future
challenges, Prog. Retin. Eye Res. 21 (2002) 15-34.

Copyright to IJARSCT DOI: 10.48175/568

www.ijarsct.co.in | 2581-9429 |
e\ IJARSCT /&

156

ISSN




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 5, June 2023

[141].A.C. Williams, B.W. Barry, Penetration enhancers, Adv. Drug Deliv. Rev. 64 (2012) 128-137.

[142].R. Arora, G. Aggarwal, S.L. Harikumar, K. Kaur, R. Arora, G. Aggarwal, et al., Nanoemulsion Based
Hydrogel for Enhanced Transdermal Delivery of Ketoprofen, Adv. Pharm. 2014 (2014) 1-12

[143].B. Dhawan, G. Aggarwal, S. Harikumar, Enhanced transdermal permeability of piroxicam through novel
nanoemulgel formulation, Int J Pharma Investig. 4 (2014

[144].V. Zanardo, D. Giarrizzo, M.K. Jeengar, P.S. Kumar, D. Thummuri, S. Shrivastava, et al., Re. "Review on
emu products for use as complementary and alternative medicine"., Nutrition. 31 (2015) 415

[145].M.K. Jeengar, P. Sravan Kumar, D. Thummuri, S. Shrivastava, L. Guntuku, R. Sistla, et al., Review on emu
products for use as complementary and alternative medicine, Nutrition. 31 (2015) 21-27.

[146].M.K. Jeengar, S. Shrivastava, S.C. Mouli Veeravalli, V.G.M. Naidu, R. Sistla, Amelioration of FCA induced
arthritis on topical application of curcumin in combination with emu oil, Nutrition. (2015).

[147].F. Mondello, F. De Bernardis, A. Girolamo, A. Cassone, G. Salvatore, K. Martin, et al., In vivo activity of
terpinen-4-ol, the main bioactive component of Melaleuca alternifolia Cheel (tea tree) oil against azole-
susceptible and -resistant human pathogenic Candida species, BMC Infect. Dis. 6 (2006) 158.

[148].J. Reichling, U. Landvatter, H. Wagner, K.H. Kostka, U.F. Schaefer, In vitro studies on release and human
skin permeation of Australian tea tree oil (TTO) from topical formulations, Eur. J. Pharm. Biopharm. 64
(2006) 222-228.\

[149].1.A. Southwell, S. Freeman, D. Rubel, Skin Irritancy of Tea Tree Oil, J. Essent. Oil Res. 9 (1997) 47-52.

Copyright to IJARSCT DOI: 10.48175/568 157

www.ijarsct.co.in | 2581-9429 |
o\ IJARSCT /9

ISSN




