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Abstract 

      
The previous ten years has been observer to another stimulus in surfactant self-get together articles as 

specialists for drug conveyance that are an option to micellar, lamellar (liposome, niosome and 

transfersome) or microemulsion-based vehicles. The audit focuses on the utilization of polymeric micelles 

as drug transporters. Micellization of naturally dynamic substances is an overall peculiarity that expands 

the bioavailability of lipophilic medications and supplements. At present utilized low-sub-atomic weight 

drug surfactants have low harmfulness and high solubilisation power towards inadequately solvent drugs. 
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Introduction 

 

Different medication conveyance and medication 

focusing on frameworks are right now evolved or 

being worked on. Among drug transporters one can 

name dissolvable polymers, microparticles made of 

insoluble or biodegradable regular and engineered 

polymers, microcapsules, cells, cell apparitions, 

lipoproteins, lipo-somes, and micelles(1). Micelles as 

medication transporters can give a bunch of 

unsurpassable benefits - they can solubilize 

ineffectively dissolvable medications and in this way 

increment their bioavail-capacity, they can remain in 

the body (in the blood) long enough giving continuous 

amassing in the re-body areas with cracked 

vasculature. Surfactant phase structures have piqued 

the interest of pharmaceutical scientists over the years, 

either as drug vehicles/carriers or, more recently, as 

targetting systems. In the first case, the surfactant 

system plays no role in the biodistribution of the 

medication it transports, instead functioning just as a 

carrier. The surfactant system in the second case 

'conveys' the drug to the desired (or target) site in the 
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body and deposits it in some way. Targeting can take 

one of two forms; namely ‘passive’ targeting which 

relies on the natural biodistribution of the carrier, or 

‘active’ targeting in which the carrier is in some way 

directed to the desired site, frequently by the use of 

targeting ligands expressed on the surface of the 

carrier. The micelle is designed in such a manner that 

the micelle's exposed outer surface in the aqueous 

environment is made up of components that aren't 

reactive with blood or tissue components.(2) Micelles 

can linger in the blood (tissues) for a long time without 

being identified by proteins and/or phagocytic cells 

due to this structural characteristic. This longevity is 

an extremely important feature of micelles as drug 

carriers. 

 

Surfactant uses and development 

 

Surfactants are commonly utilised in pharmaceutical 

formulations as wetting agents to aid in the dissolving 

and absorption of poorly soluble medicines. For this, 

reasonable and low molecular weight ionic 

surfactants, such as sodium lauryl sulphate, are utilised 
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in concentrations that are safe for the intestinal 

mucosa. Previous research has found that ionic 

surfactants are considerably more damaging to 

biological membranes than non-ionic surfactants (3). 

Furthermore, lipophilic non-ionic surfactants dissolve 

poorly soluble moieties better than ionic surfactants. 

Non-ionic surfactants are thus more efficient in the 

dissolving of poorly soluble medicines than ionic 

surfactants. Non-ionic surfactants are highly effective 

emulsifiers for use in self-emulsifying medication 

delivery systems. Surfactants can be found in both 

natural and synthetic forms. Natural amphiphiles such 

as lipids and glycerol-based surfactants, are the major 

standard surfactants. Solans & Kunieda (4) state that 

they are an important component of the cell 

membrane. When animal and vegetable oils were 

mixed with alkaline salts, a soap-like substance was 

created, which might be useful in the treatment of skin 

diseases and for washing(5). Synthetic surfactants are 

being used in a variety of production processes and 

compositions (6). 

 

A Pulmonary surfactant 

 

A Pulmonary surfactant substance that covers the 

whole mammalian lung surface is referred to as 

pulmonary surfactant. It is synthesised by type II 

pneumocytes and secreted into the thin aqueous layer 

bordering the alveolar surface in the form of 

multilamellar structures, as previously stated (7). Its 

major goal is to keep the surface tension at the air–

liquid interface below 2 mN/m, avoid pulmonary 

collapse during expiration, and limit the amount of 

labour required for inhalation. To keep breathing 

going, pulmonary surfactant is required. Surfactant 

deficiency or malfunction inhibits the alveoli from 

functioning properly, resulting in serious lung 

illnesses (8), such as Infant Respiratory Distress 

Syndrome (IRDS) or Acute Respiratory Distress 

Syndrome (ARDS), all of which are linked to lung 

damage. The phrase "polymeric carrier" refers to a 

polymer-based delivery system that may entrap and 

carry molecules of interest. They can be made of 

synthetic materials like polyesters or natural materials 

like alginate or chitosan (9,10). Synthetic polymers are 

favoured in principle because those originating from 

animal or vegetal sources may provide a risk of 

infection and immunogenicity. 

 

 

Surfactant source 

 

Bronchoalveolar lavage has been used in the majority 

of surfactant composition research (11). The same 

lipid and protein components are found in human and 

other mammalian species (12,13), albeit the amounts 

of different lipid classes vary somewhat, perhaps due 

to methodological differences. Many of the major 

lipids present in mammals can also be detected in the 

lungs of air-breathing shes (14), suggesting that 

'pulmonary' surfactant has a long past. 

 

Niosomes 

 

Niosomes are an unique drug delivery technology that 

encapsulates the medication in a vesicle. Niosomes are 

vesicles that are made up of a bilayer of non-ionic 

surface active substances. The niosomes are very tiny 

and microscopic. In the same way as liposomes are 

formed up of a bilayer, niosomes are also. In the case 

of niosomes, however, the bilayer is made up of non-

ionic surface active molecules rather than 

phospholipids, as in the case of liposomes. Most 

surface active chemicals produce micellar structures 

when submerged in water, however certain surfactants 

can produce bilayer vesicles, which are niosomes.  

 

Depending on the method used to prepare them, 

niosomes can be unilamellar or multilamellar. The 

niosome is composed of a surfactant membrane with 

hydrophilic ends facing each other on the outside and 

interior of the vesicle, and hydrophobic chains facing 

each other within the membrane.(15) The majority of 

anticancer medications have serious adverse effects. 

Niosomes have the ability to change metabolism, 

extend medication circulation and half-life, and 

thereby reduce pharmacological adverse 

effects.(16)Niosomes cause a slower rate of tumour 

development and greater plasma levels, as well as 

longer clearance. 

 

Advantages of Niosomes (17-20) 

 

• Use of niosomes in cosmetics was first done 

by L’Oreal as they offered the following  

advantages 

• The vesicle suspension being water based 

offers greater patient compliance over oil   

based systems. 
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• Since the structure of the niosome offers 

place to accommodate hydrophilic, lipophilic 

as well as amphiphilic drug moieties, they 

can be used for a variety of drugs. 

• The characteristics such as size, lamellarity 

etc. of the vesicle can be varied depending   

on the requirement. 

• The vesicles can act as a depot to release the 

drug slowly and offer a controlled release. 

 

Application of Niosomes (21-24) 

 

• It's used to target drugs. 

• It is used to treat anti-neoplastic diseases such 

as cancer. 

• Sodium stibogluconate is used to treat 

Leishmaniasis, which includes both dermal 

and mucocutaneous infections. 

• It serves as a vehicle for the delivery of 

peptide drugs. 

• It's utilised to research immune responses. 

• Niosomes as Hemoglobin Transporters 

• Niosome-based transdermal drug delivery 

systems 

• It's employed in the delivery of ophthalmic 

drugs. 

 

Surfactant-Templated Mesoporous Silica 

Nanoparticles 

 

As anticancer drug delivery methods, three kinds of 

surfactant-templated mesoporous silica nanoparticles 

(Surf@MSNs) with diameters of 150–660 nm were 

produced. High drug (surfactant) loading capacities, 

prolonged drug (surfactant) release patterns, and high 

and long-term anticancer effectiveness are all features 

of the Surf@MSNs.(25) 

 

It is well known that mesoporous silica nanoparticles 

(MSNs) possess some excellent properties such as 

facile multifunctionalization, excellent 

biocompatibility and biodegradability, high specific 

surface area and pore volume, tunable pore structures 

and excellent physicochemical stability (26-29). 

Because of its rising uses in nanomedicine and 

biotechnology, mesoporous silica nanoparticles 

(MSNs) have got a lot of attention (30-33).  Materials 

like MSN which are having high surface area and good 

pore volume have been studied as one of the important  

application in area of drug delivery devices. 

 

MSNs materials were synthesised by using following 

procedure which was previously published with some 

modifications in literature.(34-35) .  

 

Briefly, the structure directing agent, PMES, (0.213 g, 

0.5 mmol) was dissolved in 100 mL of nanopure water 

which was stirred vigorously at 80 0C for one hour. 

After that, APTMS was added slowly dropwise into 

above solution which was later followed by the 

addition of TEOS (1 mL, 4.5 mmol) at the rate of 20 

mL/h. Structural properties of MSNs were modified by 

using different molar ratios of APTMS and PMES. 

 

Conclusion 

 

Lipid and surfactant based drug delivery systems are 

promising approach for improving bio-availability of 

poorly soluble drug compound. Niosomes have been 

proven to be useful in the delivery of anti-infective 

agents, anti-cancer agents, anti-inflammatory agents 

and fairly recently as vaccine adjuvants. 

 

In choosing a suitable drug to be delivered by 

niosomes, it should be borne in mind that niosomes 

encapsulating hydrophobic drugs and macromolecules 

are more stable than niosomes encapsulating low 

molecular weight drugs.  

 

References 

 

1. Vladimir P. Torchilin, Structure and design 

of polymeric surfactant-based drug delivery 

systems, Journal of Controlled Release 73 

(2001) 137 –172. 

2. M. Jayne Lawrence, Chemical Sociecty 

Review,(1994) 417-424. 

 

3. Davis W, Pfeiffer R, Quay J. (1970). Normal 

and promoted gastrointestinal absorption of 

water-soluble substances I: induced rapidly 

reversible hyperabsorptive state in the canine 

fundic stomach pouch. J Pharm Sci 59:960–

3. 

4. Solans C, Kunieda, H. (1996). Industrial 

applications of micro emulsions. New York,   

USA: Marcel Dekker. 

 



Rutu Patel, Nilesh Pandya, Parth Naik, Pranav Shah  

29 
Study of surfactant and their use in drug delivery   

 

5. Garg T, Singh S, Goyal AK. (2013). Stimuli-

sensitive hydrogels: an excellent carrier  for 

drug and cell delivery. Crit Rev Ther Drug 

Carrier Syst 30:369–409. 

 

6. Dickinson, E. (1992). Introduction to food 

colloids. Oxford, UK: Oxford University  

Press. 

 

7. J. Perez-Gil, T.E. Weaver, Pulmonary 

surfactant pathophysiology: current models 

and open questions, Physiology 25 (3) (2010) 

132–141.  

 

8. M. Griese, Pulmonary surfactant in health 

and human lung diseases: state of the art,  

Eur. Respir. J. 13 (6) (1999) 1455–1476. 

 

9. C. Loira-Pastoriza, J. Todoroff, R. Vanbever, 

Delivery strategies for sustained drug  release 

in the lungs, Adv. Drug Deliv. Rev. 75c 

(2014) 81–91. 

 

10. J.C. Sung, B.L. Pulliam, D.A. Edwards, 

Nanoparticles for drug delivery to the lungs,  

Trends Biotechnol. 25 (12) (2007) 563–570. 

 

11. L.A. Creuwels, L.M. van Golde, H.P. 

Haagsman, Lung 175 (1997) 1^39. 

 

12. C.M. Rebello, A.H. Jobe, J.W. Eisele, M. 

Ikegami, Am. J. Respir. Crit. Care Med. 154   

(1996) 625-628. 

 

13. M. Ikegami, C.M. Rebello, A.H. Jobe, J. 

Appl. Physiol. 81 (1996) 2517-2522. 

 

14. A.W. Smits, S. Orgeig, C.B. Daniels, Am. J. 

Physiol. 266, (1994) R1309-R1313. 

 

15. Gadhiya P, Shukla S, Modi D, Bharadia P, A 

Review- Niosomes in Targeted Drug 

Delivery, International Journal for 

Pharmaceutical Research Scholars, 2, 2012, 

pp. 60. 

 

16. Kshitij B. Makeshwar*, Suraj R. Wasankar, 

Asian J. Pharm. Res. 2013; Vol. 3: Issue 1,   

Pg 16-20. 

 

17. Biju SS., Talegaonkar S., Misra PR., Khar 

RK., Vesicular systems: An overview.  

Indian J. Pharm. Sci. 2006, 68: 1418153. 

 

18. Ijeoma F., Uchegbu., Suresh P., Vyas., 

Nonionic surfactant based vesicles 

(niosomes)  in drug delivery. Int. J. Pharm. 

1998; 172: 33–70. 

 

19. Malhotra M., Jain N.K., Niosomes as Drug 

Carriers. Indian Drugs. 1994, 31(3):   818866. 

 

20. Alsarra A., Bosela A,, Ahmed S.M,, Mahrous 

G.M., Proniosomes as a drug carrier for  

transdermal delivery of ketorolac. Eur. J. 

Pharm. And Biopharm. 2004; 2(1): 186. 

 

21. Chandraprakash KS, Udupa N., Umadevi P., 

Pillai GK., Formulation and Evaluation of  

Methotrexate Niosomes. Ind J Pharm.Sci. 

199254(5): 197. 

 

22. Agarwal S., Vasudha Bakshi., Villa P., 

Raghuram AP., Pandey S., Udupa N., Effect 

of  cholesterol content and surfactant HLB on 

vesicle properties of niosomes. IJPS, 2004, 

66(1): 1218123. 

 

23. Madhav. NVS and saini. A, niosomes: a 

novel drug delivery system.Int. J.rpc. 2011, 

1(3): 4988511. 

 

24. Mark chasin, Biodegradable polymers as 

drug delivery systems. 2008, 2618338.  

 

25. Qianjun He, Jianlin Shi, Feng Chen, Min 

Zhu, Lingxia Zhang, Biomaterials 31 (2010) 

3335–3346. 

 

26. Vallet-Regı´ M, Ra´mila A, del Real RP, Pe´ 

rez-Pariente J. A new property of MCM- 41: 

drug delivery system. Chem Mater 

2001;13:308–11. 

 

27. Vallet-Regı´ M, Balas F, Arcos D. 

Mesoporous materials for drug delivery. 

Angew Chem Int Ed 2007;46:7548–58. 

 

28. Li Y, Shi J, Hua Z, Chen H, Ruan M, Yan D. 

Hollow spheres of mesoporous           



Review of Medicine Surgery and Dentistry, 1(1), 2022 

Journal Link: http://kmf-publishers.com/rmsd/ 

aluminosilicate with a three-dimensional 

pore network and extraordinarily high      

hydrothermal stability. Nano Lett 

2003;5:609–12. 

 

29. Slowing II, Trewyn BG, Lin VSY. 

Mesoporous silica nanoparticles for 

intracellular delivery of membrane-

impermeable proteins. J Am Chem Soc 

2007;129:8845–9. 

 

30. Vallet-Regi M. Nanostructured mesoporous 

silica matrices in nanomedicine. J Int Med  

2009;267:22e43. 

 

31. Liong M, Angelos S, Choi E, Patel K, 

Stoddart JF, Zink JI. Mesostructured 

multifunctional nanoparticles for imaging 

and drug delivery. J Mater Chem 

2009;19:6251e7. 

 

32. Vivero-Escoto JL, Trewyn BG, Lin VSY. 

Mesoporous silica nanoparticles: synthesis 

and applications. Annu Rev Nano Res 

2010;3:191e231. 

 

33. Hom C, Lu J, Tamanoi F. Silica nanoparticles 

as a delivery system for nucleic acid-based 

reagents. J Mater Chem 2009;19:6308e16.  

 

34. Che S, Garcia-Bennett AE, Yokoi T, 

Sakamoto K, Kunieda H, Terasaki O, et al. A  

novel anionic surfactant templating route for 

synthesizing mesoporous silica with  unique 

structure. Nat Mater 2003;2:801e5. 

 

35. Chih-Hsiang Tsai, Juan L. Vivero-Escoto*, 

Igor I. Slowing, I-Ju Fang, Brian G.  Trewyn, 

Victor S.-Y. Lin, Surfactant-assisted 

controlled release of hydrophobic drugs 

using anionic surfactant templated 

mesoporous silica nanoparticles, 

Biomaterials 32, (2011), 6234-6244 

 

 

 

 

 

 

 

 

 


