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Abstract Drug delivery by Nanofibrous biomaterials meets immense possibilities in the therapeutic area, anticipated 

to their structural and functional resemblance with biological Extracellular matrix (ECM).Broad spectrums of 

natural and polymeric materials are utilized in the fabrication of nanofibrous biomaterials. Therefore, this write-up 

presents considerable natural and synthetic biomaterials for the manufacturing of nanofibers with essential 

properties like biocompatibility and biodegradability. Various approaches with their merits and demerits in the 

production of nanofibrous biomaterial-based drug delivery were also described. The structural features can be 

individualized by the precise choice of acceptable fabrication methods, while the functional features of nanofibrous 

biomaterials can be ameliorated by altering the surface area. The loading and release of free drug molecules that take 

part in efficacy of drug delivery were also reported. This review come-up with insights into the fabrication of 

functional nanofibrous based carriers for effective drug delivery.    
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1. Introduction 

Nanofibers are a remarkable category of biomaterials that could perhaps utilized for biomedical applications because 

of their specific structure and properties like high surface area [1-4], superior mechanical properties, high porosity, 

and low density. The main emerging application of nanofibers in recent days is the drug delivery,due to their notable 

structural and functional similarities with those of Extracellular Matrix (ECM). The most important characteristic 

feature of ideal drug delivery is a controlled amount of drug release for a definite period into the targeted site of the 

biological body [5-9]. This special approach of drug delivery by nanofibrous biomaterials can be achieved 

extensively by various polymers. Biomaterials of polymeric type are usually divided into natural (intrinsic) and 

synthetic polymeric biomaterials. Natural polymeric biomaterial includes chitin, gelatin, pectin, chitosan, cellulose, 

lignin, proteins, collagen, and pectin. These intrinsic polymers are compatible with the living tissue and hence 

utilized to imitate the ECM. Despite, this, it is extremely tough to the configuration the continual nanofibers. 

Anticipated by their special and superior properties numerous nanofibers fabrication methods have been examined 

and reported which include Solution blowing, Electrospinning, Self-assembly, Centrifugal spinning, and Phase 

separation. Of late, Electrospinning has been a solitary technique for the synthesis of nanofibers due to its various 
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Pros like being simplicity in apparatus, wide material option, with multifaceted and invariable morphologies. Further 

applications of nanofibers are also described in many research studies [10-13]. The boon and bane of such methods 

for the production of nanofibers in drug delivery are also being reported. Major criteria during the scheming of 

sustainable drug delivery are the choice of materials selected. Therefore, there is a need to comprehend properties 

like their physical nature, chemical appearance, morphological and surface features including the biodegradability 

and biocompatibility that influence the release of integrated biologically active agents. The important goal of 

controlled drug delivery is to achieve a sustainable dose of therapeutic agents over a given period.  

 

2. Biomaterials for fabrication and delivery of gene systems 

The drug delivery system consists of a separate reservoir for a drug adjoining the polymeric structures which 

regulate the release of drug delivery. Here the drug is embedded non-covalently in a fine permeable structure. Alike 

ABDS these reservoir-based drug delivery systems help to achieve endless drug delivery for the drugs administered 

into the systemic circulation [14-20]. In molecular engrave polymers are produced on a template that acts as an 

affinity binder. This can be explained well with cyclodextrin-based drug delivery systems, where small aquaphobic 

drugs are attracted to Oligosaccharide cyclodextrin where the final consequence is a complex formation that 

enhances the drug solubility. A familiar example of this is the study where a Heparin Binding Delivery System 

(HBDS) is utilized for the prolonged drug release of Basic fibroblast Growth Factor (BFGF) which in turn promotes 

wound healing and tissue repair. This mechanism can be achieved by the potential nature of heparin to hold together 

BFGF to controlled drug release [21-24].  despite fact that the long term model of ABDS embedded in severe spinal 

cord bruise in rats stipulated that functional recovery was not enhanced over the control group of saline following 12 

weeks because of fact that wound is the consequence of backbone degradation [25-30]. It was proposed that the 

everlasting efficacy of the ABDS can be ameliorated by providing therapy in the chronic course when the wound is 

stabilized. 

 
Figure 1: Explaining the controlled delivery systems formulated using biomaterials 

 

3. Biomaterials for the fabrication of carriers for delivery of drug  

Electrospinning is a manufacturing procedure where a voltage brings out thin natural or synthetic polymer fibers, 

varies from nanometer to micrometer scale in diameter [31-34]. Preparation of this polymer is achieved either by 

solution form at room temperature (Solution electrospinning) or by manufacture in the viscous state by providing 
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warmthness (melt electrospinning) [35-40]. Afterward polymer is pushed into the vent of electrical field that 

stabilizes over the surface tension, resulting in the droplets constantly disfigure in the flow direction, lead to 

nanofibers production. Such types of nanofibers are routinely utilized in reservoir based drug delivery systems that 

allow the amalgamation of biologically active agents [41-45]. Various benefits of electrospinning are surface 

flexibility, controlled drug release, and the capacity to produce different nanofibers of various morphologies [46-50]. 

Nanofibers produced by electron spinning have a three-dimensional permeable structure with more surface area to 

volume ratio resulting in substantial and promising drug delivery methods. Hydrogels possess a strong affinity 

towards the water and hence they can easily expand instead of liquefying in aqueous medium results in a gel-like 

structure. There are various approaches used in the preparation of Hydrogels [51-55]. The amount of drug release 

from the reservoir and its properties depend upon the choice of polymer used in the synthesis of Hydrogels. An 

outline of mechanisms of drug release and also ways to infuse proteins inside hydrogels [56-60]. Those are namely 

diffusion-controlled systems, Swelling controlled systems, chemically controlled systems, and modulated release 

systems. In this part, we provide restriction of hydrogels based upon their physical properties and release of 

biological agents like growth factors, and DNA [61-64]. This is mainly used in the specialty of neurological 

disorders where there is a need of delivering the numerous bioactive agents that need varied courses of drug release. 

Individual techniques reported here like microspheres, hydrogels, and electrospinning nanofibers are integrated to 

acquire such a result. Applications of such techniques are also devoid of limitations accompanied by the use of 

microspheres, hydrogels, and electron spinning nanofibers.   

Apart from this natural polymer named silk obtained from the cocoons is also in the use of delivering the drugs. It 

had excellent biocompatibility and less biodegradation rate in the biological body [64-68]. A study reported the 

synthesis of nanofibers derived from the silk are used in the treatment of Osteoporosis and other bone-related 

disorders [69-72]. In vivo studies, reported biopolymers are often synthesized as fine permeable membranes. Despite 

this there exist demerits regarding natural biopolymers like weak tensile strength and varied structures [72-75]. 

Another demerit is Pharmacokinetic parameters of natural biopolymers as it is difficult to manage during the 

conditions of long-term drug delivery.  

 

4. Conclusion 

By stressing the merits of various drug delivery systems and their individual properties, new drug delivery systems 

are put forward in the area of tissue engineering. There are various perspectives and challenges in the field of 

controlled drug release of neurotrophic factors that must be directed for successful treatment strategies. In the 

specialty of nerve conduits, there is a need for the combination of different approaches like cell therapies and drug 

delivery systems to combat various neurological disorders. Adjusting the structural and behavioral properties in cell 

behavior provides different ideas in neural tissue applications. An example of notable improvement of distinction of 

stem cells of the murine model into neurons on PCL nanofibers in aligned topography compared to random 

topography. This additionally improves the separation of these cells with the concurrent use of neurotrophic factors. 

As explained by the results of different methods in this review, drug delivery devices are customized to make a 

certain sustained release of neurotrophic factors to evolve different therapies for neurological disorders.  
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