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Nanomaterials synthesis techniques

* Atomic/ Molecular
condensation

* Vapour deposition

* Sol-gel process

* Spray pyrolysis

* Chemical/ electrochemical
deposition

* Aerosol process

* Bioretardation

Muhammad Ovais, et.al., Applied Microbiology
and Biotechnology, 2017, 101,9, 3551-3565.
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Electrospun and electrospray nanomaterials:

their applications in various domains
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Radhakrishnan Sridhar, et.al., Chem. Soc. Rev., 2015, 44, 790--814




Electrospinning process and various healthcare and
biomedical applications of nanofibers
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Types of electrospinning, different
therapeutics-loaded nanofibers and

their route of administrations

S. M. Shatil Shahriar, et.al., Nanomaterials 2019, 9(4), 532
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(a) Basic Delivery System
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The biopharmaceutical classification system based on
solubility and permeability
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Electrospun nanofibers for the delivery of active drugs through

O
nasal, oral and vaginal mucosa
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Drug delivery challenges
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S Nanocarriers for drug delivery and biophysicochemical properties
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Various mechanisms of drug release from nanocarriers

Diffusion-controlled
release

Polymer-degraded
release
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Current spinning methods

Solution blow
spinning

Microfluid
spinning

Centrifugal

spinning Electrospray

Electrospinning

B. Microfluidic spinning

Sheath flow Liquid jet Fibers Spinneret Fle’;ilylle ar Collector
| Ol

Micro channels /

/

Sample flow

\‘ : i,_
Sheath flow

Coaxial laminar flow

Jie Cheng, et.al., Biomaterials, 2017, 114, 121-143



Types of
electrospinning for
fabrication of
nanocarriers for
drug delivery
applications
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Nanofiber Cross section
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1.ist of potential drug delivery applications of electrospun nanocarriers

Polymer
Morpholo Drug types Applications Ref.
P A materials system £5YP PP
Particles PLGA Doxorubicin Antineoplastic drugs [1]
Particlesin fiber |PHB hydroxyapatite nanoparticle Antineoplastic drugs [2]
Fiber Chitosan, PEO Insulin Transbuccal insulin delivery [3]
Fiber PVP Carvedilol Buccal delivery of Carvediol (4]
triglyceride Superparamagneticiron oxide
Particles .gy , PErp , & Theranostic agent [5]
tristearin nanoparticles and fluorophore
Particles Lactose Dry powder inhaler Pulmonary drug delivery [6]
Particles Alginate Silica supraparticles Long term drug delivery [7]
Fiber PCL Metronidazole/ciprofloxacin Antimicrobial [8]
Particlesin fiber [PLGA NaYF,:Eu3* Antineoplastic drugs [9]
Fiber PCNU Antimicrobial oligomer (AO) Antimicrobial [10]
Poly(methyl vinyl S _
Salicylic acid/methyl salicylate
Fiber ether-alt-maleic y' _ / Y Y Psoriatic lesions treatment [11]
capsaicin
ethyl monoester)
Particles PLGA Curcumin Antineoplastic drugs [12]




) Conclusion

In conclusion, it is clear that the
electrospinning method by the generation of
desired nanofibers and nanoparticles possesses
excellent potential in pharmaceutical
applications.

However, optimization of the different factors
is crucial to generate nanocarriers with the
desired function and morphology for drug
delivery application.

Also, the electrospinning approach is an
effective strategy for sustainable drug release,
target delivery, and encapsulation of drugs.

Moreover, there are drawbacks to this system
for the commercialization of nanocarriers for ectrosprayNanoparticiesas drug carriers
drug delivery. Therefore, further studies,
standardization, and understanding of public

health concern are required to develop

marketable products.
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Electrospun nanofibers are drug carriers

Electrosprayed Nanoparticles +
electrospun nanofibers as drug carriers
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