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ABSTRACT 

 

Nanotechnology is gaining immense popularity and it is serving the cause as well. One of the main 

advantages to the medical industry is combining tissue engineering with nanotechnology and optimizing the 

product in a useful way. The possibility of creating organs and tissues with the help of polymers can help the 

medical industry in many ways. Nanosensors can be used to make glucose monitoring processes simple yet 

effective. Other methods can be used to soothe the inflammation of the wound. More specifically, tissue 

engineering aims at promoting hemostasis that aids the process of wound healing, TNT helps in fastening 

tissue regeneration and scaffold helps in creating new areas for creation of  artificial skin, cartilage, bone and 

other organs. 
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INTRODUCTION 

 

Tissue engineering is a trending and rapidly evolving field which majorly deals with  reincorporation of 

tissues. It’s techniques are very much used in regenerative medicine as well. In simple words, replacing 

damaged tissues or organs with newly created in-vivo substitutes that carry the same functions. With the 

combination of biological components and synthetic materials, one can make various substitutes. 

Biodegradable polymer can be used to make a scaffold which then would act as a substitute. Research has 

already been made by making artificial limbs, cartilage and bones.  

 

Tissue Transfection (TNT) is a method based on the principle of electroporation. It is a technique that delivers 

genetic material directly into the skin. In this process, temporary pores are created on the surface of the skin 

with the help of electrical impulse, which facilitates the movement of substances such as nucleic acid. 

 

The extracellular matrix (ECM) that is covered by cells present in the tissue, has various functions such as 

release of biological factors and plays an important role in the activation of these factors as well as its storage. 

Skin regeneration basically means the ability of our body to derive a fresh skin after a wound. In order to 

have a successful regeneration which is a fast paced one as well, it is essential to imply biomaterials that 

possess the same properties of ECM. This can be done with the help of factors that regulate the gene 

expression by creating nano feature scaffolds and nano topographic factors. 
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Nanofeature Scaffolds 

 

Nanoscaffolding is a method used in the medical industry which helps in regrowing bones and tissues. It can 

also facilitate the re-growth of organs. The cells that are damaged are provided to grip the scaffold and the 

process of rebuilding the missing tissues or bones start through minor holes that are present in the scaffold. 

Eventually, when the tissue grows completely, the scaffold is absorbed in the body and disappears 

completely. 

 

Nanotopographic Factors 

 

The cell behavior can be affected with the presence of nanotopographic factors of the surface. They may 

affect the adhesion, migration or even spreading of the cells. Nanotopography is the future of regenerative 

medicine as it not only affects the behavior, but also provides larger surface area. Large surface area makes 

it easier for the drugs to interact and bind to the site. Advancement in this area will surely benefit the 

biomedical department. 

 

After a lesion or a cut, our skin has the ability to regenerate on its own, but it takes a long time. In order to 

minimize the time, trial and error has been done and various methods have been obtained which will be 

further discussed in this paper. 

 

METHODS  
There are not many known methods to perform this task as the field is quite novel. The kind of materials to 

be used is still unknown and how much the therapy would cost is yet to be determined. There are ethical 

issues as well regarding the allowance of foreign polymer based materials inside the body. The known 

methods are discussed below - 

 

 

 Nanoparticles 

 

Nanoparticles help in the delivery of the drug into the site of the body. Along with drug delivery, they are 

found to be useful in the treatment of diabetes. They can also be very much useful in treatment of non-healing 

wounds. The size and shape are small and thus, compatible enough for surface reactions to occur properly. 

Many of these particles help in hastening of the wound and also mitigate the infection.  

EGCG (epigallocatechin gallate) is embedded in gold nanoparticles in the presence of lipoic acid which 

generates an antioxidant effect and also facilitates the process of angiogenesis. This process helps in the 

delivery of nutrition and oxygen by forming new blood vessels. Finally, the combined effect decreases the 

macrophage activity that oozes the wound and prevents from having any sorts of infection. 

 

 

 TNT (Tissue Based Nanotransfection) 
 

Custom fabricated nanochannel arrays are used in this method in order to move the cargo into tissues. A 

reservoir is created with the help of silicon wafers. There are basically two main components: a cargo, and a 

device(chip). 

At first, the chip device is loaded with DNA and RNA (synthetic). There are small needles that contain 

channels which are implanted in the chip. An electric field is created, and due to disturbances in the charge 

produced, the cargo is delivered in the cells. With the help of nanoparticles, RNA molecules get delivered to 
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specific targeted cells and thus, the efficiency of the treatment is incremented tremendously. The efficacy is 

around 96% and is quite an effective method for wounds as well. This is the most famous and used method 

till date. 

 

 

 Nanofibres 
 

The most advantageous thing about nanofibres is it provides a scaffold as well as hemostasis. Hemostasis 

basically means to stop the bleeding and let the blood remain in the damaged vesicle. Some examples of 

nanofibers are collagen, fibrin, cellulose and many more. 

Nanofibres are produced by a process called electrospinning. It is based on the electric force principle, where 

due to induction and centrifugal force, threads are created which are then condensed to make fibers.  

They have anti-inflammatory effects and help in the ailment of a wound. 

 

CONCLUSION 

  
Nano technology is getting famous very quickly. The introduction of Nano-structure in tissue engineering is 

of great importance. The action of ECM is mimicked and it is observed that the cell response is also affected. 

Nanofibres as mentioned above, are the duplicates of naturally occurring ECM that enhances cell 

differentiation and also helps in the development of new tissues and re-generation of skin on wounds. 

Sometimes, in order to make a multi-component structure of bone, apatite crystals are added to the scaffold. 

The scaffold mimics the action of deposition of these crystals in the ECM. Thus, incorporation of these nano-

particles into the scaffolds facilitates cell growth, regulates it’s behavior and enhances the chances of tissue 

regeneration. The research in this field is a never ending topic and clinical trials are yet to be held on humans. 

The advances in technology would surely help the process and nanotechnology would take a different toll in 

near future. 

  
DISCUSSION 

  
Application of nanotechnology has maneuvered the medicine industry in a very innovative way. An 

enormous amount of effort is being put in this field for further research. The possibility of having an artificial 

organ, tissue or bone is unimaginable and success of the ease of getting these treatments done, will open a 

high number of gateways for further research. The in depth study of organs will become quite easy and will 

be ready at hand for students, doctors as well as research scientists. The ethical issues regarding human trials 

will get banished. Creating these organs or tissues with the help of bioactive polymers which are abundant 

in nature is quite useful for progressing the scope for treatment of various diseases. 

Nothing comes easy in any form of research, thus a gap which is found in these methods, is the emergence 

of tumors. The main focus of these bioactive materials is to make cells activate their functions so that the 

regeneration procedure starts. Unfortunately, scientists are unaware of the fact that whether these polymers 

are adaptive to the body structure or not. Everyone possesses a different body type and structure, thus 

indulgence of these foreign materials may produce a tumor in some people, which will be a very dangerous 

process.  

The recent advances have shown that silicon is a compatible polymer, but is yet to be tested properly. 

 

 

 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

           Volume: 06 Issue: 01 | Jan - 2022                                                                                                    ISSN: 2582-3930                                                                                                                                               

 

© 2022, IJSREM      | www.ijsrem.com                DOI: 10.55041/IJSREM11542                     |        Page 4 
 
 

ACKNOWLDGEMENT 
 

The research in this paper is done as a part of research and development ventures of Jozbiz Technologies. 

 

 

REFERENCES 

 

 

1. Azeltine, M., Clark, A., Zgheib, C., & Ghatak, S. (2020). Nanotechnology in diabetic wound healing. 

Wound Healing, Tissue Repair, and Regeneration in Diabetes, 417–437. 

https://doi.org/10.1016/b978-0-12-816413-6.00021-6 

2. Gallego-Perez, D., Pal, D., Ghatak, S., Malkoc, V., Higuita-Castro, N., Gnyawali, S., Chang, L., Liao, 

W. C., Shi, J., Sinha, M., Singh, K., Steen, E., Sunyecz, A., Stewart, R., Moore, J., Ziebro, T., 

Northcutt, R. G., Homsy, M., Bertani, P., . . . Sen, C. K. (2017). Topical tissue nano-transfection 

mediates non-viral stroma reprogramming and rescue. Nature Nanotechnology, 12(10), 974–979. 

https://doi.org/10.1038/nnano.2017.134 

3. Zhou, X., Brown, B. A., Siegel, A. P., el Masry, M. S., Zeng, X., Song, W., Das, A., Khandelwal, P., 

Clark, A., Singh, K., Guda, P. R., Gorain, M., Timsina, L., Xuan, Y., Jacobson, S. C., Novotny, M. 

V., Roy, S., Agarwal, M., Lee, R. J., . . . Ghatak, S. (2020). Exosome-Mediated Crosstalk between 

Keratinocytes and Macrophages in Cutaneous Wound Healing. ACS Nano, 14(10), 12732–12748. 

https://doi.org/10.1021/acsnano.0c03064 

4. Ward, C. L., Ji, L., & Corona, B. T. (2015). An Autologous Muscle Tissue Expansion Approach for 

the Treatment of Volumetric Muscle Loss. BioResearch Open Access, 4(1), 198–208. 

https://doi.org/10.1089/biores.2015.0009 

5. Roy, S., Sen, C. K., Ghatak, S., Higuita-Castro, N., Palakurti, R., Nalluri, N., Clark, A., Stewart, R., 

Gallego-Perez, D., Prater, D. N., & Khanna, S. (2020). Neurogenic tissue nanotransfection in the 

management of cutaneous diabetic polyneuropathy. Nanomedicine: Nanotechnology, Biology and 

Medicine, 28, 102220. https://doi.org/10.1016/j.nano.2020.102220 

http://www.ijsrem.com/
https://doi.org/10.1016/b978-0-12-816413-6.00021-6


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

           Volume: 06 Issue: 01 | Jan - 2022                                                                                                    ISSN: 2582-3930                                                                                                                                               

 

© 2022, IJSREM      | www.ijsrem.com                DOI: 10.55041/IJSREM11542                     |        Page 5 
 
 

6. Shi, J., Ma, Y., Zhu, J., Chen, Y., Sun, Y., Yao, Y., Yang, Z., & Xie, J. (2018). A Review on 

Electroporation-Based Intracellular Delivery. Molecules, 23(11), 3044. 

https://doi.org/10.3390/molecules23113044 

7. Yadid, M., Feiner, R., & Dvir, T. (2019). Gold Nanoparticle-Integrated Scaffolds for Tissue 

Engineering and Regenerative Medicine. Nano Letters, 19(4), 2198–2206. 

https://doi.org/10.1021/acs.nanolett.9b00472 

8. Salmasi, S. (2015). Role of nanotopography in the development of tissue engineered 3D organs and 

tissues using mesenchymal stem cells. World Journal of Stem Cells, 7(2), 266. 

https://doi.org/10.4252/wjsc.v7.i2.266 

9. Leo, A. J., & Grande, D. A. (2006). Mesenchymal Stem Cells in Tissue Engineering. Cells Tissues 

Organs, 183(3), 112–122. https://doi.org/10.1159/000095985 

10. Kang, N., Liu, X., Yan, L., Wang, Q., Cao, Y., & Xiao, R. (2013). Different Ratios of Bone Marrow 

Mesenchymal Stem Cells and Chondrocytes Used in Tissue-Engineered Cartilage and Its Application 

for Human Ear-Shaped Substitutes in vitro. Cells Tissues Organs, 198(5), 357–366. 

https://doi.org/10.1159/000357669 

 

 

http://www.ijsrem.com/

