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INTRODUCTION 

Nanotechnology is a rapidly developing 

field for the science and technology of 

manufacturing new materials at the 

nanometer level (Albrecht et al,. 2006). This 

is a multidisciplinary field, using methods 

from different disciplines. Nanotechnology 

has a wide range of applications, including 

electronics, biology, chemical engineering, 

and robotics electronics, (Wang et 

al.2012).the physical, chemical, optical and 

electronic properties of nanoparticles depend 

on their size, shape and surface morphology 

(Alivisatos, 1996: Anand et al., 2007). The 

synthesis of nanoparticles is mainly carried 

out by two methods: bottom-up and top-

down. In the bottom-up approach, 

nanoparticles are formed from molecular 

components that are chemically assembled 

by recognizing similar molecules, while in 

the top-down approach, nanoparticles are 

formed from larger objects (Bhawana et al., 

2011). The bottom-up approach is 

commonly used in the chemical and 

biosynthesis of nanoparticles.  
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ABSTRACT 

Background: Flavonoids' most important property is its antioxidant or radical scavenging 

ability, which protects cells from oxidative damage. Free radicals are rendered inactive 

due to the strong reactivity of the hydroxyl group of flavonoids; instead, flavonoids are 

converted by radicals to less reactive radicals. Turmeric (Curcuma longa), is a cooking 

spice used in Indian food and medicine, and encompasses cur cumin, which is a 

polyphenol and an active component. Cur cumin is a flavonoid found in the rhizome of 

the turmeric plant (Curcuma longa L.), and it has recently sparked interest of scientific 

researchers due to its wide range of biological and medicinal effects on chronic diseases 

including neurological disorders. 

Aim: The goal of this review is to present a new current Nano biotechnological approach 

to disease treatment and the use of Nano cur cumin for disease management. 

Methods: Cur cumin, a lipophilic polyphenol molecule produced from the rhizome of the 

turmeric plant, is currently widely regarded as one of the most promising anti-aging 

treatment and other diseases available such as cancer and cardiac disease. Relevant 

research on neurodegenerative disease were found by searching PubMed, Web of Science, 

Scopus, and the Cochrane Library databases.A total of 28 studies were included in the 

systematic review, which was based on a literature search.  

Results: Cur cumin has antioxidant, immunomodulatory, anti-inflammatory, anti-

microbial, cardio-protective, nephro-protective, hepato-protective, anti-neoplastic, anti-

rheumatic, and hypoglycaemic properties. Meanwhile Poor bioavailability due to 

hydrophobic characteristics, limited solubility and stability, and fast systemic clearance 

due to extensive intestine-liver metabolism are all significant challenges in its therapeutic 

utilization, however modern technologies in the field of Nano biotechnology 

investigations have been proposed in order to overcome this limitation. 

Conclusion: Innovative Nano biotechnology techniques, such as Nano delivery-based 

strategies, are now being investigated to address current cur cumin bioavailability 

limitations. 
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Nano Curcumin 
Due to their applications in medicine, 

nanoparticles have been widely studied and 

used, such as for the transportation of active 

substances, the study of DNA structure, 

protein detection, tissue engineering, 

pathogen detection, the destruction of cancer 

cells and the study of phagocytosis kinetics 

(Bisht et al,. 2010). The main application of 

nanotechnology in medicine is the 

development of nanoparticles as drug 

delivery systems. The advantages of using 

nanoparticles are large surface area, 

controllable particle size, specific 

positioning, bioavailability, stability, 

biodegradability and controlled drug release. 

Metal nanoparticles such as silver, gold, 

platinum, and copper have been synthesized 

and used in clinical applications (Carey et al. 

2010): (Chauhan et al., 2012).  However, 

these metal nanoparticles will stay and 

accumulate in the body, leading to harmful 

side effects (Cridge et al., 2013). These 

limitations can be overcome by using 

biological sources to synthesize 

nanoparticles. Nano-biomaterials do not 

accumulate in the body and have been 

proven to be safe. 

Since ancient times, humans have used 

natural botanicals for various purposes. As a 

natural defense mechanism, plants produce 

thousands of secondary metabolites. Most of 

these metabolites have pharmacological 

activities for drug design and development. 

Herbal preparations play an important role. 

Turmeric (Curcuma longa Linn) is a 

perennial herb of the ginger family and a 

traditional medicine in Asia. The typical 

yellow color of turmeric is due to the 

presence of cur cumin. Curcuminoids are 

polyphenols containing three main 

components: cur cumin (77%), 

desmethoxycurcumin (17%) and 

bisdemethoxycurcumin (3%), among them, 

the most biologically active ingredient is cur 

cumin (1, 7-bis (4-hydroxy-3-

methoxyphenyl)hepta-1, 6-diene-3, 5-

Dione). It has been widely studied as an 

antioxidant (Gandapu et al., 2011). An anti-

inflammatory agent (Ghalandarlaki et al., 

2014). And a variety of biological and 

pharmacological activities such as 

antibacterial agents, 

(Hempel1957):(Jayaprakasha et al., 2006). 

And anti-tumor. Due to its poor water 

solubility, instability and low bioavailability, 

cur cumin’s therapeutic use is limited. The 

main reasons for the low bioavailability of 

cur cumin are poor absorption, high 

metabolic rate and rapid systemic clearance 

(Kim et al., 2003).  Nanoparticle drug 

delivery system is used to improve its 

solubility, stability and bioavailability. In 

recent years, researchers have developed 

various Nano forms of cur cumin, such as 

Nano suspensions, Nano emulsions, solid 

lipid nanoparticles, hydrogel nanoparticles, 

etc. (Krausz et al., 2015). A number of 

studies have shown that cur cumin 

nanoparticles can be used as drugs for the 

treatment of various diseases (Mofazzal et 

al., 2014). 

 

Curcumin Bioavailability and Nano 

Biotechnology in Neurodegenerative 

Diseases 

Alzheimer's and Parkinson's diseases are the 

leading causes of cognitive decline in 

populations, affecting the elderly and 

causing clinical symptoms such as 

progressive loss of memory, reasoning, and 

cognitive abilities. These diseases are caused 

by oxidative stress, which is caused by the 

production of reactive oxygen species such 

as superoxide ions (O2•), hydroxyl radical 

(•OH), singlet oxygen (O2), and others. As a 

result, antioxidants can help to prevent 

oxidative stress-induced neurotoxicity. The 

ultimate particle size and stability will affect 

cur cumin bioavailability, which can be 

increased using the newest nanoparticle 

technology. As a result, nanotechnology 

applications offer a new therapy platform for 

neurodegenerative diseases, and Nano cur 

cumin may be able to break through the 

blood-brain barrier, which is crucial in 

treating neurodegenerative diseases like 

Parkinson's and Alzheimer's, (Ghalandarlaki 

et al., 2014).  Developing a successful Nano 

medicine will result in the treatment of age-

related neurodegenerative diseases like 

Alzheimer's and Parkinson's disease. 
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The Clinical Significance of Curcumin 

Nanoparticles Anticanceractivity 

Cancer is the most commonly diagnosed 

devastating disease in the world, and 

traditional therapies such as chemotherapy, 

radiation therapy and surgery can cause 

undesirable side effects. Therefore, it is 

important to develop safer and alternative 

treatments for this malignant disease (Cridge 

et al., 2013).they are used to discover new 

medicines. It is believed that plants contain 

several important non-toxic medicinal 

compounds that can be used to treat various 

types of cancer. Turmeric is herbal 

medication that is used to treat cancers of the 

mouth, breast, prostate, skin, and ovary, 

among others.  

 

Breast Cancer 
Breast cancer is a common disease that 

mainly affects women all over the world. In 

vitro studies of cur cumin micelles have 

shown that triple-negative breast cancer 

(TNBC) xenografts have increased 

bioavailability, cytotoxicity, and prolonged 

half-life (Onoue et al., 2011). They 

overexpress the receptors for estrogen, 

progesterone, or human epidermal growth 

factor 2, and are resistant to chemotherapy 

(Ruparelia et al., 2008). Magnetic 

nanoparticles containing turmeric have shown 

effective anti-cancer activity on TNBC cells 

(MDAMB231 cell line) as well as magnetic 

targeting and imaging properties. The 

decrease of mitochondrial membrane 

potential is caused by cellular reactive oxygen 

species (Salata, 2004). In human MCF7 

breast cancer cells, the combination of cur 

cumin-encapsulated nanoparticles and 

electroporation showed better anti-cancer 

activity (Shishodia et al., 2007). 

 

Ovarian Cancer 

Ovarian cancer includes different types of 

cancers, depending on the cells they are made 

of. The main obstacle to the treatment of 

advanced ovarian cancer is resistance to radio 

chemotherapy, (Yallapuet al. 2013). 

Treatment of cisplatin-resistant ovarian 

cancer cells with nanoparticle conjugates 

A2780CP inhibits cell growth while 

promoting apoptosis.  Consequently 

Adenocarcinoma cells that induce apoptosis. 

Turmeric Nano emulsion reduces the action 

of core factor B (NFB) and suppresses P-

glycoprotein expression (Topp, 1982). 

 

Pancreatic Cancer 
According Bisht et al. (2010), used N-

isopropylacrylamide, N-vinyl-2-pyrrolidone 

and poly (ethylene glycol) monoacrylate 

copolymer to synthesize cur cumin-loaded 

polymer nanoparticles. It acts as a potential 

tumor suppressor in a xenograft model of 

human pancreatic cancer. Gemcitabine also 

prevents tumor growth by inducing cell 

apoptosis, reducing NFκB activation, and the 

expression of matrix metalloproteinases 

MMP9 and cyclin D1, (Yallapu et al.2013). 

The therapeutic effect of Nano cur cumin has 

been confirmed by cell viability studies and 

clone formation methods (Wang et al., 2012).  

In a mouse xenograft model, magnetic 

nanoparticles containing turmeric 

significantly inhibited the growth of human 

pancreatic cancer cells (HPAFII and Panc1). 

Compared with traditional cur cumin, this 

drug shows higher stability, higher 

bioavailability and biodistribution (Yallapu et 

al., 2013). 

 

Prostate Cancer 

Prostate cancer is a disease that occurs in the 

prostate of the male reproductive system. It 

can gradually spread to other parts of the 

body, such as bones and lymph nodes, 

(Yallapuet al. 2014). Turmeric-rich poly 

(lactic-glycolic acid) (PLGA) nanoparticles 

made by Yallapu et al., Prove the anti-cancer 

activity of cur cumin nanoparticles on 

prostate cancer. Cur cuminNanoparticles 

PLGA release the biologically active cur 

cumin into the cytoplasm and then 

incorporate them into cancer cells. Anti-

apoptotic protein that causes apoptosis, 

(Yallapu et al., 2014).  In vitro studies on 

PLGA Nano spheres loaded with cur cumin 

in prostate cancer cell lines have shown that 

cur cumin can be released continuously for a 

long time, and the absorption of Nano spheres 

in cells is higher, (Yamada et al., 2014). 
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Antimicrobial Activity 

Microorganisms play an important role in 

many human infections. Many natural and 

chemical compounds have been used as 

antibacterial agents to kill bacteria, fungi, 

protozoa and viruses. The turmeric 

nanoparticles are used in their natural state. 

Its antimicrobial activity is superior to regular 

cur cumin, (Ruparelia et al., 2008).  The 

antibacterial and antifungal activities of wet-

milled Nano cur cumin are reported.  

Nanoparticles enter the infected cell, destroy 

the cell wall, and eventually cause cell death. 

The composition of Nano cur cumin is more 

reactive to gram-positive bacteria than to 

gram-negative bacteria (Silva et al., 2016).  In 

another study, cur cumin-coated nanoparticles 

inhibited the growth of methicillin-resistant 

Staphylococcus aureus and Pseudomonas 

aeruginosa, and increased the wound healing 

activity in mice in vivo wound models, 

(Krausz et al., 2015). Similarly, in vitro 

studies of cur cumin-loaded chitosan 

tripolyphosphate nanoparticles inhibited the 

growth of Staphylococcus aureus and 

Pseudomonas aeruginosa in mouse skin, 

(Mirnejad et al., 2014). 

 

Anti-HIV Activity 
Human immunodeficiency virus (HIV) 

attacks the immune system by destroying 

CD4 + T cells. The gradual failure of 

immunity eventually leads to Acquired 

Immune Deficiency Syndrome (AIDS). CD4 

+ T cells are white blood cells that protect the 

body from infection. Antiretroviral drugs can 

suppress the virus, but the virus has not been 

completely eradicated, so alternatie therapies 

must be found to treat this deadly disease. 

(Gandapu et al., 2011), reported that cur 

cumin-loaded apotransferrin nanoparticles 

prepared by the Soloil method are very 

effective in treating this deadly disease. They 

prevent HIV1 replication through transferrin-

mediated endocytosis. Generally, HIV-

infected cells express transferrin receptors. 

Apotransferrin nanoparticles loaded with 

turmeric specifically bind to receptors and 

transport the drug to infected cells. The drug 

is gradually released and the synthesis of viral 

cDNA is blocked, leading to the termination 

of HIV1 replication (Yallapu et al., 2010). 

 

Antimalarial Activity 
Malaria is caused by parasites and is 

transmitted by female Anopheles mosquitoes. 

In vivo study of cur cumin-loaded hydrogel 

nanoparticles by Dandekar et al. Toxicity 

studies have shown the oral safety and 

cytotoxicity of the Nano form (Gantaand 

Pharm, 2009). Chitosan nanoparticles 

containing turmeric cured mice infected with 

Plasmodium yoelii by preventing heme 

synthesis (Akhtar et al., 2012). 

 

Anti-Inflammatory Activity 
In ancient Indian medicine, turmeric was used 

as an anti-inflammatory agent. Rocha et al. 

compared the anti-inflammatory activity of 

normal cur cumin and Nanocur cumin in rats. 

The inhibitory effect of Nanocur cumin at a 

dose of 50 mg/kg is similar to that of normal 

cur cumin. A dose of 400 mg/kg showed an 

increased anti-inflammatory effect of Nano 

cur cumin, (Rocha et al., 2014). In a 

lipopolysaccharide-induced septic shock 

mouse model, the effectiveness of exosomes 

encapsulated in cur cumin was studied. The 

concentration in the blood is very high 

(Ruddon, 2007), 

 

Alzheimer’s Disease 

Alzheimer's disease (AD) is a progressive 

neurodegenerative disease that occurs 

globally; it is a common dementia that is 

related to memory loss and the gradual 

death of brain cells. Due to the 

accumulation of β-amyloid plaques and the 

activation of caspase, neurons undergo 

apoptosis,(Cheng et al., 2012). Studied the 

activity of Nano cur cumin on AD. In their 

study, the formulated Nano cur cumin was 

orally administered to Tg2576 mice for 

three months, and the mice's memory was 

measured. Mice treated with Nano cur 

cumin showed better signal memory related 

to fear-related conditioning. 
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Cur cumin nanoparticles coated with PLGA 

are combined with Tet1 peptide, which has 

anti-amyloid and antioxidant properties and 

can be used as a potential drug for the 

treatment of AD, (Mukerjeeand 

Vishwanatha, 2009). Proliferation and 

neurogenesis of stem cells in the 

hippocampus and subventricular zone of 

adult rats by activating the Wnt / β-catenin 

pathway. Therefore, the use of Nano cur 

cumin proved to be the best treatment for 

AD, (Bhawana et al., 2011). 

 

CONCLUSION 
Nanotechnology-based drug delivery systems 

overcome the limitations of traditional 

therapies. In this review, the medical 

applications of cur cumin nanoparticles are 

discussed. Cur cumin nanoparticles show 

higher stability, bioavailability, targeting 

specificity, controllable particle size and 

sustained drug release. Nano-emulsion, 

polymer nanoparticles, polymer micelles  

and other nanometer forms. As potential 

active ingredients, these nanoparticles can 

fight various diseases, such as cancer, 

microbial infections, AIDS, malaria, AD and 

inflammatory diseases, the treatment of age-

related neurodegenerative diseases will be 

possible if a successful Nano medication 

based on cur cumin is developed. 

 

RECOMMENDATION 

Future medication delivery systems will rely 

heavily on Nano biotechnology-based drug 

carrier, and therefore nanoparticles will be a 

way of fighting various diseases, such as 

cancer, microbial infections, AIDS, malaria, 

AD and inflammatory diseases. In order to 

improve the safety and effectiveness of the 

drug, the focus of research should be on 

fighting the infected cells and releasing the 

drug in a non-toxic and controlled manner. 

 

REFERENCES  
Albrecht, M., Evans, C., and Raston, C. 

(2006). Green chemistry and the 

health implications of 

nanoparticles. Green Chemistry, 8(5), 

417. doi: 10.1039/b517131h 

Alivisatos, A. (1996). Perspectives on the 

Physical Chemistry of Semiconductor 

Nanocrystals. The Journal of Physical 

Chemistry, 100(31), 13226-13239. 

doi: 10.1021/jp9535506 

Pendleton, R., and Rodgers, G. (2006). A 

Necessary Detour. The American 

Journal of Medicine, 119(8), 651-653. 

doi: 10.1016/j.amjmed.2006.06.002 

Salata, O. (2004). Journal search results - Cite 

This for Me. Journal of Nano 

biotechnology, 2(1), 3. doi: 

10.1186/1477-3155-2-3 

Yamada, M., Foote, M., and Prow, T. (2014). 

Therapeutic gold, silver, and platinum 

nanoparticles. Wires Nano medicine 

and Nano biotechnology, 7(3), 428-

445. doi: 10.1002/wnan.1322 

Yamada, M., Foote, M., and Prow, T. (2014). 

Therapeutic gold, silver, and platinum 

nanoparticles. Wires Nano medicine 

and Nano biotechnology, 7(3), 428-

445. doi: 10.1002/wnan.1322 

Wang, A., Langer, R., and Farokhzad, O. 

(2012). Nanoparticle Delivery of 

Cancer Drugs. Annual Review of 

Medicine, 63(1), 185-198. doi: 

10.1146/annurev-med-040210-162544 

Jayaprakasha, G., Jaganmohan Rao, L., and 

Sakariah, K. (2006). Antioxidant 

activities of cur cumin, 

demethoxycurcumin and 

bisdemethoxycurcumin. Food 

Chemistry, 98(4), 720-724. doi: 

10.1016/j.foodchem.2005.06.037 

Srimal, R., and Dhawan, B. (1973). 

Pharmacology of diferuloyl methane 

(curcumin), a non-steroidal anti-

inflammatory agent. Journal of 

Pharmacy and Pharmacology, 25(6), 

447-452. doi: 10.1111/j.2042-

7158.1973.tb09131.x 

Tajbakhsh, S., Zandi, K., Bahramian, P., 

Pooyan, M., Sartavi, K., and Asayesh, 

G. (2008). Study of Antibacterial 

Activity of a Green Alga, 

CaulerpaSertularioides from the 

Persian Gulf. International Journal of 

Infectious Diseases, 12, e403-e404. 

doi: 10.1016/j.ijid.2008.05.1063 
 
119 



 

Bayero Journal of Medical Laboratory Science, BJMLS    

Nano Curcumin 

Kim, M., Choi, G., and Lee, H. (2003). 

Fungicidal Property of CurcumalongaL. 

Rhizome-Derived Cur cumin against 

Phytopathogenic Fungi in a 

Greenhouse. Journal of Agricultural and 

Food Chemistry, 51(6), 1578-1581. doi: 

10.1021/jf0210369 

Shishodia, S., Chaturvedi, M., and Aggarwal, 

B. (2007). Role of Cur cumin in Cancer 

Therapy. Current Problems in 

Cancer, 31(4), 243-305. doi: 

10.1016/j.currproblcancer.2007.04.001 

Anand, P., Kunnumakkara, A., Newman, R., 

and Aggarwal, B. (2007). 

Bioavailability of Cur cumin: Problems 

and Promises. Molecular 

Pharmaceutics, 4(6), 807-818. doi: 

10.1021/mp700113r 

Enhancing API bioavailability via 

nanotechnology for drug delivery. 

(2013). Journal of Bioequivalence & 

Bioavailability, s4(01). doi: 

10.4172/0975-0851.s1.009 

Ghalandarlaki, N., Alizadeh, A., &Ashkani-

Esfahani, S. (2014). Nanotechnology-

Applied Cur cumin for Different 

Diseases Therapy. Biomed Research 

International, 2014, 1-23. doi: 

10.1155/2014/394264 

Cridge, B., Larsen, L., and Rosengren, R. 

(2013). Cur cumin and its derivatives in 

breast cancer: Current developments 

and potential for the treatment of drug-

resistant cancers. Oncology 

Discovery, 1(1), 6. doi: 10.7243/2052-

6199-1-6 

Carey, L., Winer, E., Viale, G., Cameron, D., 

and Gianni, L. (2010). Triple-negative 

breast cancer: disease entity or title of 

convenience? Nature Reviews Clinical 

Oncology, 7(12), 683-692. doi: 

10.1038/nrclinonc.2010.154 

Chauhan, S., Yallapu, M., Othman, S., Curtis, 

E., Bauer, N., Chauhan, Jaggi, and 

Kumar. (2012). Cur cumin-loaded 

magnetic nanoparticles for breast cancer 

therapeutics and imaging applications. 

International Journal of Nano medicine, 

1761. https://doi.org/10.2147/ijn.s29290 

Chauhan, S., Yallapu, M., Othman, S., Curtis, 

E., Bauer, N., Chauhan, Jaggi, and 

Kumar. (2012). Cur cumin-loaded 

magnetic nanoparticles for breast cancer 

therapeutics and imaging applications. 

International Journal of Nano medicine, 

1761.https://doi.org/10.2147/ijn.s29290 

Yallapu, M. M., Maher, D. M., Sundram, V., 

Bell, M. C., Jaggi, M., and Chauhan, S. 

C. (2010). Cur cumin induces 

chemo/radio-sensitization in ovarian 

cancer cells and cur cumin 

nanoparticles inhibit ovarian cancer cell 

growth. Journal of Ovarian Research, 

3(1), 11. https://doi.org/10.1186/1757-

2215-3-11 

Ganta, S., and Amiji, M. (2009). 

Coadministration of Paclitaxel and Cur 

cumin in Nanoemulsion Formulations 

to Overcome Multidrug Resistance in 

Tumor Cells. Molecular Pharmaceutics, 

6(3), 928–939. 

https://doi.org/10.1021/mp800240j 

Bisht, S., Mizuma, M., Feldmann, G., 

Ottenhof, N. A., Hong, S. M., 

Pramanik, D., Chenna, V., Karikari, C., 

Sharma, R., Goggins, M. G., Rudek, M. 

A., Ravi, R., Maitra, A., and Maitra, A. 

(2010). Systemic Administration of 

Polymeric Nanoparticle-Encapsulated 

Curcumin (NanoCurc) Blocks Tumor 

Growth and Metastases in Preclinical 

Models of Pancreatic Cancer. Molecular 

Cancer Therapeutics, 9(8), 2255–2264. 

https://doi.org/10.1158/1535-7163.mct-

10-0172 

Yallapu, M. M., Ebeling, M. C., Khan, S., 

Sundram, V., Chauhan, N., Gupta, B. 

K., Puumala, S. E., Jaggi, M., and 

Chauhan, S. C. (2013). Novel Cur 

cumin-Loaded Magnetic Nanoparticles 

for Pancreatic Cancer Treatment. 

Molecular Cancer Therapeutics, 12(8), 

1471–1480. 

https://doi.org/10.1158/1535-7163.mct-

12-1227 

Yallapu, M. M., Khan, S., Maher, D. M., Ebeling, 

M. C., Sundram, V., Chauhan, N., Ganju, 

A., Balakrishna, S., Gupta, B. K., Zafar, 

N., Jaggi, M., and Chauhan, S. C. (2014). 

Anti-cancer activity of cur cumin loaded 

nanoparticles in prostate cancer. 

Biomaterials, 35(30), 8635–8648. 

https://doi.org/10.1016/j.biomaterials.201

4.06.040 

  
120 



 

Bayero Journal of Medical Laboratory Science, BJMLS    

Karnawat and Tukur (2021) BJMLS, 6(1): 115 - 121 

 
Chen, Y., and Hu, L. (2009). Design of anticancer 

prodrugs for reductive activation. 

Medicinal Research Reviews, 29(1), 

29–64. 

https://doi.org/10.1002/med.20137 

Bhawana, Basniwal, R. K., Buttar, H. S., Jain, V. 

K., &andJain, N. (2011). Cur cumin 

Nanoparticles: Preparation, 

Characterization, and Antimicrobial 

Study. Journal of Agricultural and Food 

Chemistry, 59(5), 2056–2061. 

https://doi.org/10.1021/jf104402t 

Krausz, A. E., Adler, B. L., Cabral, V., Navati, 

M., Doerner, J., Charafeddine, R. A., 

Chandra, D., Liang, H., Gunther, L., 

Clendaniel, A., Harper, S., Friedman, J. 

M., Nosanchuk, J. D., &andFriedman, 

A. J. (2015). Cur cumin-encapsulated 

nanoparticles as innovative 

antimicrobial and wound healing agent. 

Nano medicine: Nanotechnology, 

Biology and Medicine, 11(1), 195–206. 

https://doi.org/10.1016/j.nano.2014.09.0

04 

MofazzalJahromi, M. A., Al-Musawi, S., 

Pirestani, M., FasihiRamandi, M., 

Ahmadi, K., Rajayi, H., Mohammad 

Hassan, Z., Kamali, M., and Mirnejad, 

R. (2014). Curcumin-loaded Chitosan 

Tripolyphosphate Nanoparticles as a 

safe,natural and effective antibiotic 

inhibits the infection of 

Staphylococcusaureus and 

Pseudomonas aeruginosa in vivo. 

Iranian Journal of Biotechnology, 12(3), 

1–8. https://doi.org/10.15171/ijb.1012 

Gandapu, U., Chaitanya, R. K., Kishore, G., 

Reddy, R. C., and Kondapi, A. K. 

(2011). Cur cumin-Loaded 

Apotransferrin Nanoparticles Provide 

Efficient Cellular Uptake and 

Effectively Inhibit HIV-1 Replication In 

Vitro. PLoS ONE, 6(8), e23388. 

https://doi.org/10.1371/journal.pone.00

23388 

Dandekar, P. P., Jain, R., Patil, S., Dhumal, R., 

Tiwari, D., Sharma, S., Vanage, G., and 

Patravale, V. (2010). Cur cumin-Loaded 

Hydrogel Nanoparticles: Application in 

Anti-Malarial Therapy and 

Toxicological Evaluation. Journal of 

Pharmaceutical Sciences, 99(12), 4992–

5010. https://doi.org/10.1002/jps.22191 

Akhtar, F., Rizvi, M. M. A., and Kar, S. K. 

(2012). Oral delivery of cur cumin 

bound to chitosan nanoparticles cured 

Plasmodium yoelii infected mice. 

Biotechnology Advances, 30(1), 310–

320. 

https://doi.org/10.1016/j.biotechadv.201

1.05.009 

da Rocha, B. A., Ritter, A. M. V., Ames, F. Q., 

Gonçalves, O. H., Leimann, F. V., 

Bracht, L., Natali, M. R. M., Cuman, R. 

K. N., and Bersani-Amado, C. A. 

(2017). Acetaminophen-induced 

hepatotoxicity: Preventive effect of 

Tran’s anethole. Biomedicine & 

Pharmacotherapy, 86, 213–220. 

https://doi.org/10.1016/j.biopha.2016.12

.014 

Sun, D., Zhuang, X., Xiang, X., Liu, Y., Zhang, 

S., Liu, C., Barnes, S., Grizzle, W., 

Miller, D., and Zhang, H. G. (2010). A 

Novel Nanoparticle Drug Delivery 

System: The Anti-inflammatory 

Activity of Cur cuminIs Enhanced 

When Encapsulated in Exosomes. 

Molecular Therapy, 18(9), 1606–1614. 

https://doi.org/10.1038/mt.2010.105 

Cheng, K. K., Yeung, C. F., Ho, S. W., Chow, S. 

F., Chow, A. H. L., and Baum, L. 

(2012). Highly Stabilized Cur cumin 

Nanoparticles Tested in an In Vitro 

Blood–Brain Barrier Model and in 

Alzheimer’s disease Tg2576 Mice. The 

AAPS Journal, 15(2), 324–336. 

https://doi.org/10.1208/s12248-012-

9444-4 

Mathew, A., Fukuda, T., Nagaoka, Y., Hasumura, 

T., Morimoto, H., Yoshida, Y., 

Maekawa, T., Venugopal, K., and 

Kumar, D. S. (2012). Cur cumin 

Loaded-PLGA Nanoparticles 

Conjugated with Tet-1 Peptide for 

Potential Use in Alzheimer’s disease. 

PLoS ONE, 7(3), 

e32616.https://doi.org/10.1371/journal.

pone.0032616 

121 


