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Abstract— Liver cancer remains a serious threat to 

global health, and its prevalence is increasing worldwide. 

Its causes include, among other factors, exposure to the 

C or B hepatitis viruses, alcohol use, smoking, obesity, 

nonalcoholic fatty liver disease, diabetes, and oxidative 

stress. There are other primary liver cancer types, but 

hepatocellular carcinoma will be our main focus (HCC). 

Naturally occurring bioactive food components such as 

polyphenolic compounds, for example, have 

demonstrated good antioxidant activity and show 

promise for use in the prevention of cancer. Since it has 

a broad spectrum of medicinal activities, including its 

anticancer, anti-inflammatory, and antioxidant 

properties, resveratrol, a natural polyphenol and 

phytoalexin, has received a lot of interest in the last 10 

years. It has been shown that resveratrol suppressed 

HCC cell growth in a dose-dependent manner in both 

anchorage-dependent and independent conditions. 

However, its limited therapeutic value is due to its weak 

water solubility, poor chemical stability, and short 

biological half-life. Poor pharmacokinetics and low 

potency appear to be the two main bottlenecks of 

resveratrol among the many restrictions. To accelerate 

the transition of resveratrol from the laboratory to the 

bedside, new perspectives and tactics have been put 

forth. The most promising strategy in the meantime is to 

improve resveratrol bioavailability through novel 

formulations. As an alternative, stronger resveratrol 

analogues could be created to increase the substance’s 

anticancer effectiveness. The physicochemical features of 

resveratrol, the therapeutic potential of resveratrol 

nano-formulations, and the anticancer efficacy of 

resveratrol encapsulated n nanoparticles on 

hepatocarcinoma and various malignancies are the key 

topics of this paper. 
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I. INTRODUCTION 

In terms of cancer-related mortality globally, liver 

cancer ranks fifth.  The most prevalent and deadly kind 

of cancer is hepatocellular carcinoma (HCC). The 

prevalence of liver cancer has increased significantly 

in Japan, Western Europe, and the United States, even 

though the bulk of HCC occurrences still occurs in 

specific death and morbidity rate. (1) The substantial 

systemic toxicity of chemotherapeutic medicines 

makes treatment difficult and frequently results in 

treatment cessation (2). 

Antioxidant resveratrol, which has a wide range of 

beneficial therapeutic effects, is one of the 

polyphenols that has received the most attention in the 

last 20 years. The Japanese scientist Takaoka 

discovered and extracted resveratrol from white 

hellebore in 1939. Resveratrol is found in both cis and 

trans isomeric forms and has two phenol rings 

(monophenol and diphenol) connected by a double 

styrene link. Compared to the cis form, the transform 

appears to be more stable. Lipid peroxidation and 

COX-2 are outmatched by it. Oxidative stress is 

caused by reactive oxygen species, which are 

continuously generated inside the body as a result of 

many biological activities.  

These include anticancer, antiangiogenic, antioxidant, 

and cardioprotective actions. It also exhibits a variety 

of pharmacological properties. Due to its short 

biological half-life caused by hepatic metabolism and 

the existence of enterohepatic recirculation, 

resveratrol's therapeutic use is insufficient. 

Resveratrol concentrations in the blood and tissues are 

confirmed to be extremely low following oral 

ingestion due to metabolic pathways. 

 oral delivery, Nasal administration, and Intravenous 

injection are used for the delivery of resveratrol. 



© April 2023| IJIRT | Volume 9 Issue 11 | ISSN: 2349-6002 
 

IJIRT 159131 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 587 

Increased plasma half-life, decreased 

immunogenicity, increased biopharmaceutical 

stability, improved low-molecular-weight drug 

solubility and bioavailability, and the potential for 

tailored drug delivery are all benefits of NDDS. They 

do, however, come with advantages and restrictions of 

their own(3). 

 

II. PHARMACOKINETIC AND 

PHYSICOCHEMICAL PROPERTIES OF 

RESVERATROL 

 

The melting point of resveratrol is 254°C, which has a 

molecular weight of 228.25 g/mol. It is a hydrophobic 

chemical with a log P O/W = 3.1,(4) and a poor 

aqueous solubility of 30 g/Ml (5). It is a creamy white 

powder.  According to the Biopharmaceutical 

Classification System, resveratrol is classified as a 

"Class II" chemical since it exhibits a solubility-

limited absorption across biological membranes. The 

resveratrol structure allows for the creation of both 

trans- and cis-isomers, with the trans-isomer being the 

most stable (6).  This is made possible by a double 

bond connecting two phenolic rings. The trans and cis 

isomers may be identified clearly in nuclear magnetic 

resonance spectroscopy due to their chemical shifts, 

which are changes in the spectrophotometric UV 

absorption levels that allow for their identification. 

When exposed to UV radiation, trans-resveratrol, 

which is more physiologically active, transforms into 

the cis-isomeric form. (7).  When shielded from light 

and maintained in a wide pH range, trans-resveratrol 

is stable for months. (8) Trans-resveratrol has pKa 

values of 8.99, 9.63, and 10.64 for the 1, 2, and 3 

phenolic groups, respectively. (9) When the structure 

of resveratrol is not known, the substance is typically 

referred to as trans-resveratrol due to its stable nature 

and biological activity. 

Despite having chemopreventive effects, the poor 

bioavailability and chemical instability of resveratrol 

provides several pharmacokinetic difficulties. 

Resveratrol is extensively absorbed (75%) by the 

intestinal epithelium after oral treatment thanks to 

passive diffusion. However, it undergoes substantial 

glucuronidation and sulfate conjugation in the liver 

and intestines, resulting in the metabolites trans-

resveratrol-3-O-glucuronide and trans-resveratrol-3-

sulfate, respectively(10).  Only trace levels of free 

resveratrol remain in the systemic circulation since it 

can also be found as free resveratrol, which forms 

complexes with low-density lipoproteins and plasma 

proteins like albumin.  t was discovered that 

glucuronides, sulfates, and free resveratrol are the 

three metabolites of resveratrol that are present in the 

systemic circulation in the order of abundance. (11) As 

a result, resveratrol has a relatively short plasma half-

life of just 8 to 14 minutes and reaches its maximal 

plasma concentrations an hour (after intake) and six 

hours later (following enteric recirculation of 

resveratrol metabolites).  The most important means of 

excretion are through urine or faeces. Sulfates are 

excreted in the urine at a faster rate (84%) than 

glucuronides and free resveratrol, which are only 

excreted in trace levels (17%). (12) Additionally, 

resveratrol and its metabolites are also discovered in 

faeces, although only a very small percentage of 

sulfates (1%) are passed through the faeces. The 

terminal elimination half-life of resveratrol after 

intravenous injection ranges between 7.8 and 35 

minutes. (13) 

III. MECHANISM OF ACTION 

Resveratrol's modes of action can exhibit either cell 

death or cell protection; however, these actions are 

dependent on the state of the cells, the amount 

employed, and the length of the contract. (14) 

Resveratrol's chemical structure allows it to interact 

with many kinases and enzymes, which prevents cell 

damage or death brought on by oxidative stress, which 

can lead to a variety of disorders. (15)Additionally, 

resveratrol can block the phosphatidylinositol 3-kinase 

pathway, which normalizes cell variation, 

development, and a variety of other processes(16,17). 

Numerous resveratrol effects on the 

phosphatidylinositol 3-kinase pathway have been 

linked to numerous mechanisms, according to certain 

studies is transformed into prostaglandins by 

cyclooxygenases (COX), which are restrained by 

resveratrol(18).  

 
  Fig 1. Mechanism of action of Resveratrol to 

inhibition of cancer cells [19] 
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IV. RESVRATROL NANOFORMULATION 

 

Resveratrol is currently sold as a nutritional 

supplement that comes in the typical dose forms of 

pills, capsules, and powders. (20) The ability to 

increase the aqueous solubility and bioavailability of 

resveratrol, improve physicochemical stability, and 

enable targeted and controlled drug release are just a 

few advantages that novel drug delivery systems, such 

as polymeric nanoparticles, cyclodextrins, micelles, 

and liposomes, offer over traditional forms. Due to the 

enhanced penetration and retention (EPR) effect, in 

which these molecules aggregate preferentially in 

cancer tissues, nano-sized formulations are 

particularly favourable in cancer therapies. (21)  were 

among the pioneers who postulated the EPR effect to 

explain the selective aggregation of nanocarriers 

around solids. Researchers have since then created a 

variety of medication delivery techniques to take 

advantage of this phenomenon. (22)  Since the 

lymphatic system of the malignant tissues is also 

compromised, nanoparticles can easily diffuse out of 

the vasculature and concentrate in the interstitial fluid 

because the blood arteries surrounding the tumour 

cells are heavily fenestrated with pore widths ranging 

from 3380 nm to 780 nm. (23) 

 
Fig 2. Types of various nanoformulation of 

Resveratrol for HCC treatment [24] 

A. Liposome 

Liposome-based nanoformulations were the first to 

enter clinical trials, and numerous studies in recent 

years have concentrated on the viability and 

effectiveness of resveratrol-loaded liposomes in 

pursuing cancer cells. investigated the efficiency of a 

dequalinium PEG distearoylphosphatidyl 

ethanolamine conjugate-modified mitochondrial 

targeting resveratrol in overcoming multidrug 

resistance. By reducing mitochondrial depolarization, 

releasing cytochrome c, and increasing the caspase-9 

and -3 activities, the resveratrol-loaded liposomes 

were effective at inducing apoptosis in cancer cells 

that were both non-resistant and resistant to 

chemotherapy. Additionally, resveratrol-loaded 

liposomes had a remarkable anticancer effect by 

penetrating deeply into the coretumourumor spheroids 

and xenografted resistant A549/tumoursumors in nude 

mice. (25) Later, to reverse drug resistance in breast 

cancer cells, the produced liposomes were coloaded 

with paclitaxel and resveratrol. The liposome's 

average size was 50 nm, and its encapsulation 

efficiency was higher than 50%. The authors' key 

findings were that liposomes significantly 

improvetumouror retention and bioavailability in mice 

with drug-resistant tumours, as well as their 

pronounced cytotoxicity against drug-resistant MCF-

7/ADR tumour cells. (26)  Resveratrol and 5-FU were 

co-loaded in a single PEGylated liposome in a separate 

investigation to examine their synergistic effects on an 

NT8e head and neck squamous cancer cell line. Co-

encapsulation with 5-FU significantly decreased the 

quantity of resveratrol needed to achieve 50% cell 

death (5.2 vs. 31 mM), (27)  it was found. Similar to 

this, other researchers have investigated the defences 

against inflammatory/oxidative reactions linked to 

skin cancer of quercetin and resveratrol co-

encapsulated in liposomes. In a mouse model of skin 

lesions, liposomes significantly reduced oedema and 

leukocyte infiltration while enhancing the anti-ROS 

activity in fibroblasts and improving tissue damage. 

(28) Using a Tf receptor, the serum glycoprotein 

transferrin (Tf) participates in the transfer of iron into 

developing cells (TfR). To address this increased need 

for iron, cancer cells express TfRs more than normal 

cells do. Because TfR is highly expressed in cancer 

cells and can internalize via clathrinid-mediated 

endocytosis, it is the perfect drug delivery target for 

malignant cells. (29)  When compared to free 

resveratrol or resveratrol-PEGylated liposomes, Tf-

targeted resveratrol-loaded liposomes (Tf-resveratrol-

L) boosted cytotoxicity and generated higher levels of 

apoptosis with a corresponding rise in caspases 3/7 

activation in glioblastoma (GBM) cells. Additionally, 

a xenograft mouse model of GBM showed Tf-

resveratrol-L to be more efficient in reducing tumour 

growth and enhancing survival. (30)   
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B. Cationic solid lipid nanoparticle 

In the current study, the creation and assessment of 

resveratrol (RV)-loaded cationic solid lipid 

nanoparticles (RV-c-SLNs) for the treatment of 

hepatocellular carcinoma are the main objectives 

(HCC). (31)  Utilizing a factorial design, the 

formulation was optimized, and subsequent tests on 

drug release, cytotoxicity, biodistribution, in vivo 

preclinical use, and biochemical evaluation were 

conducted in vitro. (32) The ideal formulation had 

stable 12-week storage at 25°C/60% RH, 

homogeneous disparity, positive zeta potential, and 

uniform size. (33)  The in vitro drug release and 

cytotoxicity investigation revealed that resveratrol-

solid lipid nanoparticle (RV-SLN) had significantly 

higher cytotoxicity on the HepG2 cell line than RV 

solution, with 60% of the drug being released within 

the first six hours. (34) Additionally, a rat model of 

HCC used in the anticancer activity and 

biodistribution studies revealed increased 

accumulation of RV-c-SLN in the tumour tissue 

compared to RV solution and RV-SLN (P0.01). 

Additionally, the levels of pro-inflammatory cytokines 

were significantly reduced and antioxidant enzymes 

were balanced in the RV-c-SLN. (35) Hepatic nodules 

were less frequent, necrosis formed, inflammatory 

cells were infiltrated, blood vessels became inflamed, 

and cells swelled, according to histopathological 

analysis. Overall, the findings suggested that increased 

anticancer activity in RV-c-SLN was demonstrated by 

in vitro, in vivo, and biochemical tests. (36)   Colloidal 

medication and/or gene carriers known as solid lipid 

nanoparticles (SLN) were created from solid lipids and 

surfactants and are thought to be safe. As positively 

charged particles may adhere to cellular surfaces and 

be ingested more easily than negatively charged SLN, 

cationic SLN, which is typically employed for 

manufacturing poorly water-soluble medicines and for 

gene delivery reasons, can also harm cells. (37)   This 

work's major goal was to test a variety of cationic SLN 

and look into how they affected the activity of 

antioxidant enzymes, the number of reactive oxygen 

species (ROS), and potential oxidative damage to 

membrane lipids in HepG2 cells. After cells were 

exposed to SLN, a significant rise in ROS was detected 

by the Dichlorofluorescein assay. Superoxide 

dismutase and glutathione peroxidase activity were 

both boosted by exposure to SLN, however, 

glutathione reductase activity was lowered. Sulfhydryl 

groups decreased, but there was no discernible rise in 

thiobarbituric reactive species. These findings show 

that cationic SLN induced oxidative stress in HepG2 

cells, but that the cells were able to reduce the stress 

under the exposure circumstances described, resulting 

in minimal damage to cellular components (38). 

 

C.Nanomedicine 

Nanoparticles eliminate the drawbacks of 

conventional chemotherapeutic medicines, such as 

their low tissue penetration, high systemic exposures, 

and concomitant damage to normal tissues. This 

review focuses on resveratrol's physicochemical 

properties, the therapeutic potential of resveratrol 

nanoformulations, and the anticancer activity of 

resveratrol-encapsulated nanoparticles on a variety of 

malignancies, including skin, breast, prostate, colon, 

liver, ovarian, and lung cancers (focusing on both in 

vitro and in vivo studies). 

The solubility, oral bioavailability, stability, and 

controlled release of resveratrol have all been 

improved through the use of nanotechnology methods. 

Considered a possible technique to treat various 

tumours, the resveratrol nanoparticles have 

significantly improved their anticancer efficacy both 

in vitro and in vivo. (39)    

 

D. Gold Nanoparticle:- 

Gold nanoparticles (AuNPs) with antitumorigenic 

actions prevent the onset, growth, and spread of 

tumours by controlling some processes, including 

proliferation and apoptosis. The impact of AuNPs on 

the metastasis of breast cancer hasn't been thoroughly 

investigated, and it's unclear how they react when 

stimulated with 12-O-tetradecanoylphorbol-13-

acetate (TPA). Therefore, utilizing green 

nanotechnology, we created resveratrol-capped gold 

nanoparticles (Rev-AuNPs) and looked into their 

potential anti-invasive capabilities in human breast 

cancer cells in response to TPA stimulation. The Rev-

AuNPs generated spherical, 22.28±2.98 nm diameter 

nanoparticles. Next, we discovered that Rev-AuNPs 

dramatically reduced the ability of breast cancer cells 

to migrate and invade as a result of TPA at non-

cytotoxic concentrations. Matrix metalloproteinase 

(MMP)-9 and cyclooxygenase-2 expression that was 

stimulated by TPA were inhibited by Rev-AuNPs 

(COX-2). Additionally, TPA-induced nuclear 

translocation and activator protein-1 (AP-1) and 
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nuclear transcription factor-B (NF-B) transcriptional 

activation were markedly reduced by Rev-AuNP 

administration (AP-1). In the TPA-stimulated breast 

cancer cells, Rev-AuNPs decreased the 

phosphorylation of phosphoinositide 3-kinase/Akt 

(PI3K/Akt) and extracellular signal-regulated kinase 

(ERK)1/2 signalling but did not affect the 

phosphorylation of Jun N-terminal kinase (JNK) or 

p38 MAPK. In particular, Rev-AuNPs demonstrated 

more effective anti-invasive efficacy than resveratrol 

without cytotoxicity. For the same doses, Rev-AuNPs 

had a larger inhibitory effect than resveratrol on the 

activation of MMP-9, COX-2, NF-B, AP-1, PI3K/Akt, 

and ERK. Additionally, we showed that the 

suppression of MMP-9 and COX-2 expression and 

MMP-9 enzymatic activity caused by Rev-AuNPs was 

reversed by siRNA knockdown of HO-1 expression. 

Our results demonstrated that the anti-invasive actions 

of Rev-AuNPs in response to TPA stimulation were 

mediated through the inhibition of MMP-9, COX-2, 

NF-B, AP-1, PI3K/Akt, and ERK and/or the activation 

of HO-1 signalling cascades. The pharmacological 

potential of Rev-AuNPs to treat breast cancer tumours 

is highlighted by this new result. (40) 

 

E.Cyclodextrins 

Cyclodextrins the impact of cyclodextrins that have 

been enhanced with resveratrol has also been studied 

by certain scientists. .(41) Using the 7,12-

dimethylbenz[a]anthracene-induced hamster oral 

squamous cell carcinoma (OSCC) cell line (HCPC I) 

and an animal model, examined the effects of 

resveratrol complexed with two 2-hydroxypropyl—

cyclodextrin formulations (cream and mouthwash). 

(42) In a dose- and time-dependent manner, 

formulations increased the antiproliferative activity. 

The formulations demonstrated increased efficacy in 

experimental settings where they reduced the 

emergence and growth of OSCC and oral pre-

neoplastic lesions. (43) In another study, a resveratrol 

sulfonyl ether-ßcyclodextrin complex was prepared in 

a 1:1 ratio by freeze drying to assess its influence on 

drug aqueous solubility and anticancer efficacy 

against breast cancer cell line (MCF-7 cells). (45,46) 

This complex significantly increased resveratrol's 

aqueous solubility, increasing it from 0.03 to 1.1 

mg/ml at 25°C and improving cancer The cytotoxicity 

of resveratrol/β-cyclodextrin (β-CD) and resveratrol 

/β-CD/2-hydroxypropyl-β-cyclodextrin complexes 

was examined in a different study using cancer cell 

lines (HeLa and Hep3B) and healthy cell lines (human 

umbilical vein endothelial cells [HUVEC]). (47) The 

complexes produced a significant level of cytotoxicity 

in both cancer cell lines, particularly Hep3B, and had 

no negative effects on normal cells, according to the 

major findings. (48) 

 

F.Polymeric nanoparticle 

FDA-approved polymeric particles or human because 

of being biodegradable, non-toxic, and biocompatible 

such as polyethylene glycol (PEG), poly(lactide-co-

glycolide) (PLGA), and polycaprolactone (PCL) 

polymers. While polymeric NPs enhance drug 

penetration into cells and therefore enhance their 

bioavailability, erosion in the polymeric structure 

enables regulated release. On the other hand, drug 

loading into polymeric NPs can be accomplished 

either by conjugation with the polymer terminals or by 

dispersion within its matrix. (49) According to several 

studies, resveratrol polymeric NPs have different 

advantages than free resveratrol in terms of in vivo 

properties. For example, Singh and Pai found that 

when resveratrol was encapsulated into PLGA 

polymeric type NPs, the release time was prolonged to 

twelve days and the NPs remained stable for six 

months, but the absorption rate increased seven times 

and the area under the curve (AUC) was prolonged ten 

times more than the native compound. (50) The 

manufacturing of polymeric nanoparticles is generally 

expensive and time-consuming, and they have a very 

low drug-leading city in addition to not being stable in 

the bloodstream. As a result, scaling them up for mass 

production is challenging. (51)  

 

V.   RESVERATROL WITH VARIOUS HCC 

CHEMOPREVENTIVE DRUGS 

Co-delivery 

drug combination 

Liver  

disease 

Important 

findings  

REF 

Resveratrol and 

Sulfasalazine 

Liver 

 cancer 

The dual-targeted 

micelles displayed 

increased 

cytotoxicity and 

internalization, a 

decreased 

liver/body weight 

ratio, 

angiogenesis 

suppression, and 

accelerated 

apoptosis. 

 

 

 

    

(52) 
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Resveratrol 

and Curcumine 

Liver 

 cancer 

 the enhanced 

permeability and 

retention (EPR) 

effect, improved 

bioavailability, 

Drug 

concentrations 

increased adjacent 

to the tumour, and 

a positive 

therapeutic impact 

was seen without 

any overt adverse 

effects. 

    

(53) 

Resveratrol – 

 copper-based 

Liver 

 disease 

These two 

components work 

well together to 

reduce NAFLD 

inflammation, and 

research suggests 

that liver-targeted, 

NAFLD-specific 

aptamer-mediated 

targeted ultrasonic 

nanobubbles may 

be a viable 

treatment option. 

    

(54) 

Resveratrol and 

 poly 

 (lactic-co-  

glycolic acid) 

Fatty 

liver  

disease 

 These results 

demonstrated that 

RSV-PLGA-NPs 

offered excellent 

and steady drug 

delivery with tiny 

particle size, high 

capsulation 

efficiency, and 

well-controlled 

drug release, 

which 

significantly 

improved the 

stability, water 

solubility, and 

bioactivity. 

    

(55) 

Resveratrol and  

folate conjugated 

 human serum  

albumin 

Liver 

 cancer 

FA-HSA-

RESNPs had a 

greater uptake rate 

than the original 

RES. The ability 

of FA-HSA-

RESNP to target 

tumours was 

demonstrated by 

labelling in vivo 

activity with Cy5 

fluorescent FA-

HSA-RESNP 

utilizing near-

infrared imaging. 

The 

bioavailability of 

FA-HSA-

 

 

 

 

 

 

 

    

(56) 

RESNPs 

following 

intravenous 

delivery was 

approximately 

5.95 times greater 

than that of the 

original RES. 

Resveratrol and 

Ethinylestradiol 

Liver  

disease 

Hepatic SOD and 

GPx both 

increased 

significantly as a 

result of the 

therapy. In 

comparison to 

EE-treated rats, 

RENE lowered 

serum TNF-, NO, 

MMP-2, MMP-9, 

and hepatic MDA. 

It also suppressed 

the serum ALP, 

ALT, and -GT 

activities. The 

findings 

unmistakably 

imply that RENE 

has a strong 

preventive effect 

on cholestasis 

brought on by EE. 

 

 

 

 

 

    

(57) 

Resveratrol-loaded 

glycyrrhizic 

 acid-conjugated 

 human serum  

albumin 

 

Liver  

cancer 

shown effective 

target orientation 

to liver tumours 

and sustained-

release capability. 

 

 

 

 

    

(58) 

Resveratrol  

and  

polylactic-co- 

glycolic acid 

 (PLGA) 

Liver 

 cancer 

The XTT 

cytotoxicity study 

was used to assess 

the variations in 

the anticancer 

effects on cells 

after the synthesis 

of these 

nanoparticles, as 

well as the 

impacts of RES on 

cell viability. 

 

 

 

    

(59) 

Resveratrol and  

chitosan modified  

with biotin  

and avidin 

Liver 

 cancer 

alteration of biotin 

inhibited NPs' 

capacity to target 

the liver. This was 

demonstrated in a 

liver cancer 

experiment. 

According to this 

study, A-B-CS-

NPs may be a 

powerful drug 

 

 

 

    

(60) 
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delivery vector 

that is especially 

effective against 

hepatic cancer. 

RES-and chitosan 

TPP (sodium 

tripolyphosphate) 

Liver 

Cancer 

According to this 

study, drug-

loaded CS-TPP 

nanoparticles 

could be used to 

administer 

bioactive Res for 

chemotherapy 

effectively. 

 

 

    

(61) 

Resveratrol and  

Nano-gold partical  

Liver 

 cancer 

Res-GNPs 

significantly 

reduced vascular 

endothelial 

growth factor 

(VEGF) 

expression in 

tumour tissue, 

stimulated tumour 

apoptosis, and 

inhibited tumour 

development. 

 

 

 

 

    

(62) 

Resveratrol  

and glycogen  

modified using 

 α-lipoic acid 

 (α-LA)and 

lactobionic acid 

 (Lac) 

Liver 

 cancer 

The development 

of Gly-based 

nanocarriers for 

the encapsulation 

of Res in this 

study's method 

offers a promising 

means of 

effectively 

reducing the 

NAFLD process. 

 

    

(63) 

Hepatic-Targeted 

Nano-enzyme with 

Resveratrol 

Liver  

cancer 

 

 

 

 

 

 

This discovery 

demonstrated the 

possibility of the 

hepatic targeting 

and Res delivery 

nanoplatforms as 

a biosafety and 

effective 

technique for 

treating NASH 

and other liver 

diseases. 

 

 

(64) 

VI. FUTURE PROSPECTIVE 

The chemical family of polyphenols may offer hope 

for the fight against cancer. Human epidemiological 

research confirms a link between consuming natural 

polyphenols and a lower risk of developing cancer. 

Several methods, such as resveratrol prodrugs and the 

creation of nanostructured delivery systems, have been 

used to increase the low systemic bioavailability and 

cellular uptake of resveratrol. (65) 

The goal now is to create new medication formulations 

that will enable the medicine to reach the site of action, 

get through all the obstacles to resveratrol 

bioavailability, and function properly. 

The majority of research has been heavily invested in 

creating resveratrol controlled-release formulations 

with increased resveratrol stability and solubility, 

further increasing it's in vitro release capabilities. 

To maximize resveratrol's pharmacological efficacy 

for HCC, efforts will be made to create 

nanoformulations of the compound with high loading 

capacities and colloidal stability. 

To increase the bioavailability of these chemicals, 

many formulations have been developed, with 

canonization being one of the more famous methods. 

By expanding surface area and enhancing 

characteristics, a micronized resveratrol formulation 

was created to increase bioavailability. Since the 

Cmax of the micronized formulation was three times 

greater than that of a single dosage of non-micronized 

resveratrol, micronized formulations might be used to 

increase the bioavailability of resveratrol. (66) 

Polyphenols have been shown to have anticancer and 

anticarcinogenic properties, making them a 

prospective therapeutic alternative with the potential 

to enhance the results of already-used treatments. 

Resveratrol is a naturally occurring polyphenolic 

chemical that may be combined with other 

chemopreventive compounds and is available in PLA, 

PEG, and PLGA formulations. These 

nanoformulations, either by themselves or in 

combination with other chemotherapeutic medicines,  

have demonstrated potential anticancer properties. 

(67) 
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Fig: Future prospective for resveratrol 

nanoformulation 

While being less effective than the trans-isomer, the 

cis-isomer is nevertheless an active form that is 

frequently disregarded. Although data on RSV 

metabolite activity is lacking, other conjugated 

polyphenols that share a strong structural similarity 

with RSV have been shown to exhibit biological 

activity and improved pharmacokinetics and 

pharmacodynamics. On the other hand, it's important 

to consider the deconjugation at specific sites leading 

to the parent aglycone (RSV) as well as the precise 

nature of the endogenous metabolite. 

RSV has to be developed into a standard clinical drug, 

which calls for long-term epidemiologic research and 

controlled clinical trials to fully realize its potential. It 

is the perfect biomolecule for the treatment and 

prevention of chronic disorders, either alone or in 

conjunction with other medications, due to its long-

term safety, affordability, and therapeutic potential. 

Hippocrates' dictum that "Let food be thy medicine 

and medicine be thy food" can be supported by the 

inclusion of RSV in reverse pharmacology. (68) 

The future of resveratrol's use in cancer treatments and 

its translation into clinical applications has been 

brightened by its anti-tumour properties of resveratrol 

analogues and research regarding their structure-

activity connection of them. (69) 

To prevent anti-cancer drug resistance, combine anti-

cancer medications with distinct modes of action and 

low cross-resistance; (II) employs anti-cancer 

medications with distinct toxicities so that each anti-

cancer medication can be delivered at close to its 

maximum dose. (70) 

According to the study, two biocompatible polymers 

may be used as a drug delivery system to create core-

shell nanoparticles that would allow for the continuous 

release of the resveratrol that has been loaded into 

them. The core-shell nanoparticles created in this 

scientific effort might thus be utilized as a future 

medicine delivery system. (71) 

VII. CONCLUSION 

According to studies, liver cancer has a relatively high 

mortality and morbidity rate in men and is the fourth 

biggest cause of cancer-related deaths worldwide. The 

severe systemic toxicity of chemotherapy medicines 

makes treatment difficult and eventually resulted in 

treatment discontinuation. A variety of neoplasms 

have been studied to see if resveratrol, a well-known 

natural polyphenolic stilbenoid, could be used to treat 

them. Its wide availability and versatility have aided 

applications, making it appear as a promising agent for 

upcoming clinical use. Resveratrol therapy decreased 

cell viability, proliferation, invasion, and migration by 

inducing autophagy in HCC cells in a time- and dose-

dependent manner in the investigation of the 

chemopreventive effect of resveratrol on 

hepatocarcinoma. Resveratrol, a naturally occurring 

anticancer compound, has the potential to be a potent 

chemopreventive drug because of its capacity to 

interact with some molecular targets involved in the 

metabolism of carcinogens, cell proliferation, 

apoptosis, etc. Also demonstrated the resveratrol 

ability to alter several signalling pathways. The low 

chemical stability, poor absorption and localized 

delivery, and limited bioavailability of resveratrol, 

however, have prevented its full potential from being 

investigated. Novel nanostructured delivery 

technologies were recently developed to successfully 

address these drawbacks, enhance resveratrol 

bioavailability, and increase cellular absorption. For 

resveratrol, advantageous effects in cancer 

chemoprevention as well as therapy, a variety of 

nanotechnology methods have been tried.  The 

development of a library of nanomaterials with 

intelligent design and synthesis, perfect control over 

their physicochemical characteristics, and ease of 

surface functionalization to increase specificity is 

necessary for the effective development of cancer 

nanotherapeutics. These methods can reduce systemic 

toxicity at tumour sites by preventing harm to healthy 

cells. This review has explored and discussed the most 

current innovative nanotechnology methods utilized to 

deliver sustained amounts of resveratrol. This would 

serve as the drive for continued development of 

research on novel nanodevices able to consolidate the 

chemopreventive potential of resveratrol for 

hepatocarcinoma and other chemotherapeutics. 
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