
Vol 8, Issue 5, September -October 2020                DOI: https://doi.org/10.31426/ijrpb.2020.8.5.8512 

 

           
           CrossRef DOI: https://doi.org/10.31426/ijrpb    Indexed in CAS and CABI, Impact Factor: 0.64 

 

 

 
IJRPB 8 (5)                                         www.ijrpb.com                                                              Page 15 

 

 Resveratrol and Green Coffee as Anticaries gel  

  

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)  

         www.ijrpb.com      ISSN: 2321-5674 (Print), 2320-3471 (Online) 

 

RESVERATROL AND GREEN COFFEE EXTRACT GEL AS 

ANTICARIES AGENT 
 

Dr. S. Lakshmi Priya1, Dr. Raghunathan Jagannathan2,  Dr. Thodur Madapusi Balaji3, 

Dr. Saranya Varadarajan4,  Dr. C.J. Venkatakrishnan5, Dr. Swaminathan Rajendran6, 

Dr.V.Raj Prabhu7, Dr. Caroline Francis8, Dr. S. Devi9 
 

1 Senior Lecturer, Department of Pedodontics and Preventive Dentistry, Tagore Dental College 

and Hospital, Chennai, India. 
 

2 Senior Lecturer, Department of Periodontics, Tagore Dental College and Hospital 

Chennai, India. 

 
3 Senior Consultant and Head, Department of Dentistry, Bharathirajaa Hospital and 

Research Institute, T Nagar, Chennai, India. 

 
4 Senior Lecturer, Department of Oral Pathology and Microbiology, Sri Venkateswara 

Dental College and Hospital, Chennai, India. 

 
5 Professor and Head, Department of Prosthodontics, Tagore Dental College and Hospital, 

Chennai, India. 

 
6 Senior Consultant Periodontist, Craniofacial Clinic, Chennai, India 

 
7 Senior Consultant Oral Surgeon, Mylai Dental and Implant Centre, Chennai, India 

 
8 Consultant Periodontist, Mylai Dental and Implant Centre, Chennai, India 

 
9 Senior Lecturer, Department of Periodontics, Sri Ramachandra Institute of Higher 

Education and Research, Chennai, India. 

 

Corresponding Author Email: doctorraghunathan@gmail.com 
   

 
 
 
 
 

  

https://doi.org/10.31426/ijrpb
http://www.ijrpb.com/
http://www.ijrpb.com/
mailto:doctorraghunathan@gmail.com


Vol 8, Issue 5, September -October 2020                DOI: https://doi.org/10.31426/ijrpb.2020.8.5.8512 

 

           
           CrossRef DOI: https://doi.org/10.31426/ijrpb    Indexed in CAS and CABI, Impact Factor: 0.64 

 

 

 
IJRPB 8 (5)                                         www.ijrpb.com                                                              Page 16 

 

 Resveratrol and Green Coffee as Anticaries gel  

  

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)  

         www.ijrpb.com      ISSN: 2321-5674 (Print), 2320-3471 (Online) 

 

 

 

 

 

 

 

 

 

Keywords:   

Dental Caries, 

Resveratrol, Green 

Coffee Extract, 
Anticaries. 

 

ABSTRACT 

Introduction: There prevalence of dental caries ranges from 49% to 83% worldwide 

which is affected by various factors like socioeconomic status, access to dental care 

and diet. Several treatment modalities have been employed to prevent the initiation 

and progression of dental caries. The efficacy of resveratrol and green coffee extracts 

against Streptococcus mutans has been investigated previously. 

Hypothesis: Resveratrol and Green Coffee Extract in the form of a gel with methyl 

cellulose as a carrier medium applied topically on the tooth surface can help by 

providing an antibacterial effect to prevent bacterial colonization and dental caries. 

Testing the Hypothesis: A gel containing Resveratrol and green coffee extract in 

methyl cellulose carrier will be formulated and its pharmacokinetics and drug release 

profile will be assessed. Evaluation of the anticaries and remineralization potential of 

the gel should be performed on artificially created dental caries lesions in-vitro on 

human natural permanent teeth like premolars that are caries free and extracted for 

orthodontic reasons. After the in-vitro analysis, clinical trial with a randomized 

double-blinded design with a placebo and test gel containing resveratrol and green 

coffee extracts must be done. 

 

 

 

 

https://doi.org/10.31426/ijrpb
http://www.ijrpb.com/
http://www.ijrpb.com/


Vol 8, Issue 5, September -October 2020                DOI: https://doi.org/10.31426/ijrpb.2020.8.5.8512 

 

           
           CrossRef DOI: https://doi.org/10.31426/ijrpb    Indexed in CAS and CABI, Impact Factor: 0.64 

 

 

 
IJRPB 8 (5)                                         www.ijrpb.com                                                              Page 17 

 

 Resveratrol and Green Coffee as Anticaries gel  

  

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)  

         www.ijrpb.com      ISSN: 2321-5674 (Print), 2320-3471 (Online) 

 

Introduction 

Dental Caries is the most commonly 

encountered dental problem globally. It is well 

known that dental caries results due to the 

interaction between substrate (fermentable 

carbohydrates), the host (tooth surface and 

saliva) and acid producing 

microorganisms.[1,2,3] It can occur in childhood 

as a rapidly progressing aggressive rampant 

caries affecting the primary dentition of 

infants.[4] The prevalence of dental caries 

ranges from 49% to 83% worldwide which is 

affected by various factors like socioeconomic 

status, access to dental care and diet.[5] In the 

development of caries; acidogenic bacteria 

play a pivotal role especially Streptococcus 

mutans, Streptococcus sobrinus and 

Lactobacilli which in the presence of 

fermentable sugars like sucrose cause 

demineralization of enamel. A retentive niche 

is formed by Streptococcus mutans which aids 

in the colonization of Lactobacilli.[6] The 

initial caries lesions on the enamel surface 

appear as white spots of demineralization that 

results when the pH of the tooth surface is 

lowered by the acidogenic bacteria. [7] The acid 

ions enter through the prism sheath porosities 

on the enamel causing demineralization of the 

subsurface as the superficial surface of the 

enamel is remineralized due the high levels of 

Calcium and Hydrogen phosphate and fluoride 

ions in the saliva that acts as a buffering agent 

by constantly bathing the tooth surface.[7] 

Matrix metalloproteinases (MMPs)  have been 

suggested to play an significant role in the 

destruction of dentin organic matrix 

subsequent to demineralization of enamel by 

acids from the bacteria and in  the control or 

progression of dental caries. Caries causing 

bacteria present in the tooth cavity release 

acids such as lactic acid that reduce the pH of 

the environment locally. The resulting acidic 

environment demineralizes the dentin matrix 

and induces the activation of host MMPs 

derived from dentin or saliva. Once the local 

pH is neutralized by salivary buffer systems, 

activated MMPs degrade the demineralized 

dentin matrix. Several treatment modalities 

have been employed to prevent the initiation 

of dental caries such as application of various 

forms of fluoride, pit and fissure sealants.[8] 

Resveratrol 

Resveratrol (3,5,4′-trihydroxy-trans-stilbene) 

is a natural compound present in many plant 

extracts, including grapes skin, peanuts and 

cranberries. It belongs to the stilbene family 

like viniferins and pterostilbene (trans-3,5-
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dimethoxy-40-hydroxystilbene). Resveratrol 

possesses multiple biological functions such as 

antimicrobial activity, antiviral, antioxidant, 

anti-inflammatory, and anticancer.[9,10] The 

effect of resveratrol on S.mutans has been 

studied where in it is known to have an 

inhibitory effect on S. mutans  virulence 

properties which makes it a potential 

anticariogenic molecule. Resveratrol in its 

minimum inhibitory concentration 

significantly decreases acid production 

tolerance, inhibited synthesis of water-soluble 

polysaccharide and water-insoluble 

polysaccharide by S.mutans. Furthermore, 

resveratrol has anti extracellular matrix 

metalloproteinase inducer (EMMPRIN) effect 

[11] and is a natural polyphenol antioxidant that 

has been shown to facilitate osteogenic 

differentiation [12]. 

Green Coffee 

The efficacy of green coffee extract as an 

anticaries mouth rinse has been investigated 

previously.[13] Green coffee bean extract, apart 

from caffeine, it is composed of chlorogenic 

acids which forms about 5–12 gm/100 grams 

of the extract and caffeic acids, which act as 

antibacterial agents.[14] Esterification of 

cinnamic acids leads to the formation of  

chlorogenic acids which gives it an 

antibacterial activity.[15]The minimum 

inhibitory concentration of green coffee 

extract against dental caries causing bacteria 

like Streptococcus mutans and Lactobacilli 

was found to be 2.5%.[13] The antibacterial 

activity of green coffee extract against 

Streptococcus mutans was comparable to 

chlorhexidene.[13] Chlorogenic acids, cause 

irreversible damage to the bacterial cell 

membrane, causing cells to lose the ability to 

maintain membrane potential and leakage of 

cytoplasm macromolecules including 

nucleotide.[16]  

Hypothesis 

Resveratrol and Green Coffee Extract in the 

form of a gel with methyl cellulose as a carrier 

medium applied topically on the tooth surface 

can help by providing an antibacterial effect to 

prevent bacterial colonization and dental 

caries. It has been documented that both 

resveratrol and green coffee extract have 

antimicrobial effects hence a synergism could 

result if they are coupled together. It is also 

noteworthy that resveratrol has anti MMP 

effects through inhibition of a key molecule 

EMMPRIN. Since dental caries is a lesion 

initially caused by bacterial production of 

acids which cause demineralization of enamel, 

dentinal spread of the lesion and destruction 
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occurs predominantly by MMP mediated 

mechanisms. Hence, it could be reiterated at 

this point that the combination of resveratrol 

and green coffee would not only attack the 

microbial challenge but also would control 

host MMP mediated dental caries progression. 

In an in-vitro model on cancer cell lines the 

actions of resveratrol in mediating apoptosis 

have been found to occur at an acidic pH 

which seems to be the ambient condition for 

the action of this molecule. This ambient 

environment will be recreated if green coffee 

extract is combined with resveratrol as 

chlorogenic acids in green coffee extract 

would confer an acidic pH to the combination.  

Since both Resveratrol and Green Coffee 

extract are natural products minimal or no 

toxic effects are anticipated when used in a 

local drug delivery form. Its benefits could be 

of immense use especially for children who 

are susceptible to dental caries and have poor 

compliance with oral hygiene methods or 

children with special needs or to the geriatric 

population and institutionalized patients who 

cannot perform regular oral hygiene 

procedures. This gel can be used as an 

adjunctive tool to maintain good oral health. 

 

 

Testing the Hypothesis 

The first step would be to formulate a gel 

containing resveratrol and green coffee extract 

in methyl cellulose carrier for application on 

tooth surface. Then, the in-vitro 

pharmacokinetic and drug release profile of 

the gel formulation must be assessed. 

Evaluation of the anticaries and 

remineralization potential of the gel should be 

performed on artificially created dental caries 

lesions in-vitro on human natural permanent 

teeth like premolars that are caries free and 

extracted for orthodontic reasons. After the in-

vitro analysis, clinical trial with a randomized 

double-blinded design with a placebo and test 

gel containing Resveratrol and Green Coffee 

Extract must be done. Briefly, the participants 

who are age and gender-matched will be 

recruited into the study after obtaining their 

informed consent. The participants will be 

screened for dental caries with a standardized 

index system for recruitment into the study.  

After randomization, one group of participants 

will receive a test gel to be applied topically 

twice a day throughout the treatment phase 

while the other group will receive a placebo 

gel. Clinical examination will be done to 

assess dental caries using standardized clinical 

indices at baseline and post intervention. 
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Statistical analysis of the results obtained in 

the placebo and test groups will be estimated. 

It is anticipated that the gel formulations made 

in the study will have a significant positive 

impact on the caries lesions due to its anti - 

S.Mutans effect and anti - EMMPRIN effect. 

If the experiment produces positive results the 

combination of resveratrol extract and green 

coffee extract could be employed in 

mouthwashes, tooth varnishes and 

remineralization creams to aid in the bio 

chemoprevention of dental caries. 

 

References 

1. Veiga N, Pereira C, Amaral O. Prevalence 

and Determinants of Dental Caries in 

Portuguese Children. Procedia. 2015; 

171:995-1002. 

2. Lopez N, Simpser-Rafalin S, Berthold P. 

Atraumatic restorative treatment for 

prevention and treatment of caries in an 

underserved community. Am J Public 

Health. 2005;95(8):1338-1339. 

3. Colak H, Dülgergil CT, Dalli M, Hamidi 

MM. Early childhood caries update: A 

review of causes, diagnoses, and 

treatments. J Nat Sci Biol Med. 

2013;4(1):29-38. 

 

4. Sicca C, Bobbio E, Quartuccio N, Nicolò 

G, Cistaro A. Prevention of dental caries: 

A review of effective treatments. J Clin 

Exp Dent 2016;8:e604‑10. 

5.  Janakiram C, Antony B, Joseph J, 

Ramanarayanan V. Prevalence of  dental  

caries  in  India  among  the  WHO  index  

age  groups:  A meta‑analysis. J Clin 

Diagn Res 2018;12:8‑13 

6. Caufield PW, Schön CN, Saraithong P, Li 

Y, Argimón S. Oral lactobacilli  and  

dental  caries:  A  model  for  niche  

adaptation  in  humans. J Dent Res 

2015;94:110S‑8S 

7. S Lata, NO Varghese,Jolly Mary 

Varughese. Remineralization potential of 

fluoride and amorphous calcium 

phosphate-casein phospho peptide on 

enamel lesions: An in vitro comparative 

evaluation. J Conserv Dent. 

2010;13(1):42–46. 

8. Horst JA, Tanzer JM, Milgrom PM. 

Fluorides and other preventive strategies 

for tooth decay. Dent Clin North Am 

2018;62:207‑34. 

9. Ferreira S, Domingues F. The 

antimicrobial action of resveratrol against 

listeria monocytogenes in food-based 

models and its antibiofilm properties. J Sci 

Food Agric. 2016;96(13):4531–5. 

https://doi.org/10.31426/ijrpb
http://www.ijrpb.com/
http://www.ijrpb.com/


Vol 8, Issue 5, September -October 2020                DOI: https://doi.org/10.31426/ijrpb.2020.8.5.8512 

 

           
           CrossRef DOI: https://doi.org/10.31426/ijrpb    Indexed in CAS and CABI, Impact Factor: 0.64 

 

 

 
IJRPB 8 (5)                                         www.ijrpb.com                                                              Page 21 

 

 Resveratrol and Green Coffee as Anticaries gel  

  

Indian Journal of Research in Pharmacy and Biotechnology (IJRPB)  

         www.ijrpb.com      ISSN: 2321-5674 (Print), 2320-3471 (Online) 

 

10. Kolouchová I, Maťátková O, Paldrychová 

M, Kodeš Z, Kvasničková E, Sigler K, 

Čejková A, Šmidrkal J, Demnerová K, 

Masák J. Resveratrol, pterostilbene, and 

baicalein: plant-derived anti-biofilm 

agents. Folia Microbiol (Praha). 

2018;63(3):261–72. 

11. Ge H, Zhang JF, Guo BS, et al. 

Resveratrol inhibits macrophage 

expression of EMMPRIN by activating 

PPARgamma. Vascul Pharmacol. 

2007;46(2):114-121. 

doi:10.1016/j.vph.2006.08.412 

12. Chung-Lan Kao, Lung-Kuo Tai, Shih-

Hwa Chiou, Yi-Jen Chen, Kung-Hsiung 

Lee, Shih-Jie Chou, Yuh-Lih Chang, Chia-

Ming Chang, Shih-Jen Chen, Hung-Hai 

Ku, and Hsin-Yang Li.Stem Cells and 

Development.Feb 2010.247-

258.http://doi.org/10.1089/scd.2009.0186 

13. Gowtham A, Badakar Chandrashekhar M, 

Hugar Shivayogi M, Gokhale Niraj S, 

Davalbhakta Rucha N, Joshi Riddhi. 

Comparative evaluation of antibacterial 

efficacy of green coffee bean extract 

mouthwash and chlorhexidine mouthwash 

against Streptococcus mutans and 

Lactobacilli spp. – An in vitro study. 

Indian Journal of health sciences and 

biomedical research KLEU. 2020:13;147-

154. 

14. Antonio AG, Moraes RS, Perrone D, Maia 

LC, Santos KR, Iório NL, et al. Species, 

roasting degree and decaffeination 

influence the antibacterial activity of 

coffee against Streptococcus mutans. Food 

Chemistry 2010;118:782-8. 

15. Yadav M, Kaushik M, Roshni R, Reddy P, 

Mehra N, Jain V, et al. Effect of green 

coffee bean extract on Streptococcus 

mutans count: A randomised control trial. 

J Clin Diagn Res 2017;11:ZC68-71. 

16.  Lou    Z, Wang H, Zhu S, Ma C, Wang Z. 

Antibacterial activity and mechanism of 

action of chlorogenic acid. J Food Sci 

2011;76:M398‑403.  

https://doi.org/10.31426/ijrpb
http://www.ijrpb.com/
http://www.ijrpb.com/

