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INTRODUCTION 
For the success of complete denture prosthesis, adequate 
retention is of paramount importance. Retention can be 
defined as “That quality inherent by the prosthesis acting 
to resist the forces of dislodgment along the path of 
placement.” There are multiple factors responsible for 

providing retention and preventing the displacement of 
denture away from the supporting tissues such as- 
anatomic factors (size and quality of denture bearing 
area), mechanical factors (undercuts), physical factors 
(adhesion, cohesion, interfacial surface tension, capillary 
attraction and atmospheric pressure), biological factors 

(intimate tissue contact) and physiological factors 
(quality and quantity of saliva). Out of all these factors, 
physical factors play the most important role in 
achieving complete denture retention. Adhesion refers to 
the physical attraction of unlike molecules for each other 
which is achieved through ionic forces between charged 

salivary glycoproteins and surface epithelium or acrylic 
resin. 
 

Lack of complete denture retention is one of the most 
common problems encountered by the clinicians who 
may lead to fall of denture while speaking or doing any 
activity associated with the opening of jaws. This might 
also lead to inability to comminute food, reduced self 
confidence and satisfaction. Denture adhesive can be 

defined as a material used to adhere denture to the oral 
mucosa.

 
It helps in improving the retention of the denture 

thus increasing the masticatory efficiency and therefore 
restoring the confidence of the patient. For quantifying 
the efficacy of adhesives, measurement of denture 
retention is needed so as to compare the retentive 

strength with and without adhesive. At present, there are 
several methods on hand to measure retention in a 
complete denture like magnetometer, 
gnathodynamometer or retentiometer. 
 
The present pilot study was aimed at evaluating the 

efficacy of “Freshmint” denture adhesive in improving 
maxillary complete denture retention.  
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ABSTRACT 

Introduction: Complete denture retention is one of the most frequent problems encountered by the patients in 

cases with compromised denture bearing area. Denture adhesive can be used as a substitute for these patients. 
However the efficacy of these adhesive varies with different forms being available in the market. Also the duration 
upto which these adhesives remain effective also varies. The present study was undertaken to determine the clinical 
efficacy of test adhesive in improving the retentive strength of complete maxillary dentures in the given subjects. 
Materials and Methodology: Study design: A 7 days clinical trial involving 10 edentulous subjects wearing 
complete maxillary dentures. Study setting: The study was done in the OPD of Department of Prosthodontics, 

Inderprastha Dental College & Hospital, Ghaziabad. The study group was duly informed about the study and 
written consent was taken from them before their participation in the study in order to prevent any inconvenience 
and to ensure full cooperation. The study period was between 01.08.16 to 15.11.16. Results: Gender wise 
distribution of Study Population was 6 Males (60.00%), 4 Females (40.00%) and the mean age of study population 
(in years) was 66.60 + 2.06 (Age range 60 – 80 years). Conclusion: Within the limitations of the present study, it 
can be concluded that the retentive strength of maxillary complete denture significantly increases after application 

of denture adhesives. Freshmint denture adhesive was effective in improving retention of the complete maxillary 
dentures.  
 
KEYWORDS: Denture Adhesives, „Customized‟ Gnathometer, complete maxillary dentures, retention, Retentive 
strength. 
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Description of the test products/ Ingredients 

 Cellulose gum 

 Mineral Oil 

 Petroleum 

 Beeswax 

 Polymethylvinylether maleic acid Sodium-Calcium 
salt 

 Polyethylene Oxide 

 D & C Red #27 aluminium lake 

 Tocopheryl acetate 
 

Study design  

A 7 days clinical trial was conducted involving 
edentulous subjects wearing complete maxillary 
dentures.  
 
Study setting: The study was done in the OPD of 
Department of Prosthodontics, Inderprastha Dental 

College & Hospital, Ghaziabad. The study group was 
duly informed about the study and written consent was 
taken from them before their participation in the study in 
order to prevent any inconvenience and to ensure full 
cooperation. The study period was between August 2016 
to November 2016. The study was approved by Institute 

Ethics Committee on 05/03/2016 (CTRI Reg No. CTRI/ 
2018/ 04/ 013356).  
 
Study Participants: The study population comprised 10 
volunteers (6 males and 4 females) who gave a prior 
voluntary written consent and fulfilled the subject 

selection criteria. 
 
Inclusion Criteria: Healthy patients of both genders in 
the age group 60-80 years of age.  
1. Cases with single maxillary complete denture with 

natural dentition in mandibular arch; i.e. complete/ 

partial (anterior teeth present). In cases of partial 
arch, anterior teeth should be present in mandibular 
arch. 

2. Subjects wearing complete dentures for a minimum 
period of one year. 

3. General good health 

4. No systemic disease. 
 
Exclusion Criteria were those not fulfilling the inclusion 
criteria as well as 
1. Severely atrophied edentulous ridges of severe grade 
2. Severely abused/ hypertrophied tissue covering the 
ridges 

3. Subjects having lack of neuromuscular control (e.g. 
stroke and Parkinsonism) 
4. Cases with Xerostomia 
5. Maxillofacial defects which provide inadequate tissue 
support. 
 

Clinical Examination 

Routine materials and standard techniques were used for 
the fabrication of denture bases used in this study. 
Preliminary and final impressions were made for the 

selected subjects. The denture bases were fabricated, 
using master cast made by boxing-in technique in heat 
cure acrylic resin using slow curing cycle. The bases 
were then finished and polished using accepted methods. 

The centre of bases were then marked by using a 
crossing point; obtained by two lines diagonally marked 
between Canine-Tubeorisity points.  
 
Firstly, the maximum incisal force was measured without 
adhesive, using gnathometer. Then, the denture was 

removed, cleaned, and dried. Adhesive was applied in 
the denture, four strips of 1 cm at the frontal, dorsal, 
right, and left border of the hard palate. Strips were 
measured with a Boley gauge, and excess was cut off 
with a sharp instrument. The denture was replaced in the 
mouth and with a 3-min break to enable the patient to 

reposition the denture comfortably and habitually; the 
maximum incisal force was measured again. At day 7; 
post delivery of the new denture, when the patient was 
problem-free, the maximum incisal force of the new 
denture without and with denture adhesive were 
measured by the same prosthodontist following the same 

procedures. 
 
The customized gnathometer used in the research is 
based on the principle of Class I lever, in which the 
spring acts a fulcrum, the load is applied on to the biting 
jig and the effort is made by the metal pointer as it 

moves in a semi-circular motion. 
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Figure 1: Principle of Customised Gnathometer. 

 

RESULTS 

The study was monocentric, single arm, open label, 
efficacy study. The duration of treatment was conducted 

for a period of 1 week on 10 subjects aged between 60-
80 years (both inclusive) and included a total of 2 visits 
(Baseline, 1 week). The subjects who satisfy 
inclusion/exclusion criteria were enrolled after obtaining 
informed consent. All the subjects completed the study 
with no signs of adverse event/side effects during the 

study period. The gender wise distribution of Study 

Population was – 6 Males (60.00%), 4 Females (40.00%) 
and the Mean Age of study population was (in years) is 
66.60 + 2.06. 

 
The test denture adhesive increased significantly the 
complete maxillary dentures maximum dislodgement 
force over the control (without denture adhesive) in 
subjects. Denture adhesive was effective in improving 
retention of the complete maxillary dentures.  

 

Table 1: The means of Gnathometer values (maximum dislodgement forces) in study group.  

Study Group 
Gnathometer value (in mm) 

Paired ‘t’ test p - value 
Mean SD 

Without Adhesive 12.260 0.6620 
15.135 < 0.001 (VHS) 

With Experimental Adhesive 16.290 0.4818 

SD – Standard Deviation, VHS – Very Highly Significant 
 

 
Graph 1: Gnathometer values signifying the retention in the complete maxillary dentures. 
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DISCUSSION 

Loss of teeth has been associated with several socio-
demographic, behavioural and medical factors. Complete 
edentulism leads to changes in food choices and 

nutritional changes that may contribute to medical 
problems which might affect an individual‟s general 
well-being. Lack of teeth can also have a negative impact 
on emotions and social well-being.

 
Therefore 

rehabilitation of complete edentulism is of utmost 
importance for the wellbeing of an individual. 

Conventional complete dentures are often chosen as a 
treatment modality because of multiple factors such as 
cost, treatment time and patient‟s unwillingness to 
undergo surgical procedure and systemic factors etc. 
Although the fabrication of conventional complete 
denture may involve lower initial cost, it requires a 

continuous maintenance cost such as fracture repair, 
relining, lost individual teeth and polishing etc.  
 
For the acceptance of complete dentures, adequate 
retention is of paramount importance. Adhesion of saliva 
to the mucous membrane and the denture base is 

achieved through ionic forces between charged salivary 
glycoproteins and the surface epithelium or acrylic resin. 
By promoting the contact of saliva to both the oral tissue 
and the denture base, adhesion works to enhance further 
the retentive forces of interfacial surface tension. 
Denture adhesives also referred to as adherents or 

fixatives, have long been recognized by denture wearers 
as a useful adjunct to denture retention, stability, and 
function. Denture adhesives are indicated in various 
situations like for stabilizing the trial bases, immediate 
dentures, patients with compromised supporting tissue, 
maxillofacial prosthesis, single complete denture cases 

etc. However, these adhesives should not be used in 
dentures with gross inadequacies as they do not suffice 
for the lack of clinical skills of the clinician. 
 
The present study though gave us a lot of information 
about the effectiveness of denture adhesives in increasing 

the retentive strength. But, in the present study the 
retentive strength of only maxillary denture was 
determined and only single complete denture cases were 
considered. However with the retentive strength of 
mandibular denture can also be determined and 
compared with that of maxillary denture in subsequent 

research. Also, simulation of normal lifestyle of chewing 
food in between each time interval was not taken into 
consideration. The constant masticatory load on 
maxillary complete denture may have affected the 
retentive force of maxillary complete denture. 
 

CONCLUSION 

Within the limitations of the study design alongwith the 
selection of a specific patient population group, it was 
found that the denture adhesives improved retention of 
the complete denture. The experimental denture adhesive 
increased significantly the complete maxillary dentures‟ 

maximum dislodgement force over the control (without 
denture adhesive) in study population. Freshmint denture 

adhesive was effective in improving retention of the 
complete maxillary dentures. However, further research 
should be carried out on a larger population sample and 
adding few more parameters as mentioned earlier. 

 
ACKNOWLEDGEMENT 

I would like to acknowledge my all postgraduate 
students for coordinating this study and researching the 
previous literature.  
 

REFERENCES 

1. Abdullah MA. Surface tension in retention of 
complete dentures. J Prosthet Dent, 1972; 28:      
141-44. 

2. Adisman IK. The use of denture adhesives as an aid 
todenture treatment. J Prosthet Dent, 1989; 62:     

711-715. 
3. Ainamo A, Ntirhi O, Meuman H. Association 

between salivary flow rate and the use of systemic 
medication among 76, 81, and 86 year old 
inhabitants in Helsinki. J Dent Research, 1992; 
71(12): 1875-80. 

4. Baat CD, Vanhof M, Zeghbroeck LV, Ozcan M and 
Kalk W. An international multicenter study on the 
effectiveness of a denture adhesive in maxillary 
dentures using disposable gnathometers. Clin Oral 
Invest, 2007; 11: 237–43. 

5. Boone M. Analysis of soluble and insoluble denture 

adhesives and their relationship to tissue circulation 
and bone resorption. Compend Cont Educ Dent., 
1984; 4: 522–5. 

6. Celebić A, Knezović-Zlatarić D, Papić M, Carek V, 
Baucić I, Stipetić J.: Factors related to patient 
satisfaction with complete denture therapy. J 

Gerontol A Biol Sci Med Sci., 2003 Oct; 58(10): 
M948-53. 

7. Chew CL. Movement of maxillary complete 
dentures-a Kinesiographic study. Journal of 
Dentistry, 1983; 11(3): 257-63. 

8. Chowdhry P, Phukela SS, Patil R, Yadav H. A 

Study to Evaluate the Retentive Ability of Different 
Denture Adhesive Materials: An In Vitro Study. J 
Indian Prosthodont Soc., 2010; 10(3): 176–81. 

9. Farzin M, Golchin A, Badie A, Ghapanchi J, Zamani 
A, Rezazadeh F, Kalantari MH. The Effect of Two 
Types of Denture Adhesive on the Satisfaction 

Parameters of Complete Denture Wearers. Journal 
of Dental Biomaterials, 2017; 4(3): 425-30. 

10. Fish W. Principles of Full Denture Prosthesis, ed 6. 
Springfield, Ill. 1964, Charles C Thomas, Publisher, 
32-66. 

11. French FA. The problem of building satisfactory 

denture. J Prosthet Dent, 1954; 4: 769-81. 
12. Ghani F & Picton DCA. Some clinical investigations 

on retention forces of maxillary complete dentures 
with the use of denture fixatives. journal of Oral 
Rehabilitation, 1994; 21: 631-40. 

13. Ghani F, Picton DCA, and Likeman PR. Some 

factors affecting retention forces with the use of 
denture fixatives. Br. Dent. J., 1991; 171: 15-19. 



www.ejpmr.com 

Datta et al.                                                                      European Journal of Pharmaceutical and Medical Research 

385 

14. Grasso JE, Denture adhesives: changing attitude. 
Journal of American Dental Association, 1996; 
127(1): 90-6. 

15. Grasso JE, Rendell J, Gay T. Effect of denture 

adhesive on the retention and stability of maxillary 
dentures. J Prosthet Dent, 1994; 72: 399-405. 

16. Grasso JE. Denture Adhesive. Dent Clin N Am., 
2004; 48: 721–33. 

17. Hall RE. Retention of full dentures. Dent Items of 
Interest, 1919; 41: 292-305. 

18. Howland CA. The retention of artificial dentures. 
Dent Dig, 1921; 27: 159-62. 

19. Ilakkiya E. Denture Adhesives - A Review. 
International Journal of Science and Research, 2016; 
5(8): 272-73. 

20. Jacobson TE & Krol AJ. A contemporary review of 

the factors involved in complete denture retention, 
stability, support. Part I: Retention. J Prosthet Dent, 
1983; 49: 306-12. 

21. Kalra, P, Nadiger R, Shah FK. An investigation into 
the effect of denture adhesives on incisal bite force 
of complete denture wearers using pressure 

transducers - a clinical study. J Adv Prosthodont, 
2012; 4: 97-102. 

22. Kida IA, Astrøm AN, Strand GV, Masalu JR. 
Clinical and socio-behavioral correlates of tooth 
loss: a study of older adults in Tanzania.BMC Oral 
Health, 2006; 15: 6: 5. 

23. Kore DR, Kattadiyil MT, Hall DB, Bahjri K. In vitro 
comparison of the tensile bond strength of denture 
adhesives on denture bases. J Prosthet Dent, 2013; 
110: 488-493. 

24. Kumar MS, Thombore RU. A Comparative Analysis 
of the Effect of Various Denture Adhesives 

Available in Market on the Retentive Ability of the 
Maxillary Denture: An In Vivo Study J Indian 
Prosthodont Soc., 2011; 11(2): 82–88. 

25. Kumar PR et al, Denture adhesives in 
prosthodontics: an overview, Journal of International 
Oral Health, 2015; 7(Suppl 1): 93-95. 

26. Liz Pocztaruk R, Vidal RA, Fontoura Frasca LC, 
Rivaldo EG, Gavião MBD, Bilt A: Satisfaction level 
and masticatory performance of patient rehabilitated 
with implant-supported overdentures. Rev. odonto 
ciênc, 2009; 24(2): 109-115. 

27. Lott F & Levin B. Flange technique: An anatomic 

and physiologic approach to increased retention, 
function, comfort, and appearance of dentures. J 
Prosthet Dent, 1966; 16: 394-98. 

28. Mañes JF, Selva EJ, De-Barutell A, Bouazza K. 
Comparison of the retention strengths of three 
complete denture adhesives: An in vivo study. Med 

Oral Patol Oral Cir Bucal, 2011; 16(1): 132-36. 
29. Marcus PA, Joshi A, Jones JA, Morgan SM. 

Complete denture and denture use for elders in new 
England. J Prosthet Dent, 1990; 63: 345-9. 

30. Mekawy NE, Gomma A, Habib A. Comparison of 
three different forms of denture adhesives: Direct 

measurement of denture retention and study of 

patient satisfaction. Egyptian Dental Journal, 2012; 
58(3): 1-9. 

31. Mohammed A. Abed A. Investigate the effect of 
three types of denture adhesives. Marietta Daily, 

2007; 4(1): 1-9. 
32. Munoz CA, Gendreau L, Shanga G, Magnuszewski 

T, Fernandez P, Durocher J. A clinical study to 
evaluate denture adhesive use in well-fitting 
dentures. Journal of Prosthodontics, 2012; 21(2): 
123-29. 

33. Ozcan M, Kulak Y, Baat CD, Arikan A, Ucankale 
M. The effect of a new denture adhesive on bite 
force until denture dislodgement. J Prosthodont, 
2005; 14: 122-26. 

34. Pachore NJ, Patel JR, Sethuraman R. A Comparative 
Analysis of the Effect of Three Types of Denture 

Adhesives on the Retention of Maxillary Denture 
Bases: An In Vivo Study. J Indian Prosthodont Soc., 
2014; 14(4): 369–75. 

35. Panagiotouni E, Pissiotis A, Kapari D, Kaloyannides 
A. Retentive ability of various denture adhesive 
materials: An in vitro study. J Prosthet Dent, 1995; 

73: 578-85. 
36. Papadiochou S, Emmanouil, Papadiochos I, Denture 

adhesives: A systematic review. J Prosthet Dent, 
2015; 113(5): 391-7. 

37. Pavan TP, Hegde D, Shetty J, Nair C, Lakshmikanth 
K & Srividya S. Role of denture adhesive on the 

incisive force in denture wearers. TPDI., 2012; 3(2): 
35-9. 

38. Pero CA, Paleari AG, Rodriguez LS, Leite ARP, 
Roccia AA and Compagnoni MA. Subjective 
assessment of adhesives usage by complete denture 
wearers in a Brazilian population. Rev Odontol 

UNESP, 2012; 41(1): 38-42. 
39. Polyzois G, Lagaovardos EP, Stefaniotis T. Efficacy 

of denture adhesives in maxillary dentures using 
gnathodynamometry: a comparative study. 
Odontology, 2011; 3-8. 

40. Polyzois G, Partalis C, Lagouvardos P, Polyzois H. 

Effect of adaptation time on the occlusal force at 
denture dislodgement with or without denture 
adhesive. Journal of Prosthetic Dentistry, 2014; 
111(3): 216-21. 

41. Pradies G, Sanz I, Evans O, Martinez F, Sanz M. 
Clinical study comparing the efficacy of two denture 

adhesive in complete denture patients. International 
Journal of Prosthodontics, 2009; 22(4): 361-67. 

42. Psillakis JJ, Wright RF, Grbic JT, Lamster IB. In 
practice evaluation of a denture adhesive using a 
gnathometer. J Prosthodont, 2004; 13: 244-50. 

43. Raj R, Ranjan M, Rohit, Ritu. Effect of different 

denture adhesive on retention of maxillary complete 
denture. International J of Current Research, 2017; 
9(6): 53065-68. 

44. Salman YM & Ibrahim IK. Effect of denture 
adhesives on the retention of maxillary complete 
denture. J College Dentistry, 2005; 17(1): 30-4. 



www.ejpmr.com 

Datta et al.                                                                      European Journal of Pharmaceutical and Medical Research 

386 

45. Skinner EW & Chung P. The effect of surface 
contact in the retention of a denture. J Prosthet Dent, 
1951; 1: 229-35. 

46. Skinner EW, Chung P. The effect of surface contact 

in the retention of a denture. J Prosthet Dent, 1951; 
1: 229-35. 

47. Wang YB, Chen YY. Adhesive mediated 
enhancement of occlusal force measurements in 
patients with existing and new complete dentures: a 
pilot study. International Journal of Prosthodontics, 

2010; 23(2): 155-57. 
48. Yegin E, Yusuf ZA, Yavuz T, Aslan MA. Effect of 

different denture adhesives on retention of complete 
dentures: an in vivo study. Journal of adhesion 
science and Technology, 2017; 1-9. 

 

 


