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DENTAL MATERIALS 

THE EFFECT OF DISINFECTION PROCEDURES ON FLEXURAL  
PROPERTIES OF SHELLAC BASE PLATE MATERIAL 

*TEHMINA ASAD B.D.S., M.S.C. (Prosthodontics)  
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ABSTRACT 

This study was done to evaluate the effects of a 10 second and 3-hour immersion disinfection on 
the flexural properties of shellac base plate materials. The study was conducted in the light of 
increasing awareness of dental personnel and common people about the control of cross-infection in 
dental clinics and laboratories. The results demonstrated no significant change in flexural properties of 
shellac after up to three hours immersion in chlorhexidine and glutaraldehyde based disinfectants. 

INTRODUCTION 
Increase in the incidence of communicable dis-

eases has received much attention in literature re-
sulting in awareness among the dental personnel as 
well as common people about cross-infection control 
methods used in dental clinics and laboratories1. 

The emergence of new diseases (AIDS, Epstein 
Bar Virus) and the re-emergence of old diseases 
(Hepatitis B, Tuberculosis, Herpes) have caused an 
increased concern for infection control. Microbes of 
Tuberculosis and Hepatitis B survive up to seven 
days or longer at room temperature. Often an 
infected patient is not even aware of it2-4. 

Other diseases of concern include herpes, 
cytomegalo virus, rubella and influenza5. The marked 
difference between virulence and number of viruses 
per milliliter of blood between AIDS and Hepatitis B 
makes the later disease the most important potential 
threat to the dentist and his staff 6-7. The prevention of 
cross contamination in the dental office must be the 
responsibility o1 all dental office personnel. 

A number of infection control procedures for mini-
mizing cross infection of diseases in dental environ-
ment are in common practice. Personal protection, 
disinfection of touch and splash surfaces and careful 
disposal of potentially contaminated wastes are im-
portant. However the most important infection control 
procedure is sterilization8. Since the nature of some 
dental materials and instruments does not allow them 
to be exposed to high heat, the use of "Cold Sterilizing" 
solutions for immersion disinfection has become 
commons, especially after recommendation from 
various bodies like Federation Dentair International 
(FDP) and American Dental Association (ADA10), that 
all impressions, stone casts, wax trials, new and 
repaired dentures must be thoroughly cleaned and 
disinfected before being sent to the laboratory. These 
associations recommend an immersion in disinfectant 
solution for up to ten hours while BDA11 recommends 
a three hours immersion period. 

Studies about effects of various disinfecting solu-
tions on different dental materials show that some 
disinfectants cause changes in surface characteris-
tics, hardness and flexural strength of these materi-
als12-14. Much work has been done on impression 
and denture base materials but less information is 
available on other materials used at various stages 
of denture fabrication. 

This study evaluates the effects of different disin-
fecting solutions on flexural strength of two types of 
shellac base plate materials. 

MATERIALS & METHODS 
Disinfectants and shellac base plate materials. 
Three different types of disinfectants and two 

different types of shellac base plate materials were 
used. The materials, their trade names and 
manufacturers are listed in Table I and II. 

Specimen Preparation 

For transverse bend strength test, strips were cut 
out from shellac base plates with a band saw, the 
edges were polished on a kent polishing machine to 
obtain a final measurement of 65 x 10 ±0.05 mm. 
Thickness of the strips depended upon the type of 
shellac used. Ten specimens each of both Cavex and 
Kemdent shellac base plate materials were tested at 
room temperature as control and after treatment with 
disinfectant solutions for ten seconds and three hours. 
It was seen that the three-hour immersion of shellac 
specimen in alcohol-based disinfectant was not 
suitable as it partly dissolved the shellac. 

Mechanical testing 

Transverse Bend Test 

The transverse strength of the specimen was 
measured on a Lloyd Instruments material testing 
machine model 2000R (Lloyd Instruments PLC South 
Hampton UK,) which is a continuous rate testing 
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TABLE I. SHELLAC BASE PLATE MATERIALS 

Material Trade name Type Manufacturer 

Shellac base plate 
material 
Shellac base plate 
material 

Kemdent 

Cavex 

Plastic, aluminium  
standard thickness 
Pink Shellac 
standard 
hi k  

Associated Dental Products 
Ltd Swindon 
Cavex, Holland BV 
Haarlem, Holland  

TABLE II. DISINFECTANT SOLUTIONS 
Trade name Chemistry Manufacturer 

Cidex Long Life 

Dermacol 

Aqueous Chlorhexidine 

2% alkaline  
Glutaraldehyde 
Alcohol based 

0.5% W/V  
Chlorhexidine 

Surgikos Ltd Livingston,  
Scotland UK. 

Unident SA Geneva,  
Switzerland. 

Hales Pharmaceutical  
Ltd Wetherby UK.  

machine attached to a three point bend testing rig. The 
rig consisted of a loading wedge and a pair of adjustable 
supporting wedges. The test specimen were centered on 
the test rig so that the loading wedge set to travel at a 
cross head speed of 5mm/minute engaged the center of 
the upper surface of the specimens. The specimens 
were deflected until the fracture occurred. Reference 
loading of up to 30N was used and the load at fracture 
was recorded. The values for modulus of rupture, i.e., 
transverse bend strength or flexural strength was 
computed by the following equation: 

3p1 

Where; 

  
2bd2 

S= Modulus of rupture (N/mm2) P= Peak 

load exerted on specimen (N) 1 = 

Distance between supporting wedges 

(mm) b= Breadth of specimen (mm) 
 
d= Depth of specimen (mm) 

The modulus of elasticity was computed by the 
following equation:- 

E = Stress / Strain 
= FP / 4ybd3 

Where; 

E= Modulus of elasticity (N/mm2) 
F= Force at point P (N) 
l = Distance between supporting wedges (mm) 
b= Breadth of specimen (mm) 
d= Depth of specimen (mm) 
Y = Deflection at point P. 

Point P was taken at the initial part of the load / 
deformation curve. For shellac tests it was 4 N. 

RESULTS 

The data obtained from the investigations 
described are listed in Tables III to VIII. The data 
comprise of mean values obtained together with 
standard deviation and coefficient of variation. 

To identify any significant differences between 
the data obtained for the groups of materials tested, 
a one-way analysis of variance was under taken. If a 
significant difference was established, student's "t" 
test was used to determine the probability value. 

DISCUSSION 
Alcohol based disinfectant was not used for three 

hour immersion. However, even after a 10 second 
treatment with it, there was a very high deleterious 
effect (p=0.00009) on the transverse strength value of 
Cavex (Table III). This could be accounted for by the 
effect of alcohol present in disinfectant. 

However, no overall significant difference was 
observed between cavex control specimen and after 3-
hour immersion in glutaraldehyde and chlorhexadine. 
(Table IV). There was no significant difference in the 
transverse bend strength of Kemdent specimens used 
as control and after 3-hour immersion. (Table V). 

A significant change was observed in the elastic 
modulus of Cavex when control specimens were 
compared with other specimens after 3-hour 
immersion in glutaraldehyde. (Table VI). 

For Kemdent, no significant difference was 
observed. (Table VII). A comparison for the mean 
values of modulus of rupture (Table VIII) shows that 
Cavex has a higher transverse bend strength and 
modulus of elasticity than Kemdent showing that 
though Kemdent is thicker, it is in fact weaker than 
Cavex. This is attributed to random inclusion of 
aluminum particles which act as stress concen-
tration points, making the material more vulnerable 
to fracture. 

CONCLUSION 

The study evaluated the effects of glutaraldehyde, 
chlorhexadine and alcohol based disinfectants on 
Cavex and Kemdent shellac base plate materials. It 
was shown that; 

• There was a highly significant change in trans-
verse strength value of Cavex even after a 10 
second treatment with alcohol-based disinfectant. 
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TABLE III. MODULUS OF RUPTURE TRANSVERSE BEND STRENGTH MEASUREMENTS FOR  
SHELLAC (CAVEX) TESTED IN AIR AT 21±2°C FOR CONTROL SPECIMENS AND FOR SPECIMENS  

DIPPED IN DISINFECTANT SOLUTIONS FOR 10 SEC. (TEST CROSS HEAD SPEED 5MM/MIN) 

Group Mean  
(n=10)  
N/mm2 

S.D.* C of  
V%** 

Comparative Significance*** 
(P) 

A.B.D. 

Control Chlorhex-  
idine 

Glutaral-  
dehyde 

     N.S. P.S. H.S. 
Control 46.12 1.30 2.81  0.2 0.04 0.00009 

      N.S. S 
Chlorhexidine 45.08 2.17 4.82 - - 0.5 0.001 

       S 
Gluteraldehyde 44.52 2.01 4.52   - 0.002 
Alcohol based 40.74 2.74 6.73 - -  - 
disinfectant(ABD)        

S.D. = Standard Deviation 
** C of V% = Coefficient of variation 
*** Student's 't' test where 

H.S. is highly significant (P<0.001) 
S.±is significant (P<0.01) 
P.S. is probably significant (P<0.05) 
N.S. is not significant (p>0.05) 

A one-way analysis of variance showed that an overall highly significant difference was indicated between the 
groups. 

F = 12.23 df 3-36 p = 0.00005 

TABLE IV. MODULUS OF RUPTURE TRANSVERSE BEND STRENGTH MEASUREMENTS FOR  
SHELLAC (CAVEX) TESTED IN AIR AT 21 ± 2°C FOR CONTROL SPECIMENS AND FOR SPECIMENS  

STORED IN DISINFECTANT SOLUTIONS FOR 3 HOURS. (TEST CROSS HEAD SPEED 5MM/MIN) 
Group Mean ±n = 10)  

N/mm2 
S.D.* C of V%** 

Control 4.12 1.30 2.81 
Chlorhexidine 47.09 2.20    4.68 
Glutaraldehyde 47.20 2.17 4.61 
Alcohol based disinfectant*** - - -  

* S.D. = Standard Deviation 
** C of V% = Coefficient of variation 
*** Alcohol based disinfectant dissolved the material on storage 
A one-way analysis of variance showed that no significant difference was indicated between groups. 

F = 0 .94 df  2-27 P= 0.6  

TABLE V. MODULUS OF RUPTURE TRANSVERSE BEND STRENGTH MEASUREMENTS FOR 
SHELLAC (KEMDENT) TESTED IN AIR AT 19 ± 2°C FOR CONTROL SPECIMENS AND FOR SPECIMENS 
STORED IN DISINFECTANT SOLUTIONS FOR 3 HOURS. (TEST CROSS HEAD SPEED 5MM/MIN) 
Group Mean (n = 10)  

N/mm2 
S.D.* C of V%** 

Control 41.00 4.71 11.50 
Chlorhexidine 40.94 3.90 9.54 
Glutaraldehyde 40.66 2.64 6.48 
Alcohol based disinfectant*** - - -  

* S.D. = Standard Deviation 
** C of V% = Coefficient of variation 
*** Alcohol based disinfectant dissolved the material on storage 
A one-way analysis of variance showed that no significant difference was indicated between groups. 

F = 0.94 df 2-27 P = 0.6 
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TABLE VI. MODULUS OF ELASTICITY ELASTIC MODULUS MEASUREMENTS FOR  
SHELLAC (CAVEX) TESTED IN AIR AT 21±2°C FOR CONTROL SPECIMENS AND FOR SPECIMENS  

STORED IN DISINFECTANT SOLUTIONS FOR 3 HOURS. (TEST CROSS HEAD SPEED 5MM/MIN) 
Group Mean  

(n=10)  
N/mm2 

S.D.* C of  
V%** 

Comparative Significance*** 
(P) 

A.B.D. 

Control Chlorhex-  
idine 

Glutaral-  
dehyde 

     N.S. P.S.  
Control 7857 363 4.62  0.0004 0.02  

      N.S.  
Chlorhexidine 8995 705 7.83 -  0.7  
Gluteraldehyde 3889 818 9.20  -   
Alcohol based 
disinfectant 

      - 

(ABD)****        

∗ S.D. = Standard Deviation ** C of V% = Coefficient of variation *** Student's 't' test where 
H.S. is highly significant (P<0.001) P.S. is probably significant (P<0.05) N.S. is not significant (p>0.05)  

±sed disinfectant dissolved the matrerial on storage 
A one-way analysis ofvariance showed that an overall highly significant difference was indicated between the groups. F = 

9.13 df 2-27 p = 0.001 

TABLE VII. MODULUS OF ELASTICITY.  
ELASTIC MODULUS MEASUREMENTS FOR  

SHELLAC (KEMDENT) TESTED IN AIR AT 19 ±  
2°C FOR CONTROL SPECIMENS AND FOR  
SPECIMENS STORED IN DISINFECTANT  

SOLUTIONS FOR 3 HOURS.  
(TEST CROSS HEAD SPEED 5MM/MIN) 

Group Mean  
(n=10)  
N/mm2 

S.D.* C of  
V%** 

Control 4443 563 12.67 
Chlorhexidine 4885 820 16.78 
Glutaraldehyde 4887 564 11.54 
Alcohol based 
disinfectant*** 

   
 
∗ S.D. = Standard Deviation 
** C of V% = Coefficient of variation 
*** Alcohol based disinfectant dissolved the material on 

storage 
A one-way analysis of variance showed that no significant 
difference was indicated between groups. 

F  =  1 .50  df  2-27  P  =  0 .2  

TABLE VIII. COMPARISON OF THE MEAN  
VALUES OBTAINED FOR THE CONTROL  

(UNTREATED) GROUPS OF SPECIMENS FOR  
SHELLAC (CAVEX AND KEMDENT)  

BASE PLATES 
Group Modulus of Modulus of Peak Load* 

 rupture elasticity Mean 
 Mean Mean (n = 10) 
 (n = 10) (n = 10) N 
 N/mm2 N/mm2  

Cavex 46.12 7857 11.5 
Kemdent 41.00 4443 22.6 

 
∗ Load required to break the specimen. 

• A significant change was also observed in elastic 
modulus of Cavex after 3-hour immersion in glu-
taraldehyde. 

• Comparison showed that Cavex was stronger than 
Kemdent as far as transverse bend strength was 
concerned. 
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