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ABSTRACT 
Background 
Most of the population consumes multivitamins due to vitamin deficiency and its consequences as a part of medications which 
could affect the dental restoration colour stability such as GIC. The study aims to find the effect of multivitamins which most 
vitamin deficient patients consume and its effect on colour stability of GIC. 
Materials and method 
GIC pellets were made using moulds of the same dimensions which were later immersed into multivitamin drugs using t test. 
Results 
There is significant change in the colour of the GIC from the values calculated from the exposure with multivitamins. The delta E 
value for the tablet was higher which shows the multivitamin tablet form is less colour stable than the syrup. 
Conclusion 
Colour stability of GIC showed significant variations with the time dependent exposure to multivitamins. The colour stability 
with tablets is less as compared to the multivitamin syrup. 
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INTRODUCTION 
 
The importance of aesthetic restorative 
materials is highly increasing in the field of 
dentistry among different age groups(1). 
Esthetics have a greater impact in this era of 
social media(2). Dental treatment involves the 
restorative materials such as Glass ionomer 
cement(GIC)(3), composites(4) and 
compomers which are commonly taken into 
consideration according to the patient's 
requirements. The colour of dental materials 
can change when subjected to various physical 
and chemical agents or with the age(5). 
 
Glass ionomer cements come under the 
category of restorative materials involving 
acid base reactions(6). The reaction involves 
the product formation from weak polymeric 
acids with powdered glasses(7,8). The final 

structure involves unreacted glass in order to 
act as filler for reinforcing the setting of 
cement(9,10). Because of its high fluoride 
release and the chemical bonding to teeth it is 
considered as a choice for many luting and 
restorative functions(11). 
Many intrinsic and extrinsic factors are 
involved in colour instability of the dental 
materials which are being analysed for a long 
period of time(12)which can be explained by 
the absorption and adsorption 
mechanisms(13)(14). The variations shown 
between filler components of the resin 
material is regarded as the intrinsic effect 
Nevertheless, ideal composite resin 
formulations are being researched that allow 
for optimal aesthetic results(15). 
 
The evaluation of staining and discoloration 
has frequently used tools like using 
spectrometers, digital cameras or the 
colorimeter(13). Values of colour were 
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reported using the CIE delta E, which allowed 
for the testing of the colour change's intensity 
using three coordinates(16). The accurate 
determination of the degree of colour 
difference between objects is made possible by 
numerical descriptions of colour(17,18). If 
there is a variation in colour, it shows if a 
human observer can notice a change in overall 
shade(19). 
The study analysed the colour changes of GIC 
restorative materials after usage of 
multivitamin syrup and tablet for 1 week. 
 
MATERIALS AND METHOD 
 
Preparation of the sample 
For each drug, n = 20 specimens (diameter of 
1 mm and height of 3 mm) were prepared 
using moulds were prepared according to the 
manufacturers' instructions. The completed 
samples were taken out from the moulds and 
smooth surfaces were made using polishing 
kits, the samples were placed at 37°C for 24 h 
in distilled water for rehydration and for their 
polymerization. 
 
Staining procedure 
 
The samples made were immersed into the 
multivitamin syrup for once for 2 minutes at 
37°C for around 7 days. The solutions were 
changed everyday. in order to stimulate the 
same condition as that of multivitamin syrup 
and tablet consumption. Between the 
immersion periods the specimens were placed 
in normal water in order to prevent 
dehydration and contamination. 
 
Measurement of colour change 
 
The specimens which were made and then 
subjected to immersion in multivitamin syrups 
and the effervescent tablets for 7 days, the pre 
immersive and post immersion values were 
noted using the Konica Minolta spectrometer 
CM-5. 
Statistical analysis 
 
For the analysis of the pre immersive and post 
immersive values analysed were later 
subjected to t test with confidence level of 
95% 
 
RESULTS 
 
Table 1: The Comparison between the 
multivitamin syrup and the effervescent tablet 

on the GIC colour stability. 
 
Groups Multivitamin 

syrup 
Multivitamin 
tablet 

Mean 1.350 3.1140 

SD 0.5969 1.9847 

N 10 10 

P value 0.0150 

 
P value and the statistical significance: The P 
value equals 0.0150. The value is considered to 
be statistically significant. Delta E value is 
inversely proportional to the colour value 
which means the tablets showed less colour 
stability with value of 3.1140 than the syrup 
1.350. 
 
DISCUSSION 
 
Shade matching is a procedure used regularly 
in everyday dentistry and is essential to 
successful restorations(20,21). Therefore, this 
information should be entered in the patient 
record. In addition, dentists have obligations 
under medical law and a social responsibility 
to be meticulous when documenting the 
process(22). The amount of dental ante-
mortem records used as evidence is of great 
importance in forensic work, and poor ante-
mortem records can hinder casework in 
forensic dentistry(23). Records with exact and 
complete dates are clearly a match. 
 
Aesthetics, which is a much required property 
of the restorative material, is lost with the 
exposure to the different agents with different 
pH(24) and colour (25)which is related to the 
food consumption(26). Authors have also 
shown the potential staining caused by the 
beverages(27), tea, and coffee(28) on the 
restorative materials which showed a 
significant relationship(29,30). 
According to (31)Glass ionomer cements 
showed staining with the prolonged use of 
different herbal tea preparations and showed 
instability with the colour. Also colour 
stability of the conventional GIC(32) was less 
as compared to Giomer used in the paediatric 
dentistry(33) Therefore, the study aimed to 
analyse the effect of multivitamins on the 
stability of the colour(22,34) of the GIC which 
is the most commonly used restorative dental 
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material in routine dental practice(35). In 
recent advancements Green-mediated nano-
enhanced GIC has shown to have less 
inflammation and upregulation of healing 
genes compared to conventional GIC, 
suggesting better integration in clinical 
outcomes(28). Incorporation of Acacia nilotica 
into GIC also showed promising potential as a 
restorative material.(36) The null hypothesis is 
used such that the agents do not change the 
colour stability of each material regardless of 
time(7,37)(7,37,38)). And the difference 
between materials can differ between them. 
The results showed that the null hypothesis 
was not accepted because there was a large 
change in material colour. 
 
The changes in the colour were analysed using 
a photo spectrometer that gives a reliable 
method for this type of analysis because it 
does not allow for evaluations which are 
subjective and errors are avoided in the 
interpretation of the colour. The usage of 
instruments is more accurate than the direct 
observation and the perception of colour by 
the observers. The limitation of the study is 
that the sample size taken were less and in 
future extensive study on the same with larger 
samples can give us more analytical values. 
 
CONCLUSION 
 
There is significant colour change in the 
specimens taken with respect to the exposure 
to multivitamin tablets which is responsible for 
the colour instability and thus it can have an 
effect on the aesthetics and appearance of the 
material. As the delta E value is greater for the 
multivitamin tablet it showed less colour 
stability of the GIC whereas the multivitamin 
syrup group showed greater colour stability 
with the GIC with a low delta E value. 
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