AJCE, 2026, 16(2) ISSN 2227-5835

REFRACTIVE INDEX AS A TUNABLE PARAMETER FOR THE
FORMULATION OF GLYCERIN-BASED GREEN REMEDY FOR
XEROSTOMIA

Angelina Pologeorgis and Khalique Ahmed, College of Arts and Sciences, Lynn University, Boca
Raton, FL 33431, USA

Corresponding author email: Kahmed@lynn.edu

ABSTRACT

Xerostomia, or a dry mouth condition, affects the salivary flow rate to cause symptoms such
as difficulty in chewing, swallowing, or speaking. Several saliva substitutes are found in the market
for alleviation of xerostomia. Glycerin is a common ingredient that has been suggested in the
literature as a potential xerostomia remedy when combined with water. However,
the optimal concentration of glycerin in such formulations has not been clearly established. An ideal
xerostomia treatment should replicate the physicochemical properties of saliva in healthy
individuals. In this work, we determined the refractive indices of 3-25 % weight percent mixtures of
glycerin-water at 20 Celsius to discover that 3-5% formulations have refractive indices that closely
match the refractive indices of saliva from healthy male (1.339979) and female (1.3341379) subjects.
The experimental refractive indices and % glycerin were found to show an excellent linear
correlation equation (y=818.37 x-1090.9) with a correlation coefficient of 0.9913. The best-fit
equation was tested on a prediction set of glycerin-water mixtures, and excellent agreement was
found between the calculated and observed refractive indices. The established linear equation offers
a practical analytical application in the determination of glycerin in aqueous solutions. The refractive
index of a commonly used dry mouth remedy (Biotene) was determined to be 1.3731, indicating a
significant deviation from the refractive indices of healthy human saliva. [African Journal of
Chemical Education—AJCE 16(2), July 2026]

23



mailto:Kahmed@lynn.edu

AJCE, 2026, 16(2) ISSN 2227-5835

INTRODUCTION

Xerostomia is commonly referred to as a dry mouth condition; it is characterized by reduced
salivary secretion and is associated with pharmacological therapy, radiation exposure, and systemic
disease. This condition has a significant impact on oral lubrication, swallowing, and overall
oral comfort of an individual [1]. Artificial saliva formulations [2] are commonly used to alleviate
the symptoms of dry mouth. However, existing products vary widely in physicochemical properties
and clinical performance, and the exact concentrations of ingredients used in specific products are
typically unknown [3].

Glycerin is a common component that is incorporated into saliva substitutes due to its
humectant properties and optical characteristics [4]. The physical behaviors of aqueous glycerin
solutions have been well characterized, specifically with respect to viscosity and refractive index
behavior [5]. However, the refractive indices of glycerin-water mixtures in the context of their
application as a dry mouth remedy have not been studied.

The refractive index of a medium is defined as the ratio of the speed of light in vacuum to
the speed of light in a medium (n=c/v where n= refractive index, c= speed of light in vacuum
, v=speed of light in the medium). The refractive index n is always greater than 1.0 as v is always
lower than c.

In this short communication, we report the refractive indices of 3-25% glycerin-water
mixtures. Based upon the refractive indices, we propose that 3-5% glycerin-water mixtures have a
consistency of saliva from healthy subjects and may potentially be used as a dry mouth remedy that

is greener in the sense that it does not involve additional chemicals.
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EXPERIMENTAL

Glycerin of American Chemical Society (ACS) grade was purchased from Fisher Science
Education (6771 Silver Crest Road, Nazareth, PA 18064 USA). The weight percent solutions of
glycerin in distilled water were made in 5.0-gram quantity by mixing appropriate masses of glycerin

and water. Refractive indices were measured using Digital Refractometer (Figure 1) model HI 96800

from Hannah Instruments (584 Park East Drive Woonsocket, RI 02895, USA).
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Figure 3: Digital Refractometer from Hannah Instruments.

For each measurement of refractive index, three values were averaged. Biotene a dry mouth
remedy manufactured by GlaxoSmithKline (GSK) Consumer Healthcare (Warren, New Jersey,
USA) was purchased from a local Walmart store. The refractive index of Biotene was determined to

be 1.3731.

RESULTS
Refractive indices of glycerin-water mixtures are given in Table 1. The data in Table 1 were

fitted to a linear equation to obtain the equation for the best-fit line (y=818.37 x-1090.9). The
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correlation coefficient of 0.9913 revealed an almost perfect fit between percent glycerin and the
corresponding refractive indices. The fitted plot is shown in Figure 2. The prediction power of the
best-fit equation was tested on five glycerin-water mixtures. The calculated and observed refractive
indices of the prediction set are given in Table 2. The data in Table 2 clearly show the excellent

match between observed and calculated refractive indices.

Table 1. Refractive Indices of Glycerin-Water Mixtures

Percent Glycerin Refractive Index
3 1.3353
5 1.3403
10 1.3463
15 1.3513
17 1.3531
20 1.3572
25 1.3635
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Table 2. Observed and Calculated Refractive Indices for Glycerin-Water Mixtures

Percent Glycerin Observed Refractive Index  Calculated Refractive Index
7 1.3413 1.3416
12 1.3473 1.3477
18 1.3540 1.3550
22 1.3592 1.3599
27 1.3650 1.3660
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DISCUSSION

There has been recent interest in using glycerin-water mixtures in the treatment of xerostomia
[6]. The 17% glycerin-water solution has been used for the treatment of xerostomia in a Norwegian
study [ 6]. The effect of the glycerin solution has been found to diminish after the span of two hours.
Since glycerin is an inexpensive material, its short-lived effect can be compensated for by frequent
applications. It should be noted that a 17% concentration of glycerin is not based upon scientific
evidence, but rather on tradition and long-term experience.

Our refractive index measurements on 3-25% glycerin-water mixtures revealed that
refractive indices of 3-5% mixtures match closely with the average refractive indices of healthy
saliva from male (1.339979) and female (1.3341379 ) subjects [7]. Based upon this observation, it
is reasonable to conclude that 3-5% glycerin-water mixtures may be a good remedy for dry mouth
condition.

When we tested a popular glycerin-based dry rinse product known as Bioténe® in the USA,
we found its refractive index to be 1.3731. The observed refractive index is either due to the high
glycerin content of around 25%, or it is also possible that sorbitol and xylitol present in the product
as part of the mouth moisturizing system might be responsible for the high refractive index value.

It is also useful to consider what properties would be ideal in a product used for xerostomia.
In this context, a product with good taste, texture, and consistency is desirable. However, only in-
depth qualitative investigation might provide a comprehensive answer to this question. The need for
better products and further research to improve oral care seems obvious.

Our study focused on the refractive index as a measure of consistency and does not directly
assess viscosity, lubrication, enzymatic activity, or antimicrobial properties of the intended solutions.

Future studies should integrate these parameters and evaluate clinical performance in vivo.

28




AJCE, 2026, 16(2) ISSN 2227-5835

CONCLUSION

Glycerin-water mixtures in the range of 3-5% appear to be an alternative remedy to artificial

saliva substitutes. The refractive indices of such mixtures match closely with the saliva from healthy

males and females. The commercial dry mouth products based upon glycerin as a moisturizing agent

do not list the glycerin content. The question then arises about the optimal value of glycerin in such

products, and our study has tried to address this issue. Further studies in clinical settings are needed

to address the efficacy of glycerin water mixtures as a potential alternative to dry mouth saliva

substitutes.
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