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ABSTRACT

Background: To create a strip test to monitor blood sugar levels in diabetics using
tears. For most diabetics, the current available methods for testing blood glucose
are either invasive, inconvenient or both. A test such as a glucose tear strip would
improve patient compliance and disease control.

Methods: 50 diabetic and 50 non-diabetic subjects, participated in this study. A
sample of tears was collected from each subject’s right eye using a glass
microcapillary tube. Following tear collection, the blood glucose level of each
subject was tested and recorded. The tear samples were then frozen and stored for
lab analysis later on. At the end of sample collection, 100 samples of tears were
tested for glucose concentration. The results were examined to determine the
correlation of glucose in tears to that in blood.

Results: Based on this study conducted, the average TG concentration in non-
diabetics was found to be 1.89 & 0.54 mg/dL and in diabetics, 3.10 £ 0.55 mg/dL,
whilst the PPBG concentration in non-diabetics and diabetics was found to be
118.60+4.67mg/dL and 233.98 + 16.21 mg/dL respectively.

Conclusion: There was a significant difference between the glucose concentration
in tears and the glucose concentration in blood. There was a weak correlation
between the two variables. The development of a non-invasive, convenient and
patient-friendly method of monitoring glucose concentrations would give rise to
improved patient compliance and disease control. Based on our current findings,
the creation of a strip test to detect glucose concentration may not be possible but
with advancements in technology, a strip sensitive to low concentrations of
glucose present in tears can be developed.

INTRODUCTION

Diabetes is one of the most prevalent diseases existing, affecting as much as 1
in every 4 adults in some Caribbean countries. It affects the ability of the
body’s pancreas to produce insulin, a hormone vital for blood glucose
regulation, or to effectively use the insulin that is produced. This results in
alwated blnd glunse levels. There are 3 main types of daahetss, h@wever in
this study, on e 2 mabenes were used wmch is the most common type.
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OBJECTIVES

General:
To create a strip test which can be used to monitor blood sugar levels in diabetics using tears.

Specific:

- To investigate the efficiency of using human tears to indicate sugar levels in diabetics.
- To develop an alternative means to test sugar levels 1n diabetics by using strips sensitive to tears.
- To establish the correlation between tear glucose concentration and post prandial blood glucose concentration for both diabetics and non-diabetics.

MATERIALS AND METHODOLOGY

This study was divided into a four-step process: Phase 1 to Phase 4. Phase 1 was to develop a glucose detection strip, Phase 3 was to test the response of the strip to
glucose concentration 1n tears and Phase 4 was to use the strip as a clinical test. However only Phase 2 was carried out in this study which was to determine the
glucose content in tears for diabetics and non-diabetics. Tear samples were collected from 50 diabetics and 50 non-diabetics using a glass microcapillary tube. The
tear samples were temporarily stored in an iced cooler then at the end of each day of sample collection, the samples were stored in a freezer at -20 “C. Immediately
after tear collection, the finger prick method was used to obtain 10 pl of blood from each subject. The fixed volume of blood was measured using a micropipette and
transferred onto the glucose test strip to obtain a blood glucose concentration reading from the Perfect 3 glucometer. After 100 tear samples were obtained, the
correlation between blood [PPBG] and tear [TG] glucose concentration for diabetics and non-diabetics was obtained by use of an assay and spectrophotometer in the
lab analysis conducted at the biochemistry research lab in Mt. Hope.

The data was analyzed using SPSS software. The means between PPBG and TG for diabetics and non-diabetics were compared using the Mann-Whitney U test for
non-parametric data.
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DISCUSSION

The purpose of this study was to explore more convenient, non-invasive
alternatives to glucose concentration monitoring. This four-phase study was
developed to possibly create a strip test which can be used to monitor blood
sugar levels in diabetics using tears; however only phase 2 was completed. All
correlations which will be discussed are significant at p<0.01.

Figure 1.0 shows the gender distribution of the study which comprised of 38
males and 62 females. Figure 2.0 shows the number of subjects who were on
medication for diabetes and those who were not. Figure 3.0 shows the mean
glucose concentrations in tears and in blood compared between diabetics and
non-diabetics. The average TG concentration in non-diabetics was found to be
1.89 £ 0.54 mg/dL and in diabetics, 3.10 = 0.55 mg/dL, whilst the PPBG
concentration in non-diabetics and diabetics was found to be 118.60 =+
4.67mg/dL and 233.98 + 16.21 mg/dL respectively. The data had to be
analyzed using the non-parametric, Mann-Whitney U test, since the data was
not normally distributed.

Using Kendall’s tau-b Bivariate Correlation test, the correlation coefficient
between age and TG and age and PPBG were calculated to be +0.182 and
+0.194 respectively. The correlations between age and TG, and age and PPBG
were therefore found to be weak and is shown as a linear relationship in
Figure 4.0.
Using the Spearman’s rho Bivariate Correlation test, the correlation between
PPBG and TG was calculated to be +0.357. which is of most value to this
study and proves the existence of a moderate linear relationship between the
variables. This linear relationship i1s shown in Figure 5.0.
Like other findings exploring the use of tears as a reliable alternative to
monitoring glucose levels; the main challenge of this study is establishing a
strong enough correlation between blood and tear glucose concentration and
then creating a safe and easy test, sensitive enough to detect and give accurate
glucose concentrations in tears.
Limitations: Some of the main limitations in the study include: Inability to
eliminate reﬂex ‘te»anng, fallure to Ioca“te a blank det ection strlp, the use of
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