
Introduction

Periodontal disease affect more than 3.5 million people globally1. Sampling of

fluids for rapid diagnostics remain challenging. Current sampling techniques is

limited in both quality and volume of biomarkers2. A range of advanced

biocompatible hydrogels have been designed and characterised to demonstrate

their potential in capturing macromolecules, standardising biofluid sampling

technique, eliminate variability in biofluid volumes and concentrations of

biomarkers. The aim of this work is to assess the uptake of a macromolecule

(FITC-dextran) by Gantrez S97 and Polyvinyl alcohol (M 31,000 - 50,000)

based hydrogel devices and evaluate their physicochemical characteristics.

This serves as preliminary data for further work in using these hydrogels for

gingival crevicular fluid sampling and analysis in PD diagnostics.

Fig.1. Gives the general aim of the study.

Fig. 1 Schematic representation of the A) proposed gingival crevicular fluid sampling device B) device in situ in
periodontal pocket, C) removed fully intact and placed in elution buffer, D) eluted GCF sample for testing. E)
schematic diagram of devices hydrogel matrix swollen having adsorbed GCF from the periodontal pocket.
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Mechanical / texture analysis
• In tension mode
• TA.XT texture analyser

Swelling test (24 h)
• At different temperatures, pH,
• In phosphate buffered saline pH 7.4
• In FITC-dextran 20KDa and 150KDa

Hydrogels are placed in uptake 
medium containing FITC-dextran 
150kDa pH 7.6 for 10 minutes 

Excess liquid is 
dubbed off 
hydrogels

Hydrogels are placed 
in elution medium 

(Tris buffered saline) 
pH 7.6 

Eluent is collected at 
predefined 
timepoints 

Fluorescence 
intensity of eluent is 

detected with a 
microplate reader 

Data analysed and 
reported as cumulative 

FITC-dextran release 
against time

Methods

Results

Fig. 3. A graph of shear modulus (Pa) of hydrogel 
formulations at 25°C. 

Fig. 4: A graph illustrating the longest distance travelled by 
an applied force to break the hydrogel formulations during 
texture analysis

Fig. 6. Line graph A, B, C indicating percentage increase in weight of dried hydrogel films in PBS (pH=7.4) solution at specific time

points (0.25, 0.5, 1, 2, 4, 6 and 24 h) for each formulation. (n=6 ± SD)
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Fig. 7. : Cumulative FITC-dextran 150KDa released from hydrogel samples at time points 0.25, 0.5, 1, 
2, 4, 6, and 24 h (A) release pattern for samples F1, F3, and F9 (B) release pattern for samples F2, F4, 
F10, F13, F20, F39, F40 and F41. n = 5 ± SD)

Fig.5. Representative scanning electron microscope (SEM) images of formulations showing 
surface characterisation  

▪ Hydrogels exhibited a rapid release of FITC-dextran in the first hour followed by a sustained release over 24 h with
72% of samples showing erratic release after the first hour.

▪ Formulations F1, F3, and F9 which contained the same amount of Na2CO3 exhibited an initial burst and
subsequent sustained release pattern. Hence will be considered for biological marker loading and release. Na2CO3

could be contributing significantly to stable FITC-dextran release pattern .
▪ Three formulations F1, F3, and F9 which contained Na2CO3 could be promising prototypes to capture and release

relevant biomarkers in PD diagnosis.
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Fig. 2 : Illustration of the main tests on prototype hydrogel biofluid sampling device (A) Freshly prepared hydrogel
formulations (B) Texture analysis of the hydrogels set up in a tension mode. (C) The swelling properties of the
hydrogel samples (D) Uptake of FITC-dextran 150KDa in buffered saline
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