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BACKGROUND
There are several pathologies affecting the oral mucosae which are
based on an oxidative imbalance. Among them oral mucositis (OM)
and oral lichen planus (OLP) are the main ones. As the current
therapeutic options could result ineffective while also suffering from
several other disadvantages, polyphenols can be ideal supporting

candidates due to their wide range of biological activities
including the antioxidant and antinflammatory ones1. A
rich source of natural polyphenols can be the black
bentonite (BB) waste coming from white grape must
filtration which, through virtuous recovery, can be
treated to obtain a liquid polyphenols’ enriched
excipient usefull for pharmaceutical applications2.

AIM
Obtaining a high polyphenols’ rich
novel raw material directly useful to

be inserted into pharmaceutical formulations suitable for
buccal administration and thus useful to treat the oral
oxidative stress-related pathologies

n = 7

2. Centrifuged for 
1 h at 5500 rpm

1. Stirring for 1 h, in 
the dark, T = 25°C

3. Supernatant
filtration

n

GAE 
(mg/g)

TPtC
(mg/g)

TPC
(mg/g)

pHDensity
(g/mL)

Solvent
recovery %

Sample

0.309±0,0520.183±0.0031.329±0.1143.92±0.151.117±0.01076.36±0.69DM-1

DM

0.988±0.0550.245±0.0152.546±0.1093.58±0.141.132±0.00357.07±1.08DM-2
1.787±0.0580.660±0.0305.256±0.2293.66±0.191.136±0.01541.50±0.94DM-3
2.505±0.0920.728±0.0487.868±0.3423.56±0.111.149±0.00629.79±0.97DM-4
4.256±0.1130.890±0.07710.570±0.7443.52±0.101.151±0.00618.71±0.68DM-5
5.270±0.1811.107±0.07613.679±0.5533.39±0.031.163±0.0049.89±0.93DM-6
7.368±0.2761.141±0.22814.957±1.2153.35±0.031.175±0.0073.40±0.71DM-7
0.666±0.0530.677±0.1242.518±0.2364.00±0.011.125±0.01379.84±4.15WM-1

WM

1.249±0.0550.878±0.1354.495±0.6843.50±0.041.113±0.01162.63±3.08WM-2
1.768±0.0890.872±0.1417.086±1.3053.32±0.011.136±0.01245.11±3.47WM-3
2.107±0.1181.010±0.1458.637±1.4273.28±0.021.136±0.00133.18±4.16WM-4
2.380±0.1261.018±0.17810.351±2.4403.25±0.041.131±0.00526.88±4.20WM-5
2.462±0.1381.109±0.23411.740±3.0703.25±0.011.137±0.01817.16±4.66WM-6
2.592±0.1041.257±0.29513.563±3.9063.21±0.011.136±0.00911.98±4.14WM-7
1.447±0.1490.372±0.0413.132±0.3563.69±0.081.111±0.01178.94±1.99WP-1

WP

2.547±0.0780.622±0.0176.407±0.2033.38±0.041.134±0.01261.44±2.99WP-2
3.894±0.6101.148±0.0179.811±0.3093.35±0.031.136±0.01142.63±4.90WP-3
5.128±0.0861.258±0.02212.500±0.3473.34±0.041.127±0.00929.43±6.08WP-4
6.815±0.3771.355±0.01014.555±0.3963.36±0.021.133±0.00516.59±3.83WP-5
8.379±0.4881.493±0.07515.925±0.6693.36±0.011.142±0.00710.43±4.36WP-6
8.929±0.5212.170±0.26818.515±0.6063.37±0.011.143±0.0098.20±3.65WP-7

Waste black bentonite (BB) directly taken from the filtration silos

BB

Dry 
Bentonite DM

Wet 
Bentonite

WM

WP

Water content %: 55±5%

Mixing 
method

BB:S 
(w/w)

Solvent
(S)

Black 
bentonite (BB)

Formula 
code

magnet1:8PEG200DryDM
magnet1:4PEG200WetWM
paddle1:4PEG200WetWP

WP-3 is the best compromise between 
sufficient solvent recovery % and GAE

Unconvetional and green extraction solvent
(waste-to-market approach)

[QRC]
(mg/cm2)

[RSV]
(mg/cm2)

[GA]
(mg/cm2)

Weight 
(mg)

7.12 ± 0.350.27 ± 0.022.32 ± 0.26663.4 ± 20.2

Homogeneous & Deformable
buccal film prototype!!

HPLC-DAD analyses
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• Pectin (P) – 160 mg 
of a 3% w/w 
dispersion

• WP-3 extract (E) –
640 mg

Stirring for 1 h, in the 
dark, T = 25°C

• Calcium Lactate –
104 μL of a 5% w/v 
aqueous solution

Stirring overnight, in 
the dark, T = 25°C • 800 mg poured into

a silicon mold
(12.56 cm2)

Drying for 48-72 h, in 
the dark, T = 30°C

Pectin

Pectin + 
Eudragit E 100

Pectin + 
Eudragit RS 100

Pectin + 
Eudragit RL 100

Pectin + CaCl2

Pectin +
Calcium Lactate

Buccal film characterization. Means (n = 6) ± standard errorMatrixing polymer
screening

Tested P : Ca2+ w/w ratios:
Χ 1:100
 1.1:100

Χ 1.2:100
Χ 1.3:100
Χ 1.4:100
Χ 1.5:100

Pectin + 
Hyaluronic Acid


