¥ < > .?-' ’ ﬁw' 3
-~ Ly - #
« 259 = e

Green Synthesis of Silver Nanoparticles
Using Pomegranate Peel Extract: An
Optimized Approach for Antibacterial
Applications

s 0 S L .. YA

Dr. Rocio Diaz-Puertas

Nanomaterials 2026: Innovations and Future Perspectives
17" March 2026 | Barcelona, Spain

|DTBE material nanomaterials K\
UNIVERSITAS \ ?“; "1 : ju” 2026 @ an Open Access Journal by MDPI M D\Py
]

Ns
Miguel Herndindez NI Conference




Intfroduction aterials & Method Re
Silver nanoparticles
Unique characteristics
- AgNPs

Valuable in diverse
applications

Strong antibacterial
activity
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Advantages:

« environmentally friendly

« cost-effective

« uses natural reducing agents
« sustainable
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Plant extracts contain
polyphenols, tannins and
flavonoids that can reduce AgQ”*
lons and stabilize nanoparticles.
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Objectives

The objective of this work was to develop an optimized green synthesis

method for silver nanoparticles using pomegranate peel extract.

1. Synthesize AgNPs using peel extract as reducing agent.
2. Optimize synthesis parameters using Box-Behnken design.
3. Characterize nanoparticles.

4. Evaluate antibacterial activity.

5. Integrate into nanofibers.
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Independent variables
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Experiment X, X, X5 Y, Y, Y, -
1 20 0.16 10 137.50+0.38  0.172+0.016 -38.10+0.67 7o
2 80 0.16 10 125.10+1.94 0.116x0.016 -42.20+1.04 160 I1eo
3 20 0.48 10 143.90+1.42 0.128+0.015 -37.50+0.70 E 150 b
4 80 0.48 10 162.80+1.67  0.148+0.012 -28.50+0.53 8 i -
5 20 0.32 5 135.60+0.57  0.182+0.021 -41.30+0.69 - l130
6 80 0.32 5 167.10£0.23  0.121£0.018 = -41.50+1.23 B —‘
7 20 0.32 15 157.602.08  0.127£0.014  -40.50%1.60 WG e
8 80 0.32 15 161.50+1.16  0.085£0.019 = -42.30%0.29 %0t 0 Camprette
9 50 0.16 S5 95.95+0.54 0.230+0.018 -44.40+0.15 Contour Plot: HDD (nm) 174
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1 50 0.16 15 126.10+1.34  0.186+0.003 = -44.30+0.44 a0 162
12 50 0.48 15 130.30+1.31  0.199+0.026 -43.20+0.10 ~ 156
13 50 0.32 10 126.80+0.67  0.160+0.008 -44.60+0.44 £035 150 4
14 50 0.32 10 143.00+2.30 0.159+0.013 -45.20+0.51 ‘5’0.30 1422
15 50 0.32 10 127708298  0.144£0.005 = -38.90%0.78 2 el 138
132
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L@)ﬂ Temperature PGE AgNO3 HDD HDD_standard _deviation PDI PDI_standard_deviation P Z]I?istandar'didevia‘tion
. L] 20 0.16 10 885 72 0172 0.016 -38.1 0.656
1 80 0.16 10 828 48 0116 0016 -422 1.040
O 2 20 048 10 101.4 19 0128 0015 -375 0.700
E 3 80 048 10 1057 29 0148 0012 -285 0.529
4 20 032 5 882 96 0182 0021 -413 0.693
5 80 0.32 5 118.0 99 0121 0018 -415 1.230
6 20 032 15 1114 64 0127 0014 -405 1.600
7 80 032 15 1246 6.1 0.085 0019 -423 0.289
8 50 0.16 5 870 06 0230 0018 -444 0153
9 50 048 5 89.0 95 0.169 0.019 -403 0.379
10 50 0.16 15 684 19 0186 0.003 -443 0.436
11 50 048 15 816 35 0199 0.026 -432 0100
12 50 0.32 10 767 6.7 0.160 0.008 -448 0.436
13 50 032 10 948 20 0159 0013 -452 0513
14 50 032 10 842 28 0144 0.005 -389 0.781
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MIC (ug/mL)
AgNPs-OPT AgNPs-HDD  AgNPs-PDI  AgNPs-ZP
E. coli 5.0 2.5 5.0 2.5
S. aureus 2.5 2.5 5.0 10
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« AgNPs were synthesized using a green synthesis method with pomegranate peel exiract.

« The synthesis was optimized using a Box-Behnken Design (BBD), allowing control of key
nanoparticle properties: size, polydispersity index and zeta potential.

« Characterization confirmed the successful formation of anisotropic AgNPs.

« The synthesized AgNPs showed effective and differential antibacterial activity against E.
coli and §. aureus.

« Optimized AgNPs were successfully incorporated into nanofibers, retaining part of their

antimicrobial activity.
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