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New approaches to deal with the growing concern associated with antibiotic-resistant
bacteria are in high demand. For many years, antibiotics have been the gold standard for
treating infections. However, their excessive consumption and misuse have contributed to
the rise of microorganisms resistant to antibiotic action, leading to a global health crisis.
Engineering new drug delivery platforms and uncovering alternative biomolecules with
antimicrobial and regenerative potentials is becoming extremely urgent. This Special
Issue aims at expanding our understanding of the antimicrobial action of specialized
biomolecules, recently engineered or chemically modified from their ancient origins, and
to introduce a broad audience to new systems of drug delivery.

In this collection of research, many important findings can be highlighted, namely the
emergence of flavonoid-coated gold nanoparticles [1] and the concurrent effect of quercetin
(also a bioflavonoid)- and magnesium-doped calcium silicates as highly effective antibacte-
rial agents against Gram-negative bacteria [2], the engineering of silver nanoparticles via a
new green synthesis methodology that improved the performance of these cues against
multidrug-resistant bacteria [3], and the loading of poly-ε-caprolactone nanoparticles with
4-nerolidylcatechol that specifically inhibited the growth of Microsporum canis [4]. An-
other strategy against multidrug-resistant microbials was introduced by Han et al., whose
findings demonstrated grapefruit seed extracts as effective antibacterial agents, even at
low concentrations [5], while Lin et al. revealed the potentialities of aerosolized hyper-
tonic saline against multidrug-resistant Acinetobacter baumannii, unveiling a new vehicle of
delivery for conventional antibiotics capable of improving their effectiveness [6].

Discovering new pharmaceutical strategies to fight infection is a very challenging
and time-consuming process. Considering DNA gyrase and topoisomerase IV are known
targets for novel antibacterial drug design, Saleh et al. demonstrated the effectiveness
of diphenylphosphonates as DNA gyrase inhibitors, with great potentially for new phar-
maceutical formulations [7]. Furthermore, Baranova et al. followed a different route
and resorted to live biosensors for ultra-high-throughput screening for deep profiling of
antibacterial activity and antibiotic discovery [8].

Even though most of the focus of this Special Issue is on developing and unveiling
new antimicrobial cues capable of mitigating or irradicating infection in humans, plants
and animal products are also affected by similar issues, with pesticides and other chemical
agents becoming highly ineffective against microbial plagues. Assessments of pathogenic
resistance have been made by Lianou et al. on bulk-tank milk of goat herds, to identify
potentially dangerous factors affecting the product quality [9]. These assessments are essen-
tial to better understand the mechanisms of action of microbial species, and hence, propose
personalized solutions. Wang et al. investigated a novel polyene agriculture antibiotic,
tetramycin, and determined that it could prevent several diseases in kiwi plants [10]. Allicin
and chitosan were also found to increase the resistance of Rosa roxburghii against powdery
mildew, being highlighted as a potential green, cost-effective and environmentally friendly
strategy to raise production yields [11].
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Finally, recent advances in antibiotic- and heavy-metal-loaded titanium surfaces were
examined as potential mechanisms for preventing local infection in bone-related applica-
tions [12], while for tissue engineering and wound healing, fiber–hydrogel composites were
identified as prospective effective solutions [13]. Even though this Special Issue has pro-
vided significant evidence of the high level of research and dedication in finding potential
options and solutions to the present antibiotic crisis, introducing readers to both techniques
and molecules with an active profile against microbial agents, we anticipate that there are
many antimicrobial cues and delivery systems with precise targets and mechanisms of
action still to uncover.

Funding: This research was funded by the Portuguese Foundation for Science and Technology (FCT)
grants PTDC/CTMTEX/28074/2017 and UID/CTM/00264/2020.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Alhadrami, H.A.; Orfali, R.; Hamed, A.A.; Ghoneim, M.M.; Hassan, H.M.; Hassane, A.S.I.; Rateb, M.E.; Sayed, A.M.;

Gamaleldin, N.M. Flavonoid-Coated Gold Nanoparticles as Efficient Antibiotics against Gram-Negative Bacteria—Evidence
from In Silico-Supported In Vitro Studies. Antibiotics 2021, 10, 968. [CrossRef] [PubMed]

2. Preethi, A.M.; Bellare, J.R. Concomitant Effect of Quercetin- and Magnesium-Doped Calcium Silicate on the Osteogenic and
Antibacterial Activity of Scaffolds for Bone Regeneration. Antibiotics 2021, 10, 1170. [CrossRef] [PubMed]

3. Lakkim, V.; Reddy, M.C.; Pallavali, R.R.; Reddy, K.R.; Reddy, C.V.; Inamuddin; Bilgrami, A.L.; Lomada, D. Green Synthesis of
Silver Nanoparticles and Evaluation of Their Antibacterial Activity against Multidrug-Resistant Bacteria and Wound Healing
Efficacy Using a Murine Model. Antibiotics 2020, 9, 902. [CrossRef] [PubMed]

4. Greatti, V.R.; Oda, F.; Sorrechia, R.; Kapp, B.R.; Seraphim, C.M.; Weckwerth, A.C.V.B.; Chorilli, M.; Silva, P.B.D.; Eloy, J.O.;
Kogan, M.J.; et al. Poly-ε-caprolactone Nanoparticles Loaded with 4-Nerolidylcatechol (4-NC) for Growth Inhibition of Microspo-
rum canis. Antibiotics 2020, 9, 894. [CrossRef] [PubMed]

5. Han, H.-W.; Kwak, J.-H.; Jang, T.-S.; Knowles, J.C.; Kim, H.-W.; Lee, H.-H.; Lee, J.-H. Grapefruit Seed Extract as a Natural Derived
Antibacterial Substance against Multidrug-Resistant Bacteria. Antibiotics 2021, 10, 85. [CrossRef] [PubMed]

6. Lin, H.-L.; Chiang, C.-E.; Lin, M.-C.; Kau, M.-L.; Lin, Y.-T.; Chen, C.-S. Aerosolized Hypertonic Saline Hinders Biofilm Formation
to Enhance Antibiotic Susceptibility of Multidrug-Resistant Acinetobacter baumannii. Antibiotics 2021, 10, 1115. [CrossRef]
[PubMed]

7. Saleh, N.M.; Moemen, Y.S.; Mohamed, S.H.; Fathy, G.; Ahmed, A.A.S.; Al-Ghamdi, A.A.; Ullah, S.; El Sayed, I.E.-T. Experimental
and Molecular Docking Studies of Cyclic Diphenyl Phosphonates as DNA Gyrase Inhibitors for Fluoroquinolone-Resistant
Pathogens. Antibiotics 2022, 11, 53. [CrossRef] [PubMed]

8. Baranova, M.N.; Babikova, P.A.; Kudzhaev, A.M.; Mokrushina, Y.A.; Belozerova, O.A.; Yunin, M.A.; Kovalchuk, S.; Gabibov, A.G.;
Smirnov, I.V.; Terekhov, S.S. Live Biosensors for Ultrahigh-Throughput Screening of Antimicrobial Activity against Gram-Negative
Bacteria. Antibiotics 2021, 10, 1161. [CrossRef] [PubMed]

9. Lianou, D.T.; Petinaki, E.; Cripps, P.J.; Gougoulis, D.A.; Michael, C.K.; Tsilipounidaki, K.; Skoulakis, A.; Katsafadou, A.I.;
Vasileiou, N.G.C.; Giannoulis, T.; et al. Prevalence, Patterns, Association with Biofilm Formation, Effects on Milk Quality and
Risk Factors for Antibiotic Resistance of Staphylococci from Bulk-Tank Milk of Goat Herds. Antibiotics 2021, 10, 1225. [CrossRef]
[PubMed]

10. Wang, Q.; Zhang, C.; Long, Y.; Wu, X.; Su, Y.; Lei, Y.; Ai, Q. Bioactivity and Control Efficacy of the Novel Antibiotic Tetramycin
against Various Kiwifruit Diseases. Antibiotics 2021, 10, 289. [CrossRef] [PubMed]

11. Li, J.; Li, R.; Zhang, C.; Guo, Z.; Wu, X.; An, H. Co-Application of Allicin and Chitosan Increases Resistance of Rosa roxburghii
against Powdery Mildew and Enhances Its Yield and Quality. Antibiotics 2021, 10, 1449. [CrossRef] [PubMed]

12. Esteban, J.; Vallet-Regí, M.; Aguilera-Correa, J.J. Antibiotics- and Heavy Metals-Based Titanium Alloy Surface Modifications for
Local Prosthetic Joint Infections. Antibiotics 2021, 10, 1270. [CrossRef] [PubMed]

13. Teixeira, M.O.; Antunes, J.C.; Felgueiras, H.P. Recent Advances in Fiber–Hydrogel Composites for Wound Healing and Drug
Delivery Systems. Antibiotics 2021, 10, 248. [CrossRef] [PubMed]

http://doi.org/10.3390/antibiotics10080968
http://www.ncbi.nlm.nih.gov/pubmed/34439019
http://doi.org/10.3390/antibiotics10101170
http://www.ncbi.nlm.nih.gov/pubmed/34680751
http://doi.org/10.3390/antibiotics9120902
http://www.ncbi.nlm.nih.gov/pubmed/33322213
http://doi.org/10.3390/antibiotics9120894
http://www.ncbi.nlm.nih.gov/pubmed/33322526
http://doi.org/10.3390/antibiotics10010085
http://www.ncbi.nlm.nih.gov/pubmed/33477436
http://doi.org/10.3390/antibiotics10091115
http://www.ncbi.nlm.nih.gov/pubmed/34572697
http://doi.org/10.3390/antibiotics11010053
http://www.ncbi.nlm.nih.gov/pubmed/35052930
http://doi.org/10.3390/antibiotics10101161
http://www.ncbi.nlm.nih.gov/pubmed/34680742
http://doi.org/10.3390/antibiotics10101225
http://www.ncbi.nlm.nih.gov/pubmed/34680806
http://doi.org/10.3390/antibiotics10030289
http://www.ncbi.nlm.nih.gov/pubmed/33802124
http://doi.org/10.3390/antibiotics10121449
http://www.ncbi.nlm.nih.gov/pubmed/34943661
http://doi.org/10.3390/antibiotics10101270
http://www.ncbi.nlm.nih.gov/pubmed/34680850
http://doi.org/10.3390/antibiotics10030248
http://www.ncbi.nlm.nih.gov/pubmed/33801438

	References

