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DESCRIPTION
Antimicrobial research has advanced in recent years, with a 
greater emphasis on the development of biotherapeutics as an 
alternative to infectious disease. Biotherapeutics, which include 
antibodies, peptides, and probiotics, have emerged as new 
replacements capable of solving antimicrobial resistance problems 
and delivering more concentrated and effective medicines.

Monoclonal antibodies

In biotherapeutics for antimicrobial research is the exploration 
of Monoclonal Antibodies (mAbs) as precision tools in the fight 
against infectious agents. These antibodies, designed to target 
specific pathogens or their toxins, offer a highly targeted 
approach to neutralizing microbial threats. Monoclonal 
antibodies can be engineered to recognize and bind to unique 
epitopes on the surface of bacteria or viruses, disrupting their 
ability to infect host cells. This targeted approach not only 
enhances the therapeutic efficacy but also minimizes the impact 
on the host's normal flora, reducing the risk of collateral damage 
often associated with broad-spectrum antibiotics [1].

Antibody-drug conjugates

The development of Antibody-Drug Conjugates (ADCs) represents 
an advancement in the specificity of antibodies for antimicrobial 
applications. ADCs combine the precision of monoclonal 
antibodies with the potent cytotoxic effects of small-molecule 
drugs [2]. In the context of antimicrobial research, ADCs can be 
designed to selectively deliver antimicrobial agents to infected 
cells, enhancing their intracellular killing capacity. This strategy 
holds potential for overcoming challenges associated with 
bacterial and intracellular pathogen persistence [3].

Antimicrobial peptides

Peptide-based biotherapeutics have also emerged as a burgeoning 
trend in antimicrobial research. AntiMicrobial Peptides (AMPs), 
naturally occurring or synthetic, exhibit broad-spectrum activity

against bacteria, fungi, and viruses. The unique mode of action 
of AMPs, often disrupting microbial membranes, makes them 
less prone to inducing resistance compared to traditional 
antibiotics. Researchers are exploring the potential of AMPs not 
only as direct antimicrobial agents but also as adjuvants to 
enhance the efficacy of existing antibiotics or as 
immunomodulatory agents to boost the host's innate immune 
response [4].

Probiotics

In the field of probiotics, the development of biotherapeutic 
interventions to modulate the gut microbiota and confer 
protection against infections is gaining traction. Probiotics, live 
microorganisms with documented health benefits, can be 
harnessed to prevent or treat infectious diseases [5]. Strategic 
manipulation of the gut microbiome using engineered probiotics 
or microbiome-targeted therapies aims to create an environment 
that is less conducive to the growth of pathogenic microbes. This 
approach represents a best and preventive strategy in 
antimicrobial research, focusing on maintaining a balanced 
microbial community to support overall health [6].

Bacteriophage

Bacteriophage treatment is being rediscovered and advanced in 
biotherapeutics. Bacteriophages, often known as phages, are 
viruses that infect and multiply within bacteria. Phage sensitivity 
to certain bacterial strains makes them an appealing tool for 
precision medicine in the field of infectious diseases. These 
phage cocktails, which are made up of numerous phages, are 
intended to target a wide range of bacterial strains, minimizing 
the barriers faced by bacterial variety and the evolution of 
resistance strains. The integration of cutting-edge technologies, 
such as synthetic biology and CRISPR-based approaches, is 
reshaping the field of biotherapeutics in antimicrobial research. 
Researchers are utilizing these tools to engineer microbes, 
including bacteria and yeast, for the production of therapeutic 
proteins or peptides [7].

Short Communication

Correspondence to: Camille Granada, Department in Biotechnology, University of Taquary Valley, Lajeado, Brazil, E-mail: cegranada74@univates.br

Received: 30-Oct-2023, Manuscript No. JNBD-23-28395; Editor assigned: 02-Nov-2023, PreQC No. JNBD-23-28395 (PQ); Reviewed: 16-Nov-2023, QC No. 

JNBD-23-28395; Revised: 23-Nov-2023, Manuscript No. JNBD-23-28395 (R); Published: 30-Nov-2023, DOI: 10.4172/2155-983X.23.13.230

Citation: Granada C (2023) Advancements in Biotherapeutics: Exploring Antimicrobial Research. J Nanomedicine Biotherapeutic Discov. 13:230.

Copyright: © 2023 Granada C. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Nanomedine Biotherapeutic Discov, Vol.13 Iss.6 No:1000230 1

Journal of Nanomedicine &
Biotherapeutic Discovery



1. Streicher LM. Exploring the future of infectious disease treatment in
a post-antibiotic era: A comparative review of alternative therapeutics.
J Glob Antimicrob Resist. 2021;24:285-295.

2. Nagarajan K, Marimuthu SK, Palanisamy S, Subbiah L. Peptide
therapeutics versus superbugs: highlight on current research and
advancements. Int J Pept Res Ther. 2018;24:19-33.

3. Matos de Opitz CL, Sass P. Tackling antimicrobial resistance by
exploring new mechanisms of antibiotic action. Future Microbiol.
2020;15(9):703-708.

4. Nezhad-Mokhtari P, Javanbakht S, Asadi N, Ghorbani M, Milani
M, Hanifehpour Y, et al. Recent advances in honey-based hydrogels
for wound healing applications: Towards natural therapeutics. J Drug
Deliv Sci Technol. 2021;66:789.

5. Soni M, Handa M, Singh KK, Shukla R. Recent nanoengineered
diagnostic and therapeutic advancements in management of Sepsis. J
Control Release. 2022;352:931-945.

6. Bicker KL, Cobb SL. Recent advances in the development of anti-
infective peptoids. Chem comm. 2020;56(76):58-68.

7. Geng Z, Cao Z, Liu J. Recent advances in targeted antibacterial
therapy basing on nanomaterials. InExploration. 2023;3:117.

8. Hussain Z, Thu HE, Amjad MW, Hussain F, Ahmed TA, Khan S.
Exploring recent developments to improve antioxidant, anti-
inflammatory and antimicrobial efficacy of curcumin: A review of new
trends and future perspectives. Mater Sci Eng C. 2017;77:1316-1326.

Granada C

Challenges in the translation of biotherapeutics

Despite the developments, challenges persist in the translation of 
biotherapeutics from lab to patients. Immunogenicity, stability, 
and scalability are critical considerations in the development of 
biotherapeutic agents. Additionally, regulatory frameworks need 
to evolve to accommodate the unique characteristics and 
manufacturing processes associated with these innovative 
approaches [8].

CONCLUSION
In conclusion, the evolving trends of biotherapeutics in 
antimicrobial research mark a pivotal moment in the quest for 
effective solutions against infectious diseases. The precision, 
versatility, and reduced risk of resistance associated with 
biotherapeutics position them as valuable additions to the 
antimicrobial arsenal. That the ongoing innovations in 
biotherapeutics hold immense potential for addressing the 
complexities of antimicrobial resistance and shaping the future 
of infectious disease treatment.
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