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Review

Abstract

The misuse and overuse of antibiotics have driven the emergence of antibiotic-resistant bacteria in 
recent decades. With the increasing incidence of resistant strains and the significant slowdown in 
new antibiotic discoveries, treating bacterial infections has become more challenging. Therefore, 
there is an urgent need to explore alternative treatments, such as using bacterial outer membrane 
vesicles (OMVs) for targeted delivery. OMVs are nanoscale, spherical structures originating from 
Gram-negative bacteria's outer membrane. These vesicles are naturally released by almost all 
types of Gram-negative bacteria into their environment during growth and play crucial roles in 
pathogenesis by transporting specific biomolecules, such as toxins and other virulence factors, to 
host cells. Due to their unique ability to encapsulate and transport various bioactive molecules 
across the Gram negative cell membrane, nanosized OMVs hold significant potential as a novel 
platform for antibiotic delivery. This review discusses biogenesis, biofunctions, and antibacterial 
applications of OMVs.
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1. Introduction

Antibiotics are commonly used for the treatment 
of bacterial infections. The frequent or improper 
use of antibiotics has resulted in the widespread 
development of bacterial resistance to these drugs. 
The increasing incidence of multidrug-resistant 
pathogenic bacteria has made conventional 
antimicrobial treatment ineffective (1). Particularly, 
Gram-negative bacteria pose a significant challenge 
to antibiotic treatment due to their intricate, double-
membrane cell structure (2). In an effort to combat 
infections caused by Gram-negative bacteria, 

research has focused on developing new types of 
drugs and discovering new therapeutic approaches 
to overcome the limitations of current medications.

Gram-negative bacteria, like most other cells, release 
membrane vesicles, known as outer membrane 
vesicles (OMVs), to mediate a range of cellular 
functions. OMVs are small, spherical, bilayered 
particles released during normal growth and stress 
conditions (3). They range in size from 20 to 300 nm 
in diameter and consist of components from the outer 
membrane and periplasmic space of the bacterium 
(3). OMVs play crucial roles in many bacterial 
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activities including intercellular communication, 
biofilm formation and pathogenesis (1). In recent 
years, it has been established that OMVs are 
involved intracellular communication, known as 
quorum sensing, both within bacterial communities 
and between bacteria and host cells. This 
communication is facilitated by the capability of 
OMVs to transport a diverse array of biomolecules 
including proteins, lipids, nucleic acids, and small 
signaling molecules across the Gram negative cell 
envelope. 

OMVs can encapsulate and transport these 
molecules, thereby enhancing their stability and 
concentration in the extracellular environment 
(4). The unique property of OMVs to transport 
molecules suggests that OMVs can serve as 
promising vehicles for antibiotic delivery, offering 
a novel approach to combat bacterial infections 
caused by Gram negative bacteria. OMVs as 
antibiotic carriers could enhance drug delivery 
efficiency, reduce side effects, and potentially 
overcome mechanisms of resistance. This paper 
aims to provide a comprehensive overview of the 
potential of using OMVs as antibiotic carriers, 
including their biogenesis, biofunctions, isolation, 
and purification. In addition, the limitations and 
concerns regarding the clinical use of OMVs are 
discussed.

2. Formation and Composition of OMVs

OMVs were first identified in the 1960s, but it 
is only in recent decades that research on their 
formation, functions, and potential applications has 
significantly expanded (5). The formation of OMVs 
is a complex and highly regulated process influenced 
by various factors. For instance, conditions such 
as temperature fluctuations, ultraviolet radiation, 
nutrient availability, environmental stress, antibiotic 
exposure, and changes in bacterial growth status 
(6). OMVs are essentially formed through the 
outward budding of the outer membrane (OM) of 
Gram-negative bacteria. The budding occurs at 
sites where the lipoprotein connections between 
the peptidoglycan layer and the outer membrane 
are absent or disrupted, encapsulating biological 
molecules such as proteins, genetic material, and 

virulence factors derived from both the outer 
membrane and the periplasm (Fig 1) (1, 7). 

Although various models have been proposed 
to explain the complex biogenesis process, such 
as the enrichment or depletion of specific local 
proteins, alterations in membrane curvature, and 
the accumulation of periplasmic proteins and 
peptidoglycan fragments, the exact mechanism of 
OMV formation is not fully understood (8).

3. Functions of OMVs

OMVs have the ability to naturally package and 
deliver a diverse array of molecular cargoes 
including proteins, lipids, nucleic acids, and small 
signaling molecules. Through their cargoes, OMVs 
carry out various physiological and pathological 
biofunctions. They have been shown to play 
crucial roles in bacterial communication (quorum 
sensing), biofilm formation, genetic exchange and 
pathogenesis.

3.1.  Bacterial Communication and Biofilm 
Formation

OMVs are involved in quorum sensing, a 
bacterial communication process that relies on the 
production and detection of signaling molecules 
known as autoinducers. OMVs can encapsulate 
and transport these signaling molecules, thereby 
enhancing their stability and concentration in the 
extracellular environment. By facilitating the 
transfer of quorum-sensing signals, OMVs help 
bacteria monitor their population density and 
coordinate collective behaviors such as virulence 
factor production, antibiotic production, motility 
and biofilm formation (9). 

Bacterial biofilms play a significant role in the 
development of chronic infections in humans. 
Biofilms are clusters of microorganisms that mainly 
consist of polysaccharides, secreted proteins, and 
extracellular DNA.  Bacteria in biofilms can display 
antibiotic resistance up to 1,000 times higher than 
their planktonic counterparts. OMVs have been 
identified as crucial elements within the biofilm 
matrix (10). This discovery highlight that OMVs 
participate to biofilm formation 
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3.2.  Horizontal Gene Transfer

OMVs can carry genetic material, such as plasmids 
or fragments of chromosomal DNA, facilitating 
horizontal gene transfer between bacterial cells. 
This property is especially important in the spread of 
antibiotic resistance genes, which can be delivered 
to neighboring cells through OMVs, contributing 
to the emergence of multidrug-resistant bacteria 
(1,11). 

3.3. Pathogenesis 

The role of OMVs in bacterial pathogenesis has 
been increasingly recognized. Many pathogenic 
bacteria release OMVs that help them establish 
infections by facilitating tissue invasion, immune 
evasion, and host cell interactions. OMVs 
contribute to bacterial pathogenesis by delivering 
microbial toxins and virulence factors directly 
into host cells during infection and weakening the 
immune response (12). For instance, P. aeruginosa 
produces OMVs that carry virulence factors, 
including toxins, that damage host cells and tissues 
(13). Similarly, Porphyromonas gingivalis OMVs 
carrying gingipain toxin can damage the supporting 
tissues of teeth, leading to severe periodontitis (1). 

 

After mature OMVs formed, they gradually adhere 
to the host membrane, enter the cell, and release 
their cargo at a specific location. They can aid 
in immune evasion by modulating host immune 
responses or acting as decoys for antibodies (14). 
When OMVs interact with host cells, they can 
trigger immune responses such as the activation 
of macrophages, dendritic cells, or epithelial 
cells, either by inducing inflammation or immune 
tolerance. This immune modulation can be 
beneficial for bacteria, as it allows them to evade 
host defenses or establish chronic infections. In 
Neisseria gonorrhoeae, OMVs can trigger apoptosis 
of macrophages, affecting innate immun response 
and worsening the sexually transmitted disease 
gonorrhoea (15). OMVs from Helicobacter pylori 
(H. pylori) can reduce the secretion of interleukin 
8 (IL-8) or lipopolysaccharide (LPS) and allow H. 
pylori to evade the immune response and establish 
a persistent infection (16). 

4. Production, Isolation and Purification of 
OMVs

The process of isolating and purifying OMVs 
typically involves a series of steps, including 

Figure 1. Representation of the formation, release and composition of OMVs. OMVs bud from outer membrane containing 
proteins and lipids from the outer membrane and material from the periplasm. 
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cultivation, low-speed centrifugation, sterile 
filtration, ultrafiltration, ultracentrifugation, density 
gradient separation, and gel filtration (17). The 
production of OMVs begins with culturing bacteria 
in an appropriate growth medium. Typically, OMVs 
are harvested from the culture after a sufficient 
cultivation period. After culturing, bacteria in the 
culture are removed by low-speed centrifugation 
(usually 2000×g ~ 10,000×g) (3). The supernatant 
is then passed through a sterile filter (0.22 μm or 
0.45 μm)  to eliminate any remaining bacteria. 
100–500 kDa ultrafiltration membranes are used 
to to concentrate OMVs and remove non-OMV-
associated proteins. Finally, the cell-free supernatant 
is subjected to ultracentrifugation at a speed range 
between 100,000 and 200,000 g at 4 ◦C for at least 
2 h to collect OMVs (18). OMVs can be further 
purified by density gradient centrifugation with 
iodixanol, and ultracentrifuged at 100, 000 g for 
18 h.  After ultracentrifugation, the obtained OMV 
pellet is resuspended in PBS and stored at -20 or -80 
ºC (17). 

5. Characterization of OMVs

The determination of quantification and quality of 
purified OMVs is crucial for subsequent applications. 
The morphology and structure of OMVs are 
characterized by various optical microscopes such as 
transmission electron microscopy (TEM), scanning 
electron microscopy (SEM), cryogenic-transmission 
electron microscopy (cryo-TEM), and atomic force 
microscopy (AFM) (19, 20). TEM is the most 
commonly employed technique to visualize OMVs 
morphology and structure. SEM shows the three-
dimensional structure of OMVs, but its resolution is 
lower than TEM. Cryo-TEM has also been utilized 
to visualize the morphology and structure of OMVs 
(21).

Cryo-TEM examines a frozen sample, effectively 
preventing morphological changes caused by 
dehydration and chemical fixatives. Atomic Force 
Microscopy (AFM) is another method used to 
analyze the structure of OMVs with high resolution. 
It enables real-time visualization of OMVs in air 

or liquid without the need for extensive sample 
preparation, allowing for detailed observation of 
surface properties. (22). Dynamic Light Scattering 
(DLS) is usually employed to measure the OMVs 
hydrodynamic diameter, size distribution and zeta 
potential  (23).

Nanoparticle Tracking Analysis (NTA) is 
an alternative light scattering technique for 
determining the size distribution and concentration 
of nanoparticles. NTA works on principles similar 
to DLS but offers enhanced accuracy in assessing 
the size distribution of heterogeneous particles. 
Furthermore, NTA not only measures the size of 
OMVs but also counts single particles, allowing for 
simultaneous measurement of OMV yield (21, 24). 

6. OMVs as antibiotic delivery vehicles

The rising prevalence of multidrug-resistant 
pathogenic bacteria has rendered conventional 
antimicrobial treatments ineffective, underscoring 
the critical need for novel strategies to combat 
bacterial infections.  The capacity of OMVs to carry 
diverse biomolecules across the Gram-negative 
bacterial cell membrane highlights their potential 
as natural carriers for delivering antibiotics (25). 
This approach could offer a significant advantage 
in overcoming the challenges associated with 
effectively treating infections caused by these 
difficult-to-treat bacteria.

Kadurugamuwa and Beveridge (1996) were the first 
to discover that bacteria exposed to antibiotics release 
OMVs containing some of the drug. They cultured 
the Pseudomonas aeruginosa (P. aeruginosa) 
strain PAO1 in the presence of gentamicin and 
isolated gentamicin loaded OMVs (g-MVs) (26). 
Gentamicin containing OMVs (g-MVs) exhibited 
a significantly stronger inhibitory capacity against 
gentamicin-impermeable P. aeruginosa strains 
when compared to the effects of free antibiotics 
[10]. In another study, it was observed that g-MVs 
isolated from Shigella flexneri (S. flexneri ) were 
able to attach to and penetrate human epithelial cells, 
effectively delivering the antibiotic to intracellular 
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S. flexneri, resulting in significant inhibition of 
bacterial growth (27). Similarly, gentamicin-
containing P. aeruginosa OMVs were also reported 
to effectively kill some Gram-positive organisms 
such as Bacillus subtilis and Staphylococcus aureus 
(28). Study carried out by Huang et al demonstrated 
that quinolone antibiotics—such as levofloxacin, 
ciprofloxacin, and norfloxacin loaded OMVs isolated 
from Acinetobacter baumannii can effectively 
penetrate and kill pathogenic bacteria, including 
Klebsiella pneumoniae and P. aeruginosa, in vitro 
(20). Moreover, in a mouse model of intestinal 
bacterial infection, these antibiotic-loaded OMVs 
significantly reduced the bacterial load in the small 
intestine and feces of infected mice [20]. Tashiro 
et al reported that gentamicin-loaded OMVs from 
Buttiauxella agrestis (B. agrestis) demonstrated a 
potent bactericidal effect against B. agrestis as well 
as against E. coli and P. aeruginosa (11).  

The studies demonstrated that as nanoscale materials, 
OMVs can improve the efficiency of drug uptake 
and delivery. Additionally, OMVs offer excellent 
biostability, ensuring efficient drug transport. They 
protect bioactive molecules from degradation, 
enhancing cargo stability and enabling the efficient 
delivery of functional cargo to target cells. OMVs 
readily fuse with target cell membranes, exhibit 
excellent membrane stability and biocompatibility, 
and demonstrate prolonged circulation times within 
the bloodstream. These properties make them ideal 
for a variety of biomedical applications. Moreover, 
they can be genetically modified by molecular 
techniques. Compared to synthetic nanoparticles, 
OMVs generally exhibit lower toxicity, making 
them safer for therapeutic applications. Although 
OMVs have numerous advantages as antibiotic 
delivery platforms, several limitations hinder 
their widespread use as drug carriers such as 
pathogenicity, immunogenicity and controlled drug 
loading and release. One of the most significant 
drawbacks of OMV use in human is their potential to 
cause pathogenicity and immunogenicity in the host 
(1, 29). Derived from bacterial outer membranes, 
OMVs often contain LPS, which can provoke strong 
immune responses.  High LPS levels may lead to 

systemic inflammation. In addition, OMVs derived 
from pathogenic bacteria can deliver virulence 
factors, leading to toxicity in host cells. Strategies 
such as LPS modification or genetic engineering of 
bacterial strains can help reduce this risk (30).

7. Conclusion 

In today's of increasing antibiotic resistance, 
OMVs are attracting increasing attention as an 
alternative approach to the treatment of infections 
caused by Gram-negative bacteria due to their wide 
range of applications, especially in drug delivery. 
Compared to other drug delivery platforms, their 
lower toxicity, excellent biostability, and especially 
their ability to transport and protect the drugs 
they contain into targeted cells make OMVs an 
alternative to conventional antimicrobial therapies. 
This makes them a promising antibiotic delivery 
vehicle. However, the safety and efficacy of OMVs 
in clinical applications requires further study. 
Technical challenges such as the production, purity, 
stabilization and large-scale production of these 
structures should also be considered. Furthermore, 
further research on the effects of the biological 
materials carried by OMVs and their effects on the 
immune system is important. In conclusion, OMVs 
should be considered as a potential tool in the fight 
against antibiotic resistance and research in this field 
should be supported. Future studies will be critical 
for the safe and effective use of OMVs in clinical 
practice.

Conflicts of interest: The authors declare no 
conflicts of interest related to this work.

Ethics approval: Not applicable

References

1. Huang W, Meng L, Chen Y, Dong Z, Peng Q. 
Bacterial outer membrane vesicles as potential 
biological nanomaterials for antibacterial therapy. 
Acta Biomater. 2022;140:102-115.  https://doi.
org/10.1016/j.actbio.2021.12.005

2. Gauba A, Rahman KM. Evaluation of Antibiotic 
Resistance Mechanisms in Gram-Negative Bacteria. 

https://pharmedicinejournal.com
https://pharmedicinejournal.com/
https://doi.org/10.1016/j.actbio.2021.12.005
https://doi.org/10.1016/j.actbio.2021.12.005


Pharmedicine J. 2025, Volume 2, Issue 1

6 pharmedicinejournal.com

Antibiotics (Basel). 2023;12(11):1590.  https://doi.
org/10.3390/antibiotics12111590

3. Liu H, Zhang Q, Wang S, Weng W, Jing Y, Su J. Bacterial 
extracellular vesicles as bioactive nanocarriers for 
drug delivery: Advances and perspectives, Bioact 
Mater. 2022; 14:169-181.  https://doi.org/10.1016/j.
bioactmat.2021.12.006

4. 4.Collins SM, Brown AC. Bacterial Outer Membrane 
Vesicles as Antibiotic Delivery Vehicles. Front 
Immunol. 2021; 12:733064. https://doi.org/10.3389/
fimmu.2021.733064

5. Avila-Calderón ED, Ruiz-Palma del Socorro M, 
Aguilera-Arreola MaG, Velázquez-Guadarrama N, 
Ruiz EA, Gomez-Lunar Z, Witonsky S, Contreras-
Rodríguez A. Outer Membrane Vesicles of Gram-
Negative Bacteria: An Outlook on Biogenesis. 
Front. Microbiol. 2021;12:557902.  https://doi.
org/10.3389/fmicb.2021.557902 

6. Schwechheimer C, Kuehn MJ. Outer-membrane 
vesicles from Gram-negative bacteria: biogenesis 
and functions. Nat Rev Microbiol. 2015;13(10):605-
19. https://doi.org/10.1038/nrmicro3525 

7. Jan AT. Outer membrane vesicles (OMVs) of gram-
negative bacteria: a perspective update. Front. 
Microbiol. 2017;8:1053.  https://doi.org/10.3389/
fmicb.2017.01053 

8. Kulkarni HM, Jagannadham MV. Biogenesis and 
multifaceted roles of outer membrane vesicles from 
Gram-negative bacteria. Microbiology (Reading). 
2014;160 (Pt 10):2109-2121.  https://doi.org/10.1099/
mic.0.079400-0

9. Ulusoy S, B Akalin R, Çevikbaş H, Berisha A, Oral 
A, Boşgelmez-Tinaz G. Zeolite 4A as a jammer 
of bacterial communication in Chromobacterium 
violaceum and Pseudomonas aeruginosa. 
Future Microbiol. 2022; 17:861-871.  https://doi.
org/10.2217/fmb-2021-0174

10. Seike S, Kobayashi H, Ueda M, Takahashi E, Okamoto 
K, Yamanaka H. Outer Membrane Vesicles Released 
From Aeromonas Strains Are Involved in the 
Biofilm Formation. Front Microbiol. 2021; 11:613650.  

https://doi.org/10.3389/fmicb.2020.613650

11. Tashiro Y, Hasegawa Y, Shintani M, Takaki K, Ohkuma 
M, Kimbara K, Futamata H. Interaction of Bacterial 
Membrane Vesicles with Specific Species and 
Their Potential for Delivery to Target Cells. Front 
Microbiol. 2017; 8:571. https://doi.org/10.3389/
fmicb.2017.00571

12. Jones EJ, Booth C, Fonseca S, Parker A, Cross 
K, Miquel-Clopés A, Hautefort I, Mayer U, 
Wileman T, Stentz R, Carding SR. The Uptake, 
Trafficking, and Biodistribution of Bacteroides 
thetaiotaomicron Generated Outer Membrane 
Vesicles. Front Microbiol. 2020; 11:57.  https:/doi.
org//10.3389/fmicb.2020.00057

13. Magaña G, Harvey C, Taggart CC, Rodgers AM. 
Bacterial Outer Membrane Vesicles: Role in 
Pathogenesis and Host-Cell Interactions. Antibiotics 
(Basel). 2023;13(1):32. https://doi.org/10.3390/
antibiotics13010032

14. Yu YJ, Wang XH, Fan GC. Versatile effects of 
bacterium-released membrane vesicles on 
mammalian cells and infectious/inflammatory 
diseases. Acta Pharmacol Sin. 2018;39(4):514-533. 
https://doi.org/10.1038/aps.2017.82

15. Deo P, Chow SH, Hay ID, Kleifeld O, Costin A, 
Elgass KD, Jiang JH, Ramm G, Gabriel K, Dougan 
G, Lithgow T, Heinz E, Naderer T. Outer membrane 
vesicles from Neisseria gonorrhoeae target PorB to 
mitochondria and induce apoptosis. PLoS Pathog. 
2018;14(3):e1006945. https://doi.org/10.1371/
journal.ppat.1006945

16. Zhang H, Zhang Y, Song Z, Li R, Ruan H, Liu Q, 
Huang X. sncRNAs packaged by Helicobacter 
pylori outer membrane vesicles attenuate IL-8 
secretion in human cells. Int J Med Microbiol. 
2020;310(1):151356. https://doi.org/10.1016/j.
ijmm.2019.151356

17. Klimentová J, Stulík J. Methods of isolation and 
purification of outer membrane vesicles from 
gram-negative bacteria. Microbiol Res. 2015; 170:1-
9. https://doi.org/10.1016/j.micres.2014.09.006

https://pharmedicinejournal.com
https://pharmedicinejournal.com/
https://doi.org/10.3390/antibiotics12111590
https://doi.org/10.3390/antibiotics12111590
https://doi.org/10.1016/j.bioactmat.2021.12.006
https://doi.org/10.1016/j.bioactmat.2021.12.006
https://doi.org/10.3389/fimmu.2021.733064
https://doi.org/10.3389/fimmu.2021.733064
https://doi.org/10.3389/fmicb.2021.557902
https://doi.org/10.3389/fmicb.2021.557902
https://doi.org/10.1038/nrmicro3525
https://doi.org/10.3389/fmicb.2017.01053
https://doi.org/10.3389/fmicb.2017.01053
https://doi.org/10.1099/mic.0.079400-0
https://doi.org/10.1099/mic.0.079400-0
https://doi.org/10.2217/fmb-2021-0174
https://doi.org/10.2217/fmb-2021-0174
https://doi.org/10.3389/fmicb.2020.613650
https://doi.org/10.3389/fmicb.2017.00571
https://doi.org/10.3389/fmicb.2017.00571
https://10.3389/fmicb.2020.00057
https://10.3389/fmicb.2020.00057
https://doi.org/10.3390/antibiotics13010032
https://doi.org/10.3390/antibiotics13010032
https://doi.org/10.1038/aps.2017.82
https://doi.org/10.1371/journal.ppat.1006945
https://doi.org/10.1371/journal.ppat.1006945
https://doi.org/10.1016/j.ijmm.2019.151356
https://doi.org/10.1016/j.ijmm.2019.151356
https://doi.org/10.1016/j.micres.2014.09.006


Pharmedicine J. 2025, Volume 2, Issue 1

7 pharmedicinejournal.com

18. Aytar Çelik P, Derkuş B, Erdoğan K, Barut D, Blaise 
Manga E, Yıldırım Y, Pecha S, Çabuk A. Bacterial 
membrane vesicle functions, laboratory methods, 
and applications. Biotechnol Adv. 2022; 54:107869.  
https://doi.org/10.1016/j.biotechadv.2021.107869

19. Pérez-Cruz C, Delgado L, López-Iglesias C, 
Mercade E. Outer-inner membrane vesicles 
naturally secreted by gram-negative pathogenic 
bacteria. PLoS One. 2015;10(1):e0116896. https://
doi.org/10.1371/journal.pone.0116896

20. Huang W, Zhang Q, Li W, Yuan M, Zhou J, Hua 
L, Chen Y, Ye C, Ma Y. Development of novel 
nanoantibiotics using an outer membrane 
vesicle-based drug efflux mechanism. J Control 
Release. 2020; 317:1-22. https://doi.org/10.1016/j.
jconrel.2019.11.017

21. Chen H, Zhou M, Zeng Y, Lv Z, Wang P, and Han 
L. Recent advances in biomedical applications of 
bacterial outer membrane vesicles. J. Mater. Chem. 
B, 2022;10:7384-7396. https://doi.org/10.1039/
D2TB00683A 

22. Dean SN, Leary DH, Sullivan CJ, Oh E, Walper SA. 
Isolation and characterization of Lactobacillus-
derived membrane vesicles. Sci. Rep. 2019; 9:877. 
doi: https://doi.org/10.1038/s41598-018-37120-6

23. De Benedetto G, Cescutti P, Giannelli C, Rizzo R, 
Micoli F. Multiple Techniques for Size Determination 
of Generalized Modules for Membrane Antigens 
from Salmonella typhimurium and Salmonella 
enteritidis. ACS Omega. 2017;2(11):8282-8289. 
https://doi.org/10.1021/acsomega.7b01173

24. Filipe V, Hawe A, Jiskoot W. Critical evaluation of 
Nanoparticle Tracking Analysis (NTA) by NanoSight 
for the measurement of nanoparticles and protein 
aggregates. Pharm Res. 2010; 27(5):796-810.  
https://doi.org/10.1007/s11095-010-0073-2

25. Berleman J, Auer M. The role of bacterial outer 
membrane vesicles for intra- and interspecies 
delivery. Environ Microbiol. 2013 Feb;15(2):347-54. 
https://doi.org/10.1111/1462-2920.12048

26. Kadurugamuwa JL, Beveridge TJ. Bacteriolytic 
effect of membrane vesicles from Pseudomonas 
aeruginosa on other bacteria including pathogens: 
conceptually new antibiotics. J Bacteriol. 
1996;178(10):2767-74. https://doi.org/10.1128/
jb.178.10.2767-2774.1996

27. Kadurugamuwa JL, Beveridge TJ. Delivery of the 
non-membrane-permeative antibiotic gentamicin 
into mammalian cells by using Shigella flexneri 
membrane vesicles. Antimicrob Agents Chemother. 
1998;42(6):1476-83. https://doi.org/10.1128/
AAC.42.6.1476

28. MacDonald KL, Beveridge TJ. Bactericidal Effect of 
Gentamicin-Induced Membrane Vesicles Derived 
From Pseudomonas aeruginosa PAO1 on Gram 
Positive Bacteria. Can J Microbiol. 2002;48(9):810–
20.  https://doi.org/10.1139/w02-077

29. Gilmore WJ, Johnston EL, Zavan L, Bitto NJ, 
Kaparakis-Liaskos M. Immunomodulatory roles 
and novel applications of bacterial membrane 
vesicles. Mol. Immunol. 2021;134:72-85. https://doi.
org/10.1016/j.molimm.2021.02.027

30. Li P, Wang X, Sun X, Cimino J, Guan Z, Sun W. 
Recombinant Pseudomonas Bionanoparticles 
Induce Protection against Pneumonic 
Pseudomonas aeruginosa Infection. Infect Immun. 
2021;89(11):e0039621. https://doi.org/10.1128/
iai.00396-21

Cite this article: Tinaz G. Outer Membrane Vesicles (OMVs) as Antibiotic Carriers: A Promising Approach.Pharmedicine 
J. 2025;2(1);1-7. DOI: 10.62482/pmj.25

https://pharmedicinejournal.com
https://pharmedicinejournal.com/
https://doi.org/10.1016/j.biotechadv.2021.107869
https://doi.org/10.1371/journal.pone.0116896
https://doi.org/10.1371/journal.pone.0116896
https://doi.org/10.1016/j.jconrel.2019.11.017
https://doi.org/10.1016/j.jconrel.2019.11.017
https://doi.org/10.1039/D2TB00683A
https://doi.org/10.1039/D2TB00683A
https://doi.org/10.1038/s41598-018-37120-6
https://doi.org/10.1021/acsomega.7b01173
https://doi.org/10.1007/s11095-010-0073-2
https://doi.org/10.1111/1462-2920.12048
https://doi.org/10.1128/jb.178.10.2767-2774.1996
https://doi.org/10.1128/jb.178.10.2767-2774.1996
https://doi.org/10.1128/AAC.42.6.1476
https://doi.org/10.1128/AAC.42.6.1476
https://doi.org/10.1139/w02-077
https://doi.org/10.1016/j.molimm.2021.02.027
https://doi.org/10.1016/j.molimm.2021.02.027
https://doi.org/10.1128/iai.00396-21
https://doi.org/10.1128/iai.00396-21

