
PCSMANTRA.COM · Study Article

Biofilm-Breaking Enzyme on Gauze:
the IISc Study and Its Limits

Science and health (Mains: General Studies-II and III) | Original research published: 31 July

2026 | Published: 24 October 2026

Why in the News

Researchers at the Indian Institute of Science have identified an enzyme that weakens the

outer structure of bacterial biofilms and stabilised it on medical gauze, that is, a mesh-like

dressing. The study published in npj Biofilms and Microbiomes on 31 July 2026 includes

laboratory testing and a model of infected wounds in rats. The publisher has described the

available manuscript as a preliminary, unedited accepted version; the content can change

in further editing. The enzyme has been named CRHAB. It was discovered from genomic

information of microbes linked to the cow's rumen. This should not be understood as advice

to put cow-stomach material directly on a wound. The work's main idea is to weaken the

bacterium's communal covering instead of killing it directly. This is not the announcement

of an approved treatment for humans or a new dressing available in the market.

What Is a Biofilm?

A biofilm is a community of surface-attached microbes that builds an outer mesh of material

around itself. It can contain components like polysaccharides, proteins and DNA present

outside cells. This mesh is not merely passive dirt; it plays a role in the community's

structure and stability. On the surfaces of wounds and medical devices, a biofilm can create

the challenge of keeping an infection persistent. The condition of bacteria inside it is not like

bacteria floating in an open liquid. The reach of drugs and immune cells can also be

affected. So it is not right to assume the same result inside a biofilm as the sensitivity found
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in an ordinary bacterial test. The structure, the bacteria's state and the surrounding

environment have to be understood together. This is the very reason that targeting biofilms

is a separate research subject.

Which Bacterium Was the Study Centred On?

The main model was Acinetobacter baumannii, a bacterium important in hospital-associated

infections. In the World Health Organization's 2024 priority list, carbapenem-resistant

Acinetobacter baumannii is in the critical-priority group. This classification should not be

turned into a statement of the bacterium's equal resistance in every state and to every

drug. The study also observed activity on the biofilm of Klebsiella pneumoniae. This does

not mean success on all pathogens and all mixed infections. The chemical build of different

bacteria's outer meshes can differ. An enzyme's usefulness will depend on its targeted

material and the access available. So an effect in two examples is a useful signal, but not

proof of one treatment for all hospital infections.

The Discovery's Link with the Cow's Rumen

Microbes living in the rumen are a potential source of enzymes that break down complex

plant material. The researchers searched for enzymes with polysaccharide-breaking

capability in such microbes' genomic information. After identification, the chosen enzyme

was studied scientifically. Here the natural source is the start of the search, not a ready

home remedy. A useful molecule being found in a biological source does not make that

source's raw form a safe or effective treatment. Control of purity, quantity, structure and

activity is essential. The study's contribution concerns a specific enzyme and a specific

biofilm. Turning it into a general confirmation of all natural substances' medical benefit

would cross science's limit. In biotechnology there are many separate development stages

from source to product.

What Did the Enzyme Do to the Biofilm?

In the research, the enzyme broke the biofilm's polysaccharide-rich outer mesh and affected

its formation and the persistence of already formed biofilm. But in the conditions tested, the

enzyme did not directly stop the growth of bacteria present in open liquid. This distinction is

central. A reduction of the outer structure is not by itself equal to all bacteria dying. The



research used different indicators like microscopy, biomass and measurement of living

bacteria. The meanings of these indicators differ. Fewer bacteria visible on a surface is not

proof of their being gone from the whole infection. Bacteria can also escape from a

weakened mesh. So the combined question of dispersing the covering and then effectively

removing the bacteria remains important.

The Role of Immunity and Antibiotics

When the biofilm's structure weakens, reaching the bacteria can become easier for immune

cells. In the study, signs of macrophages taking up bacteria increased. The complementary

roles of the enzyme and an antibiotic called colistin were also tested. It is more accurate to

say that one works on a structural mesh and the other on the bacterium's ability to stay

alive. It was not that in every experiment the combination gave extra benefit on every

measure. In some tests of dispersing a mature biofilm, adding a low amount of colistin with

the enzyme gave no extra benefit. The combination's useful results in the rat wound model

are in a different context. This should not be turned into advice for a patient to add, change

or stop an antibiotic on their own.

What Did the Bioactive Gauze Show?

The researchers made a local bioactive material by stabilising the enzyme on gauze in a

covalent way. The enzyme staying on the surface, remaining active and being useful in the

wound environment are separate requirements. In rats with infected wounds, the enzyme-

carrying gauze was assessed for bacterial load, wound healing and inflammation-related

signs. The article reports better treatment-related results. Still, this is not a test of old

human wounds, diabetes-related foot wounds or every kind of infected wound. An animal

model gives a controlled condition, but not the full complexity of human disease. Because

the gauze stayed safely on the wound, it was not possible to keep watching the wound's

progress continuously. So the assessment was done with many end-point measures.

Is the Worry of Resistance Over?

The authors discuss a relatively independent structure-targeted strategy against resistance.

The idea is that not directly attacking the bacterium's ability to stay alive can mean a

different selection pressure. In a limited serial-exposure test, no new resistance appeared.



But this is not proof that resistance will never arise in the future. A test of six serial steps is

not equal to broad medical use over a long period. Biofilm-linked tolerance and hereditary

antibiotic resistance are also not entirely identical concepts. So calling this method a

solution that ends the question of resistance forever would be wrong. Its potential

usefulness is as a complement to existing treatments; monitoring of safe use and resistance

will still remain necessary.

What Are the Limits Before Human Use?

Favourable results in chosen cell lines and safety-related signs in rats are initial evidence.

They do not fully answer allergy, immune reaction, repeated use and long-term effects in

humans. In large-scale production, the enzyme's uniform quality, the speed of becoming

inactive and the dressing's storage will also have to be examined. The ordinary

arrangements for preventing infection in a hospital, cleanliness and proper wound care are

not replaced by such a material on its own. A treatment's usefulness will not be decided by

activity in the laboratory alone; benefit compared with available care, cost and ease of use

will also have to be seen. In medical trials, proper comparison and clear outcome-measures

will remain essential. Whether one enzyme will be enough in a wound with a mixed bacterial

community or several enzymes will be needed is a separate question. The institute has

spoken of the possibility of patches and delivery systems for respiratory infections ahead.

These should not be taken as completed human testing in the current research. A treatment

given through the breath and a dressing on a wound are different uses; the safety and

effectiveness of both will have to be proven independently.

What Will Need Watching Next?

The next step will be testing the results across more diverse bacterial groups, wound

conditions and independent laboratories. Suitable safety and medical trials will be

necessary in the direction of human use. Alongside, it will have to be understood how

control of the bacteria that escape after the biofilm disperses will be ensured. In the mains

exam, link this example to antimicrobial resistance, biotechnology and functional medical

materials. The central lesson is that directly killing the pathogen is not the only research

direction; weakening its protective mesh can also be useful. But keeping the distance from

laboratory and animal-model success to an approved human treatment is necessary. Calling



a potential complementary strategy a ready treatment would be wrong from both the

scientific and the public-health points of view.

Practice Question

How can enzymes that target a biofilm's outer mesh help in infection control? State the

limits of this strategy in the context of antimicrobial resistance and human use. (250 words)

Frequently Asked Questions (FAQ)

Short answer: in the study published in npj Biofilms and Microbiomes on 31 July 2026,

Indian Institute of Science researchers identified the CRHAB enzyme, which weakens a

biofilm's outer structure, and stabilised it on medical gauze; the study includes laboratory

testing and a model of infected wounds in rats.

Question: What is the work's main idea?

The main idea is to weaken the bacterium's communal covering instead of killing it directly.

The enzyme was discovered from genomic information of microbes linked to the cow's

rumen. This should not be understood as advice to put cow-stomach material directly on a

wound.

Question: Which bacterium was the study centred on?

The main model was Acinetobacter baumannii, a bacterium important in hospital-associated

infections. The study also observed activity on the biofilm of Klebsiella pneumoniae. An

effect in two examples is a useful signal, but not proof of one treatment for all hospital

infections.

Question: Is this an approved treatment for humans?

No. This is not the announcement of an approved treatment for humans or a new dressing

available in the market. The publisher has described the available manuscript as a

preliminary, unedited accepted version, and the content can change in further editing.
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