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Antibiotic Substitute Compounds Open the Way to Sustainability for the Global
Dairy Industry

Antimicrobial compounds are a potential alternative to antibiotic use, which is raising
concerns about growing antibiotic resistance and the risk of milk being contaminated
with antibiotic residues.
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According to a VNA reporter in Singapore, a research team in the country has developed
new antibacterial compounds that can help treat bovine mastitis - a bacterial disease
that reduces milk yield and costs billions of dollars a year to the global livestock
industry.

These compounds are seen as a potential alternative to antibiotic use, which is raising
concerns about growing antibiotic resistance and the risk of milk contaminated with
antibiotic residues.

According to The Straits Times, this is the result of an interdisciplinary research team on
antimicrobial resistance (AMR) consisting of scientists from Nanyang Technological
University (NTU) and the Singapore-MIT Research and Technology Alliance (Smart), a
research enterprise of the Massachusetts Institute of Technology (MIT) in Singapore.



Bovine mastitis is an inflammation of the mammary glands caused by microorganisms
entering through the milk ducts, usually occurring in about 30-45 minutes after milking,
when the nipple is still open and susceptible to bacterial infection.

According to Dr. Zhang Kaixi, a scientist from Smart's AMR team, farms often dip cow
nipples in an antiseptic solution containing iodine or chlorhexidine (disinfectant) to
prevent diseases.

However, long-term use of these solutions can cause irritation and cracking of the
nipple skin, making it easy for bacteria to enter. When cows have mastitis, they will be
treated with antibiotics but produce milk that contains high amounts of antibiotics and
must be discarded within 10-11 days, not consumed or traded.

In addition, some bacteria have begun to become resistant to commonly used
antibiotics. In addition, there are also concerns that iodine or chlorhexidine could
follow wastewater into the environment, harming aquatic organisms.

In a study published in the journal Nature Communications (July 2025), scientists said
they have discovered a new compound called oligoimidazolium carbon acid (OIM) that
has the ability to address these limitations.

According to Professor Mary Chan, co-lead of the research team at NTU's School of
Chemistry, Chemical Engineering and Biotechnology, the OIM is designed to develop a
new generation of antimicrobial polymers applied in agriculture and biomedicine to
fight resistant bacteria.

Parts of the OIM can be converted into highly active molecules called carbenes, which
help them penetrate the protective membrane of bacteria, destroying DNA and
effectively killing bacteria. Because this mechanism is more potent than traditional
antimicrobial compounds, OIM only requires lower doses, reducing the risk of side
effects.

Dr. Zhang said the experiment showed that cow teats immersed in the OIM solution did
not become inflamed despite exposure to bacteria, while the compound was non-
irritating, easy to wash and did not have a negative impact on the environment.

"OIM is a biodegradable compound that, after use, break down into natural, non-toxic
and non-polluting molecules, which is much more friendly than iodine or chlorhexidine,"
she said.



Professor Chan added that OIM does not change the composition or safety of milk, and
is a "very promising" compound. The team is currently conducting longer-term trials on
a herd of about 30-40 cows at a farm in Malacca (Malaysia) to evaluate efficacy and
safety, after positive results in the lab and at a farm in China.

Professor Paula Hammond - Executive Vice Provost of MIT and co-author from the
Smart AMR team said that after obtaining positive results in both research and
fieldwork, the team is collaborating with businesses to scale up and move towards the
commercialization of this new antimicrobial compound.

Several agricultural companies in Australia, Belgium and Malaysia have expressed
interest in using OIM. In the future, the team plans to set up a spin-off company to bring
the technology to market.

Read the original article here.
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Original text

Hop chat thay thé khang sinh mé ra huwédng di bén virng cho nganh sira toan cau

Cac hgp chat khang khuan la giai phap thay thé tiém nang cho viéc sif dung khang sinh
von dang lam day lén lo ngai vé tinh trang khang khang sinh ngay cang tang, nguy co sira
bi nhiém tén du khang sinh.
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Theo phéng vién TTXVN tai Singapore, mét nhdm nghién cttu tai nudc nay da phat trién
céc hop chat khang khuan mdi co thé gitp diéu tri bénh viém vi & bd - mét can bénh do
vi khuén gay ra lam gidm nang suét sita va gay thiét hai hang ty USD moi ndm cho nganh
chan nudi toan cau.

Céc hgp chat nay dugc xem la gidi phap thay thé tiém nang cho viéc sir dung khang sinh
von dang lam day lén lo ngai vé tinh trang khang khang sinh ngay cang tang va nguy co
sita bi nhiém tén du khang sinh.

Theo to Straitstimes, day la két qua cia nhdm nghién clru lién nganh vé khang khang
sinh (AMR) gbm céac nha khoa hoc thudc Dai hoc Cong nghé Nanyang (NTU) va Lién
minh Nghién clru va Cong nghé Singapore-MIT (Smart), mét co s& nghién clu ctia Vién
Cong nghé Massachusetts (MIT) tai Singapore.

Bénh viém v & bo (bovine mastitis) la tinh trang viém tuyén sira do vi sinh vat xam nhap
qua 8ng dan s(ra, thudng xay ra trong khodng 30-45 phut sau khi vat sita, thdi diém dau
vU cOn ma& va dé bi nhiém khuan.

Theo Tién sy Trvong Khai Hy, nha khoa hoc thuéc nhém AMR clia Smart, hién nay cac
trang trai thudng nhing dau v bo vao dung dich sat khuén chira iod hodc chlorhexidine
(chat khirtrung) dé phong bénh.

Tuy nhién, viéc sir dung lau dai cac dung dich nay c6 thé gay kich &rng, nirt né da dau vu
khié&n vi khuan dé xam nhap. Khi bo bi viém vi sé dugc dung khang sinh dé diéu tri
nhung lai tao ra sira c6é chira lugng khang sinh cao va phai loai bd trong vong 10-11 ngay,
khong dugc tiéu thu hoac bubn ban.

Ngoai ra, mot s6 vi khuan da bat dau khang lai céc loai thudc khang sinh thudng duoc
st dung. Ngoai ra, cling c6 nhirng lo ngai rang iod ho&c chlorhexidine c6 thé theo nudc
thai rira chay ra moéi truong, gay hai cho hé sinh vat thuy sinh.

Trong nghién clru dang trén tap chi Nature Communications (thang 7/2025), cac nha
khoa hoc cho biét da phat hién hgp chat méi mang tén oligoimidazolium carbon acid
(OIM) cé kha nang giai quyét nhirng han ché trén.

Theo Gido su Mary Chan, dong trudng nhdm nghién cru tai Trudng Hoa hoc, Ky thuét
héa hoc va Céng nghé sinh hoc thudc NTU, OIM duoc thiét ké nham phat trién thé hé



polyme khang khuéan mdi i’ng dung trong néng nghiép vay sinh dé chéng lai vi khuén
khang thudc.

Mot phan ctia OIM cé thé chuyén hda thanh cac phan tir hoat tinh cao goi la carbene,
giup chang xuyén qua mang bao vé clia vi khuén, pha hiy ADN va tiéu diét vi khuén hiéu
qua. Do co ché& nay manh hon so vdi cac hgp chat khang khuén truyén théng, OIM chi
can liéu thap hon, giam nguy cao tac dung phu.

Tién sy Truang cho biét thi nghiém cho thay nhirng con bo dugc nhiing dau vi trong
dung dich OIM khéng bi viém nhiém du tiép xdc vdi vi khuan, trong khi hgp chat nay
khéng gay kich (ng, dé rira sach va khdng gay tac dong tiéu cuc téi méi trudng.

“OIM la hgp chat phan hdy sinh hoc, sau khi sir dung sé tach thanh cac phan tor tu
nhién, khéng déc hai va khéng gay 6 nhiém, than thién hon nhiéu so véi iod hodc
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chlorhexidine,” 6ng noi.

Gido su’ Chan néi thém rang OIM khéng lam thay di thanh phan hay dé an toan cla

n

sifta, dong thoi la hgp chéat “rat trién vong”. Hién nhom dang tién hanh thir nghiém dai
han trén dan bo khoang 30-40 con tai trang trai & Malacca (Malaysia) dé danh gia hiéu
qua va do an toan, sau khi da c6 két qua kha quan trong phong thi nghiém va tai mot
noéng trai & Trung Quac.

Gido su Paula Hammond - Hiéu pho truong MIT kiém déng chd nhiém nhom Smart AMR
cho biét, sau khi thu dugc két qua tich cuc trong ca nghién cltu lan thyc dia, nhoém dang
hgp tac véi cac doanh nghiép dé ma réng quy mo va tién tdi thuong mai héa hgp chat
khang khuan mdi nay.

Mot s cong ty ndng nghiép tai Australia, Bi va Malaysia da bay té quan tam dén viéc sur
dung OIM. Trong tuang lai, nhdm nghién cru du ki€én sé thanh lap cong ty con dé dua
cong nghé nay ra thi truong./.

Doc bai géc tai day.
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