
The spectacular evolutionary radiation 
of bush frogs in the Western Ghats. This 

evolutionary radiation consists of two 
clades, a smaller one on the north and 
a larger one on the south, divided by a 
biogeographic barrier, the Palghat Gap. 
The study also led to the discovery of a 

large number of new lineages

A. A recording from the monkey brain 
highlighting the inferotemporal cortex

B. The response of a single neuron in the 
inferotemporal cortex, showing invariant 
response to all 3D views of two objects

C. A schematic of a transition observed 
in these neurons, wherein responses are 
initially modulated by view and only later 

become invariant to 3D view

‘Stemming’ flu by design. The conserved 
stem-domain of influenza hemagglutinin 

(HA) was engineered in the designed 
vaccine candidate to enhance the 

breadth of protection. The molecule 
provides robust protection against 

mortality (survival) and morbidity (weight 
loss) in mice

A genetic test to predict risk of 
developing a brain tumor. The test can 
classify patients into low and high risk 
categories

The fruit fly (Drosophila melanogaster) 
was used as a model to study the effects 
of pomegranate juice on the quality of 

life. Regular intake of pomegranate juice 
can significantly increase its life span, the 

study found
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Micro - shock wave exposure

Micro - shock wave generator

Remotely triggered micro - shock wave responsive 
drug delivery system

Igniter

Polymer tube

Ciprofloxacin  / Insulin loaded 
Spermidine – Dextran sulfate 

microcapsular aggregates

S.aureus

 Release of ciprofloxacin

 Biofilm disruption

 Killing of S.aureus

 Wound healing

 Release of insulin 

 Reduction in blood glucose level

 Reducing the frequency of 

insulin injection

Diabetic conditionDiabetic wound infection
Subcutaneous injectionTopical application

Ciprofloxacin loaded microparticles
were used to treat 
S.aureus skin infection in diabetic 
condition using
micro-shock waves

Insulin loaded microparticles were used to 
reduce the blood 
glucose level by triggering the insulin release 
using 
micro-shock waves

Biosensors for Diabetes and Complications Enabling Handheld Device for Suite of Electrochemical Sensors
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GHb, GAlb are better 
biomarkers for Diabetes 
management

2012: Roche’s US plant 
4.2 billion Glucose strips

Creatinin, ACR, Myoglobin  
for diabetes complications

Single Device for multiple markers
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Diabetes PoC with a single handheld device!

Glucose

G-Albumin

G-Hemoglobin 

Instant blood glucose

Glucose over 15 days

Glucose over 120 days 

Albumin Diabetes Nephropathy

Hemoglobin

Myoglobin

Anemia due to CKD

Diabetic Cardiomyopathy

• SCR7 binds to Ligase IV and inhibits 
NHEJ, one of the major DNA repair 
pathways, leading to accumulation of 
DNA breaks in cells.

• SCR7 prevents progression of tumor 
in mouse models resulting in the  
enhanced lifespan

• SCR7 can potentiate  the effect  of 
radio and chemotherapy

Development of an inhibitor that targets DNA repair pathway
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MIP (-1D)

MIP (+3D)

Treatment with Mycobacterium indicus pranii (MIP) reduces 
tumor growth

PBS (+3D)

MIP (+6D)

AFM image of  
Mycobacterium 
indicus pranii

•MIP was used as the first, candidate 
leprosy vaccine strain. It is approved as 
an adjunct to treatment with 
chemotherapeutic drugs.

•A few years back, DBT initiated studies 
to evaluate the roles of MIP as an 
adjuvant in other diseases.

Glioblastoma is the most common and malignant brain tumor
Median survival is 15-17 months, but 20 % of patients live for 36 to 48
months
Identified a DNA methylation (a kind of genetic alteration) signature that can
be
used to predict who will benefit more from the treatment
Essentially, the methylation signature (a genetic test) can classify glioblastoma
patients into;
1) low risk group
2) high risk group

Low risk group High risk group

A method to improve survival in high risk patients  

A genetic test to predict brain tumor patient survival  

Cancer 
Therapeutics

Estimates put the number of endogenous 
DSBs anywhere between 10 and 100 per 
nucleus per day

D
efective repair

Cell Death
Chromosomal 
abnormalities

DNA Double-strand breaks (DSBs)

Endoscopy simulator for training and surgery

An endoscopy simulator with 

haptic (force feedback) and 

virtual reality (VR)

Useful in training surgeons 

and is helpful in tele-surgery 

and for extending usage in 

rural settings remotely from 

expert urban doctors.

Designed and built in house.

Commercialization is in 

progress through a Bengaluru-

based company.

Disease Diagnosis based on Mechanical Characterization of Single Biological Cells

Custom-built cell-characterization 

in-house instrument.

We can squeeze, roll, stretch, and 

twist a cell to characterize it 

mechanically and thereby determine 

whether it is normal or not.

Eventually, it could become a cost-

effective alternative to disease 

diagnostics.

Single cells held with 
miniature grippers.

Cancer statistics in India
• Indian Population – 1.21 billion(121 crores)
• Cancer prevalence in India – 2.5 million (1 in 500)
• 2nd leading cause of death with  >0.5 million deaths per year
• ~8,00,000 new cases of cancer patients each year

Cancer CellsNormal Cells

Mechanism of Action
• Taxol binds to β-tubulin of the polymerized microtubules in the 

mitotic spindle and promotes the mitotic spindle stabilization 
thereby effectively halting the process of cell division at mitosis 

Paclitaxel
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A needleless drug delivery system, particularly to 
deliver insulin, using shock wave technology

Gamma H2AX foci showing DNA breaks in breast cancer cells

A handheld device to detect a suite 
of markers related to diabetes and its 

complications
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An endoscopy simulator for training  
and surgery

The mechanical characterization of cells  
for disease diagnosis
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