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COVIRAP: A Nucleic-Acid Based Rapid Diagnostic Test for infectious disease detection

This platform technology is a substitute for the resource-intensive RT-PCR for nucleic acid-
based testing of infectious diseases. The prototype and the validation are done. It has been
tested for more than 3000 samples. Regular testing is being carried out at BC Roy hospital
at IIT Kharagpur. The commercial model is also ready. The technology has been transferred
to several companies and organizations.

                                 Mission and Vision
Established in 2019, the CRTDH at IIT Kharagpur has emerged as a beacon for MSMEs, startups, and entrepreneurs in
the healthcare sector. With its array of programs and state-of-the-art facilities, the center provides holistic support
encompassing R&D, manufacturing capabilities, and licensing assistance. Over four years, CRTDH has not only
developed advanced laboratories and manufacturing plants but has also nurtured a dynamic Industry-Academia
collaboration space. The center is equipped with cutting-edge, often in-house developed technologies, and
prioritizes both affordability and accessibility, enabling entities to leverage its resources effectively, bolstered by
robust support and mentorship. CRTDH's efforts have been instrumental in strengthening the MSME sector, fostering
an inclusive ecosystem for growth and technological innovation in healthcare. This paradigm appears to be the future
of democratizing public health management, with a concomitant rejuvenation of the rural livelihood by boosting up
their employment opportunities via adopting an ecosystem approach at the same time where there is no distinction
between the rich and the poor.
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Some Premium Point-of-Care Technologies Developed at CRTDH-IIT Kharagpur
Saline-gargle-based sampling technology for infection detection

 This is a detection technology for COVID-19 that eliminates the complex and uncomfortable
method of nasopharyngeal and oropharyngeal sample collection. Instead of traditional swab
collection, the patient spits gargled saline sample into a small container, which is subjected to
standard molecular diagnostic procedures. This non-invasive testing is an ideally suited method
for regular screening of children at the pediatrician's office or at their Schools, as a community
surveillance. 

Diagnostics with Finger-Prick Blood on Paper Strip

his device-free low-cost, rapid extreme point-of-care device can quantitatively measure
plasma glucose, hemoglobin, creatinine and other blood parameters from finger-prick
blood collected on a paper strip. The strip is then scanned using AI-ML driven app for
quantitative parameter detection. This technology is being commercialised with industry
partners. This can be used for mass screening of several non-communicable diseases at
the grass root level.

Low-Cost Portable Hand-held Imaging Device for Early Screening of Oral Cancer

This is a low-cost, portable, handheld imaging device to screen oral cancer and pre-cancer
based on the measured changes in the blood flow rate of the tissue from thermal imaging
and analytics, without requiring any resourced clinical infrastructure.  This portable device
can be used for early risk assessment and categorization of the stages of oral cancer and
this method can be extended to other forms of cancer.  The technology has been
transferred to several MSMEs.

Complete Blood Count on a Spinning Disc

This is a portable spinning disc capable of testing several body fluid-based
diagnostic parameters from a single drop . The technology for measuring Complete
Blood Count (CBC), using this platform, was designed and validated. An
electrochemical sensor has been integrated for readout of the test results.

Reagent-free anemia detection

This technology harnesses on the fact that blood forms unique patterns while spreading
on a moist paper strip. The pattern carries the signature of the red blood cell contents
in a manner that those for anemic and normal patients may be classified and interpreted
to be grossly different when analyzed via a custom-made image-analytics App. This
can quickly classify at-risk patients needing emergent blood transfusion or other life
saving measures.

A multi-centric Telemedicine System Imedix

iMediX interfaces are easy to use where a patient needs to sign-in and mention the Chief
Complaints and set an appointment with the Doctor. After the proper judgment of the
patient’s ailment via physical or video consultation, the doctor can add the patient's vital
signs, advise tests, and make a medical transcription via interfacing with the medicine and
diagnostic test repository database. Multiple doctors can also cater the same patient
simultaneously. It will benefit patients in critical conditions where a group of doctors far ap

Folded Paper-Kit for Evaluating Antibiotic Resistance

There are many life-threatening diseases caused by bacteria where the antibiotics do not
work as the bacteria is resistant to the antibiotic drug. The doctors need to know a-priori
if the infecting bacteria is resistant to the drug to be prescribed. Responding to this
challenge, an origami-based folded paper was developed. For demonstration, cultured urine
samples having e-coli bacteria responsible for urinary tract infection was tested against
antibiotic drugs to assess the susceptibility of the bacteria, simply by tracking the color
changes (for example, from blue to pink) at marked  test-spots on the paper kit. In this
way, within 3-4 hours,  a recommendation on the efficacy of specific drugs for killing the
bacteria may be arrived at, facilitating life-saving timely clinical decision making.

Clinical Algorithm-driven Primary care APP

This is a clinical algorithm-driven application that mimics the doctors' minds to elucidate
the relevant medical history from the patient and transfer the data to the back-end
doctors for deciding on the clinical pathway. 40 eHealth clinics in six districts of West
Bengal are using the software.  This easy-to-use, data-driven app is scalable and can be
implemented across geographies, especially in low-resource settings.

From Lab to the Field - Towards Good Health and Well Being for All

MSME engagement fostering 'Make in India' initiative

CRTDH has incubated several MSMEs and startups for transferring the technologies to the
market and developing commercial prototypes of the devices. MSMEs are trained in
technological know-how and are supported to acquire all regulatory licensing and
validation of such devices. Several seminars, training programs and webinars are conducted
every year to facilitate their RnD work for mass manufacturing processes

Key Benefits to MSMEs
Infrastructure and space in a scientific  atmosphere
Intellectual and technical inputs to MSME for  
industrial R&D
Training and consultancy
Co-development of products and processes  with
scientists
Submission of joint proposals
Field Trials and Clinical Validation support  IP filing
and certification
Awareness programme, diagnostic camp

Facilities
Pilot plant for  manufacturing for
paper-based diagnostic kits
COVIRAP manufacturingunit
COVIRAP kit preparation unit
Data Science R&D unit
Device prototype fabrication unit
Lateral flow strip  manufacturing unit
Bio-Safety labs (L2)
Rapid prototyping unit
Microfluidic cell culture and analysis
unit
Blood sample processing  and analytics
Mobile healthcare Launch

eHealth Clinics and Diagnostic center
CRTDH does not only focus on RnD and lab-scale prototyping
but also provides diagnostic technologies to the last-mile
population with implementing partners from the industry.
CRTDH organized several health camps, validation studies, and
awareness programs in the e-health clinics and also about to
start a diagnostic centre with the cutting-edge technologies
for the extreme point-of-care.

Socio-economic implications and self-sustenance:
The various initiatives under CRTDH have thus promised to create a
variety of new jobs and self-employment opportunities locally, thereby
reducing the need for mass migration of the population to centralized
hotspots for machinery manufacturing, consumables and pharmaceutics,
software, information systems, and analytics etc. CRTDH not only
developed several healthcare technologies but as a part of the activities,
several health products including sanitizers, face masks etc. were also
developed to strengthen the revenue streams of e-health clinics at
ruralsettings.


