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Topic1l. HOW TO CHECK IF A MATERIAL IS A SUPERCONDUCTOR

Important for the subject: Science and technology

Non-superconductive

Metal .
3
5 -
v - | r—
2| __— Superconductor
L
(14

0K Tc Temperature

Introduction

In recent news, South Korean researchers claim to have discovered LK-99, a potential room-
temperature superconductor, which could revolutionize various industries.

However, independent verification is required before confirming its legitimacy.
Identifying a Room-Temperature Superconductor

e To establish LK-99 as a superconductor, researchers need to observe four key effects
associated with the superconducting state:

Electronic Effect

e Zero Resistance: A true superconductor exhibits zero electrical resistance. Testing this
requires advanced equipment, especially for small sample sizes.

Magnetic Effect
Meissner Effect (Type | Superconductors):

e Below a critical magnetic field strength, type | superconductors expel magnetic fields
from their bodies.
e This is observed as a magnet placed near the material is repelled.

Flux Pinning (Type Il Superconductors):

e Type Il superconductors allow magnetic fields to penetrate partially but prevent their
movement within the material.

e Flux pinning enables the material to return to its original position when moved within a
magnetic field.
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Thermodynamic Effect
Change in Specific Heat:

e Superconductors undergo a drastic change in electronic-specific heat at their transition
temperature.

e The electronic-specific heat decreases as the material enters the superconducting state and
increases when warmed back to its nonsuperconducting state.

e The specific heat is the heat required to increase the temperature of the electrons in the
material by 1 degree Celsius.

Spectroscopic Effect
Energy Level Gap:

e In asuperconductor, certain energy levels become inaccessible for electrons.
e Scientists can map these forbidden energy levels as a distinctive ‘gap’ in the material’s
energy spectrum.

Bardeen-Cooper-Schrieffer theory of superconductivity:

e Discovery and Scientists: In 1957, John Bardeen, Leon Cooper, and John Robert
Schrieffer formulated the BCS theory, earning them the 1972 Nobel Prize in Physics.

e Explanation of Superconductivity: The BCS theory explains how electrons in certain
materials can overcome their natural repulsion by forming pairs (Cooper pairs) at low
temperatures through lattice vibrations (phonons).

e Cooper Pairs: These pairs consist of electrons with opposite spins and zero net
momentum, enabling them to move through the lattice without resistance.

e Energy Gap: Cooper pairs create an energy gap in the electronic energy spectrum,
preventing individual electrons from occupying specific energy levels.

e Zero Resistance: Due to Cooper pairs moving unimpeded, superconductors exhibit zero
electrical resistance, enabling efficient current flow.

e Meissner Effect: The BCS theory accounts for the Meissner effect, where
superconductors expel magnetic fields from their interiors when cooled below a critical
temperature, leading to magnetic levitation.

e Significance: The theory revolutionized the understanding of zero resistance and
magnetic field expulsion in superconductors, with widespread implications for technology.

Limitations and Unconventional Superconductors:

e Although successful for conventional superconductors, the BCS theory falls short in
explaining unconventional superconductors, spurring ongoing research in the field.
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Topic 2. INDIA DEFENCE MINISTRY TO REPLACE MICROSOFT OS WITH
MAYA

Important for the subject: Science and technology

Rising cyber and malware attacks on defense and critical infrastructure. The decision to
replace Microsoft OS with indigenous “Maya” OS to counter threats.

Operating System:

e An operating system (OS) is software that manages computer hardware and provides a
user interface for software interaction.

e Examples: Windows, macOS, Linux, Android, iOS.

e Ubuntu is a popular open-source operating system based on the Linux kernel. It’s known
for its user-friendly interface and community-driven development.

Cyber Threats:

e Malware: Harmful software that damages computer systems, e.g., viruses and
ransomware.

e Phishing: Deceptive messages aiming to extract sensitive info or trigger malicious links.

e DoS (Denial of Service) Attacks: Flooding systems to disrupt availability through
overwhelming traffic.

e Ransomware: Encrypts data and demands payment for release.

e Social Engineering: Manipulating people to share sensitive details.

e Hacking: Unauthorized access for data theft, modification, or disruption.

e Insider Threats: Data breaches by individuals within an organization.

e Malvertising: Distributing malware through online ads.

e Data Breaches: Unauthorized access to private information.

e 0T Vulnerabilities: Exploiting weak points in Internet of Things devices.

Maya Operating System: Seamless Transition

e Built on open-source Ubuntu, resembling Windows interface. Users are assured of
minimal disruption during migration.

Chakravyuh: End-Point Detection and Protection

e Chakravyuh deployed alongside Maya OS.

e Designed to detect and prevent malware attacks.

e Evaluation and Adoption by Armed Forces Indian Navy approves and adopts Maya
OsS.

¢ Indian Army and Air Force evaluating for future adoption.

Rapid Development of Maya OS

e Maya OS developed by government agencies in six months.
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e Addresses escalating cyberattacks and malware incidents.
Implications and Future Outlook

e Maya OS adoption sets cybersecurity precedent.
e Encourages sectors to prioritize local, secure technologies.

Topic 3. LEARNING FROM THE CHIPS ACT OF THE U.S.

Important for the subject: Science and technology

CHIPS for America Act of 2022

Advanced microelectronics research and development
$11,000,000,000

CHIPS for America Defense Fund
$2,000,000,000

CHIPS for America International Technology

. : Security and Innovation Fund
Semiconductor \\ $500,000,000

incentives 7
$39,000,000,000 CHIPS for America Workforce and Education Fund

$200,000,000

Public Wireless Supply Chain Innovation Fund
$1,500,000,000

What is the CHIPS Act and its significance?

The CHIPS Act (Creating Helpful Incentives to Produce Semiconductors and Science
Act) was enacted in 2022 in the U.S., allocating $52.7 billion over five years to boost
American semiconductor competitiveness, innovation, and national security.

How does the CHIPS Act structure its implementation?
Funding Allocation: The Act splits funds into four areas:

e CHIPS for America Fund (CFAF) ($50B) for manufacturing and research,
Department of Defense (DoD) ($2B) for unique defense technologies, Department of
State ($0.5B) for supply chain security, and National Science Foundation (NSF) ($0.2B)
for workforce growth.

e Inter-Agency Collaboration: The Act emphasizes inter-agency coordination, reflecting
the priority given to the semiconductor sector.

How does India’s semiconductor policy compare to the CHIPS Act?

e Indian Approach: India’s policy is managed by the Ministry of Electronics and
Information Technology (MeitY), divided among the India Semiconductor Mission
(ISM) and the Center for Development of Advanced Computing (C-DAC), lacking the
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holistic structure of the CHIPS Act.
e Suggested Synergy: India can enhance policy effectiveness by adopting the
multidepartmental approach of the CHIPS Act.

How does the CHIPS Act emphasize workforce development?

e Workforce Plans: Companies seeking funding under the Act must submit workforce
development plans, highlighting the importance of skilled personnel.

e National Semiconductor Technology Center (NSTC): The NSTC collaborates with
industry and academia to build a skilled semiconductor engineering workforce.

What is India’s approach to building a semiconductor workforce?
Chips2 Startup (C2S) Programme:

e MeitY’sChips2 Startup (C2S) program collaborates with universities and colleges.

e Goal: Establish India as a semiconductor hub.

e Applicants: Open to academia, R&D, startups, and MSMEs.

e Focus: Train 85,000 engineers in VLSI and Embedded System Design.

e Development Targets: Create 175 ASICs and 20 SoC prototypes in 5 years.

e ESDM Growth: Contribute to Electronics System Design & Manufacturing sector.

e Collaboration: Involves academia, R&D, industry, startups, and MSMEs.

e Value Chain: Covers research, hardware design, system development, and R&D.

e Participants: Includes IITs, NITs, IITs, private colleges, and around 100 academic/R&D
institutions.

e Startup Involvement: Through collaborative projects, challenges, and proposals.

e Tracks: Divided into Systems/SoCs/ASICs development, Application Oriented Working
Prototypes, and Proof of Concept Research.

e Nodal Agency: C-DAC (Centre for Development of Advanced Computing).

e C-DAC: Centre for Development of Advanced Computing, an entity under MeitY

e Established: Founded in 1988.

e Purpose: Engaged in research, development, and innovation in advanced computing
and electronics.

e Notable Projects: Developed India’s first supercomputer PARAM, and contributed to
language technologies.

e Inclusivity: To ensure an inclusive strategy, India should focus on certifying quality
private training institutes alongside universities.

How is accountability structured in the CHIPS Act?

e CHIPS Program Office (CPO): The CPO guides project viability criteria, ensuring
alignment with strategic goals.

e Investment Principals and Financial Structuring Directors: These roles catalyze
private sector investment, diversifying funding sources.
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e Transparency and Reporting: Regular monthly progress reports enhance transparency
and accountability.

What areas of research does the CHIPS Act prioritize?

e Future Research Focus: The Act allocates $11B to future research, particularly
advanced packaging for a competitive edge.

e Forward-Looking Approach: The Act’s focus on advanced packaging emphasizes the
importance of continuous technological innovation.

How does India’s semiconductor strategy compare in terms of research focus?

e Advanced Manufacturing and Packaging: India could balance core manufacturing
with investment in research on advanced techniques, aligning with the CHIPS Act’s
approach.

e Strategic Balance: India should prioritize immediate manufacturing capacity while
investing in research for long-term technological leadership.

What are the lessons that India can learn from the CHIPS Act?

e Comprehensive Approach: India should adopt a holistic, multi-agency strategy akin to
the CHIPS Act for consistent policy implementation.

e Research Prioritization: India should allocate resources for research in emerging
semiconductor trends, as per the Act’s emphasis.

e Transparency and Management: Regular reporting, transparency, and accountability
are crucial for successful policy execution.

Topic 4. INDIA TAKES FIRST STEP TO REMOVE ANIMALS FROM DRUG
TESTING

Important for the subject: Science and technology

Purpose of the New Drugs and Clinical Trial Rules (2023) Amendment:

The amendment, passed by the Government of India, aims to eradicate animal usage in
drug research, prioritizing non-animal and human-relevant approaches.

Researchers are now empowered to employ technologies like 3D organoids, organs-on-chip,
and advanced computational methods for drug safety and efficacy evaluation.

Traditional Drug Testing and Limitations:

e Conventional drug testing involves assessing candidate molecules in at least two animal
species, including rodents and non-rodents.

e These methods often fail to capture human-specific responses due to intricate
variations in genetics, age, sex, and pre-existing conditions.

e The drug development process exhibits high failure rates during human clinical trials,
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underscoring the discrepancy between animal testing and human outcomes.
Exploration of Alternative Testing Methods:

e Researchers are increasingly shifting focus towards technologies that more accurately
emulate human biology and predict human responses.

e These advancements encompass organoids (miniaturized human organs), organs-on-
chip (microfluidic devices mimicking human physiological conditions), and 3D
bioprinting of human tissues.

e Personalization of drug testing using patient-specific cells is a promising facet of these
methods.

Global Regulatory Evolution Towards Non-Animal Testing:

e The European Union introduced an action plan to transition away from animalbased
methods in research, regulatory testing, and education.

e The U.S. FDA Modernization Act 2.0 facilitates the use of non-animal systems for
testing new drug safety and effectiveness.

e South Korea‘s ‘Vitalization of Development, Dissemination, and Use of Alternatives
to Animal Testing Methods’ bill.

e Canada’s amendment to the Environmental Protection Act underscores global
momentum.

India’s Embrace of Non-Animal Testing Methods:

e India amended the New Drugs and Clinical Trials Rules 2019 in March 2023 to
incorporate non-animal methods.

e Public comments and consultation with the Drug Technical Advisory Board informed
this decision.

Challenges Faced by India in Implementing Advanced Testing Methods:

e The development of organ-on-a-chip systems necessitates diverse expertise across fields
like cell biology, materials science, fluid dynamics, electronics, engineering,
pharmacology, and toxicology.

e Indian academia and industry require specialized training and human resources to
bridge these interdisciplinary gaps.

e Proposals to establish institutes akin to the Wyss Institute in Boston could bolster
India’s capability in emulating human biology.

Indigenous Resource Limitations Impacting Adoption:

e Import reliance for essential reagents, cell-culture materials, and instruments from the
U.S., Europe, and Japan presents challenges.
¢ India has an opportunity to develop a self-sustaining ecosystem in areas related to cell
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culture, material science, and electronics.
Addressing Variability and Standards in Advanced Testing Methods:

e Variability in data outcomes stems from discrepancies in lab protocols and expertise.

e Guideline development for minimal quality criteria and standards is crucial to ensure
consistency.

e Reevaluation of existing animal testing requirements is imperative in light of evolving
cell-based and gene-editing therapeutics.

Explaining Key Concepts: Organoids, Organs-on-Chip, and 3D Bioprinting: Organoids:

e Miniature 3D structures replicating specific organs from human cells. Brain organoids for
studying neural development and disorders like autism.

Organs-on-Chip:

e Microfluidic devices with human cells mimicking organ functions. Lung-on-chip for
studying lung diseases and toxin effects.

3D Bioprinting:

e 3D printing using bio-inks of cells and fluids. Printing functional liver tissue for drug
testing and regenerative medicine.

Advantages:

e Better drug testing accuracy compared to animal models. Personalized medicine potential
based on individual characteristics.

Challenges:

e Refinement for accurate organ replication. Standardization and validation for reliable
results.

Examples:

e Heart-on-Chip: Simulates heart tissue behavior for disease and drug studies.
¢ Kidney Organoids: Model kidney development, diseases, and drug toxicity.
e Skin Bioprinting: Constructs for cosmetic testing and potential grafts.

Drugs Technical Advisory Board (DTAB):

e DTAB serves as the supreme statutory decision-making authority concerning technical
aspects of drugs within the nation.

e |t is established in accordance with the Drugs and Cosmetics Act of 1940. DTAB
operates under the umbrella of the Central Drugs Standard Control

e Organization (CDSCO), which operates within the Ministry of Health and Family
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Welfare.
Central Drugs Standard Control Organization (CDSCO):

e CDSCO is India’s top regulatory authority for pharmaceuticals and medical devices.
Established under the Drugs and Cosmetics Act, 1940.

e Operates under the Directorate General of Health Services (DGHS) in the

e Ministry of Health and Family Welfare.

Mandate and Functions:

e Ensures safety, efficacy, and quality of drugs, cosmetics, and medical devices.
e Reviews new drug approvals, clinical trials, and import/export licenses.

e Regulates manufacturing, sale, distribution, labeling, and packaging.

e Monitors adverse reactions, conducts post-market surveillance.

e Collaborates with state authorities, industry, global regulators.

Topic 5. DEVELOP INDIGENOUS WEB BROWSER, GRAB CASH PRIZES

Important for the subject: Science and technology

The Ministry of Electronics and Information Technology is providing cash incentives totaling
%3.4 crore for developers who create an indigenous Indian web browser that holds global
potential.

Challenges in Web Browsing Landscape:

e India’s lack of a trusted root certifying authority poses challenges for web browsers.
e The Indian government and private websites need to acquire SSL certificates from
foreign certifying authorities due to this trust gap.

Trust Requirement in the Controller of Certifying Authorities (CCA): Browser ideas
participating in the competition must establish trust in the

e Controller of Certifying Authorities (CCA), which is the Indian government’s entity
responsible for overseeing digital signatures, including SSL (Security Sockets Layer)
certificates.

e The IT Act (Section 17) provides for the Controller of Certifying Authorities (CCA)
to license and regulate the working of Certifying Authorities.

Understanding Root Certifying Authority:

e An entity entrusted with the highest level of authority to issue digital certificates,
which are used to authenticate the identities of entities, such as websites, and encrypt
communication.

e Root CAs areimplicitly trusted by web browsers and operating systems. Example:
“DigiCert” is a well-known Root CA that issues certificates to intermediate CAsS,

(PUNE/THANE/DADAR/ANDHERI/KALYAN/NERUL/BORIVALI/PCMC/SATARA /ONLINE) W




PATHFINDER

- CLRRAT FINRAFIA CTAL ST KRS

(UPSC/MPSC/CDS/NDA/CAPF/AFCAT) (75060 10635) n

allowing them to issue SSL certificates for various websites.
Understanding SSL Certificates and Website Security:

e SSL Certificates: SSL (Secure Sockets Layer) certificates are digital documents that
provide security for online communications. They serve two primary purposes:

e Encryption: SSL certificates encrypt data exchanged between a user’s browser and a web
server, ensuring that sensitive information remains confidential.

e Authentication: SSL certificates verify the identity of websites, assuring users that they
are interacting with legitimate and trusted sites.

e Example: When a user visits a banking website, an SSL certificate ensures that the
communication between the user’s browser and the bank’s server is encrypted, protecting
account information.

India’s Lack of Trusted Root Certifying Authority:

e India currently lacks a root certifying authority that enjoys trust from major web
browsers.

e Consequently, Indian government and private websites are compelled to procure SSL
certificates from foreign certifying authorities.

Role and Status of Root Certifying Authority of India (RCAI):

e The CCA has established the RCAI under section 18(b) of the IT Act to digitally sign
the public keys of CAs in the country.

The requirements fulfilled by the RCALI include the following:

e The license issued to the CA is digitally signed by the CCA.

e All public keys corresponding to the signing private keys of a CA are digitally signed by
the CCA.

e However, SSL certificates issued by RCAI lack recognition from most web browsers,
necessitating reliance on foreign authorities.

Security Incident involving an Indian Certifying Authority:

e The National Informatics Centre (NIC), an organization authorized by the CCA,
encountered a security breach in 2014 when fraudulent certificates were issued.

e As a result, major operating systems and browsers lost trust in India’s CCA, affecting
website security.

Reducing Foreign Dependency and Forex Outflow:

e The effort seeks to diminish the significant foreign exchange outflow spent on
purchasing SSL certificates from foreign sources.
e Creating a browser that trusts Indian certifying authorities can help reduce the
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financial burden on the nation.
Collaboration and Support:

e The competition is organized and financially supported through a collaboration between
the IT Ministry’s Research and Development division and the National Internet
Exchange of India.

Topic 6. CAN SMRS HELP INDIA ACHIEVE NET ZERO?

Important for the subject: Science and technology

What are the challenges of decarbonization in the power sector?

Transitioning from fossil fuels to clean energy faces challenges due to existing
infrastructures and energy demands.

While solar and wind are essential, their intermittency and energy storage challenges need
to be addressed.

e Ensuring grid stability, especially during peak demand, requires the integration of
reliable power sources.

e According to the International Energy Agency (IEA), the demand for critical minerals
like lithium, nickel, cobalt, and rare earth elements needed for cleanenergy technologies
will increase by up to 3.5x by 2030, posing supply chain challenges.

What is the role of nuclear power in decarbonization?

e Nuclear power plants (NPPs) generate 10% of the world’s electricity.

e Nuclear power significantly reduces CO2 emissions and provides a continuous
electricity supply.

e The 24x7 generation capability of nuclear power plants makes them complementary to
intermittent renewables.

e High-skill job creation and technological advancements are additional benefits of
nuclear power.

e According to the World Nuclear Association, nuclear power prevented the release of
about 1.5 billion tonnes of CO2 emissions in 2020.

What are Small Modular Reactors (SMRs) and how do they differ from conventional
Nuclear Power Plants (NPPs)?

e SMRs are nuclear reactors with a maximum capacity of 300 MW, designed for
modularity and flexibility.

e Unlike conventional NPPs, which have larger capacities, SMRs offer enhanced safety,
scalability, and ease of deployment.

e SMRs often have passive safety features, simplified designs, and reduced potential for
radioactive material release.
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Their smaller size allows for modular construction and potentially shorter
construction timelines. SMRs can be installed at brownfield sites and repurpose existing
infrastructure, reducing land acquisition challenges associated with larger NPPs.

These differences make SMRs particularly suited for supporting grid stability,
complementing intermittent renewables, and enhancing energy security.

What are the advantages of SMRs compared to conventional NPPs?

SMRs boast improved safety through innovative design features, leading to a lower
likelihood of core damage and contamination.

The reduced amount of spent nuclear fuel generated by SMRs simplifies waste
management and reduces long-term storage requirements.

Higher capacity factors and extended operational lifespans enhance their economic
viability.

According to the U.S. Nuclear Regulatory Commission, SMRs can potentially operate
for up to 60 years, maintaining high capacity factors.

How can India benefit from deploying SMRs?

SMRs can supplement India’s growing energy demand while reducing carbon
emissions.

Repurposing existing thermal power plant sites for SMRs minimizes land usage and
accelerates deployment.

Local manufacturing of SMRs can contribute to job creation, technology transfer, and
economic growth.

SMRs can contribute to India’s energy mix diversification and help achieve its Intended
Nationally Determined Contributions (INDCs) under the Paris Agreement.

What is the importance of efficient regulation for SMRs?

Robust regulations ensure safety, security, and environmental protection. Collaboration
among countries’ regulators and the International Atomic Energy Agency (IAEA)
ensures global safety standards for SMRs.

Streamline approval timelines and reduce uncertainty for investors. Create a conducive
environment for private sector investment and technology adoption.

An efficient regulatory regime balances safety concerns with encouraging
technological innovation and investment.

How can SMRs contribute to India’s energy sector transformation?

SMRs can augment India’s energy mix, helping meet coal-based power generation
targets and boosting renewable capacity.

Private sector investments in SMRs can catalyze innovation and attract financing for
nuclear expansion.

Collaborative efforts between the public and private sectors can accelerate the transition
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to cleaner energy sources.
e India’s large population and growing energy needs make the development of diverse and
reliable energy sources, including SMRs, imperative.

What legal and regulatory changes are required for SMRs in India?

e Amending the Atomic Energy Act to accommodate private sector involvement while
maintaining governmental control over key aspects is crucial.

e Establishing an empowered regulatory board ensures oversight, safety, and adherence
to international standards.

Balancing private operations with government supervision safeguards security while
promoting growth.

e Proper legal frameworks attract private sector investment and foster technology adoption.
How does the India-US 123 agreement’ support SMR development?

e The agreement’s provisions allow India to strategically manage nuclear fuel and
develop reprocessing capabilities under IAEA safeguards.

e Collaborative ventures with foreign suppliers can enhance India’s nuclear capabilities
and waste management strategies.

e International agreements provide avenues for knowledge sharing, technology transfer,
and collaborative research.

How can the public perception of nuclear power in India be improved?

e The Department of Atomic Energy should engage in proactive public outreach,
providing comprehensive information on safety, benefits, and safeguards.

e Transparency in communication can dispel misconceptions and build trust in nuclear
power.

e Public awareness campaigns can educate citizens about the technological advancements
and safety measures in modern nuclear power.
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Topic 7. INDIA’S TB PROBLEM

Important for the subject : Science and technology

INDIA HAS LARGEST NUMBER OF TUBERCULOSIS PATIENTS IN THE WORLD

L ' " » 1.6 million n
1 crore 26.9 lakh L5 mmxillion s

ThePrint

What is Tuberculosis:

Tuberculosis (TB) is an infectious airborne bacterial disease caused by Mycobacterium
tuberculosis. .

TB commonly affects the lungs (pulmonary TB) but can also affect other parts
(extrapulmonary TB)

Tuberculosis spreads from person to person through the air, when people who are infected
with TB infection cough, sneeze or otherwise transmit respiratory fluids through the air.

What is Multidrug-Resistant TB (MDR-TB):

e In MDR-TB, the bacteria that cause TB develop resistance to antimicrobial drugs used
to cure the disease.

e MDR-TB does not respond to at least isoniazid and rifampicin, the 2 most powerful
anti-TB drugs.

e Treatment options for MDR-TB are limited and expensive. CBNAAT (Cartridges
Based Nucleic Acid Amplification Test) is used for early diagnosis of MDR-TB.

What is Extensively Drug-Resistant TB (XDR-TB):

e XDR-TB is a form of multidrug-resistant TB with additional resistance to more anti-
TB drugs.

e People who are resistant to isoniazid and rifampicin, plus any fluoroquinolone and at
least one of three injectable second-line drugs (amikacin, kanamycin, capreomycin)
are said to have XDR-TB
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Status of TB :
Recent Step By WHO On TB front:

e The WHO had released a Standard on Universal Access to Rapid TB Diagnostics,
recommending the use of molecular diagnostics as the initial test as these are highly
accurate, detect resistance to drugs, are cost-effective, and reduce treatment-related delay.

e In December 2022, WHO recommended the use of the BPaLM/BPaL regimen for DR-
TB patients, which offers a much higher success rate of 89 percent and reduces the pill
burden to only three to four pills a day and shortens the treatment duration.

What are measures taken by India to eradicate TB

e The National Tuberculosis Elimination Programme(NTEP) — Aims to strategically
reduce TB burden in India by It was previously known as Revised National
Tuberculosis Control Programme (RNTCP).

e The National Strategic Plan for TB Elimination — It was launched to achieve the target
of ending TB by 2025 in a mission mode.It is a multi-pronged approach which aims to
detect all TB patients with an emphasis on reaching TB patients seeking care from
private providers and undiagnosed TB in high-risk populations

e Ni-kshay Poshan Yojana(Nutritional Support to TB) — It helps to meet the
nutritional requirements of TB patients, especially the underserved Patient Provider
Support Agencies (PPSA) — To engage the private sector,

e Patient Provider Support Agencies (PPSA) have been rolled out across 250 districts
through the domestic setup and JEET initiative

e Universal Drug Susceptibility Testing (UDST) — To ensure every diagnosed TB patient
is tested to rule out drug resistance before or at the time of treatment initiation itself.

e Pradhan Mantri TB Mukt Bharat Abhiyaan — To bring together all community
stakeholders to support those on TB treatment and accelerate the country’s progress
towards TB elimination.

e Ayushman Bharat — Health and Wellness Centres — To decentralize comprehensive
primary healthcare including TB care services at the grassroots level.

e Bedaquiline and Delamanid -Newer drugs like Bedaquiline and Delamanid have also
been made available for management of DR-TB.

What are the global measures to eradicate TB:

e The WHO (World Health Organisation) has launched a joint initiative “ Treat. All.
EndTB” with the Global Fund and Stop TB Partnership.

e End TB Strategy by World Health Organization (WHO):It serves as a blueprint for
countries to reduce TB incidence by 80%, TB deaths by 90%, and to eliminate
catastrophic costs for TB-affected households by 2030.

e Sustainable Development Goal 3 — To end the TB epidemic by 2030. Moscow
Declaration, 2017 to End TB.
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Topic 8. NO SAFE HARBOUR FOR GOOGLE ON MISUSE OF TRADEMARK:
DELHI HC

Important for the subject : Science and technology

The Delhi High Court Thursday ruled that Google’s use of trademarks as keywords under
its Ads Programme may lead to infringement, making it ineligible for safe harbour status.

e This means Google will be legally bound if advertisers use another company’s trademark
to improve their search ranking and that affects the trademark owner or confuses
consumers. Besides, the ruling could affect Google’s advertising revenue.

e Being an intermediary, the tech giant enjoys legal immunity under Section 79 of the IT
Act from actions of third-party companies on its platforms.

e However, the court said Google is the provider of the keywords and an active participant
in the use of trademarks. It also selects the recipients of the information that were
infringing links, and hence the safe harbor status will not be applicable.

e Case: Google LLC vs DRS Logistics case.

What is the Google Ads programme?

e Google runs an advertisement service (Ads Programme), under which sponsored links
of advertisers are displayed along with the results of search queries. Under this, Google
suggests keywords to its advertisers which can help them be featured higher on the search
results page.

e Google lets its advertisers pay a higher amount and display their advertisements by
using the logistics company trademark in the keywords.

e Such activities of Google constitute infringement of its registered trademarks.

Trademark:

e A trademark is a sign capable of distinguishing the goods or services of one enterprise
from those of other enterprises.

e Trademarks are protected by Intellectual Property Rights (IPR). In India, trademarks
are governed by the Trade Marks Act 1999, which was amended in 2010.

e It legally differentiates a product or service from all others of its kind and recognizes the
source company’s ownership of the brand.

e The Act guarantees protection for a trademark that is registered with the Controller
General of Patents, Designs, and Trademarks, also known as the trademark registry.

e A trademark is valid for 10 years, and can be renewed by the owner indefinitely every 10
years. It serves as a badge of origin exclusively identifying a particular business as a
source of goods or services.

What Constitutes a Trademark Violation?

e Using a registered trademark without authorisation of the entity that owns the
trademark is a violation or infringement of the trademark.
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e Trademark infringement in India is defined under Section 29 of the Trademarks Act,
1999.

e There are several ways in which a trademark can be infringed such as Deceptive
similarity, passing off (Say, a brand logo is misspelt in a way that’s not easy for the
consumer to discern).

e In such cases, courts have to determine whether this can cause confusion for consumers
between the two.

e In such cases, the infringing products need not be identical, but similarity in the nature,
character and performance of the goods of the rival traders has to be established.

For example, Cadila Healthcare Limited vs Cadila Pharmaceuticals Limited.
e There are two types of infringement — direct and indirect infringement.
Direct Infringement

e Unauthorized person — this means a person who is not the owner or the licensee of the
registered trademark.

e ‘Identical’ or ‘Deceptively similar ‘— the test for determining whether marks are
identical or not is by determining whether there is a chance for a likelihood of confusion
among the public. If the consumers are likely to get confused between the two marks,
then there is an infringement.

e Registered Trademark — You can only infringe a registered trademark. For an
unregistered Trademark, the common law concept of passing off will apply.

e Goods/ Services — In order to establish infringement even the goods/ services of the
infringer must be identical with or similar to the goods that the registered Trademark
represents.

Indirect infringement

e Indirect infringement is a common law principle that holds accountable not only the
direct infringers but also the people who induce the direct infringers to commit the
infringement. Indirect infringement is also known as secondary liability has two
categories: contributory infringement and vicarious liability.

A person will be liable for contributory infringement in two circumstances:

e When a person knows of the infringement. When a person materially contributes or
induces the direct infringer to commit the infringement.

A person will be vicariously liable under the following circumstances:

e When the person has the ability to control the actions of the direct infringer. When a
person derives a financial benefit from the infringement.
e When a person has knowledge of the infringement and contributes to it.
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Topic 9. INDIA, TB AND ITS GOAL

Important for the subject: Science and technology
What is Tuberculosis:

Tuberculosis (TB) is an infectious airborne bacterial disease caused by Mycobacterium
tuberculosis. .

TB commonly affects the lungs (pulmonary TB) but can also affect other parts
(extrapulmonary TB)

Tuberculosis spreads from person to person through the air, when people who are infected
with TB infection cough, sneeze or otherwise transmit respiratory fluids through the air.

What is Multidrug-Resistant TB (MDR-TB):

e In MDR-TB, the bacteria that cause TB develop resistance to antimicrobial drugs used
to cure the disease.

e MDR-TB does not respond to at least isoniazid and rifampicin, the 2 most powerful
anti-TB drugs.

e Treatment options for MDR-TB are limited and expensive. CBNAAT (Cartridges
Based Nucleic Acid Amplification Test) is used for early diagnosis of MDR-TB.

What is Extensively Drug-Resistant TB (XDR-TB):

e XDR-TB is a form of multidrug-resistant TB with additional resistance to more anti-
TB drugs.

e People who are resistant to isoniazid and rifampicin, plus any fluoroquinolone and at
least one of three injectable second-line drugs (amikacin, kanamycin, capreomycin)
are said to have XDR-TB

Status of TB Cases in India:

e India continues to have the largest share of the global TB burden.

e The total number of incident TB patients (new and relapse) notified during 2021 in
India were 33 lakh as opposed to that of 16.28 lakh in 2020. In 2022, 22 lakh cases of
TB were registered in the country.

e According to the National TB prevalence survey in India 2019-2021 report, nearly 64%
did not get tested for TB. It varied from 46% in the case of Kerala to 88% in
Haryana.

e 50% of all people with bacteriologically confirmed tuberculosis have no symptoms and
by the time symptoms develop, transmission has probably already occurred.

e There is emerging evidence that TB may not fall under a binary of latent infection
(asymptomatic and non-infectious) and active disease (symptomatic and infectious).

e Instead, TB may be a spectrum of disease, including incipient and subclinical stages.
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e In 2020, the RNTCP was renamed as the National TB Elimination Program (NTEP)
to underscore India’s goal to eliminate TB in the country by 2025, five years ahead of the
Sustainable Development Goals.

e The National Strategic Plan for Tuberculosis Elimination (2017-2025) was developed to
achieve the goal.

e Though the National Strategic Plan for Tuberculosis Elimination (2017-2025) outlined a
paradigm shift in approach and strategy to achieve the ambitious goal, by 2020, it became
clear that the NSP will not be able to meet these objectives.

e A new National Strategic Plan for Tuberculosis Elimination (2020-2025) to end TB
was launched.

What is National Strategic Plan for TB Elimination:

e It is a framework to guide the activities of all stakeholders whose work is relevant to TB
elimination in India.

e |t provides goals and strategies for the country’s response to the disease during the
period 2017 to 2025.

e It aims to direct the attention of all stakeholders on the most important interventions or
activities that the RNTCP believes will bring about significant changes in the incidence,
prevalence and mortality of TB.

e It will guide the development of the national project implementation plan (PIP) and state
PIPs, as well as district health action plans (DHAP) under the national health mission
(NHM). What is Sputum smear microscopy:

e Sputum smear is a rapid test to detect the presence of acid-fast bacilli (AFB) but a
single sputum test lacks sensitivity.

e Even when people finally get tested for TB, sputum smear microscopy with about 50%
sensitivity has been used for diagnosis in a majority of the cases in India, thus leading to a
huge number of missed TB cases.

Drawbacks:

e Besides lower sensitivity, smear microscopy is ill-equipped to diagnose rifampicin
resistance.

e Way back in 2014, the WHO guidelines clearly stated that GeneXpert may be used
rather than conventional microscopy and culture as the initial diagnostic test in all adults
suspected of having TB.

What is Molecular tests for TB:

e Molecular tests are not only more sensitive than smear microscopy, they also help
identify rifampicin resistance at the outset.

e The rapid molecular diagnostic machines have been scaled up from 40 in 2014 to 5,090 in
2022.
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Can improved nutrition help prevent TB:

e According to recent reports in Lancet and The Lancet Global Health nutritional support
has helped prevent both tuberculosis (TB) among household contacts and mortality
among TB patients in a trial in Jharkhand.

e In 2017, the World Health Organization had estimated that undernutrition is responsible
for twice the number of TB cases than HIV globally

What was the outcome of the trial:

e The RATIONS (Reducing Activation of Tuberculosis by Improvement of Nutritional
Status) trial enrolled 2,800 people with pulmonary TB disease and 10,345 household
contacts of TB patients.

e While all the TB patients received nutritional support, household contacts were randomly
assigned to receive either nutritional support or usual diet alone. There were 5,621
household contacts in the intervention arm and 4,724 contacts in the control group.

e While there were 108 (4%) deaths among TB patients across all body weights,
mortality among those under 35 kg body weight (severely underweight) was 7%

e In comparison, in a study carried out by the Chennai Based NIRT in Tiruvallur district,
Tamil Nadu, which did not provide any nutrition support to the TB patients, mortality was
14% in those weighing under 35 kg; mortality dropped to 4% among those weighing
over 35 kg.

e Incidence of TB deaths reduced by 12% with a oneunit increase in BMI and by 23%
for a twounit increase in BMI.

e With nutritional support, at six months, the proportion of those with normal BMI
increased from 16.5% to 43.5%.

e In general, extreme undernutrition — BMI less than 13 in men and BMI less than 11
in women — can often be fatal.

e However, in the current trial, more than 85% of such TB patients survived with
nutritional support. Over 80% of TB patients had a BMI less than 18.5 and nearly 49%
had a BMI less than 16 (severely underweight).

e There was 5% weight gain in the first two months which was associated with 60% lower
risk of TB mortality.

e As per a 2022 study undertaken in India, the absence of weight gain during treatment
in patients with severe undernutrition was associated with a five fold higher death
rate. Among the household contacts, nutritional support led to a 39%-48% reduction
in TB disease in the intervention group compared with the control arm.

e In the study that lasted for six months, 122 people in the control group developed TB
whereas the intervention arm had only 96 TB cases. There was a 39% reduction in
TB incidence — pulmonary and extrapulmonary — while there was 48% reduction in
pulmonary TB.

e The 39%-48% reduction in TB disease in the household contact intervention arm
was after adjusting for confounding factors such as TB preventive treatment to
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children below five
What effect does undernutrition have:

e According to WHO Global TB report 2022 many new cases of TB are attributable to
five risk factors — undernourishment, HIV infection, alcohol use disorders, smoking
(especially among men) and diabetes.

e In TB endemic countries such as India, undernutrition is the most widely prevalent
risk factor, accounting for the “highest population attributable risk for TB in India”

e As pera 2016 paper by NIRT researchers, undernutrition is an important risk factor for
progression of latent TB infection to TB disease. It increases the risk of drug toxicity,
TB relapse and mortality. For each unit reduction in BMI, the risk of TB increases
by about 14%.

e Undernourished patients also tend to have poor bioavailability of drugs such as
rifampicin, leading to treatment failure and development of multidrug resistance.

How do schemes like Nikshay Poshan Yojan and Nikshay Mitra help:

e Nikshay Poshan Yojana is a direct benefit transfer (DBT) scheme for nutritional
support to TB patients. It was launched in 2018.

e All notified TB cases are provided with a financial incentive of I500 per month.

e According to the 2022 India TB report, seven million TB patients have benefited between
2018 and 2022, and %2,089 crore has been disbursed during this period.

e Also, as of March 9, 2023, 55 lakh consented TB patients across India adopted by
Nikshay Mitras will receive nutritional support

What are some other government measures:

e The National Tuberculosis Elimination Programme (NTEP) — Aims to strategically
reduce TB burden in India by It was previously known as Revised National
Tuberculosis Control Programme (RNTCP).

e The National Strategic Plan for TB Elimination — It was launched to achieve the target
of ending TB by 2025 in a mission mode.

e Itis a multi-pronged approach which aims to detect all TB patients with an emphasis on
reaching TB patients seeking care from private providers and undiagnosed TB in high-
risk populations.

e Ni-kshay Poshan Yojana (Nutritional Support to TB) — It helps to meet the
nutritional requirements of TB patients, especially the underserved Patient Provider
Support Agencies (PPSA) — To engage the private sector, Patient Provider Support
Agencies (PPSA) have been rolled out across 250 districts through the domestic setup and
JEET initiative

e Universal Drug Susceptibility Testing (UDST) — To ensure every diagnosed TB patient
is tested to rule out drug resistance before or at the time of treatment initiation itself.

e Pradhan Mantri TB Mukt Bharat Abhiyaan — To bring together all community
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stakeholders to support those on TB treatment and accelerate the country’s progress
towards TB elimination.

e Ayushman Bharat — Health and Wellness Centres — To decentralize comprehensive
primary healthcare including TB care services at the grassroots level.

e Bedaquiline and Delamanid -Newer drugs like Bedaquiline and Delamanid have also
been made available for management of DR-TB.

Topic 10. CENTRIFUGAL FORCE — MEET THE RESISTANCE

Important for the subject :Science and technology

Centrifugal force:

Centrifugal force is a force that an object perceives when it is moving in a curved path —
always in the direction away from the center of the path of rotation.

The centrifugal force is often called an actual force but it is really the product of inertia —
the tendency for an object to maintain its state of motion.

Unlike actual forces, which arise from an interaction between forces like gravity or
magnetism, the centrifugal force arises when an object resists a change of direction. And
moving on a curved path is to constantly change direction.

Use of this force:

e The concept of centrifugal force can be applied in rotating devices, such as centrifuges,
centrifugal pumps, centrifugal governors, and centrifugal clutches, and in centrifugal
railways, planetary orbits and banked curves, when they are analyzed in a rotating
coordinate system.

e Research laboratories, the pharmaceutical and dairy industries, and the nuclearenergy
sector around the world use this force in a machine called centrifuge. Mixtures of
substances are placed in small containers that are spun very fast.

Topic 11. WHY IS INDIA’S DEFENCE MINISTRY DITCHING MICROSOFT
WINDOWS FOR UBUNTU-BASED MAYA OS?

Important for the subject : Science and technology

India’s Defence Ministry has decided to replace Microsoft Operating System (OS) in all
its computers that can connect to the Internet with Maya, an Ubuntubased OS built locally.

The new OS is currently being rolled out only in the Defence Ministry computers, and not the
three Services.

What is kernel architecture?

e Devices powered by Microsoft’s OS run on the Windows NT kernel. A kernel is the
core of an operating system. It runs on a computer’s Random Access Memory (RAM)
and gives the device instructions on how to perform specific tasks.
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e Prior to building the kernel architecture, programmers used to run codes directly on the
Processor.

e In the 1970s, Danish computer scientist Per Brinch Hansen pioneered the approach of
splitting what needs to be done by a processor from how it executes that task, thus
introducing the kernel architecture in the RC 4000 multi programming system.

It separated policy from mechanism in the OS design.

e This design was monolithic, meaning a single programme contained all necessary codes
to perform kernel-related tasks.

e This architecture provided rich and powerful abstraction for the underlying hardware. But
it was also large and difficult to maintain as the lines of codes ran in the millions.

e Limitations in the traditional architecture led to a new kernel design called the
microkernel.

e This design broke down the monolithic system into multiple small servers that
communicate through a smaller kernel while giving more space for user customisations.

e This change allowed developers to run patches easily without rebooting the entire kernel.
It did have some drawbacks like larger running memory space and more software
interactions that reduced the computer’s performance.

About Maya OS:

e Developed by Indian government agencieswithin six months. Agencies involved:
Defence Research and Development Organisation

e (DRDO), the Centre for Development of Advanced Computing (C-DAC), and the
National Informatics Centre (NIC).

e MayaOS has been named after the Sanskrit word Maya which means “illusion.”

e |t is aimed at preventing malware attacks by cybercriminals who are increasingly
targeting critical infrastructure and government agencies.

e The new OS will be backed by a protection system called Chakravyuh. This end point
system is also being deployed in the computers that have Maya installed.

e MayaOS has a similar interface and functionality as Windows, making it easy for users to
adapt to it.

Difference between Windows OS and Maya OS:

e Windows runs on a hybrid kernel architecture which is a microkernel design coupled
with additional codes that help enhance performance.

Apple’s MacOS also uses a hybrid kernel called XNU.

e And Ubuntu, a Linux OS that was used to build Maya, runs on monolithic architecture.
Linux versions are called “distributions” or “distro”, and they comprise free and open-
source software.
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e Android is also based on the Linux kernel.
Cyber threats and malware:

e The cybersecurity firm FireEye, now rebranded as Trellix, discovered a cyber spy
campaign that compromised dozens of government agencies and private organisations in
the U.S. IT software provider SolarWinds’ network management software, Orion was
hacked and replaced by malware.

e Apart from cybersecurity, the reason behind this move is to assist IT modernisation
efforts.

Topic 12. ISRO’S SPACE PROBE TO STUDY THE SUN: WHAT IS THE ADITYA-
L1 MISSION, ITS SIGNIFICANCE

Important for the subject :Science and technology

The Indian Space Research Organisation (Isro) on August 14 released images of the
Aditya-L1 mission — the space agency’s first attempt to study the Sun.

The satellite has reached the Satish Dhawan Space Center (SDSC) in Sriharikota, Andhra
Pradesh, for its integration with the launch vehicle, PSLV.

What is the Aditya-L1 mission?

e The Aditya-L1 will observe the Sun from a close distance, and try to obtain information
about its atmosphere and magnetic field.

e It