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Abstract 

The history of science and technology in India reflects a continuous and dynamic 

evolution from ancient knowledge traditions to modern scientific innovation. This 

article examines the historical development of scientific thought and technological 

advancement in India, tracing its trajectory from early civilizational achievements to 

contemporary contributions in space research, information technology, and material 

sciences. Ancient India laid strong intellectual foundations in medicine, mathematics, 

astronomy, physics, and metallurgy. Texts such as the Charaka Samhita and Sushruta 

Samhita reveal sophisticated medical knowledge, including anatomy, pharmacology, 

and surgical techniques. The development of Ayurveda as a systematic medical 

science demonstrates empirical observation and holistic healthcare principles. In 

mathematics and astronomy, scholars such as Aryabhata, Brahmagupta, and 

Bhaskara II introduced groundbreaking concepts including zero, decimal notation, 

trigonometry, and planetary motion calculations. Early philosophical schools 

proposed atomic theories that contributed to foundational ideas in physics. Advances 

in material technology, particularly in iron, copper, brass, silver, and gold metallurgy, 

illustrate India’s technological expertise, exemplified by the corrosion-resistant Delhi 

Iron Pillar and the production of high-quality wootz steel. 

The article further explores the transformation of scientific institutions during 

the colonial and post-independence periods, highlighting contributions of modern 

scientists such as C.V. Raman and S.N. Bose. Contemporary innovation, particularly 

in space technology through ISRO, demonstrates India’s emergence as a global 

scientific power. By analyzing historical continuity and transformation, this study 
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argues that India’s modern scientific achievements are deeply rooted in its ancient 

intellectual traditions. The integration of indigenous knowledge systems with modern 

research methodologies underscores India’s unique scientific trajectory and its 

enduring contribution to global knowledge systems. 
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Introduction 

The history of science and technology in India represents a continuous and 

evolving tradition that spans ancient civilization, classical scholarship, medieval 

innovation, colonial transformation, and post-independence modernization. Contrary 

to earlier colonial narratives that portrayed Indian knowledge systems as static or 

purely philosophical, contemporary scholarship demonstrates that India produced 

substantial contributions in medicine, mathematics, astronomy, metallurgy, and 

material sciences. These contributions were not isolated achievements but 

components of an integrated intellectual culture rooted in empirical observation and 

theoretical reflection. As Subbarayappa (1985) argues, Indian scientific traditions 

reveal a sustained engagement with natural phenomena and systematic reasoning (p. 

12). This article traces the historical trajectory of science and technology in India 

from ancient knowledge systems to contemporary innovation. It examines 

foundational contributions in Ayurveda and anatomy, mathematical and astronomical 

advancements, early theories in physics and atomism, metallurgical achievements in 

iron and steel, military technologies, and the transformation of scientific institutions 

in modern India culminating in space technology and global innovation. 

Ancient Medicine and Ayurveda: Foundations of Medical Science 

Ancient India’s medical system, Ayurveda, represents one of the earliest 

organized scientific traditions in human history. The Charaka Samhita, attributed to 

Charaka (c. 2nd century BCE), systematically classified diseases, diagnostic 

procedures, pharmacology, and therapeutic regimens. Charaka emphasized 

observation and experimentation, advocating rational diagnosis rather than 

supernatural explanations (Charaka, 2000, p. 45). The text describes detailed 

anatomical understanding and stresses ethical medical practice. Sushruta, another 

seminal medical authority, made remarkable contributions to surgical science. The 
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Sushruta Samhita contains descriptions of surgical instruments, plastic surgery 

techniques, and cataract operations (Sushruta, 2008, p. 112). The anatomical 

knowledge embedded in these texts suggests systematic dissection and clinical 

practice. The scientific orientation of Ayurveda illustrates early empirical medical 

reasoning, integrating botany, chemistry, and anatomy. 

Table -1 

Major Contributions in Ancient Indian Medicine 

Text / Scholar Period Key Contributions 

Charaka 

Samhita 
c. 2nd century BCE 

Diagnosis, pharmacology, internal 

medicine 

Sushruta 

Samhita 

c. 1st millennium 

BCE 
Surgery, anatomy, surgical instruments 

Vagbhata c. 7th century CE Integration of medical traditions 

Source: Subbarayappa (1985, p. 35); Sushruta (2008, p. 112). 

 

Mathematics and Astronomy: Intellectual Precision 

Indian mathematics profoundly influenced global knowledge systems. 

Aryabhata (476 CE) introduced the concept of zero and proposed that the Earth 

rotates on its axis (Joseph, 2000, p. 210). Brahmagupta (7th century CE) formalized 

arithmetic operations involving zero and negative numbers, while Bhaskara II 

developed early differential concepts. Astronomy in India was closely linked with 

mathematics. Varahamihira’s works integrated observational astronomy with 

mathematical calculation. Sarma (1997) notes that Indian astronomers accurately 

calculated planetary positions and eclipses using trigonometric models (p. 18). 

Table -2 

Key Mathematical Contributions 

Scholar Contribution Approximate Period 

Aryabhata Decimal system, trigonometry 5th century CE 

Brahmagupta Rules for zero and negatives 7th century CE 

Bhaskara II Early calculus concepts 12th century CE 

Source: Joseph (2000, p. 210); Gupta (1999, p. 8). 

Physics and Early Atomic Theory 

Indian philosophical schools such as Vaisheshika articulated atomic theories 

centuries before modern physics. The concept of anu (atom) described matter as 
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composed of indivisible particles (Subbarayappa, 1985, p. 67). Though framed 

philosophically, these ideas demonstrate early inquiry into physical reality. Modern 

Indian physicists expanded this legacy. S.N. Bose’s quantum statistics transformed 

theoretical physics (Bose, 1924, p. 178). C.V. Raman’s discovery of the Raman Effect 

advanced optical physics (Raman, 1928, p. 389). These achievements placed India 

within global scientific discourse. 

Metallurgy and Material Technology 

Ancient India achieved remarkable advancements in metallurgy. The Delhi 

Iron Pillar (4th century CE) remains corrosion-resistant due to high phosphorus 

content and advanced forging techniques. Ray (1956) documents India’s early 

expertise in chemical processes and metallurgical innovation (p. 92). Wootz steel, 

produced in South India, became internationally renowned and influenced Middle 

Eastern and European sword-making traditions. Indian craftsmen mastered extraction 

and alloying of iron, copper, brass, silver, and gold. 

Table- 3 

Metallurgical Achievements in Ancient India 

Material Technological Significance Period 

Iron Corrosion-resistant forging Gupta period 

Wootz Steel High-carbon steel production Early medieval 

Brass & Copper Alloy development Ancient & medieval 

Source: Ray (1956, p. 92); Varadarajan (1995, p. 29). 

War Technology and Engineering 

Military technology reflected scientific application in metallurgy and 

engineering. Texts such as the Arthashastra discuss fortification design, siege 

techniques, and weapon construction. Iron-tipped weapons and defensive structures 

demonstrate technological sophistication. Engineering knowledge was also applied 

in temple architecture and hydraulic systems. 

A) Colonial Transition and Institutional Modernization: The colonial period 

introduced Western scientific education and research institutions. Universities 

established in Calcutta, Bombay, and Madras fostered modern scientific inquiry. 

Indian scientists integrated indigenous knowledge with Western methodologies. 

Jagadish Chandra Bose pioneered plant physiology research, while C.V. Raman 

and S.N. Bose made breakthroughs in physics. Menon (1998) argues that post-

independence India strategically invested in scientific research to build national 

capacity (p. 412). 
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B) Post-Independence Innovation and Space Technology: After 1947, science 

and technology became central to national development. The establishment of 

ISRO marked India’s entry into space exploration. Missions such as Chandrayaan 

and the Mars Orbiter Mission demonstrate advanced astrophysics and 

engineering capabilities (ISRO, 2020, p. 15). India’s achievements in information 

technology, biotechnology, nuclear science, and material research further 

underscore contemporary innovation. 

Table- 4 

Major Milestones in Indian Space Technology 

Mission Year Significance 

Aryabhata Satellite 1975 First Indian satellite 

Chandrayaan-1 2008 Lunar exploration 

Mars Orbiter Mission 2013 Interplanetary mission 

Source: ISRO (2020, p. 15). 

C) Continuity and Transformation: The trajectory of Indian science reveals 

continuity in intellectual curiosity and transformation in institutional 

frameworks. Ancient knowledge systems provided foundational principles in 

mathematics, medicine, and metallurgy. Colonial modernity introduced 

laboratory-based research. Post-independence policies integrated science with 

national development strategy. Subbarayappa (1985) emphasizes that Indian 

science must be understood as a cumulative tradition rather than isolated episodes 

(p. 12). The journey from Charaka’s medical treatises to ISRO’s space missions 

illustrates the dynamic interplay between tradition and innovation. 

Conclusion 

Science and technology in India reflect a civilizational continuum extending 

from ancient empirical knowledge to contemporary global innovation. Contributions 

in Ayurveda, anatomy, mathematics, astronomy, atomic theory, metallurgy, and 

military engineering laid enduring foundations. Modern physicists and space 

scientists have expanded this heritage into cutting-edge research domains. The 

historical trajectory demonstrates that India’s scientific advancement is not a recent 

phenomenon but a layered process of adaptation and reinvention. By integrating 

indigenous knowledge traditions with modern scientific institutions, India continues 

to contribute meaningfully to global technological progress. 
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