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ABSTRACT 

Artificial intelligence (AI) technologies have been used to develop and advance healthcare industry. Typical application 

scenarios in medical sciences include diagnosing patients, end-to-end drug discovery and development, improving 

communication between physician and patient, transcribing medical records, and remotely treating patients. This paper aims 

at introducing AI applications in the field of medical sciences, especially the areas of pharmaceutical and medical imaging. It 

first introduces the current AI technologies used in medical science in general, and then showcases these applications in 
pharmaceutical and medical imaging areas. Insilico Medicine (Hong Kong) and Pfizer (US) are the illustration cases from 

pharmaceutical industry; and Deepwise (China) and GE healthcare (US) are selected cases from medical imaging industry. 

The comparison within each industry and between two countries (China and US) are summarized at the end.    

Keywords: AI, medical sciences, pharmaceutical, medical imaging 

1. INTRODUCTION 

The concept of artificial intelligence (AI) was initially proposed at the Dartmouth Conference in 1956. It is affiliated with 

computer science and is commonly applied to expert systems, speech recognition, machine vision, and natural language 
processing1. AI in the medical field combines various application scenarios. Medical scientists use natural language processing, 

computer vision and other AI-related technologies to improve the efficiency of patient diagnosis and service quality, reduce 

costs, and promote performance of medical products2. 

Stanford University’s AI 2021 study panel report divided AI applications in healthcare into five broad sections: (1) clinical 

settings: AI optimizes automated consultation processes, (2) medical analytics: managing patient data and interpreting images, 

(3) medical robots: assisting doctors in implementing treatments, (4) digital health: providing personalized advice to patients, 

and (5) elder care: facilitating services for the elderly3. The most significant benefits of AI technology in healthcare are 

improving treatment outcomes and reducing healthcare costs. AI is expected to enable accurate diagnosis through massive 

machine learning. Besides, the well-known IBM Watson technology in healthcare assists patients to understand medical 

procedures by understanding natural language4. In addition, AI technology is also applicable to predict and solve epidemic 

diseases. This paper aims to introduce AI’s application in two branches of medical sciences: pharmaceuticals and medical 
imaging. Moreover, through a comparative analysis of companies in both fields, we expect to gain insights in the similarities 

and differences between medical AI applications in China and US. As AI-based medical applications are beneficial to improve 

the health status and quality of life, as well as to promote better communication between healthcare workers and patients, the 

present study is of vital importance to medical science practitioners. 

2. AI TECHNOLOGIES IN MEDICAL SCIENCES 

2.1 Machine learning  

Machine learning (ML) optimizes its performance in processing data by analyzing enough training data sets. In the medical 

field, the use of supervised machine learning to predict various health events has been proven to be efficient5. For instance, in 
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diagnostic sessions, machine learning is beneficial in assisting physicians in identifying subtle pathologies and non-routine 

diseases. Diagnostic errors are not uncommon. Conditions such as cardiogenic chest pain and childbirth complications are 

difficult to diagnose even with precise therapeutic instruments and experienced physicians6. Machine learning has the ability 

to process data beyond the limits of the human brain, facilitating fewer medical decision errors7. 

2.2 Deep learning 

Deep learning (DL) simulates human neural networks and models complex relationships in large datasets8. Convolutional 

Neural Network (CNN) in deep learning algorithms are typically used to recognize image, video and audio pairs and are now 
widely implemented in medical imaging and radiation oncology9. A research group from Google adopted deep learning 

algorithms to automate the diagnosis of diabetic retinopathy images to assist physicians in treating the disease in the clinic10. 

CNN is utilized in biological-image analysis for classification, feature detection, extraction, and pattern recognition11. Complex 

data can also be processed to diagnose patient diseases accurately. 

2.3 Computer vision 

Computer vision (CV) has excellent efficacy in understanding images and videos, which involves target detection, image 

classification and other tasks that can significantly benefit medical image analysis12. CV can assist in medical imaging 

applications at three levels: (1) image post-processing: AI systems process the original image to improve image quality, (2) 

automatic image detection and classification: assist in identifying disease categories, benign and malignant, and (3) medical 

decision-making: provide rational decisions for clinical improvement through data analysis13. Moreover, CV can be leveraged 

as a scalable form of workforce and resource measurement to improve resource allocation for hospital operations12. 

2.4 Natural language processing 

Natural Language Processing (NLP) is the analysis of human language performed by computer systems, primarily for handling 

text and speech. In the medical field, NLP technology can improve the utilization of electronic health record (EHR) and enable 
patient-to-AI consultation in the form of questions and answers14. NLP is mainly integrated with medical research, patient 

diagnosis and care, clinical coding and other events. Since most current medical records contain free-text elements, NLP can 

efficiently manage these elements and facilitate clinicians to evaluate the effectiveness of treatments and interventions15. 

3. ILLUSTRATIONS IN PHARMACEUTICAL INDUSTRY  

3.1 Insilico medicine (Hong Kong)  

Founded in 2014, Insilico Medicine is renowned for its utilization of AI technology as an alternative to animal testing in 

research and development projects in the pharmaceutical industry. The company innovatively combines genomics, big data 

analytics and deep learning to advance computerized drug discovery16. In addition to developing drugs independently, Insilico 
Medicine’s Pharama.AI division also provides machine learning services to other pharmaceuticals, biotech and nursing 

companies. Insilico was named one of the top five AI companies with the most social impact potential by NVIDIA in 2017. 

Its multiple collaborations in the AI field with companies and research institutions have cemented its leadership position in the 

pharmaceutical industry17. 

3.1.1 PandaOmics. Insilico PandaOmics is designed to allow medical researchers to access all Omics data generated by the 

scientific community and eliminates the need to convert the data into an interpretable format. In addition, the AI algorithms 

provided by PandaOmics suggest viable hypotheses for new drug targets for researchers with no bioinformatics experience, 

reducing the time consumption required for research18. In Insilico’s project to develop a drug for idiopathic pulmonary fibrosis 

(IPF), PandaOmics provided a system to identify targets through deep feature selection, causal inference and de novo pathway 

reconstruction, significantly reducing the time and cost required for drug development19. 

3.1.2 InClinco. InClinco is a data-driven, multi-modal platform for predicting the probability of success (PoS) of a single 

clinical trial, implementing an AI system to predict clinical trial success rate and identify experimental design weaknesses. In 
the implementation of therapeutic pipeline due diligence conducted by inClinco, the advanced AI platform supported by 
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multimodal data has ML algorithms for extracting information and coordinating data and NLP systems for processing public 

data. Furthermore, the system also enables the prediction of industry-wide success rate analysis for clinical trial enrolment20. 

3.2 Pfizer (USA)  

Pfizer is a biopharmaceutical company designed to discover and develop treatments or prevent diseases. It was established in 

the United States 1849. Pfizer’s AI technology is adopted primarily to predict the connection between biological systems and 

disease symptoms to identify and develop appropriate drugs. With the help of supervised ML, Pfizer believes AI can handle 

large amount of data as fast as possible, significantly reduce costs, and achieve a more efficient allocation of human resources. 
Moreover, by using DL, the AI system can be informed of drug efficacy and side effects in advance to enhance the company’s 

decision-making efficiency21. 

During Covid-19 pandemic, Pfizer used AI algorithms to develop oral drugs and vaccines (e.g., Comirnaty) against the virus. 

AI ML technology was involved in every aspect of vaccine development, clinical trials, supply chain management, and retail. 

AI enabled the development and implementation of pandemic-fighting drugs at record speed. Among other things, ML models 

have tremendous potential to find new molecules with the desired properties, which assists scientists quickly understand how 

viruses work. At the same time, the ML algorithm helped Pfizer predict the yield of the manufacturing phase and analyze the 

participants’ symptoms when testing the vaccine. When developing the oral drug Paxlovid, Pfizer also used ML models to 

assist scientists in identifying candidate molecules to ameliorate allergy problems caused by the vaccine22. In addition, AI 

technology enables the rapid creation of new drug labels and the timely updating of available information. It eliminates the 

need for manual information entry and confirmation, which significantly improved efficiency and avoided errors caused by 

human oversight22. 

3.3 Comparison between Insilico Medicine and Pfizer 

The above sections discussed the application of AI in the pharmaceutical industry. In this section, the two companies are 

compared and analyzed in Table 1.  

Table 1. Comparison of AI applications in Insilico Medicine and Pfizer. 

 Insilico medicine Pfizer 

Application areas 
Data processing, drug target hypothesis, clinical 

trial success rate prediction 

Vaccine development, clinical trials, 

supply chain management, retail 

The scale of AI 

application 

All drug development projects based on AI 

technology 

Collaboration with other companies on 

AI applications for specific drug 

development projects 

AI service provider 
Providing AI machine learning service to other 

companies 

No AI services provided to other 

companies 

Benefits  

Replace animal experiments, simplify data 

processing, and reduce time and cost of drug 

development 

Improve drug development efficiency, 

predict drug efficacy and side effects, 

and reduce manual errors 

4. ILLUSTRATIONS IN MEDICAL IMAGING INDUSTRY 

4.1 Deepwise (China) 

Deepwise is a Chinese company focused on developing AI technologies in radiology images for accurate cancer diagnosis. 

Based on cloud computing, DL is used to assist in medical image analysis, which aids in clinical decision-making and research23. 

Deepwise has a computer science team of up to 100 engineers dedicated to developing AI healthcare solutions. Data show that 
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the company offers AI diagnostic imaging technology that is more accurate than the average physician in diagnosing lung 

nodules, but still lags compared to elite physicians24. 

4.1.1 Dr. Wise AI Medical Assist Diagnostic System. Deepwise’s AI assisted diagnostic system implements cutting-edge 

technologies to screen early lung cancer, early breast cancer and help with children growth and development assessments. It 

also provides physicians with further treatment recommendations. During Covid-19 pandemic, the AI Medical Assisted 

Diagnosis System has examined up to 2,000 cases per day, releasing the pressure of image analysis25. 

4.1.2 Dr. Wise Smart Cloud Imaging System. This is an online diagnostic center based on application virtualization that assists 

physicians in conducting diagnostic tasks in different scenarios by combining with AI medical-assisted diagnostic systems. At 

the same time, it enables the interoperability of different medical data within a particular region. In pandemic, this smart 

imaging cloud system connected major hospitals across the country for data transmission to solve the shortage problem of 

primary care resources26. 

4.2 GE Healthcare (US) 

GE Healthcare is a leading global provider of drug diagnostics and AI digital solutions for patient screening, diagnosis, 

treatment planning guidance and testing. The company improves the efficiency of health systems and provides personalized 

services to patients through smart devices and intelligent platforms27. 

4.2.1 Edison Digital Health Platform. Edison digital health platform is designed to integrate data from vendors and feature an 

integrated AI engine. The platform provides data transformation services for healthcare providers and uses aggregated data to 

train AI models. Healthcare professionals can easily access care workflows and clinical applications during treatment, which 

helps them provide better services to patients and drive growth in hospital operations and revenue28. 

4.2.2 Allia Platform. Allia Platform aims to integrate advanced image guidance into various medical scenarios and to increase 

the adoption of advanced image guidance in daily practice. The platform’s core technologies are AutoRight (an AI-based 

advanced interventional image chain) and Liver ASSIST Virtual Parenchyma (a 3D visualization software solution). Allia’s 

AI technology generates virtual parenchymal imaging to assist physicians in simulating injection procedures and performing 

liver embolization procedures27. 

4.3 Comparison between Deepwise and GE healthcare  

Deepwise and GE Healthcare are pioneers in the medical imaging industry, and their innovations have led to advancements in 

the industry. Table 2 presents a comparison between the two companies regarding their AI applications. 

Table 2. Comparison of AI applications in Deepwise and GE healthcare. 

 Deepwise GE healthcare 

Application areas 
Cancer diagnosis, medical image analysis, 

treatment recommendation provision 

Medical data integration and conversion, patient 

screening and diagnosis, treatment plan guidance 

and testing 

AI products 
Developing intelligent systems through AI deep 

learning technology 

Developing software systems and medical 

hardware devices through AI technology 

Benefits 
Improve the accuracy of medical image diagnosis, 
relieve the pressure of medical system image 

analysis, and solve the lack of medical resources 

Assist clinical decision making, simplify medical 
imaging operations and optimize the patient 

examination process 
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5. COMPARISON OF AI APPLICATIONS IN MEDICAL SCIENCES BETWEEN CHINA AND 

THE US 

While China and US are pioneers in AI development, their research focus are distinctive. In terms of AI development purpose, 

China is committed to solve problems of insufficient medical resources, while the US is more inclined to provide personalized 

treatment solutions for patients29. Regarding the AI development environment, China has a large population base, sufficient 

medical data, high penetration of electronic medical records, and government policy support. US has more stringent medical 

data protection. Currently, China still faces the problem of lack of high quality technological talents compared with US.  

6. CONCLUSION  

This paper discussed the applications of AI in the pharmaceutical and medical imaging fields. It uses companies from these 

two industries as case studies to illustrate the differences within industry and across cultures. In pharmaceutical industry, 

Insilico medicine focuses more on AI R&D whereas Pfizer focuses on a wider areas of AI, which include vaccine development, 

clinical trials and more. In terms of medical imaging area, Deepwise is still at a beginning or experimental stage of AI 

development and application, whereas GE healthcare has been well developed in this area, and began to provide mature clinical 

services to the patients. For the comparison between the two countries, China in general lacks high quality of technological 
talents, and is still at the stage to test the AI technologies. US, on the contrary, is able to provide personalized treatment 

solutions for patients on a larger scale.  Due to the page limitation, we are not able to provide more detailed information for 

these interesting comparisons. Further research should investigate on more differences between countries (China and US) in 

not only pharmaceutical and medical image fields, but also other medical sciences areas (e.g., medical robots, remote treatment 

and diagnosis). As a conclusion, AI has brought fundamental changes in the way medical services are conducted. It has a far-

reaching impact on the future development of medical science. 

REFERENCES 

[1] McCarthy, J., Minsky, M. L. and Shannon, C. E., “A proposal for the Dartmouth summer research project on artificial intelligence—

August 31, 1955,” The AI magazine 27(4), 12-14 (2006).   
[2] He, J., Baxter, S. L., Xu, J., Zhou, X. and Zhang, K., “The practical implementation of artificial intelligence technologies in medicine,” 

Nature Medicine 25(1), 30-36 (2019). 
[3] One Hundred Year Study on Artificial Intelligence (AI100), [Gathering Strength, Gathering Storms: The One Hundred Year Study on 

Artificial Intelligence (AI100) 2021 Study Panel Report], (2022). Available at: https://ai100.stanford.edu/gathering-strength-gathering-
storms-one-hundred-year-study-artificial-intelligence-ai100-2021-study 

[4] Burns, E. D., “What is Artificial Intelligence (AI)?” (2022). Available at: https://www.techtarget.com/searchenterpriseai/definition/AI-
Artificial-Intelligence 

[5] The Medical Futurist. “Understanding machine learning and deep learning in medicine,” (2022). Available at: 
https://medicalfuturist.com/machine-learning-and-deep-learning-in-medicine/. 

[6] Das, J., Woskie, L., Rajbhandari, R., Abbasi, K. and Jha, A., “Rethinking assumptions about delivery of healthcare: Implications for 
universal health coverage,” BMJ 361, k1716-k1716 (2018). 

[7] Rajkomar, A., Dean, J. and Kohane, I., “Machine learning in medicine,” The New England Journal of Medicine 380(14), 1347-1358 
(2019).  

[8] Litjens, G., Kooi, T. Bejnordi, B. E., Setio, A. A. A., Ciompi, F., Ghafoorian, M., Laak J., Ginneken, B. V. and Sanchez, C. I., “A survey 
on deep learning in medical image analysis,” Medical Image Analysis 42, 60-88 (2017).  

[9] Castiglioni, I., Rundo, L., Codari, M., Leo, G. D., Salvatore, C., Interlenghi, M., Gallivanone, F., Cozzi, A., D’Amico, N. C. and Sardanelli, 
F., “AI applications to medical images: From machine learning to deep learning,” Physica Medica, 83(March), 9-24 (2021). 

[10] Gulshan, V., Peng, L., Coram, M., et al., “Development and validation of a deep learning algorithm for detection of diabetic retinopathy 
in retinal fundus photographs,” JAMA: the journal of the American Medical Association 316(22), 2402-2410 (2016).  

[11] Cireşan, D., Giusti, A., Gambardella, L. and Schmidhuber, J., “Mitosis detection in breast cancer histology images with deep neural 
networks,” Medical Image Computing and Computer-Assisted Intervention, 411-418 (2013). 

[12] Esteva, A., Chou, K., Yeung, S., Naik, N., Madani, A., Mottaghi, A., Liu, Y. Topol, E., Dean, J. and Socher, R., “Deep learning-enabled 
medical computer vision,” NPJ Digital Medicine 4(1), 5 (2021).   

Proc. of SPIE Vol. 12506  125063E-5



[13] Rajpurkar, P., Chen, E., Banerjee, O. and Topol, E. J., “AI in health and medicine,” Nature Medicine 28(1), 31-38 (2022).   
[14] Ni, L., Lu, C., Liu, N. and Liu, J., “MANDY: Towards a smart primary care chatbot application,” International Symposium on Knowledge 

and Systems Sciences, 38-52 (2017).  
[15] Udelsman, B., Chien, I., Ouchi, K., Brizzi, K., Tulsky, J. A. and Lindvall, C., “Needle in a Haystack: Natural language processing to 

identify serious illness,” Journal of Palliative Medicine, (2018). Available at: https://www.x-

mol.com/paper/1213044018140876816?recommendPaper=1213061704082198533 
[16] Idrus, A., “GlaxoSmithKline taps Baltimore’s Insilico for AI-based drug discovery,” FIERCE Biotech, (2017). Available at: 

https://www.fiercebiotech.com/medtech/gsk-taps-baltimore-s-insilico-for-ai-based-drug-discovery 
[17] Takahashi, D., “Nvidia identifies the top 5 AI startups for social impact,” VentureBeat, (2022). Available at: 

https://venturebeat.com/2017/04/23/nvidia-identifies-the-top-5-ai-startups-for-social-impact/ 
[18] Pharma.AI, “Insilico PandaOmics—Software for OMICs Data Analysis,” (2022). Available at: https://www.environmental-

expert.com/software/insilico-pandaomics-software-for-omics-data-analysis-788814 
[19] Insilico, M., “Insilico: linking target discovery and generative chemistry AI platforms for a drug discovery breakthrough,” (2022). 

Aavailable at: https://www.nature.com/articles/d43747-021-00039-5 
[20] InClinico, (2022). Available at: https://insilico.com/inclinico 
[21] Pfizer, “Artificial Intelligence: On a mission to Make Clinical Drug Development Faster and Smarter,” (2022). Available at: 

https://www.pfizer.com/news/articles/artificial_intelligence_on_a_mission_to_make_clinical_drug_development_faster_and_smarter#:~
:text=AI%20could%20assist%20pharma%20companies,that%20support%20any%20pharmaceutical%20product 

[22] Quach, K., “How Pfizer used AI and supercomputers to design COVID-19 vaccine, tablet,” (2022). Available at: 
https://www.theregister.com/2022/03/22/pfizer_nvidia_ai/ 

[23] Tracxn, “AI in Healthcare Startups in Beijing,” (2022). Available at: https://tracxn.com/explore/AI-in-Healthcare-Startups-in-Beijing 

[24] Liu, Z. and Fan, F., “AI reshaping healthcare industry,” Chinadaily HK, (2019). Available at: 
https://www.chinadailyhk.com/articles/167/88/196/1566876159823.html 

[25] Deepwise, (2022). Aavailable at: http://www.deepwise.com/ 
[26] Deepwise, (2022). Aavailable at: http://www.deepwise.com/article?id=173 
[27] GE, “GE healthcare unveils new AI and digital technologies and solutions to help solve healthcare’s most pressing problems,” (2022). 

Available at: https://www.ge.com/news/press-releases/ge-healthcare-unveils-new-ai-and-digital-technologies-and-solutions-to-help-solve.  
[28] GE, “GE healthcare developing a digital health platform to help providers accelerate digital transformation,” (2022). Available at: 

https://www.ge.com/news/press-releases/ge-healthcare-developing-a-digital-health-platform-to-help-providers-accelerate 

[29] Kong, X., Ai, B., Kong, Y., et al., “Artificial intelligence: A key to relieve China’s insufficient and unequally-distributed medical resources,” 
American Journal of Translational Research 11(5), 2632-2640 (2019).  

 

Proc. of SPIE Vol. 12506  125063E-6


