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Are You GenAI-Fatigued?
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Our Relationships with GenAI

1. GenAI-Hesitant
2. GenAI-Harmonist
3. GenAI-Maximalist
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Our Relationships with GenAI

1. GenAI-Hesitant

What is the buzz?
• No one is talking about how humans adapt to AI
• Most employers don’t have the answers

… And best practices for working with GenAI responsibly
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Our Relationships with GenAI

2. GenAI-Harmonist

Augment yourself with AI
• Some creative use-cases and tools that hopefully (?) empower you
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Our Relationships with GenAI

3. GenAI-Maximalist

The latest and greatest, and why you might care as someone 
who works with data
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GenAI-Hesitant Skills

AI Literacy                       Curiosity                              Adaptability        

Critical Thinking                     Communication                    Design thinking
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AI Literacy

Narrow AI/ Weak AI     

AI deals with the research on and engineering of technical systems, that are capable of behavior 
that humans attribute to intelligence
      

Deals with (future) systems that show 
a very broad and flexible, human-like 
intelligence.

 
Futuristic concept and poses 
philosophical and ethical questions 
about control and safety.

Designed to understand and 
generate human-like text using deep 
learning. 

Trained on vast data, they learn the 
patterns, structures and nuances of 
natural language.

Excels in specific tasks within set 
parameters but lacks general 
intelligence
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AI Literacy

An AI Agent is a system that leverages an AI model to interact with its environment in order to
achieve a user-defined objective. It combines reasoning, planning, and the execution of actions
 (often via external tools) to fulfill tasks.      

1.The Brain (AI Model)
This is where all the thinking happens. The AI model handles reasoning and planning. It decides which Actions to take based on the situation.

2.The Body (Capabilities and Tools)
This part represents everything the Agent is equipped to do.
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Curiosity

Exploration of different user friendly LLM interfaces in the market
      

• Text response generation(e.g. ChatGPT, Microsoft Bing, Microsoft Copilot, Perplexity)
• Image generation(e.g. DALL-E3, Midjourney, LumaAI, Stable DIfussion)
• Audio generation (AssemblyAI, IIElevenLabs) 
• Video generation (Sora)
• Gaming (AlphaZero)
• Code generation (Github Co-pilot, Watson Code Assistant)
• Data generation and augmentation (DeepMind, Alphafold)
• Virtual world (Avatars, Metaverse)

GPT 4.5                     Sonnet 3.7                  Gemini                     Llama 3.2              Grok3    

LLM tools showdown

Text to response, text to image, text to audio, text to video

https://openai.com/chatgpt/
https://www.microsoft.com/en-us/bing?form=MA13QZ
https://www.perplexity.ai/
https://openai.com/index/dall-e-3/
https://www.midjourney.com/home
https://www.assemblyai.com/
https://elevenlabs.io/
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Curiosity: What Can LLMs Do for Us?

Prompt category
Content Generation

 & Writing Assistance 
Summarization 

Data Analysis 
& Code Generation

Research & Brainstorming

Prompt Usages Report generation

Email writing / tone refinement

Proofreading

Translation

Research report / article / 
earnings transcript summarization 

(image-text pairing)

Email / chat summarization

Information / keyword extraction

Excel formula generation

VBA Macros, Python, and R code 
generation

Data cleaning and formatting

Concepts / terms explanation

Research paper title ideas 
generation

Product name generation

Discussion partner
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Adaptability: How Can We Be Synergistic?

     

Skills that are resilient Design thinking Creative thinking Critical thinking Technical & Math  literacy

Communication

Story-telling

Adaptability

Deepening your social ability

Empathize, Define, Ideate, 
Prototype, Test, Iterate

Novel idea generation

Associative thinking

Emotional resonance

Unstructured problem solving

Criticizing and questioning 

information

Decision  making

Data literacy

Coding proficiency

Debugging skills

System architecture 

understanding

Basic mathematics
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Resilient Skills

PROMPT: Act as an immunologist. Explain in medium details (150 words), which immunoglobulin (Ig) is sent to the fetus from the placenta and 
breast milk.

October 2024                                                                                                                 March 2025
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Critical Thinking: Which Image Wasn’t AI 

Generated?

D

BA

C
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Communication

Supporting empathetic and concise communication
I want this email to be a non-obligatory invite for a virtual coffee break, Create a doodle placeholder for the possible days of repeat events. Let the 
participants tell me if they want to attend it. 
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Design and creative thinking

Give me a draft to write the notes and take aways from [insert program link of the conference]. Please output a word document as template
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Responsible Use of GenAI

How to build trust in GenAI?

Intentionality                       Transparency                              Risk Management        
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Guidelines of Responsible Use

FASTER
Fair 
Accountable 
Secure 
Transparent
Educated
Relevant

EU Guidelines  

US Guidelines          

Government of Canada guidelines

https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/artificial-intelligence-ai-science_en
https://www.state.gov/artificial-intelligence/
https://www.canada.ca/en/government/system/digital-government/digital-government-innovations/responsible-use-ai/guide-use-generative-ai.html
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Fair

Determine what was used as training data 
Always review outputs; remove biased, non-inclusive or discriminatory content 
Don’t use Generative AI to make decisions that could legally or materially impact an individual

“OpenAI terms of Use” 

You must not represent that output was human-generated when it was not.

You must not use any Output relating to a person for any purpose that could have a legal or 
material impact on that person, such as making credit, educational, employment, housing, 
insurance, legal, medical, or other important decisions about them.

https://openai.com/en-GB/policies/terms-of-use/
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Accountable

Accurate
Human oversight on outputs necessary
Do NOT use LLM as a search engine
NEVER use LLMs for skills you don’t already possess

Legal
Consult your legal department

Ethical
Determine if training data was obtained legally and ethically
Edit/Improve on what you wrote, rather than generating from scratch
Be inclusive to people using GenAI 
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Secure

Actually read the terms of service
 OPT-OUT of using your conversations to train future models, where possible. 



23

Transparent

Keep a detailed record about usage
Inform users when Gen-AI is used 

Exact tool used and version 
How it works 
Why it’s being used 
To what extent content was reviewed or modified
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Educated

Knowledgeable about GenAI tools before using them
Writing effective prompts
Keeping yourself up-to-date on the newest advancements and challenges



25

Relevant

Always ask yourself:     Is GenAI the best tool for the task?
            Or is it just…
                  Overkill, time-consuming and messy
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GenAI-Harmonist Skills

Prompt Engineering          Communication   Leadership        

Critical Thinking                       Code-literacy    Systems Design Concepts
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Prompt Engineering

PROMPT: A prompt refers to the input to LLMs that guides LLMs to generate high-quality and relevant output

How to write an effective prompt?
                                                                                                    

                                                                                  C_A_R_E
                [Context]      [Action]        [Result]      [Elaboration]

Context

Action

I am delivering a presentation on "Prompting Best Practices".

Create an engaging outline that covers key aspects of prompting best practices.

Result
The outline should include sections on:

1.Introduction to Prompting
2.Best Practices for Prompting
3.Examples of Basic and Enhanced Prompts

Elaboration The slide deck should also contain content for a 25-minute presentation and ensure that the 
content is relevant for an audience with mixed levels of experience in AI.



28

Prompt Engineering

BASIC PROMPT: How many R are there in strawberry

CARE PROMPT: Count the total number of times the letter 'R' appears in the word "strawberry" and provide the precise count as your answer.
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Critical Thinking: Technical Assistance

PROMPT: Analyze the provided study and extract all relevant pharmacokinetic parameters measured. Extract the tmax, Cmax, C1h and C1h/Cmax 
values for all compounds, doses, and genders as reported in Table 8. Present these values in a structured table format. 



30

Critical Thinking: Technical Assistance

PROMPT: Write me a power query to pivot the excel to long form. Give me step by step instruction to execute the query in excel.
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Leadership
PROMPT: What is the pKa of ketoconazole. Search the web and give me references from Pubmed 

references are increasingly less hallucinatoryOctober 2024                                                                                                                 March 2025                                                                                         
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Critical Thinking: Discussion Partner

PROMPT: Extract and summarize all cutoff values for CYP, UGT, and OATP enzymes from the recently finalized ICH M12 guidance on DDI studies. 
Present the information in a structured table format, including relevant thresholds, equations, and regulatory considerations where applicable.
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Critical Thinking: Discussion Partner

CARE PROMPT: Act as a regulatory scientist who has worked on 
submitting Clinical Pharmacology reports to medical regulatory 
agencies. Based on the above figure, from the attached 
publication in pdf can you help me select a phase 2/3 dose for 
further investigation and provide justifications. Constrain the 
response to 300 words 



34

Prompt Engineering: Best Practices

Be clear, concise and logical

Define persona (scientist), tone (eg . profession) or length

Specify an output format (text, bullet points, codes)

Ask follow up questions: curiosity

Context length and relevancy

Anthropic prompt library
IBM prompt engineering
Hugging face prompting guide

Learning Resources:

https://docs.anthropic.com/en/prompt-library/library
https://developer.ibm.com/articles/awb-prompt-engineering-fundamentals
https://huggingface.co/docs/transformers/main/tasks/prompting
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AI Tools for Scientific Workflow

Writing/text/audio summarization

Code assist

Research assistant for biology

Teaching/marketing content

Courtesy: John, Manas, Nash, Victor for open exchange on tools. 
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Knowledge Graph for Papers
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Talk to Pubmed
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LLM models enhance report text
• Organizes content into categories
• Formats content into paragraphs
• Much more readable text 
• Editable; regenerate from edited 

User selections: 
 Model, Organize By, Format

Automated reporting: Turbo Platform

From raw data to complete reports in minutes 
LLM models in TurboToxicology

Claude 3.5 Sonnet
OpenAI GPT-4
Meta LLaMA 3
… many other foundation models 
… optional: client proprietary models 

DownloadCDISC
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GenAI-Maximalist Skills

Craft LLM prompts           Experience          Software DevOps        

Complex AI Tasks                 Collaboration    Systems Level Design 
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Experience: training/teaching
AI tool for synthesizing new audio/image/avatars for training Teaching and training content generation will be changing

English                German     

Play buttons to hear my synthetic voice used to 
create multilingual educational content on Ozempic

Create podcasts: for business cases or just to hear 
the publication you couldn’t read on your walks

Create realistic image content: for business cases
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Craft LLM Prompts: Shiny Assistant 
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Data is the New Oil: LLMs are the 

Combustion Engines

Kindly provided by Shelly Stall
Hanson et al. Nature 623, 28-31 (2023)
doi: https://doi.org/10.1038/d41586-023-03316-8
Maskey, M., Alemohammad, H., Murphy, K. J., and Ramachandran, R. (2020), Advancing AI for Earth science: A data systems perspective, Eos, 101, https://doi.org/10.1029/2020EO151245. Published on 06 November 2020 

FAIR and OPEN Data for AI and ML:

• Publicly available datasets for benchmark training data are 
lacking in our field

• Available data sources, types, formats are not interoperable
• Available data are not analysis ready (Labels lacking, 

structure unsuitable)
• Pretrained models that can be adapted for biological 

observations are lacking

https://doi.org/10.1038/d41586-023-03316-8
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Explainable AI (XAI): Small Steps

As the LLMs have gotten progressively larger, they have 
begun to surpass some repeatable human performance,  
however they show plagiarism, bias, are black box like and 
hallucinate thus area of active research
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Human-in-the-Loop: Where We Stand

HITL integrates human input and expertise into the lifecycle of ML and AI systems. This includes approaches like: 

Active learning (AL): humans label data at the systems request

Interactive machine learning (IML): Users interact frequently with the learning system, providing information incrementally to guide the learning 
process.

 Machine teaching (MT): Human experts define and transfer specific knowledge to the machine learning model, giving them more direct control over 
what is learned.



45

Explainable LLMs: Multi-Modal 

Information
AI  in medicine and drug discovery is a single mode story- But over time that narrowness and constraint may well be alleviated.

https://nvidianews.nvidia.com/news/nvidia-unveils-large-language-models-and-generative-ai-services-to-advance-life-sciences-r-d
Acosta, J.N., Falcone, G.J., Rajpurkar, P. et al. Multimodal biomedical AI. Nat Med 28, 1773–1784 (2022). https://doi.org/10.1038/s41591-022-01981-2
https://huggingface.co/hooman650/MedQwen3B-Reasoner

https://nvidianews.nvidia.com/news/nvidia-unveils-large-language-models-and-generative-ai-services-to-advance-life-sciences-r-d
https://doi.org/10.1038/s41591-022-01981-2
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The current future: AI Scientist

systems capable of skeptical learning and reasoning that empower biomedical research through collaborative agents that integrate AI models and 
biomedical tools with experimental platforms. Rather than taking humans out of the discovery process, biomedical AI agents combine human creativity 
and expertise with AI’s ability to analyze large datasets, navigate hypothesis spaces, and execute repetitive tasks.

Gao S, Fang A, Huang Y, Giunchiglia V, Noori A, Schwarz JR, Ektefaie Y, Kondic J, Zitnik M. Empowering biomedical discovery with AI agents. Cell. 2024 Oct 31;187(22):6125-6151. doi: 10.1016/j.cell.2024.09.022. PMID: 39486399.
The rise of agentic AI teammates in medicine.Zou, James et al..The Lancet, Volume 405, Issue 10477, 457
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Key Skills: Context is the Endgame

Understand Market Needs
  Attend conferences, webinars, and network with AI experts to identify skill gaps and align expertise.

Continuous Learning
  Take courses on LLM methodologies aligned with your interests.

Use AI Strategically
  Focus on solving clinical and medical challenges without adding complexity.

 Understand Data Quality
  Evaluate data quality, regulatory, and ethical aspects.

 Select Tools and Techniques
  Identify suitable algorithms, frameworks, and relevant tools (e.g., Python/R/Javascript) for healthcare applications.
 
Collaborate and Iterate
  Work with interdisciplinary teams, test prototypes, and refine solutions for better usability. Balance critical thinking, adaptability, 
  communication, curiosity, and technical proficiency

 Learn APIs
  Understand wrappers and APIs to enhance system integration.



Questions & Contact

Check out my 

generative art: 
Try out my GPTs:

Priyata Kalra, Ph.D.

Senior Scientist

Physiologically Based Pharmacokinetics Solutions

priyata.kalra@simulations-plus.com

info@simulations-plus.com

+1-661-723-7723

Connect with us:

Seeing truth (blog):
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The Allies of this talk

John DiBella

Haiying Zhou

Christina Hendrickson

Vladimir Chupakhin

Rafal Bachorz 

Manas Shah

Andrea Ceja

Nash DelCamp

Victor Aguilar

Melissa Van Bussel (Health Canada)

Thomas Hartung (JHU)

Jurgen Pahle (University of Heidelberg)

Shelly Stall (NASA)

Thomas Leuchtefeld (inSilica)

Allen Lat (Corcept Therapeutics)

David Watson (Resero Analytics)

Jubin Shah (molecular Health)

AAPS Community: Tina Morris, Joy Davis, Rebecca 
Stauffer, Stacey Royson

Image: Midjourney
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Agenda: Skills for Future of Work?

Humanics                                                                     Knowledge
Nurture human nature and affair.                                                                          Increase knowledge on the edge of rare problems.
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The Rise of GenAI

Generative AI could:

• Produce $60 billion to $110 billion in annual revenue across the 

pharmaceutical industry value chain 

• Impact 10% of the tasks carried out daily by 80% of the workers

Human side: 70 percent of digital transformations fail not because 

of technical issues but because leaders ignored the importance of 

managing change.

Thomson Reuters

https://www.mckinsey.com/capabilities/transformation/our-insights/perspectives-on-transformation
https://www.thomsonreuters.com/en-us/posts/technology/future-of-professionals-2024/
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Humanics

Critical Thinking                                                                 Adaptability
Analyze problems from multiple angles.                                                                     Learn to leverage AI for greater productivity.

C om m unication                                                                  C uriosity
Articulate ideas clearly to diverse audiences.                                                             Embrace continuous learning and exploration.

Experience
Reimagining our education and empathy.
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Knowledge

AI Basics                                                                              AI Tool Familiarity
Understand foundational AI concepts and capabilities.                                               Gain acquaintance with emerging AI applications

Prompt Engineering                                                           Tech Literacy
Craft effective prompts to maximize AI output.                                                             Stay current with evolving digital technologies.

Math
Numeracy with statistics and basic math.
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Desire to Learn- how I do it?

Learning Resources                                                                        Learn for necessity
Leverage online courses, podcasts, and social networks.                                                     Top-down approach for busy work

Permissionless Apprentice              Learn in Public
Dive in and learn by doing, then build theory.                                                             Have a habit of creating.
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Craft LLM Prompts: 4o canvas
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