
By Patrick Penndorf

Integrating It Safely and Efficiently 

Sustainability in Science



This was shown most famously by Adriaan de Groot (1946) 
and later by William Chase & Herbert Simon (1973) in their 
classic experiments. Chase and Simon coined the idea of 
“chunking” as the mechanism behind expert memory.



How My Journey Began

35-65% Less Plastic Waste 

in Sterile Conditions



It Is Possible – And Has Been Done

35-65% Less Plastic Waste 

in Sterile Conditions
Saving 516kg plastic >$1500



It Is Possible – And Has Been Done

Saving ~ 23% solvents 

(~300 L)
Saving 31.8 Million kWh

Saving 2 Mio liters of 

Nitrogen



What Your Colleagues Have Done



You Have All The Support

Experience You Colleagues

Institute Leadership

Next Generation

(within Institutes)



1st Case Studies

• Understanding Experimental Processes

Biomolecular Chemistry - Dr. Jana Krabbe & Dr. Evelyn Molloy

• Creating A Lab-Culture

• Considering Individual Preferences



1st Case Study

Biomolecular Chemistry - Dr. Jana Krabbe & Dr. Evelyn Molloy

DOI: 10.1093/ismejo/wrae074



1st Case Study

Holding Temp. 12-16°C

Biomolecular Chemistry - Dr. Jana Krabbe & Dr. Evelyn Molloy



1st Case Study

Biomolecular Chemistry - Dr. Jana Krabbe & Dr. Evelyn Molloy



Anxiety Risk Danger ChangeBelieves

The Major Challenge



How To Initiate Change Safely

1. Differentiate

2. Step-by-Step

3. Mindset

4. Experience

5. Controls



Samples vs Controls

Proper Differentiation

Quantitative vs Qualitative Data

Where | When | How

Preliminary Experiments

1. Differentiate 2. Step-by-Step 3. Mindset 4. Experience 5. Controls



Step-by-Step Progression

1. Differentiate 2. Step-by-Step 3. Mindset 4. Experience 5. Controls

Reusing Serological Pipets

Split Multiple Cultures in Parallel

Saving Plastic Waste in S2

>Avoid Overwhelm + Enable Mistake 

Spotting



Getting Your Mindset Right

1. Differentiate 2. Step-by-Step 3. Mindset 4. Experience 5. Controls

Be Relaxed

Feeling Motivation

Having A Clear Mind

Void of Doubt or Anxiety



Having Sufficient Experience

1. Differentiate 2. Step-by-Step 3. Mindset 4. Experience 5. Controls

Familiarity with the Protocol

Why versus What

Getting Comfortable

Following Best Practices



Implementing Controls

10.1016/j.jneumeth.2007.02.010 

1. Differentiate 2. Step-by-Step 3. Mindset 4. Experience 5. Controls

Test all important aspects

Can be general – “Contamination”?

A control for every step

Document Properly



2nd Case Studies

Microbial Pathogenicity Mechanisms - Dr. Jakob Sprague

• Experimental Design

• S2 Environments

• Understanding Limitations



2nd Case Studies

Microbial Pathogenicity Mechanisms - Dr. Jakob Sprague

DOI: 10.1080/19490976.2022.2154548



2nd Case Studies



2nd Case Studies



2nd Case Study



You Can Do It Too



You Can Do It Too

Microbial Immunology - Merle Hammer



What I Prepared For You

Case Studies

Examples of what your 

colleagues tested for you 

already.

A checklist-format to 

inspire and lead you 

towards change.

Answering your questions 

directly and providing you  

follow-up resources

Guides Support



Saving Potential

Havard | US Davis & Santa Barbara

$4-6000

Saving $513 Million per University



Getting More Money





Enthusiasm



Thank You & All Resources



Thank You

Patrick Penndorf

Email

LinkedIn
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