
2nd Generation Feedstock – 
1st Class Consumables
Meet your own sustainability targets with biobased Eppendorf Tubes®, Tips, and Plates

New: Safe-Lock Tubes BioBased



WHITE PAPER I No. 093 I Page 6

1st generation biobased plastic is crafted from agricultural 
sources such as sugar corn, sugar beet, potatoes, or corn. 
Most of today’s biobased plastics come from these sources. 
They generally have a lower carbon footprint compared to 
fossil-sourced plastics. However, there are also negative im-
pacts, such as alterations in land use, the shift from natural 
landscapes like forests or meadows to farmland, and the 
increased use of fertilizer and pesticides. 

Therefore, the emphasis is placed more on 2nd generation 
biobased plastic. This type is crafted from waste streams, 
such as food waste, wheat straw from agricultural sources, 
or wastewater streams. The adverse impacts associated 
with 1st generation materials are reduced. The biobased 
plastic of Eppendorf is based on 2nd generation material.

3rd generation biobased plastic stems from seaweed and 
brown or red algae. These organisms produce polysaccha-
rides which are the basis for various plastic materials. 
It is important to remember that biobased raw materials can 
be converted into building blocks for conventional plastics 
like HDPE, LDPE, PP, PET, etc. The look, feel, and proper-
ties of biobased plastic products are identical to those of 
their fossil-sourced counterparts. 

The life cycle analysis of Eppendorf Tubes® BioBased
The LCA was executed according to ISO 14040/ ISO 14044 
standards as described previously. The study made the fol-
lowing preconditions and specific conclusions were drawn 
based on its findings.

Goal and scope of the study
First of all, the question has to be answered: why conduct 
an LCA – study? This study pursued the following objectives 
and was intended to answer the following questions:

1.   Are there environmental advantages to use biobased PP 
and biobased HDPE compared to their fossil-sourced 
counterparts?

2.  By how much are biobased PP and biobased HDPE better 
(or worse) than their fossil-sourced counterparts and in 
which environmental categories?

3.  This study aimed to identify environmental hotspots 
along the product life cycle. 

4.  Also, this study aimed to identify improvement potentials 
along the product life cycle.

5.  This study was intended to compare different scenarios 
regarding material choices. 

6.  In addition, different scenarios for the choice of means of 
transportation should be compared.

7.  It was the overall goal to generate verified environmental 
data for biobased and fossil-sourced tubes.

The functional units were defined as follows: 
> Bag with 200 x 5 mL sterile screw-cap tubes, biobased,   
   split into two bags
> Bag with 200 x 5 mL sterile screw-cap tubes, fossil-
   sourced, split into two bags
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Figure 3: Five different scenarios have been analysed (3 and 4 are only of theoretical nature and out of scope for this white paper)
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What exactly will be investigated? The definition of the func-
tional unit is of crucial importance - regardless of whether 
it is a single product (e.g. a tube) or a packaged unit with a 
certain number of tubes.

What are your system boundaries? ISO 14040 and ISO 14044 
distinguishes two cases. The first case is referred to as the 
“cradle-to-grave” scenario. In this scenario, the entire life 
cycle of a product is defined with a determined usage sce-
nario. This is the preferred case. 
The “cradle-to-gate” scenario evaluates the sourcing stage 
until the product leaves the manufacturing site. The latter 
scenario is preferable if the focus is on the environmental 
impact in these first phases of the life cycle or if data on the 
use phase and/ or the end of life are very different (global 
distribution) or even missing. In this context, the focus on 
a cradle-to-gate scenario proves to be advantageous, as 
numerous assumptions can lead to uncertainties in a life 
cycle analysis. Ultimately, this may even lead to misleading 
assumptions. However, compliance with the ISO standard re-
quires that the reasons for the exclusion of certain life cycle 
stages are stated. 

What other assumptions have been made? What other 
boundaries have been set? What geographical boundaries 
have been defined? Is the focus on one country, one region 
(such as Europe, the USA, or Asia) or the whole world? 
Which upstream products, auxiliary products, and upstream 
and downstream processes are included in your analysis? 
Will you also consider the environmental impact of produc-
ing, e.g., the trucks used to transport the goods, or will the 
focus be solely on emissions generated during transporta-
tion? Usually, the environmental impact of truck production 
is excluded, and the focus is instead on the emissions gener-
ated during transportation. 

What are the requirements regarding data quality? [4] The 
data must certainly meet criteria such as precision, com-
pleteness, representativeness, consistency, and reproducibil-
ity. It must also cover the geographical regions covered by 
your analysis and be up to date. Since the data comes from 
different sources and databases, it is essential to define qual-
ity criteria and approaches for dealing with uncertainties. 

What environmental impacts do you analyze? As a rule, an 
LCA study covers greenhouse gas emissions and their impact 
on climate change. However, it does not always include the 
impacts of nitric oxides on soil and water, eutrophication or 
the effects of acidification of forests through the emission of 
SO2 into the air.

Finally, you have to make additional assumptions. For 
example, the exact composition of an intermediate product 
may not be known for reasons of confidentiality, or the exact 
transportation routes of a raw material may not be known. In 
this case, assumptions must be made that lead to uncertain-
ties. These must be explicitly stated and taken into account 
in the subsequent steps. 

Stage 2: Performing the Life cycle inventory (LCI)
Stage 2 primarily involves data collection. This involves ana-
lyzing the input of energy and material flows into your de-
fined system as well as their output. This includes a detailed 
analysis of the energy requirements for production, transpor-
tation, product use and one or various end-of-life scenarios. 
Moreover, all materials and their quantities must be listed. 
This includes the Bill of Material (BoM) of the product itself 
as well as by-products, auxiliary materials and all waste gen-
erated during production and at the end of life. 

In the next step, the output of all processes in the vari-
ous stages of the life cycle is considered. Outputs include 
emissions to air, soil and water as well as extraction of 
resources from nature. This includes, for example, estimat-
ing CO2 emissions in the various transportation phases. Raw 
materials must be transported to the production facility, 
the finished product to logistics centres, and then on to the 
customers. At the end of the utilization phase, the product 
is sent to a recycling facility or a waste incineration plant. 
Furthermore, the assessment covers not only the product but 
also its packaging, involving additional transportation routes. 
This illustrates the complexity of a life cycle inventory. 

Data from all processes must be retrieved, either from the 
manufacturer, the suppliers or from databases. But not all 
data is available or can be provided, for example, the exact 
composition of preliminary products coming from the sup-
pliers. The route of your product to the customer has to be 
modeled by assuming an average mode of transportation. 
All these uncertainties and assumptions must be explicitly 
documented. 

Stage 3: Life cycle impact assessment (LCIA)
Once the life cycle inventory has been completed, all data 
have to be assessed according to their potential environ-
mental impact. It is essential to emphasize that the impact 
assessment does not directly capture the actual damage,  
but instead quantifies inputs and outputs, that have the po-
tential to cause damage. 

Executive Summary

The first biobased plasticware appears in the labora-
tories. They are made from renewable sources and 
have a better carbon footprint. But how much better 
are they compared to their fossil counterparts? And 
where are the significant levers to improve the envi-
ronmental performance of these products? Eppendorf 
investigated these questions for their biobased tubes 
using a Life Cycle Analysis (LCA). This provided valu-
able insights into the ecological performance of the 
product. In addition, the whole process provides ideas 
to enhance the product’s life cycle and where to focus 
for imminent improvements. 

Life Cycle Analysis of a 5 mL Tube – 
Insights into Environmental Impacts 
and Learnings
Dr. Kerstin Hermuth-Kleinschmidt, NIUB Sustainability Consulting

Introduction 

Plastic derived from biobased sources sounds nice and 
sustainable. But is it genuinely better? And if so, how much 
better is it compared to plastic made from crude oil? 

To answer these questions, it is not enough to rely solely on 
the intuition that tells you that biobased products are always 
the best option. A comprehensive view of the entire life cycle 
of a product is essential in order to understand and quantify 
environmental impacts. Such life cycle thinking is crucial 
both in designing new products and in sustainable improve-
ment of existing ones. A key aspect of making informed and 
sustainable decisions is the collection of comprehensive life 
cycle data to identify the areas with the greatest potential to 
improve a product’s environmental performance.

The Life Cycle Analysis (LCA) is a method to assess the most 
important environmental impacts across the whole life cycle 
of a product. [1] 
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An LCA analysis of the biobased 5 mL Eppendorf screw-cap 
tubes has been performed to answer the following questions:  

1)  What are the major environmental impacts across the 
whole life cycle?

2)  Which are the key levers to further reduce the environ-
mental impact?

3)  How much CO2e is saved in comparison to the standard 
tubes made from fossil oil? 

4)  Which scenarios should be pursued for future products? 
Which product designs are best in terms of their environ-
mental footprint? 
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Environmental Impacts of Biobased Eppendorf Consumables 

2 Eppendorf Consumables BioBased

»Making polymer products and components substantially and measurably 
more sustainable according to the »Reduce, Reuse, Recycle« concept without 
compromising product quality and performance«

Since oil-based plastic consumables have replaced 
glass consumables, they have become irreplace-
able in laboratories around the world, providing 
quality standards needed in increasingly demand-
ing research. This is a growing challenge in 
respect to sustainability. 

Thus, Eppendorf not only focuses on the development of new products 
but also on new, more environmentally friendly manufacturing materials.
3 years ago we started to offer a generation of Eppendorf Tubes® made 
of biobased polypropylene. Since then our biobased consumables port-
folio grew with epT.I.P.S.® BioBased, Eppendorf twin.tec® Trace PCR 
plates BioBased and now with Eppendorf Safe-Lock Tube® BioBased.

To increase the sustainable properties  
of plastic used for the production of lab  
consumables, we must make and use  
plastics more sustainably using recycled  
and renewable feedstocks.

 > �In the biobased polymer production, fossil raw material is  
replaced with sustainable raw material produced from biobased  
waste and residues (2nd generation renewable feedstock). 
 > �The raw materials used to produce the renewable feedstock can  
be backtraced to the first collection points and the origin of the  
renewable raw materials from carefully selected suppliers  
committed to sustainability is assured.
 > �The final polymers are sustainability certified by »ISCC PLUS« –  
the reliable global leading certification scheme for manufacturers 
producing bio-based polymers and their further processing.

In our White Paper No. 093 »Life Cycle Analysis of a 5 mL Tubes –  
Insights into Environmental Impacts and Learnings« we answer  
the following questions:

 > �What are the major environmental impacts across the whole life cycle?
 > �Which are the key levers to further reduce the environmental impact?
 > �How much CO2 is saved in comparison to the standard tubes made 
from fossil oil?
 > Which product designs their environmental footprint?

About Biobased Polymer for Biobased Consumables

Your Future Lab Perspective

For additional details,  
download this White Paper here

https://www.eppendorf.com/de-de/company-careers/sustainability/sustainability-knowledge/downloads/


ISCC PLUS (International Sustainability & Carbon Certification) is a  
global certification program for circular economy and bioeconomy.  
The certification enables traceability along the entire supply chain.

Independent Validation

 > �ISCC PLUS offers market participants and producers from the food and feed, 
chemical, pharmaceutical and bioplastic industries to obtain sustainability 
certificates. With an ISCC PLUS certification, companies ensure that the entire 
supply chain from agriculture to the finished end product has been audited.  
The certification is also applicable to products based on waste, residues and 
recyclable materials.
 > �ISCC supports the transition to a circular economy and bioeconomy  
and brings many benefits to businesses and the environment like e.g.:

	 – Traceability throughout the supply chain
	 – Proof of identity of raw materials
	 – Clear and third-party verified information
	 – �Strengthening consumer confidence through independent  

certification system

More information: www.iscc-system.org

                          provides independent validation and certifies  
lab products with »ACT – The Environmental Impact Factor  
Label« as a third party organization. Meanwhile, Eppendorf has  
a growing number of ACT validated and certified Eppendorf  
products, e.g. different tips, tubes, ULT freezers, pipettes, and  
more to come.

More information: https://actdatabase.mygreenlab.org

»The ACT Label was designed to address the need of both  
scientists and procurement specialists for clear, third-party and  
independently verified information about the environmental  
impact of laboratory products. By emphasizing Accountability,  
Consistency, and Transparency (ACT) around manufacturing,  
energy and water use, packaging, and end-of-life, ACT makes it  
easy to choose more sustainable products.«

More information: https://act.mygreenlab.org

About »ISCC PLUS« Certification

About »ACT« Certification
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* The screw caps are actual fossil-based material. The switch to biobased material will take place soon.

 > �Biobased pipette tips are available as epT.I.P.S.®  
BioBased Biopur®, ep Dualfilter T.I.P.S.® BioBased,  
and ep Dualfilter T.I.P.S.® SealMax® BioBased

 > �Eppendorf Tubes® BioBased, Sterile,  
with screw caps are available in volumes  
of 5 mL, 15 mL, 25 mL and 50 mL

 > �Eppendorf Safe-Lock Tubes BioBased  
are available in 0.5, 1.5 and 2.0 mL in  
Eppendorf Quality and PCR clean

 > �Eppendorf twin.tec® Trace PCR Plates BioBased  
in PCR clean are available in 3 volumes, 96 and  
384 wells also in LoBind each volume

From Used Oil to High-Value Products

Special product highlights 

 > �The Eppendorf Production Center in Oldenburg / Germany is ISCC 
PLUS (International Sustainability & Carbon Certification) certified
 > �ACT labeled (Accountability, Consistency, Transparency) – Environ-
mental Impact Factor Certification conducted by My Green Lab®

 > �Tubes, Tips and Plates are made from renewable feedstock,  
so called »2nd Generation Feedstock« (recycled e.g. from food oil 
wastes and residues) reducing laboratories’ CO2 footprint*, and  
applying ISCC mass balance approach. For detailed information,  
see product label of each product.
 > �General Quality Certificates/Compliance with Standards are available  
separately for Eppendorf Tubes® -, Eppendorf Safe-Lock Tubes -, 
epT.I.P.S.® - , twin.tec® Trace PCR plates BioBased
 > �Product-specific and lot-specific purity certificates as well as  
an ISCC sustainability declaration for production center of  
»Eppendorf Consumables BioBased«



ACT®, is a registered trademark of My Green Lab, USA.   
My Green Lab® is a registered trademark of My Green Lab, USA. 
ISCC Plus is a logo from ISCC System GmbH, Germany.

Eppendorf®, the Eppendorf Brand Design and Eppendorf Tubes® epT.I.P.S.®, ep Dualfilter T.I.P.S.®, SealMax® are registered trademarks of Eppendorf SE, Germany.
All rights reserved, including graphics and images. Copyright © 2025 by Eppendorf SE.
Order No.: AA01 026 620/EN2/PDF/0525/SSO

www.eppendorf.com/BioBased

Your local distributor: www.eppendorf.com/contact
Eppendorf SE · Barkhausenweg 1 · 22339 Hamburg · Germany
eppendorf@eppendorf.com · www.eppendorf.com

Biobased Eppendorf Consumables
In 2022, we launched our first biobased consumables –  
Eppendorf Tubes® BioBased. Since then, we have been continuously 
pursuing this path to more sustainability in the laboratory. In the  
meantime, there are also epT.I.P.S.® BioBased pipette tips with and 
without filters in various packaging forms, Eppendorf twin.tec® Trace 
PCR Plates BioBased in several sizes and, of course, the “Eppi®” –  
Eppendorf Safe-Lock Tubes BioBased in various designs. 

In the table below you will find all available  
“Eppendorf Consumables BioBased”. Whether 
tips, tubes or plates – replace the consumables 
used in your laboratory with biobased versions 
today and without any risk*, and reduce the  
CO2 footprint of your laboratory.

Pipette tips Purity Variants Packaging

epT.I.P.S.® BioBased Biopur® 20 µL to 1,250 µL L Reloads

epT.I.P.S.® PCR clean PCR clean/Sterile 10 µL to 1,250 µL L Reloads

epT.I.P.S.® PCR clean Biopur® 20 µL to 1,000 µL Reloads

epT.I.P.S.® PCR clean Eppendorf Quality 1,000 µL to 5 mL L Bags/Bulk

Tubes Purity Variants Packaging

Eppendorf Tubes® BioBased, screw cap Steril, PCR clean* 5 mL Resealable Bags

Eppendorf Tubes® BioBased, screw cap Steril, PCR clean* 15 mL Resealable Bags

Eppendorf Tubes® BioBased, screw cap Steril, PCR clean* 25 mL Resealable Bags

Eppendorf Tubes® BioBased, screw cap Steril, PCR clean* 50 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Eppendorf Quality 0.5 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Eppendorf Quality 1.5 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Eppendorf Quality 2.0 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Steril, PCR clean* 0.5 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Steril, PCR clean* 1.5 mL Resealable Bags

Eppendorf Safe-Lock Tubes BioBased Steril, PCR clean* 2.0 mL Resealable Bags

Eppendorf twin.tec® Trace PCR Plates BioBased Purity Variants Packaging

Skirted, colorless PCR clean 150 µL, 96 wells Resealable Bags

Skirted, spring green PCR clean 150 µL, 96 wells Resealable Bags

LoBind, skirted, colorless PCR clean 150 µL, 96 wells Resealable Bags

Semi-skirted, colorless PCR clean 250 µL, 96 wells Resealable Bags

LoBind, semi-skirted, colorless PCR clean 250 µL, 96 wells Resealable Bags

Skirted, colorless PCR clean 45 µL, 384 wells Resealable Bags

LoBind, skirted, colorless PCR clean 45 µL, 384 wells Resealable Bags

* Pyrogen-, Dnase-, Rnase-, DNA-free

Interested in biobased  
Eppendorf Consumables?  
Please visit our website:  
www.eppendorf.com/BioBased

https://www.eppendorf.com/de-de/lab-academy/lab-solutions/eppendorf-consumables-biobased/

