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AN AUTOMATED DIFFERENTIAL EXTRACTION SOLUTION FOR 

USE ON THE MAXWELL® SYSTEM

Green Mountain DNA Conference
July 24-26, 2023

Proprietary Information. Not for further distribution.

>70,000 untested kits

https://www.rainn.org/statistics/scope-problem

Proprietary Information. Not for further distribution.
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Heated Incubation 
(20min)

Epithelial cell digestion

Centrifugation 
(5min)

Remove substrate and 
pellet sperm

Maxwell run 
(70min)

Sperm washes and lysis

Quantification and STR Analysis* 

Epithelial 
fraction

Sperm 
fraction

No DNA 
purification

Maxwell® DE 
workflow
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Maxwell® instruments
Medium-throughput personal automation

Maxwell® FSC Instrument Maxwell® RSC48 Instrument
Up to 16 samples Up to 48 samples

New instruments will 
come preloaded with 
Maxwell® DE method.

Method will also be 
available for download 

from Promega.com

Proprietary Information. Not for further distribution.

Maxwell is a particle handler

Maxwell® DE System
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KIT COMPONENTS

Lysis Buffer
Resuspension Buffer

Elution Buffer

Proteinase K
1-Thioglycerol

Water

Maxwell® DE cartridges
DNA IQ™ Spin Baskets

ClickFit Microtube, 1.5ml
Plunger pack
Elution Tubes

All necessary 
components are in 
the box to perform 

48 differential 
extractions

Proprietary Information. Not for further distribution.

Detailed workflow

Sample on 
substrate

Add Lysis 
Buffer + ProK
70°C/ 20min
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assembly

Remove 
Supernatant 
(epi fraction)

Discard 
substrate

Pellet (+~50ul 
supernatant)
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Run Maxwell 
DE Method 

(70min)

Sperm 
fraction 
eluted

Compatible with PowerQuant® and 
PowerPlex ®chemistries
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incubation 
with Lysis 

buffer
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Remove 
substrate and 
pellet sperm

Sperm fraction
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PowerQuant® Results
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PowerQuant® Results

Proprietary Information. Not for further distribution.

PowerPlex® Fusion 6C STR Profiles
Sperm Fraction Epi fraction

Proprietary Information. Not for further distribution.

PowerPlex® Fusion 6C STR Profiles

Proprietary Information. Not for further distribution.

CTS proficiency sample
(2021) Blood/Semen on Cloth Maxwell® DE System workflow

Sperm fraction

Testing with CTS samples

Epithelial fractionTotal DNA

Quantification by PowerQuant® System

STR analysis with PowerPlex® 35GY System
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PowerQuant® Results and PowerPlex® 35GY STR Profiles
Sperm Fraction Profile
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Reproducibility and Cross-contamination

Pooled Lysate

Added lysate and reagent blanks
In checker-board pattern

Quantitation of sperm fraction using PowerQuant® System

Sperm Fraction

Proprietary Information. Not for further distribution.

Reproducibility and Cross-contamination

Proprietary Information. Not for further distribution.

12 hour post-coital 
sample (3 years old)

Maxwell® DE System workflow

Sperm fraction

Testing with post-coital samples

Quantification by PowerQuant® System

STR analysis with PowerPlex® 35GY System

Casework Direct System workflow

Assess Input 
Sample

17 18

19 20



8/1/2023

6

Proprietary Information. Not for further distribution.

Quantification Results

N = 4 swabs, processed independently Proprietary Information. Not for further distribution.

PowerPlex® 35GY STR Profiles
Sperm Fraction Epithelial Fraction

Proprietary Information. Not for further distribution.

PowerPlex® 35GY STR Profiles

Proprietary Information. Not for further distribution.

Summary

• Mock sexual assault kit samples demonstrate good yields, separation 
quality, and reproducibility.

• Post coital samples demonstrate suitability for real-world samples and 
applications.
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• Less manual steps
• Higher reproducibilityAutomated 

Washes

• 70min run time on Maxwell
• Process up to 16 or 48 samples per 

runThroughput

• Sperm lysate directly compatible 
with PQ and PowerPlex Systems

• Separate DNA purification step is 
not necessary*

Streamlined 
workflow

Proprietary Information. Not for further distribution.
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