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Complete Solutions for Epigenetics

The EpiSonic™ Multi-Functional Bioprocessor 1100 system, 
an upgrade from the previous EpiSonic 1000 model, is a high-
throughput capable sonication instrument of the latest generation 
for use in a wide range of biological applications, in particular 
for DNA and chromatin shearing. This completely digital instru-
ment allows for simultaneous processing of 96 samples or more 
and can easily be integrated into existing lab workfl ows. The Epi-
Sonic™ 1100 incorporates Digitally Adaptive Sonocavitation™ 
(DAS) technology and was built and designed specifi cally for the 
effi cient shearing of DNA and chromatin samples as well as for 
cell disruption and lysis.

  Touch Screen Control - Simple, modern operation with in-
tuitive menu navigation

  High Degree of Precision - Adjust all settings digitally; no 
dials or knobs

  Programmable Memory - Store successful protocols for 
future use

  Chilled Environment - Included cooling system recirculates 
chilled water to maintain sample integrity and prevent ther-
mal degradation

  Shallow Waterbath - Less liquid medium allows for faster 
and highly focused sonication on samples

  True High Throughput - Simultaneously process 1 to 96 
samples or more with standard 0.2ml PCR tubes

  Closed Vessel Processing - Non-contact sonication in 
sealed tubes/wells prevents contamination and sample loss

  Scalability - Simple, removable, and interchangeable ves-
sel rack allows for expansion to different vessel sizes

  Fast Processing - 2 minutes per sample at 100-600 bp (av-
erage 300 bp) fragments in a high throughput setup

  Real-Time Energy Monitoring - Live screen output of am-
plitude, wattage, and joule readings

  Real-Time Temperature Monitoring - Live screen output 
of temperature in sample reservoir (temperature probe re-
quired)

  Improved Bio-Safety - No aerosol formation and little foam-
ing; no tedious manipulation of probes

  Workfl ow Integration - Streamlines into high-throughput 
or multi-sample chromatin immunoprecipitation (ChIP) and 
massively parallel sequencing workfl ows

  Automatic Overload Prevention - Detects faults and shuts 
down to prevent damage to circuits

  No Moving Parts - Eliminates any possibility of mechanical 
failure or breakdown

  Extensive Warranty - Backed by a 20 month warranty to 
ensure quality and customer satisfaction

Proven Precision, Consistency, & Reproducibility
The EpiSonic™ 1100 has been extensively tested and optimized 
for shearing samples in a precise, consistent, and reproducible 
manner. Desired sample sizes are able to be achieved due to the 
digital precision of the amplitude controls by allowing for user ad-
justment in intensity intervals of just 1% at a time [Fig. 1]. Further-
more, samples placed in different positions with the included ves-
sel holder (tube rack) are able to maintain consistency and equal 
sizes between each other [Fig. 2]. Most importantly, samples are 
sheared in reproducible lengths between the fi rst run and the next 
run, creating predictable results and eliminating optimization time 
and labor [Fig. 3].

HIGH THROUGHPUT DNA & CHROMATIN SHEARING

Fig. 1 | Demonstration of different 
DNA shearing conditions. 2 µg of 
placental DNA processed in a 0.2 ml 
PCR tube: (L) DNA ladder: 50-2000 
bp; (1) Avg. 600 bp via 15 sec on, 15 
sec off for 20 cycles at 20% amplitude; 
(2) Avg. 400 bp via 15 sec on, 15 sec 
off for 30 cycles at 20% amplitude; (3) 
Avg. 300 bp via 15 sec on, 15 sec off 
for 40 cycles at 20% amplitude; (4) 
Avg. 200 bp via 15 sec on, 15 sec off 
for 90 cycles at 20% amplitude; (5) 
Avg. 150 bp via 20 sec on, 30 sec off 
for 75 cycles; (U) Unsheared DNA.

Fig. 2 | Demonstration of consistent 
DNA shearing in different positions. 2 
µg of HeLa DNA in 0.2 ml PCR tubes 
were inserted into a 0.2 ml Tube Rack 
and processed with 20 sec on, 30 sec 
off for 60 cycles at 20% amplitude. 
Average size of 250 bp is generated 
from DNA samples placed in the dif-
ferent positions: (L) DNA ladder; (1) 
Sample tube at Position 4C; (2) Posi-
tion 4F; (3) Position 8G; (4) Position 
8L; (5) Position 12C; (6) Position 12K; 
(U) Unsheared DNA.

Fig. 3 | Demonstration of reproducible 
DNA shearing from run to run. 2 µg of 
placental DNA were sheared on four 
different days, separately, with the 
exact same sonication conditions (15 
sec on, 15 sec off for 30 cycles at 20% 
amplitude).

Product Name Cat. No.

EpiSonic Multi-Functional Bioprocessor 1100  EQC-1100
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Technological Advantages
Several new aspects have been introduced since the earlier 1000 
model to enhance the performance of the EpiSonic™.

  The internal circuitry has been modifi ed to apply DAS™ 
technology to allow for further precision and reproducibility

  The redesigned, double-concave shaped sample process-
ing horn causes piezoelectric vibration to propagate more 
evenly through the entire liquid medium (water) within the 
reservoir so that acoustic energy/mechanical stress is equal-
ly transmitted into samples located in different positions

  A new vessel rack is conveniently included for pre-optimized 
operation with sample position consistency and run-to-run 
reproducibility

  The included, new recirculating chiller promotes an isother-
mal environment to maintain the integrity of sensitive sam-
ples and prevent thermal degradation

  Better optimized protocols included to shear DNA into vari-
ous lengths for ideal compatibility with library preparation in 
next generation sequencing platforms from Illumina, Roche, 
and Life Technologies

The Working Principle
The technology that drives the EpiSonic™ 1100 so well is Digi-
tally Adaptive Sonocavitation™ (DAS), a principle that is ideal for 
shearing DNA or chromatin as well as for lysing cells and tis-
sues. During the DAS™ process, the electronic signal produced 
by a digitally-controlled generator is converted into acoustic/me-
chanical energy through a piezoelectric converter (also known as 
a transducer). When the acoustic energy is produced in water, 
negative pressure is generated and causes the distance between 
the water molecules to exceed the maximum molecular distance 
necessary to hold liquid intact. Consequently, the liquid breaks 
down to create millions of cavitation bubbles. These cavitation 
bubbles expand in size through several acoustic cycles as more 
acoustic energy is introduced. The size of the cavitation bubbles 
and the corresponding cavitation energy can be manipulated and 
digitally controlled by adjusting fully scaled amplitude levels (1-
100% in intervals of 1%) with a DAS™-based device such as 
the EpiSonic™ 1100. When the acoustic energy is suddenly re-
moved, these cavitation bubbles collapse, creating intense shock 
waves in an extremely short period of time (microseconds), which 
transmit into vessels containing samples. This in turn forms highly 
targeted shearing forces to break up or disperse biomolecular 
samples including DNA, chromatin, and tissues in a non-contact, 
non-invasive manner. In a nutshell, a DAS™-based device such 
as the EpiSonic™ 1100 is able to shear samples with more preci-
sion and reproducibility than non-DAS™ instruments.

DAS™ vs Higher Frequency Technologies
DAS™ operates at 20kHz to cater to users who desire fl exibility 
in being able to powerfully shear samples at fast speeds as well 
as to precisely shear samples at slower speeds. In frequencies 
of levels higher than 20kHz (e.g., frequency range of 100kHz to 
1000kHz) there is less time for cavitation bubbles to grow. This 
unfortunately results in smaller bubbles and a corresponding re-
duction in cavitation energy with increased wait times to effective-
ly shear samples. Higher frequency sonication does not generally 
hold any advantages over standard 20kHz frequency sonication 
for shearing DNA or chromatin. The DAS™ technology of the 
EpiSonic™ 1100 provides maximum versatility by combining the 
powerful shearing forces of 20kHz frequency with digitally precise 
amplitude controls to fi nely adjust the intensity of such forces.

Comparative Features EpiSonic 
1100 Supplier D* Supplier C* Probe-

based

Precise DNA 
Shearing Control Yes No No No

High Yields of 
Unbiased dsDNA Yes Yes N/A No

Max No. of Samples Per Run 96* 12 96 1
Prevents Risk 
of Contamination Yes Yes Yes No

Digital Readouts &
Touchscreen Display Yes No No No

Small Sample Volume 
Permitted (<20 µl) Yes No No No

Microplate Vessel Capability Yes No No Yes
Fits Into Existing
Lab Workfl ows Yes Yes No Yes

Protocols Programmable
Into Internal Memory Yes No No No

Reproducible Yes N/A Yes No

Device Warranty 20 Months 12 Months 12 Months N/A

Cost Per Sample Processed Low Medium
(~5X more)

High
(~10X more)

Very High
(~40X more)

Fig 4 | 3 µg of placental DNA in 0.2 ml 
tubes were sheared with the EpiSon-
ic™ 1100 for different sonication dura-
tions (10, 15, 20, 45, and 62.5 min). 
The resulting lengths of the sheared 
DNA were analyzed with an Agilent 
Bioanalyzer 2100.

Specifi cations 

Input Voltage 100-120V or
220-240V

Power Rating 600 Watts

Program Memory 10 program 
slots

Operating Frequency 20 kHz

Timer Control Digital

Single Throughput 
Capability Yes

High Throughput 
Capability Yes

Chiller Dimensions
(L x W x H)

19 cm x 12.7 
cm x 17.6 cm

Generator Dimensions 
(L x W x H)

49.5 cm x 27.9 
cm x 13.3 cm

Sound Enclosure Di-
mensions (L x W x H)

25.5 cm x 25.5 
cm x 42 cm)

Warranty Period 20 months

* Based on most common models on the market.


