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Clarity 
OTX
• > 80 % typical extraction recoveries
• No liquid-liquid extraction (LLE) required
• Suitable for a majority of therapeutic 

oligos, tissues, and fluids
• Optimized for LC-MS bioanalysis
• Can be automated for high-throughput

Rapid Isolation of Oligo Therapeutics 
from Biological Samples

www.phenomenex.com/ClarityOTX
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Clarity® OTX™ was designed with the fast-paced DMPK/ADME environment in mind. It is a simple, 

rapid, and reproducible solution that efficiently extracts oligos from biological matrices and can 

be easily automated to eliminate sample backlogs and meet critical deadlines. By eliminating 

the need for LLE (liquid-liquid extraction), providing a 96-well plate format for liquid handler 

compatibility, and specifically targeting synthetic oligo therapeutics chemistries, Clarity OTX 

delivers a 15-minute solid phase extraction procedure. 

Common Extraction Procedure (~180 minutes)

Clarity OTX Extraction Procedure (~15 minutes)

+

Time consuming LLE 
(~60 minutes)

Gravity flow SPE (~120 minutes)

Difficult to automate

Toxic solvent mixture

Labor Intensive

Not automation 
friendly

Liquid-Liquid Extraction (LLE) Solid Phase Extraction (SPE)

SPE 96-well plate amenable
to liquid handling automationUtilize vacuum to accelerate 

SPE (~15 minutes)

NO LLE step

Pre-formulated buffers 
for an out-of-the-box 
solution

High-Throughput  
by Design

© 2021 Phenomenex, Inc. All rights reserved.
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Rapid Oligo Cleanup
In just 4 steps, scientists can efficiently cleanup therapeutic oligos and their metabolites from 

biological samples. The Clarity® OTX™ extraction protocol effectively removes cell debris such as 

proteins, genomic DNA, and lipids which can significantly mask the oligo therapeutics of interest. 

By removing these contaminants, MS baseline noise is considerably reduced resulting in easier 

quantitative bioanalysis.

Equil. 
Buffer

M
eOH

STEP 1
Preparation of SPE sorbent 

to selectively retain the 
oligo of interest and its 

metabolites.

Genomic DNA
Lipids
Proteins

Oligo & metabolites
Salts
Sugars

Load
Sample

STEP 2
Salts, sugars, large proteins and 

genomic DNA flow through the 
cartridge. The oligo of interest, 
proteins, and lipids bind to the 

sorbent via a mixed-mode, weak 
anionic interaction.

Elution
Buffer

STEP 4
The addition of the Elution Buffer 

releases the target oligo therapeu-
tic and its metabolites. The elution 

volume can be dried down or 
lyophilized and reconstituted prior 

to LC-MS analysis.

W
ash

Buffer

STEP 3
The Wash Buffer is formulated to 
strip off lipids and proteins from 
the sorbent, while not disturbing 

the oligo therapeutics and its 
metabolites.

Simple 4-Step Extraction Protocol 
Sample Pre-Treatment 

Tissue - Proteinase K digestion or homogenize 
- Mix 1-to-1 with Lysis-Loading buffer

Biological 
Fluids 

- Mix 1-to-1 with Lysis-Loading buffer
Lysis-

Loading
Buffer

The Lysis-Loading buffer was 
designed with the optimal blend of 
chaotrope and detergent in order 
to facilitate the selective binding of 
oligo therapeutics and metabolites
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Clarity OTX Applications

Explore the following Clarity® OTX™ Resources:

Automated Method Development of Oligonucleotide in Tissues 
Using Clarity OTX 96-Well Plate and High Resolution Mass 
Spectrometry

Extraction of 2’-MOE Phosphorothioate from Tissue 
Using Clarity OTX

Improvements in Sample Preparation and LC-MS Analysis of 
Therapeutic Oligonucleotides for ADME/Pharmacokinetic 
Studies From Serum and Plasma Using Clarity® OTX™ and 
Oligo HTCS™ 

Rapid Extraction of Therapeutic Oligonucleotides from 
Primary Tissues for LC-MS Analysis Using Clarity® OTX™, 
an Oligonucleotide Extraction Cartridge

Sample Preparation Strategies for Oligonucleotide 
Bioanalytical Workflows

Extraction of 2’-MOE Phosphorothioate from Plasma 
Using Clarity OTX

https://www.phenomenex.com/ViewDocument?id=automated+method+development+of+oligonucleotide+in+tissues+using+clarity+otx+96-well+plate+and+high+resolution+mass+spectrometry+(tn-0097)
https://www.phenomenex.com/ViewDocument?id=extraction+of+2%E2%80%99-moe+phosphorothioate+from+tissue+using+clarity+otx+solid+phase+extraction+(spe)
https://discover.phenomenex.com/therapeutics-oligo-webinar
https://discover.phenomenex.com/rapid-oligos-webinar
https://discover.phenomenex.com/sample-prep-synth-oliogs-webinar
https://www.phenomenex.com/ViewDocument?id=extraction+of+2%E2%80%99-moe+phosphorothioate+from+plasma+using+clarity+otx
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P U R I F I C AT I O N

Separation Goal Clarity BioSolutions 
Recommendation User Benefits

High-throughput, trityl-on reversed 
phase cartridge (RPC) purification Clarity QSP™ • >90 % purities and recoveries

• ~20 minutes

RP-HPLC purification of failure 
sequences from target sequences

Clarity Oligo-XT
Clarity Oligo-RP™

• High recovery reduces number  
of purification steps

Quick removal of salt and excess 
reagent Clarity RP-Desalting™ • 70 % typical purity

• Economical format

C H A R A C T E R I Z AT I O N  /  A N A LY S I S

Rapid, high efficiency RP-LC-MS 
analysis for QC and characterization Clarity Oligo-XT • < 12 minute separation

• For HPLC and UHPLC systems

Extraction of oligo therapeutics 
from biological samples for LC-MS 
bioanalysis 

Clarity OTX™
• No Liquid-Liquid Extraction 

(LLE) required
• For tissues and biological fluids

Rapid Oligo Cleanup

Quotes, Methods, Tips... We're here to help

www.Phenomenex.com/ClarityChat

Interested in Learning More 
about Clarity

Chat with our Clarity Experts
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Ordering Information
Choose from 96-well plates or cartridges and stock up on 1L quantities of buffers.  
 

Part No. Description Unit

KS0-8494 Clarity® OTX™ 
Starter Kit- 
Tubes

Includes:  
100 mg/3 mL cartridges (x50) 
Lysis-loading buffer (100 mL) 
Equilibration buffer (250 mL) 
Wash buffer (350 mL) 
Elution buffer (100 mL)

ea

KS0-9253 Clarity OTX  
Starter Kit-  
96-Well Plate

100 mg/ 96-well plate (x1) 
Lysis-loading buffer (100 mL) 
Equilibration buffer (250 mL) 
Wash buffer (350 mL) 
Elution buffer (100 mL)

ea

8M-S103-4GA Clarity OTX  
Microelution Well Plate 

2 mg/ well 1/box

8E-S103-CGA Clarity OTX Well Plate 25 mg/ well 1/box

8E-S103-EGA Clarity OTX Well Plate 100 mg/ well 1/box

8B-S103-EBJ Clarity OTX Cartridge 100 mg/3 mL 50/box

8B-S103-HCH Clarity OTX Cartridge 500 mg/6 mL 30/box

AL0-8579 Clarity OTX  
Lysis-Loading Buffer V2.0

1 L ea

Quotes, Methods, Tips... We're here to help

www.Phenomenex.com/ClarityChat

Interested in Learning More 
about Clarity

Chat with our Clarity Experts
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Clarity 
OTX
• > 80 % typical extraction recoveries
• No liquid-liquid extraction (LLE) required
• Suitable for a majority of therapeutic oligos, 

tissues, and fluids
• Optimized for LC-MS bioanalysis
• Can be automated for high-throughput

Rapid Isolation of Oligo Therapeutics 
from Biological Samples

Terms and Conditions 
Subject to Phenomenex Standard Terms & Conditions, which may be viewed at  
www.phenomenex.com/TermsAndConditions.
Trademarks 
Clarity is a registered trademark and OTX, QSP, RP-Desalting, and Oligo-RP are trademarks 
of Phenomenex.
Clarity Oligo-XT is patented by Phenomenex. U.S. Patent No. 7,563,367 and 8,658,038 and 
foreign counterparts. Clarity OTX and QSP are patented by Phenomenex. U.S. Patent No. 
7,119,145. 
FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures
© 2021 Phenomenex, Inc. All rights reserved.B
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www.phenomenex.com
Phenomenex products are available worldwide.  For the distributor in your country/region,  
contact Phenomenex  USA, International Department at international@phenomenex.com

Australia
t: +61 (0)2-9428-6444 

auinfo@phenomenex.com

Austria
t: +43 (0)1-319-1301

anfrage@phenomenex.com

Belgium
t: +32 (0)2 503 4015 (French)
t: +32 (0)2 511 8666  (Dutch)

beinfo@phenomenex.com

Canada
t: +1 (800) 543-3681

info@phenomenex.com

China
t: +86 400-606-8099

cninfo@phenomenex.com

Czech Republic
t: +420 272 017 077

cz-info@phenomenex.com

Denmark
t: +45 4824 8048

nordicinfo@phenomenex.com

Finland
t: +358 (0)9 4789 0063

nordicinfo@phenomenex.com

France
t: +33 (0)1 30 09 21 10 

 franceinfo@phenomenex.com

Germany
t: +49 (0)6021-58830-0

anfrage@phenomenex.com

Hong Kong
t: +852 6012 8162

hkinfo@phenomenex.com

India
t: +91 (0)40-3012 2400

indiainfo@phenomenex.com

Ireland
t:  +353 (0)1 247 5405

eireinfo@phenomenex.com

Italy
t: +39 051 6327511

 italiainfo@phenomenex.com

Luxembourg
t: +31 (0)30-2418700 

nlinfo@phenomenex.com

Mexico
t: 01-800-844-5226

tecnicomx@phenomenex.com

The Netherlands
t: +31 (0)30-2418700 

nlinfo@phenomenex.com

New Zealand
t: +64 (0)9-4780951

 nzinfo@phenomenex.com

Norway
t: +47 810 02 005

nordicinfo@phenomenex.com

Poland
t: +48 22 104 21 72

 pl-info@phenomenex.com

Portugal
t: +351 221 450 488

ptinfo@phenomenex.com

Singapore
t: +65 800-852-3944

sginfo@phenomenex.com

Slovakia
t: +420 272 017 077

sk-info@phenomenex.com

Spain
t: +34 91-413-8613

esp info@phenomenex.com

Sweden
t: +46 (0)8 611 6950

nordicinfo@phenomenex.com

Switzerland
t: +41 (0)61 692 20 20

swissinfo@phenomenex.com

Taiwan
t: +886 (0) 0801-49-1246

twinfo@phenomenex.com

Thailand
t: +66 (0) 2 566 0287

thaiinfo@phenomenex.com

United Kingdom
t:  +44 (0)1625-501367

ukinfo@phenomenex.com

USA
t: +1 (310) 212-0555

 info@phenomenex.com

All other countries/regions 
Corporate Office USA

t: +1 (310) 212-0555
 info@phenomenex.com


