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Tissue clearing methods
Hydrophobic Hydrophilic

Hydrogel-based (e.g. SHIELD, CLARITY, PACT, MAP, ExM) Key

A. Protocols for general samples (eg DISCO and variants, BABB, ECi)

A. With intensive delipidation (eg CUBIC)

B. Protocols for specific larger samples (eg SHANEL, PEGASOS)

Decolorization
Decalcification

Amino alcohol
EDTA

PFA

PFA

(Optional) (Optional)

Permeabilization
Staining Dehydration Delipidation RI matching

~Shrinkage
of size

~Shrinkage
of size
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Fast, robust clearing
Cleared tissue is solid
May shrink tissue
May bleach 
fluorescent proteins 
Solvents are often 
toxic

High biocompatibility
High biosafety
Simple protocol
May expand tissue
May require longer 
incubation

Facilitates RNA imaging
Allows multiplexed labeling
High protein/RNA/DNA 
retention
May expand tissue
May require longer incubation
Access to reagent may be 
locally restricted

High biocompatibility
High biosafety
Simple protocol
Tissue retains size and morphology
Compatible with lipid dyes and EM
Mild clearing performance
May be unsuitable for large samples
May be unsuitable for whole-organ 
LSFM imaging

Designed for large 
specimens (whole 
organ/small organism)
Fast, robust clearing
Cleared tissue is solid
May shrink tissue
Solvents are often 
toxicDecolorization

Decalcification

Amino alcohol
EDTA

Delipidation

Dehydration

Delipidation Staining

Staining

RI matching

Please note that the hydrophobic category includes methods of dehydration and organic solvent-based refractive index (RI) matching, 
regardless of other combinations with delipidation, decolorization, and decalcification using hydrophilic chemicals.

Developed in collaboration with Etsuo A. Susaki, Juntendo University Graduate School 
of Medicine/CUBICStars, Inc. Hiroki R. Ueda, The University of Tokyo Graduate School of 

Medicine/RIKEN Center for Biosystems Dynamics Research/CUBICStars, Inc.

B. Without delipidation (eg ScaleSF, SeeDB, UbasM, Ce3D, FOCM, MACS)

Decolorization
Delipidation

Decolorization

Detergents
Amino alcohol

Amino alcohol

EDTA

Mild 
detergents

Hyper-
hydration 
reagents

(Optional)

(Optional)

(Optional)

(Optional)

(Optional)

(Optional)

Decalcification

Weak
permeabilization

Staining

Staining

Expansion
and RI matching

RI matching

~Mild expansion
of size

~Original size

PFA

Gel 
polymer

PFA

Reinforced
tissue gel

Synthetic gel

Harsh 
detergents

Active/passive 
delipidation

(Optional)

(Optional: 
polyepoxide 
and/or PFA)

(Optional)

Staining

Synthetic gel Expansion

RI matching

~Original size

~Expansion
of size

Crosslinked 
Hydrogel

Water, water-miscible solvent

Lipid, lipid-miscible solvent

Antibodies

Reagents

https://www.abcam.com/

