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TheraLin® Universal Tissue Fixative

Current tissue fixation methodologies, like formalin, preserve the morphology and 

support pathologic analyses, but these fixatives do not have the ability to preserve 

the proteome, and more importantly the phosphoproteome of clinical samples.  

TheraLin ® Universal Tissue Fixative not only preserves the morphology of tissues

and cells, allowing pathologists to conduct standard immuno-histochemistry and

histopathology procedures, but also preserves the integrity of proteins, and more

importantly, modified proteins which are an indication of a protein’s activity.

TheraLin®

TheraLin®

Formalin

Formalin
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Diseases, like cancer, are often the 
result of aberrant signaling pathways 
that are actively influencing the 
phenotype in diseased cells.

Drug discovery and development has 
become more focused on molecular 
targeted therapies, that seek to 
interfere with specific nodes along 
these pathways.

An increasing need exists for pharmaceutical drug developers to:

1. Monitor the activity of their drugs in patients during clinical trials
2. To demonstrate the impact these drugs have on targeted signaling pathways
3. Develop companion diagnostics that can identify those patients more likely to respond

to a therapy

To meet these needs, biopsy and surgical specimens need to be promptly preserved for 
standard histopathology assessments, as well as for emerging molecular diagnostic 
biomolecules, which may be potential biomarkers.  Being able to measure the activity of 
signaling pathways is critical for understanding the molecular nature of diseased tissues. 
While nucleic acid  analysis may indicate the potential for a protein to be present, nucleic 
acid based analysis does not provide evidence that a protein is present and active.

Current fixation methods available to pathologists/scientists preserve cellular morphology 
and some fixatives can preserve nucleic acids, but these fixatives do not rapidly preserve or 
stabilize the state of the proteins and phosphoproteins, which are critical for understanding 
the activity of cellular signaling pathways.

TheraLin™ Universal Tissue Fixative supports standard 
histopathology and immunocytochemistry performed by 
pathologists and researchers, and allows for the isolation of 
nucleic acids, proteins, and importantly, phosphoproteins.
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TheraLin® Universal Tissue Preservative

• Preserves Tissues for Paraffin Embedding Using Standard Ethanol-based Processing

• Preserves the Morphology of Cells in a Biopsy/ Surgical  for Cytopathological Classification

• Allows for the Routine Immunohistochemical Analysis of Known Biomarkers

• Is Formalin-Free, and Does Not Contain Carcinogens

TheraLin® Universal Tissue Fixative
Introduction

1 Mueller, et al. (2011) PLoS One 6(8): 1-19.
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Independent Analysis of Human Colon Mucosa 
by Two Pathologists1
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A Simple Two Step Process

1.Biopsy is placed in TheraLin ® Universal Tissue Fixative.

2.Tissue is embedded in paraffin.

Paraffin 

Block

Diagnostic 

Morphology

Equivalent to 

Formalin

Immuno-

histochemistry

Equivalent to 

Formalin

Extractable 

Protein Yield

Equivalent to 

Snap-Frozen

Phospho-

proteins

Equivalent to 

Snap-Frozen

TheraLin ® Universal Tissue Fixative supports multiple, 

downstream processes, ranging from routine histopathological

analysis to more specific biomarker applications for soft tissues and 

calcified tissue (bone).

TheraLin® Universal Tissue Fixative
Easy to Use
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• Allows for standardization of biopsy collection, fixation, and tissue processing workflow.
• Calcified tissues (bone) do not require additional decalcification steps.
• Provides immunohistochemistry and cytologic assessment equivalent to formalin, 

compatible with H&E, PAS and other common staining techniques, and does not interfere 
with antigen retrieval.

• Does not require special handling, can be used at ambient temperatures, and biopsies can 
be stored in TheraLin™ at room temperature or at refrigeration temperatures (2-8oC) prior 
to processing.

• Preserves intact DNA, RNA, total proteins and modified proteins.
• Can be processed into paraffin blocks using standard ethanol-based tissue processing 

methodologies and supports long term storage of blocks for future analysis.
• Supports standard protocols for nucleic acid isolation and does not interfere with PCR or 

array-based analytical systems.

TheraLin® Universal Tissue Fixative
Multiple Applications



TheraLin™ Universal Tissue Fixative
Biopsy Specimen Embedding

Once a biopsy is collected in TheraLin™ Universal Tissue Fixative, 
the specimen can be stored up to 6 days prior to processing and 
embedding in paraffin.
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Remove TheraLin™ Universal Tissue Fixative from 4oC storage

Collect the core needle biopsy, place it in the mesh biopsy bag, and 
place biopsy containing bag into  a vial of TheraLin™ Universal Tissue 
Fixative and ensure that the biopsy is completely submerged in the 
fixative.

Allow the core needle biopsy to be submerged in TheraLin™ Universal 
Tissue Fixative for a minimum of 18-24 hours prior to processing. 
Process the fixed core needle biopsy for paraffin embedding within 6 
days of collection.

After fixation in TheraLin™ Universal Tissue Fixative, process the biopsy 
for embedding in paraffin using standard protocols for ethanol-based 
fixative embedding (see example protocol).

After processing and embedding, the tissue is ready for sectioning.  
Sections can be used for histopathology, IHC, or protein analysis using 
mass spectroscopy, Western blotting, or array analysis

Alcohol Protocol

Reagent Time Temperature Vacuum (bar)

70% Ethanol 45 min 43-45oC 0.5

95% Ethanol 45 min 43-45oC 0.5

95% Ethanol 30 min 43-45oC 0.5

100% Ethanol 30 min 43-45oC 0.5

100% Ethanol 30 min 43-45oC 0.5

100% Ethanol 30 min 43-45oC 0.5

Xylene 45 min 0.5

Xylene 45 min 0.5

Paraplast paraffin 60 min 60oC 0.5

Paraplast paraffin 90 min 60oC 0.5

Paraplast paraffin 90 min 60oC 0.5

Paraplast paraffin 90 min 60oC 0.5



TheraLin™ Universal Tissue Fixative
Preservation of Morphology
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Comparison of tissue morphology between paraffin blocks of TheraLin™ 
Universal Tissue Fixative and formalin-fixed mouse and feline tissues (20x 
magnification, inserts are 100X).1

Tissue Preparation
Tissue was cut into uniform pieces less than 5 mm×5 mm, and immediately submerged in TheraLin™
Universal Tissue Fixative or 10% neutral buffered formalin. Tissue processing/embedding was
performed on site using a Leica ASP 3000 automated system or by a commercial histology service
(AML Laboratories, Baltimore, MD). Tissue fixed in 10% neutral buffered formalin was processed
through formalin-based processing, while TheraLin™ Universal Tissue Fixative-fixed tissue was
processed using ethanol-based tissue processing protocols.
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TheraLin™ Universal Tissue Fixative
Preservation of Morphology

TheraLin™ Universal Tissue Fixative or formalin-fixed matched 
tissue sections were stained with hematoxylin and eosin (H&E).  

TheraLin™ Universal Tissue Fixative demonstrates equivalent 
preservation of cellular morphology with full cytoplasmic and 
membrane details compared to formalin fixation.  

Nuclear structures (chromatin and nucleoli) are generally better 
preserved by TheraLin™ Universal Tissue Fixative. 
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Comparison of tissue 
morphology between 
paraffin blocks of TheraLin™ 
Universal Tissue Fixative and 
formalin-fixed human tissues 
(20x magnification, inserts 
100X).1
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TheraLin™ Universal Tissue Fixative
Immunohistochemistry

TheraLin™ Universal Tissue Fixative allows for routine 
immunohistochemistry to be performed on sections taken from paraffin 
embedded tissues that is comparable or better than that obtainable from 
formalin fixed samples. 

No special handling for antigen retrieval is required in TheraLin™ Universal 
Tissue Fixative. 
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Human and mouse tissues were fixed with TheraLin™ Universal Tissue Fixative or formalin, 
followed by paraffin embedding. Sections were stained side-by-side, using the same protocol 
for each fixative. Staining intensity with phospho-specific antibodies was stronger after 
TheraLin™ Universal Tissue Fixative fixation for every analyte tested. (B) Effect of long-term 
TheraLin™ Universal Tissue Fixative fixation on protein antigenicity. Human colon was fixed for 
three months in TheraLin™ Universal Tissue Fixative, followed by paraffin embedding. Specific 
and strong staining was observed for phospho-ERK Thr202/Tyr204 and cytokeratin 20, 
indicating retention of antigenicity for immunohistochemical studies.1
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TheraLin™ Universal Tissue Fixative
Immunohistochemistry

TheraLin™ Universal Tissue Fixative maintains antigenicity for common diagnostic antigens, the 
effect of TheraLin™ Universal Tissue Fixative on non-phosphorylated protein antigenicity was 
compared in human tissue fixed in TheraLin™ Universal Tissue Fixative or formalin.  Fixed tissues 
were embedded in paraffin and sections were stained side-by-side, using the same protocol for 
each fixative at each institution in an international, multi-center study.  Staining and embedding 
protocols varied between institutions and for different antigens. Antigenicity was stronger for 
most endpoints in TheraLin™ Universal Tissue Fixative processed tissue, with the exception of 
CDX2, which was slightly weaker. More intense staining in TheraLin was noted for SMA = smooth 
muscle actin, ERα = estrogen receptor alpha, PR = progesterone receptor, and PAS = Periodic Acid 
Schiff stain using various tissues (DCIS = ductal carcinoma in-situ, DLBCL = diffuse large B-cell 
lymphoma, LN met/col. canc. = lymph node metastasis from colon cancer).1
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TheraLin™ Universal Tissue Fixative
Immunohistochemistry

Immunohistochemistry Endpoints Verified from Paraffin 
sections of TheraLin™ Universal Tissue Fixative Processed 

using Standard Methodologies.

 

Ki-67 (clone MIB-1) Cytokeratin 7 
EGFR                                            

(clone DAK-HI-WT) 

Her-2 
Cytokeratin 20                        
(clone Ks20.8) 

Phospho-ERK     
(Thr202/Tyr204) 

Estrogen Receptor             
(clone 1D5) 

CD3 
Phospho-GSK 3/   

(Ser21/SEr9) 

Progesterone Receptor       
(clone PgR 636) 

CD20 
Phospho-eIF4G              

(Ser1108) 

PAS CD31 
Phospho-Akt                    

(Ser473) 

DPAS CD34 
Phospho-p38 MAPK 
(Thr180/Tyr r182) 

AE1AE3 CD38 
Phospho-Acetyl CoA 
Carbosylase (Ser79) 

Smooth Mu scle Actin (clone 
1A4) 

CD45 Phospho-Bcl-2           (Ser70) 

  CDX2   

 

Special handling to compensate for any antigen retrieval  
issues was unnecessary for all antigens tested when 
using TheraLin™ Universal Tissue Fixative.
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Formalin Formalin

TheraLin™ TheraLin™

Comparison of the extractable protein yields from paraffin embedded
formalin- and TheraLin™ -fixed mouse brain and liver tissue of matched
snap-frozen samples. After 7 days of fixation in TheraLin™ and using a short
8 minute extraction protocol, the total protein yield is very high compared
to snap-frozen tissue. All tissues were cut into sections of less than 1 cm3 as
outlined in the clinical pathologist guidelines. *

TheraLin™ allows for proteins to be extracted from fixed
tissues in high yields using a simple extraction protocol.

* Bell, WC, et al.(2008) The efficient operation of the surgical pathology gross room. 
Biotech. Histochem. 83: 71-82.

TheraLin™ Universal Tissue Fixative
Recovery and Preservation of Proteins 
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Phosphoproteins and total proteins are stable for one 
week in TheraLin™ Universal Tissue Fixative.

Six aliquots of human colon mucosa were either fixed for two or seven days in
TheraLin™ fixative , paraffin embedded and analyzed using reverse phase
protein microarrays to assess the phosphorylation status of 11 proteins, 10 total
proteins, and 2 cleaved protein modification endpoints. No significant
differences in protein abundance were observed due to fixation (Open Circles 2
days; Closed Squares 7 days. Significance determined by Mann Whitney test, p>
0.05)

TheraLin™ Universal Tissue Fixative
Reverse Phase Protein Microarrays
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Fixation in TheraLin™ Universal Tissue Fixative preserves 
phosphoprotein and total proteins levels that are 
comparable to those in snap-frozen tissues.

Mouse liver tissue was either snap-frozen or placed into TheraLin™ 
Universal Tissue Fixative, embedded in paraffin and analyzed for 
total protein and phosphoprotein levels using reverse phase 
protein microarrays across 17 endpoints.  Open circle are snap-
frozen and black squares are fixed in TheraLin™ for 7 days. (n=3, + 
SEM) 

TheraLin™ Universal Tissue Fixative
Reverse Phases Protein Microarrays


