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• Different ISH techniques

• Create awareness about the impact of Pre Analytics in ISH 

– Poor and Best Practice through published references

– Guidelines 

• Roche implication to improve patient management.

Objectives



• Mary-Lou Pardue and Joseph G. Gall 1968

• probe was labeled with 3H and the hybrid was detected by autoradiography

History 



• Examples of HER2 detection using the Florescence in situ 

hybridisation (FISH) technique in breast carcinoma. 

History



History 

• Examples of HER2 detection using the chromogenic in situ hybridisation 

technique in breast carcinoma. 

Aaron M Gruver et al. J Clin Pathol 2010;63:210-219
Copyright © by the BMJ Publishing Group Ltd & Association of Clinical Pathologists. All rights reserved.



DDISH Principle  



• Molecular assays, like in-situ hybridization (ISH), are complex processes 

and are more sensitive to pre-analytic variability and contamination than 

IHC 

• Fully automated ISH requires careful and consistent instrument 

maintenance and decontamination according to the recommended 

schedules

• Following recommended guidance on slide handling, protocol optimization 

and reagent use can help maintain consistent performance on all 

automated assays

Automated ISH testing differs from IHC
Good pre-analytics and best practices are key to success



• Assay recommendations:

– Fixation

• Tissue fixed in 10% neutral buffered formalin (NBF)

• Tissue fixed for 6-48 hours1,3   (Core needle biopsies may require shorter 

fixation time)

• <1 hour ischemia time1,3

– Tissue

• Paraffin embedded

• Sectioned at approximately 4 microns

• A recent ISH study showed that strict implementation of fixation 

procedures resulted in a 64% reduction in “inconclusive” cases.2

Tissue Guidance 
Good pre-analytical practices are essential for in-situ testing



Under fixed 10% NBF 

tissue will not exhibit 

optimal staining and 

will show poor, “over-

digested” morphology. 

Lighter counterstain is 

evident at short 

fixation times.

Recommended 

fixation for INFORM 

HER2 Dual ISH is 6-48 

hours1,3

Tissue Fixation
Impact of fixation times on staining



• Ensure the best possible water quality is used in the instrument3

– Bulk reagents mixing require clean deionized or distilled water

– Contamination can be introduced into the instrument or bulk fluids via poor 

water quality

• Contamination can result in increased failures due to speckling, weak staining or 

poor morphology*

Water quality matters

Sub-optimal water can impact staining

*Internal Product Technical Support data on instrument decontamination procedures on ISH assays

HER2 and Chr17, 60X, inadequate due to 

weak/absent Red ISH staining in positive control 

nuclei and tumor nuclei. 

HER2 and Chr17, 60X, inadequate due to 

lack of SISH staining in positive control 

nuclei and tumor nuclei.

HER2 and Chr17, 60x, inadequate due to 

SISH speckling.



• Use Superfrost Plus microscope slides or equivalent positively 

charged slides5

– Limit exposure to heat and humidity

• If storage is necessary, desiccate slides

– Minimize time slides are stored outside of packaging

• Place fresh cut tissue on new + charged slides to ensure 

fluidics

– Minimize plastic exposure

• Remove all sources of plastic in ovens

• Use glass or metal containers and racks

• Submerge glass in water only once when collecting tissue4

– No “double-dipping”

Microscope Slides

Slide staining can be impacted by processing and storage



• Labels must be centered and applied to the slide without any overhang

No double labels or re-application of labels

Misplaced labels may create a channel or ramping area where reagents may wick 

or be diverted off the slide!  

Barcode label placement is extremely important
Misplaced labels can cause speckling/slide drying



If fluid levels are not maintained on the slide during hybridization, 

speckling and slide drying are likely to occur4

HER2 and Chr17, 60x  SISH speckling HER2 and Chr17, 60x  SISH dust, slide drying

Poor barcode label placement
Increased incidence of staining artifacts



Before every run:

• Inspect all tips and remove plugs or residual reagent with a non-metallic tool 

and prime meniscus to end of dispenser

• Store dispensers capped at 4° C when not in use

Pre-run processing
Proper dispenser cleaning and storage are required



Your Roche application specialist will help you optimize your staining 

protocol at installation

• 1-2 additional rescue protocols may also be created to help address 

differences in pre-analytics 

Priming the instrument prior to each run can help ensure greater 

staining consistency*

• Prime the instrument at least once before each HER2 Dual ISH run

• If the instrument has been idle for more than 48 hours, multiple instrument 

primes may be necessary before performing a HER2 Dual ISH run

*Internal data, Product Technical Support & Development 

Pre-run processing
Use optimized protocols and prime before each run



• Avoid alcohol baths, acetone and extended xylene incubations during 

the post-run dehydration process4

– Alcohol baths, acetone and extended xylene incubations will dissolve 

Red ISH Chromosome 17 signals

– Do not use the following mounting media: Eukitt (EMS) , Entellen

New, Entellen (Merck), HSR (Sysmex) and Malinol (Muto 

Chemical). 

– These mounting media are not compatible with HER2 Dual ISH, 

and lead to weak or faded HER2 SISH signals4

Post-run processing
Avoid signal loss by following dehydration/mounting procedures



• Decontaminate instrument quarterly per operator’s manual

– Ensure decontamination and rinsing of instrument bottles and bulk fluid 

carboys

– Ensure sufficient flushing of instrument following decontamination 

procedure to remove any residual decontamination reagent

• Ensure that Level 1/Preventative maintenance procedures are 

performed according to recommended schedule

Instrument maintenance and decontamination

Proper maintenance will increase staining consistency
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*Internal data Roche subject matter experts (SME) provided laboratory sites with guidance on ISH best practices, Jun-Dec 2015

HER2 Dual ISH repeat rates at sites seeking help

Before and after adhering to best practices guidance
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• Serum work area

• Point-of-care testing

• Specialty testing

• Lab IT and workflow 

management

• Custom biotech

Roche Diagnostics

Centralised and Point of 

Care Solutions (CPS)
Roche Molecular Solutions

• Real-time PCR

• Virology

• Blood screening

• Genomics/oncology

• Microbiology

• Biochemical reagents

• H&E, special stains

• IHC/ISH

• Workflow management

• Digital pathology

• Companion diagnostics
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• Clinical research 

applications and 

reagent/workflow 

solutions for NGS of 

plasma and tissue 
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Foundation Medicine

• Headquarters Cambridge, USA

• Genomic profiling assays (NGS) for cancers

• Molecular profile for targeted therapy

Patient 
report sent 

to 
physician

FMI Lab
Blood/Tissue/
Bone Marrow





Histology reportFooundationONE report



Tissue is not preserved and handled appropriately
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