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Disclaimer

The data presented is not from any project and it is a simulation to 
present a knowledge and share the experience in Ocular Bioanalysis

This reflect my thinking and is not in anyway binding to Intertek
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Ocular Tissues 

Methods have been validated in the following ocular matrices:

Aqueous humor
Vitreous humor
Retina
Choroid
Sclera
Cornea
Iris ciliary body
Lens
Lacrimal gland
Trabecular meshwork
Eye lid
Tears
Conjunctiva
Iris http://www.absorption.com/wp-content/uploads/2014/07/ocular+bioanalysis.pdf
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A typical Ocular Project

Species:
Rodent, rabbit, dog and monkey  

Types of ocular dosing:
Topical ocular
Injections   

Types of eye collection: 
Collection of most major eye tissues for pathology and/or analysis

Analysis:
TK bioanalysis
Anti Drug Antibodies (for Biologics mostly)

Steps in the Bioanalysis:
Homogenize sample → Extract analyte → analyze
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Homogenization

Homogenizer:
One of the successful homogenizers is the Precellys 24 – a bead 
homogenizer that uses ceramic, glass or stainless steel beads to 
efficiently break up the tissue

Homogenization Buffer:
Must be able to break up the tissues
Can not effect the structural integrity of the analyte
Can not effect the stability or cause the analyte to metabolize

Sample volume is limited = once homogenized, the sample is no 
longer available for a second trail

For analysis using LCMS For analysis using ELISA

Homogenization Solvent = 50:50 
Acetonitrile: Methanol

Homogenization Buffer 
10 mM Tris, PH 7.5; 10 mM NaCl
0.3 % NP40; 10% Glycerol
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Extraction and Internal Standards 

The simplest Extraction method:
10µL sample aliquot
60µL internal standard addition (ACN)
Vortex  Centrifuge, and transfer 50µL of supernatant into 100µL Water 

The Internal standard:
The correlation of internal standard and analyte is important.  
Producing a reproducible IS response is important
Internal Standard added during homogenization versus during 
extraction is a challenge
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Effect of addition of IS to homogenization or extraction 
Solutions

Aqueous Humor –
Compound A and B 
tested

Compound A Recovery Tissue Recovery Buffer Control
IS + extraction 80-120% 90-105%

IS + Homogenization 40-60% 90-103%
Compound B Recovery Tissue Recovery Buffer Control
IS + extraction 87-115% 93-101%

IS + Homogenization 89-106% 91-104%
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Extraction efficiency and Recovery – Drug non specific 
binding

For Biologics and Small molecules, Non-specific binding of compounds 
in ocular fluids/tissues poses a potential issue

When we test recovery or selectivity we add the drug to the 
homogenized tissue – Does this represent reality?

We compare recovery from spiked homogenate against a buffer made 
standard – does that represent reality?
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Effect of Drug binding to tissues

Compound A Recovery Tissue Recovery Buffer Control
IS + extraction 80-120% 90-105%

IS + Homogenization 40-60% 90-103%
IS + Triton X + 

Homogenization
87-115% 89-105%
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Selecting Surrogate matrix

• Blank matrix is matched as closely as possible to the species and 
tissue of incurred samples, typically employing a surrogate matrix 
for tissues with limited supply.

• You must show that selectivity and recovery using the surrogate 
matrix yield acceptable results

• Almost always here is a matrix effect and non specific binding when 
a surrogate matrix is used for Ocular tissues

• For any given compound if you have the ability to analyze by 
LC/MS/MS and ELISA = Small Protein then assuming that the 
surrogate matrix can be the same is not wise
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Aqueous Humor 
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Surrogate Matrix

The secrete is to find a matrix which is a combination of:
Biological matrix
Contains some urine properties
Does not vary from the viscosity of the Ocular tissue tested
Does not have endogenous or non specific binding entities

For LC/MS/MS Projects:
The task is much easier Why?
Because you extract the drug and most proteins precipitate (crash)
Most surrogate matrices are plasma from the same specie or a close 
biological specie

For Biologics by ELISA Projects:
The task is much very difficult Why?
Because you normally do not extract the drug and you cannot use 
protein precipitation (crash)
Most surrogate matrices are plasma from the same specie or a close 
biological specie
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Not all surrogate matrices are equal

• Compound A is a small Protein.

• You have two Bioanalytical methods LC/MS/MS and ELISA

• Dynamic range for LC/MS/MS method is wider than ELISA

• You have two surrogate matrices identified 

• The homogenization and extraction procedures are identical

• Selectivity LC/MS/MS = 7 out of 10 pass

• Selectivity ELISA = 9 out of 10 pass

Lets look at the data 
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Not all surrogate matrices are equal

LC/MS/MS METHOD
Aqueous Humor and surrogate matrix 1 match
Selectivity = 7 out of 10 pass
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Not all surrogate matrices are equal

ELISA METHOD
Aqueous Humor and surrogate matrix 2 match
Selectivity = 9 out of 10 pass
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Conclusion

• Ocular Tissue Bioanalysis is not a routine work

• Finding a surrogate matrix is important

• The method development is very important and lengthier that ususal

• Always check recovery, selectivity, extraction efficiency against a 
buffer control sample

• Choosing LC/MS/MS or ELISA is data driven process 


