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Background and Rationale

• 1. Proteomics, metabolomics and lipidomics studies of the synovial 
joint fluid (SJF) may quantify the early diagnosis, progression and 
response to treatment in knee joint osteoarthritis (KOA).

• 2. Analysing the SJF however can be challenging as it contains 
albumin. 

• 3. Developing affinity particles/sorbents for the analysis of the SJF 
may enhance the emphasis of inflammatory, degenerative and 
regenerative metabolites.



Research Questions and Hypothesis

• H1. Sorbents will enhance the SJF 
chromatography outcomes during 
KOA multi-omics studies.

• R1. To develop a microextraction 
sorbent for the specific and selective 
detection of phospholipids (PLs) and 
also phosphopriteins. SiO2, SiO2@PEI 
and SiO2@PEI@Ti(IV).



Methods-Design (Sample Preparation – What are we missing?)
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Interpretation of Results
The Start is the First and 
the Most Important Step 

of MS Studies
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Methods-Design (Arthrocentesis-Collection)
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Methods-Design (Arthrocentesis-Collection)
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Methods (Microsphere Synthesis)



Methods (Microsphere Characterization-SEM)

SiO2

and 

SiO2@PEI@Ti(IV) 

SEM photographs of 

microspheres at 

different scales

(a: 20 µm, b: 10 µm, c: 

2 µm).



Methods (Microsphere Characterization-BET)

Specific

surface area

(m2 /g)

Pore ​​volume

(cm3/g)

Pore ​​diameter

(nm)

Mode pore size

(nm)

SiO2 161,5 1,1 6,7 41,1

Specific

surface area

(m2 /g)

Pore ​​volume

(cm3/g)

Pore ​​diameter

(nm)

Mode pore size

(nm)

SiO2@

PEI@

Ti(IV)
132,2 1,0 8,4 44,8



Methods (Microsphere Characterization-BET)

SiO2@PEI@Ti(IV)SiO2



Methods (Microsphere Characterization-SiO2-XPS)



Methods (Microsphere Characterization-SiO2@PEI@Ti(IV)-XPS)



Methods (Lipid Extraction)

   

    

      



Methods (Lipid Extraction)



Results (Lipidomics Findings)

A: LLE + SPE
B: LLE



Results (Lipidomics Findings)



Results (Preliminary Proteomics Findings)

Group 1
Secondary OA

n=4 <50y

101 proteins

Group 2
Primary OA

n=7 >55y

106 proteins

MASCOT Library Comparison



Results (Preliminary Proteomics Findings)
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Results (Preliminary Metabolomic Findings-PCA)

Primary (pink) and trauma-induced
(green) OA patients PCA graph
illustrates different metabolome
profiles of SJF samples analyzed
using another extraction method.



Results (Preliminary Multi-Omics Findings)
https://chondromics.org/

https://chondromics.org/


Conclusion and Take Home Message

• Diagnosis, treatment and monitoring of OA depend on various factors such as
genetics, epigenetics and patient phenotypes and endotypes. Diagnosis is
currently based on patient history, physical examination and medical imaging.

What is already known about this subject?

• Quantitative assessment of SJF may help determine treatment options, especially
in young OA patients.

What does this study add?

• There is a need to develop reliable and economical biomarker-based diagnostic
kits that can provide rapid results at the bedside for early diagnosis of the disease,
if possible before symptoms occur, and for monitoring the success of treatments.

How might this impact on clinical practice?
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Team (https://chondromics.org/)

If you want to go fast, go alone.

If you want to go far, go together.
African proverb.



Thank you…


