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Experimental Conditions



Outline

� Measurement requirements

� Surfaces

� Cleaning protocols

� Sample preparation

� Tech Tips



QCM-D Experiment Planning
S.S.I

Surface

What type of surface?
How will I clean/prepare the surface?

What buffer (solvent)?
Which concentration(s)?
What Temperature?
Do I need to degas my samples?

Samples 

How do I cleaning/prepare the instrument?
What liquid path am I going to use?
What about solvent compatibility?
Flow rate/Batch mode?

Instrument

PBS

1

2

3

4

parallel



Methods & Protocols

Collection of preparation and cleaning 
methods for surfaces and instrument

Cleaning Au Cleaning SiO2 SAM preparation Instrument cleaning



Surfaces – Metal-/oxides
Metals&Oxides
SiO2, Al2O3, TiO2
W, Ir, Ta, Au, Ag, Cu, 
SiC, FeC3

Custom made on request

•Application method: Sputter coating

•Layer thickness range: 10-300nm,

•Layer characteristics: Crystalline, amorphous, composite and porous

•Limitations: Process T < 573° C 



Surfaces - polymeric
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Spin coated 
polymers
Many polymers can be 
spin coated:
PS, PC, PMMA

Some that can’t:
PVC, epoxy

Quartz

Gold

Polymer

Thickness range:
100nm-1� m

Other methods
•Surface attached polymerization



COOH

NTA/Lipid

Biotin/Lipid

• 2D carboxylic acid terminated PEG SAM 
Pre-modified sensor

Surfaces – Specific chemistry

•Biotin immobilization surface 
Protocol

•SLB NTA modified surface for His linkeage
Protocol



Clean Sensor (and tweezers)
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Chemical Treatment, APM, TL1

� Surface: gold

� Deposits: lipids, thiols, proteins in 
molecular layers

W. Kern et al., RCA Review 31 (1970) 187

� Method:
• UVO-treatment (10 min)

• Heat 5:1:1-mixture of mQ-water, ammonia 
(25%) and hydrogen peroxide (30%) to 
75°C

•Immerse sensors in solution using a 
cleaning holder (5 min)

•Clean tweezer in the same beaker

• Rinse in mQ-water, dry with N2

• UVO-treatment (10 min)



Cleaning Surfaces – UVO-Treatment

sensor surface
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• effective in air
• exposure time: 5..10 min



Sensors Dry and Dust Free

Rinse washing solution off Dry with a clean gas

N2
Ar2
CO2

Never use compressed air!

Keep tweezer below sensor



QCM-D Experiment Planning
S.S.I

Surface

What type of surface?
How will I clean it?



Pure samples

Water:
18,3 M� MilliQ

Buffers:
Prepare your own 
buffers, do not trust 
the ”kitchen”!

? ? – Water, PBS, HEPES, MES, ACETAT, .....

sterile� clean



Concentrations

0.1-100 ug/ml

low high

No/slow response
Diffusion / Depletion

Bulk effect
Too rapid kinetics

Costly

Optimal concentration region

Typical Concetrations
Protein 0.1-100 � g/ml
Antibody 0.01-10 � g/ml
Cells 104 - 106 CFU/ml
DNA pmol-nmol
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� Effect:

offset in baseline of f and D 
when changing solution

� Cause: 

bulk properties
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QCM-D temperature response
in air in water
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Avoid Temperature change (D300)

Sun light

Draught
Air condition
Fume Hood

Insufficient heat 
transport from 
chamber base

General recommendation
•Constant ambient 
temperature
•Ensure good heat transport 
from chamber base



Degas samples

Origin
• Buffer

Hydrophobic surfaces 
more problematic!

Degassing samples
• Sonicator
• Heat (Tsample>Tinstrument)



QCM-D Experiment Planning
S.S.I

Surface

What type of surface?
How will I clean it?

What buffer (solvent)?
Which concentration(s)?
Temperature?
Degassing

Samples 

PBS



Instrument cleaning 

Cleaning solutions:
Hellmanex II
SDS 2%
Roche cleaner

Always end with a water 
rinse and store chamber 
dry!

Sensor cell

Sens
or

cell
(50..10

0ml)

Control
valve

Replace rubber parts when 
worn out or every year.

Replace control valve when 
needed (D300)



Liquid Path (E4)
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Liquid Path (D300)
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Solvent combatibility

E4 D300

Liquid interfacing materials
(standard configuration)

Titanium oxide
Viton
PTFE

Titanium oxide
Fluran
PTFE

Check Appendix  – Chemical Compatibility Chart!



Mass transport limitations
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Summary
Surface

What type of surface?
How will I clean it?

What buffer (solvent)?
Which concentration(s)?
Temperature?
Degassing

Samples 

Cleaning
Liquid path
Solvent compatibility
Flow rate

Instrument

PBS
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Measurement time line

PBS

•Surface
•Sample
•Instrument
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2) Establish 
base line in 

blank (buffer)

1) S.S. I.)
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� � �
 �� �� �� ��

F
1:

5/
5 

H
z

�

�

�

�

� �

� �

� �

� �

� �

� �

� 	

� 


� �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � 	

� � 


� � �

3) Introduce 
sample

New 1: 2006-03-21 16:24:11
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4) Rinse with 
blank

5) Save file 
and clean 
instrument



Tech tips

• Always start in blank (buffer, water etc)
• Avoid difference in bulk properties
• Bubble = trouble
• Do your own sample preparation!

Thank you for your attention!


