
M I C R O P L AT E  S U R FA C E S :  H O W  T H E I R  P R O P E R T I E S  A N D   
C H E M I C A L S  M AY  A F F E C T  Y O U R  A S S AY S  

B Y  PA U L  H E N S L E Y,  C E O ,  I O N F I E L D  S Y S T E M S

S L A S  2 0 1 6  P R E S E N TAT I O N



W H E R E  W E  S TA R T E D

• A poster at SLAS 2015 by AstraZeneca and 
considerable anecdotal evidence from other labs that 
our plasma treatment process reduced CVs  

• The inability to determine the source of the “noise” 
our process removes and if systemic or random 

• Planned to run SEM, then look at surface chemicals 
with XPS, ToF-SIMS or other technique 



SEM identified four distinct problems with new,  unused plates: Surface 
Debris, Inclusions, Roughness, and Exclusions  
“Microplate RESIDUE”  makes each well unique



Upper Left 



Lower Right



SEM shows that plasma treatment  
smooths surface flakes.



W H AT  W E  K N E W  B E F O R E  C H E M I C A L  
A N A LY S I S

• Methods development scientists believe different 
brand microplates running the same assay may give 
different results  

• HTS groups report lot changes can impact assay 
performance 

• The SLAS 2015 Interest Group focused on surface and 
leachables as the possible explanation



P R O C E S S  &  M E T H O D S

• ToF-SIMS was selected for maximum resolution 

• What’s on the surface might affect your assay 

• Samples were hit with positive ions 



ToF-SIMS - Top PS standard, Bottom new 1536 Plate



ToF-SIMS, 150 to 320



ToF-SIMS, 350 to 1000



Identified + Ions in 9 Different Plates



Identified + Ions in 9 Different Plates (cont)



A  C E L L U L A R  A S S AY:  F I R S T  U S E  —  T H E  
C H A L L E N G E

• 500 Be2C cells in 6 uL are added to all columns  
except #1  

• 2 mM bortezomib (Velcade®)1 is added to columns 2, 3 

• Other cytotoxic compounds are titrated in stripes 

• Plates are incubated for 72 hours, treated with 
CellTiter-Glo®2 then read in a ViewLux®3

Trademarks 1 - Takeda, 2 - Promega, 3 PerkinElmer 



Cellular Assay Results



Plate 1652 — First Use



Plate 0544 — First Use



T H E  S A M E  C E L L U L A R  A S S AY:  A F T E R  
P L A S M A  T R E AT M E N T — T R E AT E D  P L AT E S

• Again, 500 Be2C cells in 6 uL are added to all columns, except 
#1, of plate (Note: 1 month has elapsed and plates are not 
pinned)  

• No bortezomib is added; no other compounds are added 

• The plates are incubated for 72 hours and processed identically 

• Data are compared to determine if there is carryover of 
cytotoxic compounds 

• A new Control Plate was run with the treated plates



Control Plate 6653



Plate 1652 — Second Use After Treatment



Plate 0544 — Second Use After Treatment



W H AT  C H E M I C A L S  A R E  O N  0 5 4 4 ?

• In higher concentration than other microplates 

• Zn 

• EBS (a lubricant mixture) 

• IRGAFOS (an antioxidant)



C O N C L U S I O N S

• Chemicals appear to play a role in the significantly lower 
luciferase reaction results as shown by 0544 and 0542 in new and 
plasma treated microplates 

• Microplate RESIDUE — both physical and chemical —  may affect 
many assays; generally reducing assay signal 

• Plasma treatment is effective preventing carryover; none of the 
plasma treated plates indicate the presence of any cytotoxic 
compounds from the first use 

• Plasma treated microplates performed as well as, and in some 
cases slightly better than, the new microplates  
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