
www.wheaton.comWHEATON® Technical Note

AntiBIND™ Microplates
Evaluations of Extractable Species from AntiBIND™, Low Protein Binding and 
Standard Polypropylene Multi-Well Plates
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ABSTRACT
The purpose of this technical paper is to evaluate the extraction profile, chromatographic evaluations, and mass spectral results for 
AntiBIND™ plates versus three different standard Polypropylene (PP) storage plates and best in class low protein binding PP plate. It has 
been reported that extractable compounds from PP lab consumables arise from use of lower grade polypropylene polymers with high 
impurities, deforming reagents and additives used during the molding process itself, or different low protein binding treatment such as 
siliconization1. In this study we reported the extraction profile of AntiBIND microplates, best in class low protein binding microplates 
and three other standard microplates. Whether extracting with chloroform or isopropanol, evaluating via GC-MS or LC-MS, AntiBIND 
polypropylene (PP) plates consistently showed superior extraction performance when compared to any grade of PP multi-well plates. 
When these outstanding extraction results are combined with the outstanding protein recovery properties referenced in Technical Note 1, 
Wheaton believes that AntiBIND plates are ideally suited for advanced bioanalytical assays (i.e. LC-MS) and storage plate applications. 

INTRODUCTION
The polypropylene resin used to mold AntiBIND plates was specifically selected to be one of the resins with the least amount of 
impurities. The proprietary plasma treatment applied minimizes nonspecific protein binding by the way of covalently bound functional 
groups without producing detectable extracted species in the presence of chromatography solvents and storage buffers. In contrast, from 
our experiment we observed that competitors’ polypropylene plates currently on the market contain, 1) higher levels of molded resin 
impurities in storage multi-well plates which can be extracted and 2) higher levels of extractable species from competitive low binding 
technologies which can be extracted into application solvents. Analytical experiments were conducted to explore the potential for 
species extraction from AntiBIND plates, competitors’ polypropylene plates, and competitive low protein binding plates. In one set of 
experiments, ground plates were aggressively extracted with chloroform to identify resin impurities and additives which might potentially 
extract via gas chromatography – mass spectrometry (GC-MS) and liquid chromatography – mass spectrometry (LC-MS). In the second set 
of experiments, the plates extraction profile were evaluated after isopropanol incubation of 72 hrs.

METHODS, RESULTS & DISCUSSION
Evaluation of Untreated PP Storage Plates & Low Binding Total Components via Chloroform Extraction

Three grades of virgin, competitive standard polypropylene (PP) plates and one grade of the competitor, low protein binding PP plates 
were obtained and used as provided by the competitor microplates. To identify resin impurities and additives in each of the five resins 
noted below, the plates were cryogenically ground in a freezer mill to produce a high surface area, and then extracted with chloroform 
for two hours with agitation on a shaker. After filtration, extracts were analyzed by GC-MS and LC-MS.

Sample Identification
AntiBIND = Low Protein Binding PP Plate
Competitor A = Low Protein Binding PP Plate
Competitor B = Conventional PP Plate
Competitor C = Conventional PP Plate
Competitor D = Conventional PP Plate

GC-MS conditions
Capillary Column: DB-5MS, 30 m x 0.25 mm I.D. x 0.25 μm
Inlet: 300°C
Carrier Gas (He) Flow: 1.0mL/minute constant flow
Injection: 1μL splitless injection
Temperature Program: 50°C increased at 10°C/min to 300°C (10 min hold)
Transfer Line: 300°C
Detector: Agilent® 5973 MSD, Scan Mode m/z 33-700

LC-MS conditions (Figure 3)
Instrument: Agilent® G6530A Q-TOF mass spectrometer (positive APCI mode)
Column: Imtakt Cadenza CD-C18 column, 4.6mm x 50mm, 3μm particles
Column Temperature: 40ºC
Injection Volume: 5μL
Flow Rate: 0.7mL/min
Mobile Phase A: HPLC Grade Water
Mobile Phase B: HPLC Grade Methanol
Gradient: Time  (min)  %A  %B
   0.0  40.0  60.0
   6.0  0.0  100.0
   14.0  0.0  100.0
Equilibration time: 5 minutes between runs

1Jenke D: Extractable substances from plastic materials used in solution contact applications: an updated review. PDA J Pharm Sci Technol 2006;60:191-207.
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LC Conditions (Figure 4)
Instrument: Agilent® 1100 HPLC equipped with LC-MSD Trap mass spectrometer
Column: Imtakt Cadenza CD-C18 column, 4.6 mm x 30 mm
Column Temperature: ambient
Injection Volume: 25μL
Flow Rate: 1mL/min
Mobile Phase: gradient with methanol and water

Evaluation of Standard PP Storage Plates & Low Binding Plates via Isopropanol Extraction

Three different grades of fresh, competitive polypropylene (PP) storage plates and one grade of low protein binding PP plates were 
obtained, and all five competitive plates were used as provided by the vendor. Isopropanol was placed into plate wells, covered with a 
glass plate, and stored at room temperature for 72 hours. The species extracted with isopropanol from the six different grades of plates 
were characterized by GC-MS and LC-MS.

Sample Identification
AntiBIND = Low Protein Binding PP Plate
Competitor A = Low Protein Binding PP Plate
Competitor B = Conventional PP Plate
Competitor C = Conventional PP Plate
Competitor D = Conventional PP Plate
Competitor E = Conventional PP Plate

GC-MS conditions
Capillary Column: DB-5MS, 30 m x 0.25 mm I.D. x 0.25 μm
Inlet: 300°C
Carrier Gas (He) Flow: 1.0mL/minute constant flow
Injection: 1μL splitless injection
Temperature Program: 50°C increased at 10°C/min to 300°C (10 min hold)
Transfer Line: 300°C
Detector: Agilent® 5973 MSD, Scan Mode m/z 33-700

LC-MS conditions
Instrument: Agilent® G6530A Q-TOF mass spectrometer (positive APCI mode)
Column: Zorbax Eclipse C8 column, 2.1mm x 50mm, 1.8μm particles
Column Temperature: 40ºC
Injection Volume: 3μL
Flow Rate: 0.3mL/min
Mobile Phase A: HPLC Grade Water
Mobile Phase B: HPLC Grade Methanol
Gradient: Time  (min)  % A  % B
   0.0  90.0  10.0
   5.0  0.0  100.0
   12.0  0.0  100.0
Equilibration time: 4 minutes between runs
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RESULTS
AntiBIND microplates have the lowest levels of resin impurities following an aggressive chloroform extraction

Figures 1 and 2 illustrate the GC-MS total ion current chromatograms obtained for chloroform extracts of AntiBIND and competitors A, B, 
C, and D plates. The AntiBIND plates contain the lowest level of resin impurities and additives of all plates evaluated. The AntiBIND plate 
extract contains a few aliphatic hydrocarbon resin impurities plus one antioxidant. The competitors’ plate extracts contain higher levels 
of hydrocarbon impurities, including aliphatic hydrocarbons, various long-chain alcohols, and aldehydes. All competitors’ resin extracts 
contain one or more antioxidants and their oxidation products. One plate extract also contains various derivatives of mold release agents.

Figures 3 illustrates the LC-MS total ion chromatograms obtained for chloroform extracts of AntiBIND PP plates versus a competitive PP 
plate. Figure 4 illustrates the LC-MS total ion chromatograms obtained for three different grades of competitive PP plates. As noted in 
the Figures 3 and 4, AntiBIND plates contain the lowest level of resin impurities of all treated and untreated plates evaluated. All of the 
competitor plate extracts contain various antioxidants and polypropylene nucleating agents. Competitor B extracts also contains various 
derivatives of mold release agents.

AntiBIND PP microplates have the lowest levels of resin impurities following 72hrs isopropanol incubation

Figure 5 illustrates the GC-MS total ion chromatograms obtained for isopropanol extracts of AntiBIND, competitor A, and competitor E 
plates. Figure 6 illustrates the GC-MS total ion chromatograms obtained for isopropanol extracts of competitors B, C, and D plates. These 
plates exhibited higher levels of isopropanol extractable species. Competitors B, C, D, and E plate isopropanol extracts contained aliphatic 
hydrocarbons, various long chain alcohols, and antioxidants. The competitor B plate isopropanol extract also contains various derivatives 
of mold release agents. As observed by the GC-MS total ion chromatograms from isopropanol extracts, AntiBIND plates contain the lowest 
level of resin impurities of all treated and untreated plates evaluated.

Figure 7 illustrates the LC-MS total ion chromatograms (positive APCI mode) obtained for isopropanol extracts of SiO, competitor A, and 
competitor E plates. Total ion current chromatograms of the AntiBIND isopropanol extract and of the isopropanol blank were essentially 
equivalent. Figure 8 illustrates the LC-MS total ion chromatograms (positive APCI mode) obtained for isopropanol extracts of competitors 
B, C, and D plates. The competitor plate extracts contain various antioxidants and polypropylene nucleating agents. The competitor B 
plate isopropanol extract also contains various derivatives of mold release agents. As observed by the LC-MS total ion chromatograms 
from isopropanol extracts, AntiBIND plates contain the lowest level of resin impurities of all treated and untreated plates evaluated.

CONCLUSIONS
Whether extracting with chloroform or isopropanol, or evaluating via GC-MS or LC-MS, AntiBIND polypropylene (PP) plates consistently 
showed superior extraction performance when compared to five other competitive grades of treated and untreated PP plates. When these 
exceptional extraction results are combined with the exceptional protein recovery properties referenced in Technical Note 1, Wheaton 
assures you that AntiBIND plates are ideally suited for advanced bioanalytical assays and storage plate applications.
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Figure 1: GC-MS total ion chromatograms for chloroform extracts of competitor A and AntiBIND polypropylene plates
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Figure 2: GC-MS total ion chromatograms for chloroform extracts of competitor B, C, and D polypropylene plates
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Figure 3: LC-MS total ion chromatograms (positive APCI mode) for chloroform extracts of competitor A and AntiBIND 
polypropylene plates
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Figure 4: LC-MS total ion chromatograms (positive APCI mode) for chloroform extracts of competitor B, C, and D 
polypropylene plates
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Figure 5: GC-MS total ion chromatograms of the isopropanol blank, and isopropanol extracts of AntiBIND, competitor A, and 
competitor E polypropylene plates
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Figure 6: GC-MS total ion chromatograms of isopropanol extracts of competitor B, C, and D polypropylene plates
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Figure 7: LC-MS total ion chromatograms (positive APCI mode) of isopropanol extracts of AntiBIND, competitor, and competitor E 
polypropylene plates
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Figure 8: LC-MS total ion chromatograms (positive APCI mode) of isopropanol extracts of competitor B, C, and D 
polypropylene plates

WHEATON® is a registered trademark of WHEATON Industries Inc. AntiBIND™ is a trademark of 
WHEATON Industries Inc. Agilent® is a registered trademark of Agilent Technologies, Inc.

Copyright © 2016 WHEATON Industries, Inc.  Printed in USA.

WTN_002 04/2016


