
Introduction
In this study the aim was to develop a DBS assay for the quantitative 
measurement of two antibody therapeutics for PK analysis (mAb1, mAb2). Plasma 
or serum samples have conventionally been used for generation of TK and PK 
data. This approach requires relatively large volumes (100–500 µL) of blood in 
order to produce the required volume of matrix for analysis. DBS analysis uses 
<30 µL of blood, resulting in the need for less animals (especially in rodent test 
models) and could be a valuable tool in drug discovery and development studies. 

Sample collection for a DBS assay involves spotting a small volume of blood 
(10–30 µL per sample) onto the DBS collection card. The resultant samples are air 
dried and stored or shipped at room temperature. When required, a disc of typically 
3 mm in diameter is punched from the card and the analytes isolated by an elution 
buffer. Analysis can then be carried out by standard immunoassays.

Methods
Sample Collection

1) Draw whole blood.

2)  Apply 20–40 µL to collection cards by allowing blood to fall onto the card 
without allowing the pipette to touch the card.

3)  Let dry overnight at room temperature.

4) Store cards in sealable bags at room temperature with desiccant.

Analysis

1) Punch out 3-mm discs from DBS card using a punch biopsy.

2) Add disc to 96 well plate and add elution buffer (PBS + 0.05% Tween 20).

3) Elute proteins for 2 hours with shaking. Store refrigerated until analysis.

4) Analyze by ELISA.

Results
Determining Number of Punches
■  To determine how many punches to 

use in assay development, one 
through four 3-mm punches from 
DBS samples were tested. 

■  For both assays, two 3-mm punches 
were chosen in order to give 
adequate signal to develop a 
calibration curve. In addition, since 
30 µL of whole blood was spotted, 
four discs could be punched from 
one dried blood spot resulting in duplicate samplings from one DBS sample. 

Evaluating DBS Cards
■  Untreated cards from ID Biological 

Systems (IDBS Bioanalysis Card) 
and Whatman (DMPK-C) as well as 
chemically pretreated cards DMPK-A 
and DMPK-B from Whatman were 
tested (chemically pretreated cards 
lyse cells and denature proteins).

■  Antibody (mAb2) was spiked into 
cynomolgus whole blood and spotted 
on the four different types of cards.

■  When compared to IDBS untreated cards, untreated DMPK-C cards recovered 
antibody drug in a similar fashion (20%), DMPK-A cards recovered higher (45%) and 
DMPK-B showed no recovery. For our development, IDBS untreated cards were 
chosen in order to remain consistent with cards used during study sample collection. 
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DBS vs. Plasma
■  A standard curve and quality controls 

were prepared by spiking mAb1 into 
rabbit whole blood. The standard 
curve and controls were then spotted 
onto IDBS untreated cards. Blood 
was subsequently centrifuged to 
collect matching plasma samples. 

■  DBS samples eluted from two 3-mm 
discs and plasma samples were 
loaded onto the same assay plate for 
side-by-side comparison of the two 
types of matrix samples. 

■  Upon separation of the 
whole blood samples, 
antibody was concentrated 
in the plasma and the 
hematocrit or packed cell 
volume was removed, thus 
leaving the antibody in less 
volume. Due to this 
concentrating effect of the 
antibody from blood to 
plasma, signals obtained 
from the plasma standard 
curve were higher than 
signals from the DBS 
standard curve.

■  However, nice recoveries were achieved for control samples when quantitated 
against their respective standard curve.

Spotting Volume
■  Whole blood spiked with mAb1 was 

spotted at 10, 20, 30, and 40 µL to 
investigate if varying volumes on the 
cards would impact quantitation of 
drug. In a second experiment, mAb2 
was spiked into whole blood and 
spotted at 20 and 30 µL.

■  As seen in both cases, spotting 
volume had no impact on recovery 
of drug and will allow flexibility in 
the collection process on how much 
to spot or even how to spot (i.e., 
finger prick).

DBS Stability

■  To evaluate stability of DBS samples, 
mAb1 was spiked into rabbit whole 
blood at two different levels and 
spotted onto IDBS cards. Cards 
were stored at room temperature 
(RT), 37°C, and -20°C. Plasma 
samples were also collected to serve 
as controls. 

■  DBS samples were tested against a 
freshly prepared standard curve in 
buffer on days 5, 6, 12, 15, 30, 43, 
58, and 70 after preparation of DBS 
cards. 

■  When the DBS samples were first 
tested on day 5, it appeared 37°C 
DBS samples were affected by the 
higher temperature storage when 
compared to room temperature and 
-20°C samples.

■  Stability testing over time indicated that -20°C samples did not show a 
significant decline in antibody concentration up to day 43. Room temperature 
DBS samples showed a significant decline around day 15. The 37°C samples, 
on top of the initial loss of detection, showed stability up to days 12 and 15. 

■  Stability experiments indicated -20°C storage may be beneficial in prolonging the 
stability of DBS antibody samples. It is probable stability will be dependant on 
the ELISA coat and detection antibodies’ ability to recognize epitopes at varying 
degrees of degradation.

Conclusions
A DBS method that can measure antibody from a dried blood spot was 
successfully adapted from an existing plasma/serum method. The initial DBS assay 
testing show it could be a viable method for measuring therapeutic antibodies by 
displaying the necessary accuracy and precision for such. The DBS method can 
be adjusted to meet assay requirements including card type, punch size and 
elution volume. In addition, spotting volumes do not have an impact on recovery 
and will allow for flexibility in collecting samples. An exploratory study testing the 
feasibility of the DBS method was performed and showed a good correlation of 
DBS to serum concentrations. Stability experiments indicate DBS samples of 
antibody therapeutics may best be stored at -20°C. DBS methodology and 
technique is being further developed and validated in order to provide our 
customers another viable option for large-molecule bioanalytical analysis.
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Dilutional Linearity
■  Whole blood samples were spiked at 

50,000 and 25,000 ng/mL of mAb2 
and spotted onto cards. After elution, 
samples were diluted 1/10, 1/20, 
1/50, and 1/100 in assay buffer 
(tested as a surrogate matrix for 
future ease of sample dilutions) and 
analyzed according to the method.

■  Dilutional linearity was shown to 
result in acceptable recoveries and 
would allow for dilution of samples 
above the ULOQ. 

Accuracy and Precision
■  Accuracy and precision was 

assessed by looking at controls at 
three levels. Accuracy and precision 
data for the mAb1 assay was 
determined from 6 runs performed by 
two analysts over different days, while 
data obtained for the mAb2 assay 
was determined from 6 sample runs 
performed by one analyst over 
different days.

■  Both assays showed acceptable 
accuracy and precision. For the 
mAb1 assay, the inter-assay accuracy 
ranged from -1% to 15% and the 
inter-assay precision ranged from 
8% to 16%. In the mAb2 assay, the 
inter-assay accuracy ranged from 
-2% to -14% and inter-assay 
precision, 2% to 15%.

Correlation of DBS and Serum 
Concentrations from an 
Exploratory Cynomolgus Study
■  Matched DBS and serum samples 

were collected from an exploratory 
study performed in cynomolgus 
monkeys. Concentrations of mAb2 
were determined for both serum 
samples and DBS samples.

■  As expected, due to the 
concentrating effect of blood to 
serum, DBS concentrations on 
average were 3.4 times less than 
serum concentrations. 

■  Samples with detectable levels of 
mAb2 showed good correlation 
between serum and DBS samples.

■  Of the 47 DBS below quantifiable 
limit (BQL) samples, 46 of the 
corresponding serum samples 
registered BQL in the serum assay. 
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