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WHEN THINGS GO WRONG

PRE-EXISTING ANTIBODIES TO
PEGYLATED MEDICINES
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DRUG PEGYLATION

PEG ligand

PEGylated drug

Main Advantages:
 “Masks” the drug
* Increases drug size
* Increases water solubility ——

v

Reduces drug immunogenicity
Increases circulatory time

Improves drug delivery

v

Over 30 FDA approved Pegylated Drugs (Including Pfizer and Moderna Covid Vaccines)



IMMUNOGENICITY OF PEG ( n)

e Accelerate blood clearance
* Hypersensitivity reactions

Ref. Bing-Mae Chen. (2021). Polyethylene Glycol Immunogenicity: Theoretical, Clinical, and Practical
Aspects of Anti-Polyethylene Glycol Antibodies. ACS Nano. 15, 14022-14048.



ELISA METHOD
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Client Pegylated Drug

Indirect ELISA



POSITIVE CONTROL AND DETECTION (1)

lgM Positive Control:
* Human Anti-PEG
e Purified Recombinant antibody

- ARP - Detection Antibody:
* Goat Anti-Human
* Binds to IgG+IgA+IgM

/// \\\ * Conjugated with HRP

lgG Positive Control:
* Human Anti-PEG
e Purified Recombinant antibody




SAMPLE TIER ANALYSIS
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WHERE THINGS WENT WRONG

THE NEGATIVE CONTROL



SCREENING HEALTHY INDIVIDUALS

Signal (Absorbance)

2,250
2,100
1,950
1,800
1,650
1,500
1,350
1,200
1,050
0,900
0,750
0,600
0,450
0,300
0,150

0,000

Normal Individuals screening

nmmmHHHH]HHHHHHHHHHHHHHHHHWHHHHHHHHH

1 3 5 7 9 1113151719212325272931333537394143454749515355575961636567697173757779818385878991939509799

Individual number (sorted lowest to highest Signal)

()

100 healthy individuals
screened

Pre-existing drug
antibodies

True negative control
cannot be created



AIM OF THE ASSAY

Screening

Confirmatory

Titer

Titer Reciprocal
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Signal (Absorbance)

SOLUTION: LOW SIGNAL POOL (NEGATIVE CONTROL) (n)
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* 28 “low signal”
individuals chosen to
create artificial Negative
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“Low signal” = < 0.150 absorbance
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SAMPLE ANALYSIS, USING ARBITRARY CUTPOINT FACTOR (1)

Arbitrary Cutpoint: 3X Negative Control signal

Ref. Chen. et al.. (2016). Measurement of Pre-Existing I1gG and IgM Antibodies against Polyethylene Glycol in Healthy
Individuals. Analytical Chemistry. 88, 10661-10666.

Sample Screening Sample Titer
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12



SAMPLE ANALYSIS OVER TIME
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PRE-EXISTING ANTIBODIES: HOW WE SOLVED THE PROBLEM (1)

[ No true negative control

> v/ Create an artificial negative
control

1 No balance design possible

> v/ Use an arbitrary cutpoint of
3X NC signal (based on literature)

(d Detect increase in P , , , _
antibodies towards Monitor Anti-PEG titer reciprocal

Pegylated Drug over time
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WHERE THINGS WENT WRONG

SELECTIVITY



SELECTIVITY ASSESSMENT: LIPEMIC MATRIX
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SELECTIVITY LIPEMIC
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SELECTIVITY ASSESSMENT: HAEMOLYSED MATRIX

T

IND 1.

' IND 2. —  Unspiked + spiked with PC

Hemolysate
Material

IND 3.

18



SELECTIVITY HAEMOLYSED

Selectivity Haemolysed
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WHERE THINGS WENT WRONG

THE WASH BUFFER



TWEEN 20 VS PBS VS CHAPS WASH BUFFER

lgG PC 0.094
Low signal pool (NC) 0.086

Signal to noise ratio 1.1

Tween 20 (20 PEG chains)
O
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O O/\>;OH
HO\é/\O Z O/\%OH

W+X+y+2=20

CHAPS (NO PEG chains)
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WHERE THINGS WENT RIGHT!
CONFIRMATORY TESTING



Signal

CONFIRMATORY TESTING

1. Using PEG strands
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2. Using empty Nano Particles
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