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SUPPLEMENTAL TABLE 1: overview of product compositions used in formulation studies and 

thereafter 

 

ID Buffer system Isotonicity agent pH D/P  
Other additives 
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C1 10 mM citrate 
Sodium 

chloride/glycine 
5,5 2 

Tween 80 0,01% 

C2 50 mM citrate Sodium chloride 5,5 2 
 

C3 50 mM citrate Sodium chloride 5,0 2  

C4 50 mM citrate Sodium chloride 6,0 2 
 

C5 50 mM phosphate Sodium chloride 5,0 2 
 

C6 50 mM phosphate Sodium chloride 6,2 2 
 

C7 50 mM phosphate Sodium chloride 7,0 2  
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T1 10 mM phosphate Sodium chloride 6,0 1  

T2 10 mM phosphate 
1,1-Trehalose 

dihydrate 
6,0 1 

Tween 20 0,0083% 

 

T3 10 mM phosphate Sodium chloride 7,0 1 
 

T4 10 mM phosphate 
1,1-Trehalose 

dihydrate 
7,0 1 

Tween 20 0,0083% 

 

T5 10 mM phosphate Sodium chloride 8,0 1 
 

T6 10 mM phosphate Sodium chloride 6,0 2 
 

T7 10 mM phosphate 
1,1-Trehalose 

dihydrate 
6,0 2 

Tween 20 0,0083% 

 

T8 10 mM phosphate Sodium chloride 7,0 2  

T9 10 mM phosphate 
1,1-Trehalose 

dihydrate 
7,0 2 

Tween 20 0,0083% 

 

T10 10 mM phosphate Sodium chloride 8,0 2  
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SUPPLEMENTAL TABLE 2: Specifications and methods for labeled antibodies during stability 
studies 

Test Method 

Specification 

Cetuximab Trastuzumab 

Release End of Shelf-life Release End of Shelf-life 

Protein monomer 
concentration 

SE-HPLC 95-105% 90-110% 95-105% 90-110% 

Protein 
aggregates 

SE-HPLC 3% 3% 3% 3% 

Unbound IRDye SE-HPLC 3% 3% 3% 3% 

Protein monomer 
integrity 

SE-HPLC Intact Intact Intact Intact 

Protein monomer 
identity 

SE-HPLC  
(retention time) 

Similar to 
standard 

Similar to 
standard 

Similar to 
standard 

Similar to 
standard 

Target affinity Custom ELISA method For information For information For information For information 

Label efficiency SE-HPLC >60% N.T. >75% N.T. 

Average Dye to 
protein ratio 

SE-HPLC 1.2 N.T. 
T3: >0,75 
T8: >1,50 

N.T. 

Visible particles EP method 2.9.20 
Practically free of 
visible particles 

Practically free of 
visible particles 

Practically free of 
visible particles 

Practically free of 
visible particles 

Appearance Optical inspection 

Clear to slightly 
opalescent green 
to light blue 
solution 

Clear to slightly 
opalescent green 
to light blue 
solution 

Clear to slightly 
opalescent green 
to light blue 
solution 

Clear to slightly 
opalescent green 
to light blue 
solution 

Extractable 
volume  

EP method 2.9.17 >5,5 ml >5,5 ml >5,5 ml >5,5 ml 

pH  
pH-electrode 
measurement 

C4: 5,9-6,1 
C7: 6,9-7,1 

C4: 5,9-6,1 
C7: 6,9-7,1 

6,9-7,1 6,9-7,1 

Osmolality 
Freeze-point 
depression osmometer 

270-310 
mOsmol/kg 

270-310 
mOsmol/kg 

270-310 
mOsmol/kg 

270-310 
mOsmol/kg 

Residual solvents  
(DMSO) 

Gas Chromatography 
(EP method 2.4.24) 

<300 mg/L <300 mg/L <300 mg/L <300 mg/L 

Bioburden 
(pre-filtration) 

Enumeration test  
(EP method 2.6.12) 

<2 CFU/ 
20 ml 

N.T. 
<2 CFU/ 
20 ml 

N.T. 

Bacterial 
endotoxins 

Chromogenic end-point 
test (EP method 2.6.14) 

<5 IU/ml <5 IU/ml <5 IU/ml <5 IU/ml 

Sterility 
Test for sterility  
(EP method 2.6.1) 

Sterile Sterile Sterile Sterile 

 
CFU: colony-forming units; C4, C7: Cetuximab formulations 4 and 7; DMSO: Dimethylsulfoxide; 

ELISA: Enzyme-linked immunosorbant assay; EP: European Pharmacopoeia; N.T.: Not tested; 

SE-HPLC: Size-exclusion high performance liquid chromatography; T3, T8: Trastuzumab 

formulations 3 and 8. 
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SUPPLEMENTAL TABLE 3: additional stability results for cetuximab-800CW and trastuzumab-800CW 
Cetuximab-800CW Formulation C4 Formulation C7 

 2-8°C† 15-25°C† 2-8°C† 15-25°C† 
Test* T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 

Protein monomer integrity Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Protein monomer identity Pass Pass Pass Pass Pass Pass Fail Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Target binding affinity (%) 113 81 79 76 113 110 74 79 86 83 77 98 86 108 93 83 

Label efficiency (%) 65 N.T. N.T. N.T. 65 N.T. N.T. N.T. 68 N.T. N.T. N.T. 68 N.T. N.T. N.T. 
Average Dye to protein ratio 1,3 N.T. N.T. N.T. 1,3 N.T. N.T. N.T. 1,4 N.T. N.T. N.T. 1,4 N.T. N.T. N.T. 
Visible particles Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Appearance Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Extractable volume (ml) 6,0  6,0 6,0 6,0 6,0  6,0 6,0 6,0 6,0 6,0 5,8 6,0 6,0 6,0 5,8 5,8 

pH 6,07 6,09 6,08 6,08 6,07 6,10 6,09 6,08 7,01 7,00 7,01 7,01 7,01 6,98 7,02 7,01 

Osmolality (mOsmol/kg) 274 275 276 276 274 275 275 277 292 289 291 292 292 290 290 294 

Residual solvents (mg/L) 31,2 N.T. N.T. N.T. 31,2 N.T. N.T. N.T. 28,1 N.T. N.T. N.T. 28,1 N.T. N.T. N.T. 
Bioburden (CFU/10 ml) <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. 
Bacterial endotoxins (IU/ml) <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 0,08 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 

Sterility Pass N.T. N.T. Pass Pass N.T. N.T. Pass Pass N.T. N.T. Pass Pass N.T. N.T. Pass 

Trastuzumab-800CW Formulation  T3 Formulation T8 
 2-8°C† 15-25°C† 2-8°C† 15-25°C† 

Test* T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 T=0 T=1 T=2 T=3 

Protein monomer integrity Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Protein monomer identity Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Target binding affinity (%) 78 68 72 85 78 129 55 80 78 63 80 82 78 79 67 68 

Label efficiency (%) 92,9 N.T. N.T. N.T. 92,9 N.T. N.T. N.T. 93,0 N.T. N.T. N.T. 93,0 N.T. N.T. N.T. 

Average Dye to protein ratio 0,93 N.T. N.T. N.T. 0,93 N.T. N.T. N.T. 1,9 N.T. N.T. N.T. 1,9 N.T. N.T. N.T. 

Visible particles Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Appearance Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass 

Extractable volume (ml) 6,5 6,5 6,5 6,4 6,5 6,5 6,5 6,4 6,0 5,8 5,9 5,6 6,0 5,8 5,8 5,7 

pH 7,01 7,02 7,03 7,07 7,01 7,03 7,06 7,06 7,05 7,06 7,09 7,03 7,05 7,06 7,09 7,06 

Osmolality (mOsmol/kg) 297 297 298 299 297 294 296 297 302 300 303 299 302 300 301 300 

Residual solvents (mg/L) 110,4 N.T. N.T. N.T. 110,4 N.T. N.T. N.T. 244,6 N.T. N.T. N.T. 244,6 N.T. N.T. N.T. 

Bioburden (CFU/10 ml) <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. <1 N.T. N.T. N.T. 

Bacterial endotoxins (IU/ml) <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 

Sterility Pass N.T N.T. Pass Pass N.T. N.T. Pass Pass N.T. N.T. Pass Pass N.T. N.T. Pass 

*Results are either given a numerical value (units displayed in the leftmost column) or scored as pass/fail.  
†Timepoints of measurement are displayed as months of storage. N.T: not tested; CFU: colony-forming units 
 


