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Main leakage route — storage in NaOH Free ligand
A synthetic ligand for purification of human recombinant Factor Vlla has previously been
developed based on the rational design approach cited in ref. 1. The ligand is immobilised to an .
agarose matrix. Release of cleaved ligand into the product stream is a subject that has to be Formation of HydrOXY'SIS
addressed when applying mimetic affinity ligands for purification of pharmaceuticals (ref. 2, 3). A p\nu
reversed phase HPLC method with a limit of detection and limit of quantification in the same order
of magnitude as obtained in ELISA based techniques (ref. 4) was developed to monitor the level of 5/5-Agarose Q_m " Hydroxy-5/5 Q.wﬂ Chloro-5/5
leakage. Leakage from the matrix was studied with batch incubation experiments by exposure to 1 o : NH C‘-§ (CG0948)
M HCI, equilibration buffer, elution buffer and various concentrations of NaOH. No leakage was OH |, N .g N -%
observed by treatment with the equilibration buffer or the elution buffer. Whereas 1 M HCI Agarose \)\)‘ '% Ho'ﬁ_gv
degrades the agarose backbone only, NaOH will release ligand into the liquid phase to an extent 7‘ -KJH oH H OH
dependent on the concentration, exposure time and temperature. Elucidation of the structure of the D) 0}
released ligand was carried out by means of LC-MS and NMR spectroscopy. At process o

conditions including a Cleaning In Place procedure with 0.5 M NaOH, the content of released (MW: 367 g/mol)
wand in the eluate is below the limit of quantification. / \
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\Gradiem: 0-50% B, 17 min /
/Structure elucidation by LC-MS / Batch incubation with NaOH \ / \

Conclusions
Py RP-HPLC method

008 ®23°C

CG0848 hyorolysed

Very high sensitivity corresponding to a limit of
quantification of 6.2 ng/ml if 100 pl sample is injected
Linear from 0 — 500 ng ligand leachates both in the
presence and absence of Factor Vlla
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002 Verification of ligand leakage structure
. s 0000) N " o Formation of the main leakage component hydroxy-5/5
"1 - 0.00 was verified by LC-MS
- o 10 20 30 40 50 e MS-spectrum of the main peak showed a molecular
Time (h) weight of 367 g/mol identical with the molecular weight
R Leakage as a function of storage time in 0.5 M NaOH of hydroxy-5/5
Chromatograms from LC-MS analysis of hydrolysed free ligand (top),
supernatant from hydrolysed 5/5-Agarose (centre) and a mix (bottom) o.10 Storage of the matrix in process buffers
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_ E}. oos{ ®B/°C o Leakage by storage in equilibration buffer, elution buffer
WSBT 5PC, tme-1. ugmmsmN\HMJA\A\Mo;no%n APTES Posive e 3 or 20 % ethanol in 24 h at 23 °C is < 0.002 %.
o 8 = 0064 « Both temperature, concentration of NaOH and storage
80 g time has an impact on leakage when 5/5-Agarose is
o £ incubated with a NaOH-solution
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s L . & e The process is run at 5 °C i.e. leakage is significantly
" g 8 ) 0.02 1 reduced compared to a temperature of 23 °C
» g g K] / e |t was estimated that 3000 batch runs could be performed
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Wash-out of cleaved ligand
/ \ / \ o Prior to a production run, the cleaved ligand, i.e generated
- during the preceding regeneration phase, will be washed
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buffer and 0.5 M NaOH will be carried out
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