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Introduction Deviron® Detergents

Viral safety is a major concern for biotherapeutic Virus Inactivation
manufacturers. HEK293 Adherent Cells - AAV2 HEK293 Suspension Cells - AAV5
+ Cell-based processes may produce endogenous retroviral f\ /\ /@')\ ,_ 210 e 31 g
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viruses, despite extensive screening of donation material. e ey ' Both Deviron® detergents were excellent in lysing HEK293
. . . ... . . . T Ve dftc,%,vregie';t and Sf-RVN® cells (data not shown, microscopic images show
Detergent-mediated viral Inactivation is widely used in (model HV) Cartearomes o T ey emova complete cell lysis). Both Deviron® detergents were
multiple biotherapeutic production processes as part of an tuman s R — comparable or even better than the benchmarks.
overall virus safety strategy. added together wih the detergent e Cilfure Tnfeckions Dose 50% Assay ]
HEK293 Adherent Cells - AAV2 HEK293 Suspension Cells - AAV5 Sf-RVN® Suspension Cells - AAV2
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A degradation product of Triton™ X-100 detergent is 4-

tert-octylphenol, an endocrine disruptor hazardous for . L . :
Y P The standard viral inactivation practice for mAb processes is

the environment. ) ) :
_ vIro . i described in the ASTM E3042-16. In this procedure the _ o
e Triton™ X-100 detergent was classified as "Substance of detergent concentration is =0.5 %, no solvent (i.e., TnBP) Both Deviron® detergents were as efficient as the
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E\(/)allgatlon, Authorization and Restriction of Chemicals) in Plasma processes typically utilize 1.0 % detergent and were comparably high.
) _ o 0.3 _0/0 solvent ThBP and |Onger incubation time (4_6 h) HEK293 Adherent cells - AAV2 The |nfeCt|V|ty of the AAV is a
 The European Chemical Agency (ECHA) prohibited the Deviron® C16 and Deviron® 13-S9 detergents demonstrate 2 10 ; crucial parameter for final
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unauthorized use of Triton™ X-100 detergent in the EU effective viral inactivation (LRV > 5) in all conditions tested. 5 =Rkl oroducts. Both of the
in January 2021. Additional data with PRV and BVDV viruses are available. 2 Boearon®cle | Baviron® detergents preserve
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e The biotherapeutic industry together is faced with the g infectivity of the AAV after the
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challenges of identifying, producing and implementing new i lysis, as evaluated with the
a|ternatlveS. Deviron® C16 in CHO Clarified Harvest at 22 °C Deviron® 13-S9 in CHO Clarified Harvest at 15 °C :_,E 105 tranSdUCtlon Unlt assay
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1 X 0l! * .1/ o 1.0% Triton™ X-100 Removal of Deviron® detergents in Downstream Process
[} = ®~=0.5% Triton™ X-100 =@=0.5% Triton™ X-100 .
4ttt Octylohend L 10 1 e 0.5% Deviron® C16 Lo ——1.0% Deviron® 13-59 Effective detergent removal from a process stream needs to
(Chdbcrine di:ruptor) Cre sy Date in 00 d————— ———— ————— - oo be achieved by downstream steps. Removal was assessed
added to . . : .
Suriein me Tme (i) TmeGun with several different chromatographic resins.
Deviron® C16 detergent
Deviron® C16 in Neat Plasma with 0.3% TnBP at Deviron® 13-S9 in Cryo-poor Plasma with 0.3%
22 °C TnBP at 22 °C
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Triton™ X-100 detergent REACH Exemption . 4 $ Columns -
forLiSs\::HC » R&D applications 0 70 L, tested Type of resin Removal We recommend
» Medicinal products manufactured outside the EU >0 " . performing virus
2 50 %ﬁ 11 g S0 Protein A Eshmuno® A 99.6 % - inactivation with
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« Significant cell lysis performance 0 o0 Time (min) 180 240 ° °0 Timf(?nin) 10 .240 AEX Fractogel® 99.8 %
« Compliant to operational condition requirements (T, pH,...) t No detectable virus f'No detectable virus (bind/elute TMAE Hicap
« Minimal impact on protein quality (mAbs, AAV...) _ _ mode pH 9)
« No impact on other unit operations, no process interference Deviron® C16 in CHO Clarified Harvest at pH 5.5 Deviron® 13-S9 in IgG at pH 6 and pH 8 at 15 °C :
and pH 8.5 at 22 °C AEX (flow Fractogel® Not suitable
» Easy to detect and remove 20 - 7.0 1 th h mode TMAE Hica
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We offer a portfolio of detergents, the Deviron®

detergents, to meet different application and process Cell Lysis C;’;:t“e‘zs Trgsei:f Removal

requirements. HEK293 and Sf-RVN® cells were cultivated according to their
type, suspension or adherent, in the appropriate cell culture

DEVi I‘OI‘I® DEte I‘gents media. Protein A Eshmuno® A 100 %

HEK293 cells were transfected after one day of culture with

: : the selected plasmid polyethylenimine (PEl) complexation and ® 0
SEHEIP GO CEEEIE WEAe e P (Sl Sf-RVN® cells infected with Baculovirus at the time of seeding. cEX (pRG) - Eshmuno™ S o
Chemical name “,N—I_Dc:methyltetradecylamin— AtIEOhOIIS’t Cd11-15-secondary, After cultivation, the cells were |ysed_ - o
oxiae SHoxylate Detergent: 0.5 % wt. AEX (pH 9) TI\I;I?ACI;COI-?i?:ap 95 %
CAS number 3332-27-2 68131-40-8 Nuclease: 25 U/mL Benzonase® endonuclease with 2 mM
— — MgCl,
Surfactant Zwitterionic (pI 8.9) Non-ionic Lysis time: 2 h
Temperature: 37 °C Removal analysis performed in For specific process and
.002-0.003 wt % (24 ° .005 wt % (24 ° : .
e 20020003 Wt (2470) 005 W (24 76) Following incubation, total cell count and viability values ?obZiergc?t? o;sgzzrzl);tZ:oZﬁltnS’ metl;od Ct|er6|§PTIeDt,I
Form 30 % wt. water solution Pure substance (100 % wt.) deter_minec!. Virus-containing SuPernatant was clarified _by binding t?)/ resin 2 ;fITD(;DOIiU of FECHRIcE
centrifugation. The supernatant was analyzed to determine
Biodegradability Readily biodegradable Readily biodegradable physical titer and genome titer. After detergent removal, the
(OECD 301B) AAV infectivity was measured.
Toxicology report Available Available
uality marker ISO9001 IPEC-PQG GMP a o
- : i ® Q® /7/$ /“":“”g"“*‘“"\ Deviron® C16 and 13-S9°® Recommendation
I?:gltl:;zntatlon Fmproves Evolve MQA00 Fmprove® Expert MQS00 (Biologicy  Petergent  PEICrOSTL totsonase” detergents are an effective 1 q Ensure compatibility of
Viral inactivation  Yes >5 LRV Ves =5 LRV - - - & & - & . sustainable alternative to target protein with
efficiency — physical titer Triton™ X-100 detergent detergent
- .- . Supernatant -
Cell |YSIS- efficiency Yes Yes only bigal P Deviron® detergents 2 Deviron® 5 Recommendation
f:rdglt:;n';}dremova' Yes Yes m— (il genome / are the result of Detergents Evaluate capability
purification cancutre " Tween™ 20 Trton™  Devirn® extensive .researc_h and of downstream
Detection method ~ HPLC-ELSD method available ~ HPLC-ELSD method available ‘essodatedvius @ incubation expertise in the field deir;;;?ﬁtsfeeﬁwso 5‘;‘;
37°C,2h
Selection of a Deviron® Recommendation
detergent is based on 3 optimize detergent
The Life Science business of Merck operates as MilliporeSigma in the U.S. and Canada. process and product detection assay to
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