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be, as described, a component of a viral inactivation operation, and the protein in the solution can be of 

any type, for example a protein such as an antigen binding protein (e.g., one or more of (i) an antigen 

binding protein comprising one or more of a monoclonal antibody, a human antibody, a humanized 

antibody, a chimeric antibody, a recombinant antibody, a single chain antibody, a diabody, a triabody, a 

tetrabody, a Fab fragment, a F(ab')2  fragment, an 1gD antibody, an lgE antibody, an IgM antibody, an 

IgG1 antibody, an IgG2 antibody, an IgG3 antibody, or an IgG4 antibody, and fragments thereof, (ii) an 

Fe domain; (iii) a peptide; (iv) an Fc fusion protein; and (v) a therapeutic protein). 

SUMMARY OF THE INVENTION 

In one aspect, the present invention refers to a method of inactivating a virus in a sample 
comprising an antibody comprising: (a) providing a sample comprising the antibody, wherein the sample 
is known or suspected to contain a virus; 	(b) adding a protectant to the sample to form a stabilized 
mixture, wherein the protectant comprises one or more of tyrosine, tryptophan, and methionine; and (c) 
exposing the stabilized mixture to a target dose of UV-C light under which the virus is inactivated, 
wherein the UV-C light is provided by a source operating at a selected power level and selected 
wavelength for a selected period of timei_ (d) assessing the UV-C exposure level of the stabilized mixture; 
and (c) modulating one or more of the wavelength the UV light source power and the UV light exposure 
time if the assessment indicates the target dose of UV-•C light has not been delivered to the stabilized 
mixture. In another aspect, the present invention refers to a method of reducing protein degradation or 
modification arising from the presence of a reactive species generated during UV exposure comprising: 
(a) providing a sample comprising an antibody; (b) adding a protectant to the sample to form a stabilized 
mixture, wherein the protectant comprises one or more of tyrosine, tryptophan, and methionine; and (c) 
exposing the stabilized mixture to a target dose of UV-C light, wherein the UV-C light is provided by a 
source operating at a selected power level and selected wavelength for a selected period of time.; LdJ 
assessing the UV-C exposure level of the stabilized mixture: and (e) modulating one or more of the 
wavelength, the UV light source power and the UV light exposure time if the assessment indicates the 
target dose of UV-C light has not been delivered to the stabilized mixture. In still another aspect, the 
present invention refers to a method for inactivating a virus in a therapeutic antibody preparation 
comprising: (a) providing a sample comprising the therapeutic antibody, wherein the sample is an effluent 
stream from an antibody purification step and the sample is known or suspected to contain a virus; (b) 
introducing a protectant into the effluent stream to form a stabilized mixture, wherein the protectant 
comprises tyrosine, tryptophan, methionine, or combinations thereof, (c) measuring the absorbance of the 
stabilized mixture at 254 mil by in-line absorption spectroscopy 	(ed) passing the stabilized mixture 
through a device configured to provide continuous exposure to UV-C light such that a target dose of UV-
C light under which the virus is inactivated is delivered to the mixture; and (e) adjusting the flow rate of 
the stabilized mixture through the device based on the absorbance measurement such that the target dose 

light is 	 delivered 	 through 	device( of UV-C 	continually 	to the stabilized mixturepassing 	the 	-4)-removing  
the-pfoteetant-from-the-t-n-ix tur.e4(31 I 	 light-e*pos owint;UV--C 	ur e . 

In one example a method of inactivating a virus in a sample comprising a protein component is 
provided. In one example the method comprises (a) providing a sample comprising a protein component, 
wherein the sample is known or suspected to contain a virus; (b) identifying a target dose of UV light 
under which the virus is inactivated; (c) adding a protectant to the 
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CLAIMS 

What is claimed is: 

1. 	A method of inactivating a virus in a sample comprising 	antibody 

comprising: 

(a) providing a sample comprising the antibody, wherein the 	ple is known or 

suspected to contain a virus; 

(b) adding a protectant to the sample to form a stabili 	d mixture, wherein the 

protectant comprises one or more of tyrosine, tryptophan, and me 	nine; and 

(0) 	exposing the stabilized mixture to a target dose 	f UV-C light under which the 

virus is inactivated, wherein the UV-C light 's provided by a source operating 

at a selected power level and selected wa 	length for a selected period of time. 

2. 	The method of claim 1, further co 	rising: 

(d) assessing the U V-C exposure le 	1 of the stabilized mixture; and 

(e) modulating one or more oft 	̀wavelength, the UV light source power and the 

UV light exposure time i the assessment indicates the target dose of UV-C 

light has not been deliv 	ed to the stabilized mixture. 

3 	The method of c 	m 1 or 2, further comprising removing the protectant from 

the mixture following expos 	e to UV-C light. 

4. The in 	od of claim 1, wherein the sample comprises a chromatography 

column pool. 

5. e method of claim 4, wherein the pool comprises one or more of a Protein A 

column e u 	t pool comprising the antibody, a Protein G column eluant pool comprising the 

antibody a HIC column pool comprising the antibody, a SEC column pool comprising the 

antib• • y an IEC column pool comprising the antibody, and a hydroxyapatite column pool 

co 	prising the antibody. 

6. The method of claim 1, wherein the sample comprises a chromatography 

column effluent stream. 
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7. The method of claim 6, wherein the effluent stream comprises one or morof 

a Protein A column effluent stream comprising the antibody, a Protein G column 	uent 

stream comprising the antibody, a HIC column effluent stream comprising the 	ibody, a 

SEC column effluent stream comprising the antibody, an IEC column e 	F ent stream 

comprising the antibody, and a hydroxyapatite column effluent stream 'omprising the 

antibody. 

8. The method of claim 1, wherein the antibody is a 	onoclonal antibody, a 

human antibody, a humanized antibody, a chimeric antibody, 	recombinant antibody, a 

single chain antibody, an IgD antibody, an lgE antibody, an 1:. 1  antibody, an lgG 1 antibody, 

an IgG2 antibody, an IgG3 antibody, or an IgG4 antibody. 

9. The method of claim 1, wherein the v' 	s comprises one or more of a dsDNA 

virus, a ssDNA virus, a dsRNA virus and a ssRN 

10. The method of claim 9, where 	the virus comprises a virus of one or more of 

the virus families adenoviridae, asfarvir ae, herpesviridae, iridoviridae, papillomaviridae, 

polyomaviridae, 	poxviridae, 	circovi idae, 	hepadnaviridae, 	parvoviridae, 	birnaviridae, 

reoviridae, 	arenaviridae, 	vor aviridae, 	bunyaviridae, 	deltaviridae, 	filoviridae, 

orthomyxoviridae, 	paramyxo ridae, 	rhabdoviridae, 	arterioviridae, 	astroviridae, 

caliciviridae, cornonavirdae flaviviridae, HEV-like viruses, nodaviridae, picornaviridae, 

togaviridae, and retrovirt ,  , e. 

11. The 	ethod of claim 10, wherein the virus is the parvovirus MVM, the 

retrovirus MuLV r the bunya virus CVV. 

12. The method of claim 1, wherein the protectant is added to the sample in a 

content 	tion ratio of greater than 1 part protectant to 200 parts antibody. 

13. The method of claim 1, wherein the protectant comprises (i) tyrosine; (ii) 

tophan; or (iii) tyrosine and tryptophan. 
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14. 	The method of claim 1, wherein the UV-C light has a wavelength in the rang- 

of 200 nm to 280 nm. 

15. 	The method of claim 14, wherein the UV-C light has a wavelength of 54 nm. 

16. 	The method of claim 1, wherein the target dose is 1 mJ/cm2, 	0 mJ/cm2, 25 

mJ/cm2, 50 mJ/em2, 75 inJ/cm2, 100 mJ/em2, 125 mJ/cm2, 200 mJ/cm2 	50 mJ/cm2, 300 

in,l/cm2, 350 rriJlem2, 400 mJ/cm2, 450 mJ/cm2, 500 mJ/cm2, 600 mJ/ r , 700 mJ/em2, 800 

mJ/cm2;  900 mJ/cm2, 1000 inJ/cin2  or greater than 1000 mJ/cm2. 

17. 	The method of claim 1, wherein the method p 	vides a viral log reduction 

value (LRV) of greater than or equal to 0.5, 1.0, 1.5, 2.0, 2. 	3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 

6.5 or greater than 6.5. 

18. 	The method of claim 1, wherein the 	hod is automated. 

19. 	The method of claim 1, where n the method is performed as a step in an 

antibody purification operation. 

20. 	A method of reduein 	protein degradation or modification arising from the 

presence of a reactive species gen - 	ed during UV exposure comprising: 

(a) providing a same e comprising an antibody; 

(b) adding a prot ctant to the sample to form a stabilized mixture, wherein the 

protectant comprises one 	more of tyrosine, tryptophan, and methionine; and 

(c) exposin 	the stabilized mixture to a target dose of UV-C light, wherein the 

UV- 	light is provided by a source operating at a selected power level and 

se 	ed wavelength for a selected period of time. 

21. 	The method of claim 20, further comprising: 

assessing the UV-C exposure level of the stabilized mixture; and 

(e) 	modulating one or more of the wavelength, the UV light source power and the 

UV light exposure time if the assessment indicates the target dose of UV-C 

light has not been delivered to the stabilized mixture. 
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22. The method of claim 20 or 21, further comprising removing the protectan 

from the mixture following exposure to UV-C light. 

23. The method of claim 20, wherein the sample comprises a chrom og aphy 

column pool. 

24. The method of claim 23, wherein the pool comprises one or 	ore of a Protein 

A column eluant pool comprising the antibody, a Protein G column el . ant pool comprising 

the antibody, a HIC column pool comprising the antibody, a SEC .61umn pool comprising 

the antibody, an IEC column pool comprising the antibody, an' a hydroxyapatite column 

pool comprising the antibody. 

25. The method of claim 20, wherein the s 	pie comprises a chromatography 

column effluent stream. 

26. The method of claim 25, wherei 	e effluent stream comprises one or more of 

a Protein A column effluent stream comp i ng the antibody, a Protein G column effluent 

stream comprising the antibody, a HIC 66 umn effluent stream comprising the antibody, a 

SEC column effluent stream compr :ing the antibody, an IEC column effluent stream 

comprising the antibody, and 	droxyapatite column effluent stream comprising the 

antibody. 

27. The metho' of claim 20, wherein the antibody is a monoclonal antibody, a 

human antibody, a hui anized antibody, a chimeric antibody, a recombinant antibody, a 

single chain antibod 	'an IgD antibody, an IgE antibody, an IgM antibody, an IgGi antibody, 

an IgG2 antibody 	IgG3 antibody, or an IgG4 antibody. 

28. The method of claim 20, wherein the protectant is added to the sample in a 

concen r 	ion ratio of greater than l part protectant to 200 parts antibody. 

29. The method of claim 20, wherein the protectant comprises (i) tyrosine; (ii) 

tophan; or (iii) tyrosine and tryptophan. 
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30. 	The method of claim 20, wherein the UV-C light has a wavelength in th 

range of 200 nm to 280 nm. 

31. 	The method of claim 30, wherein the UV-C light has a wavelength o 	54 nm. 

32. 	The method of claim 20, wherein the target dose is 1 mJ/cm2  10 mJ/cm2, 25 

mJ/cm2, 50 mJ/cm2, 75 mJ/cm2, 100 mJ/cm2, 125 nnJ/crn2, 200 mJ/cm2  250 mJ/cm2, 300 

mJ/cm2, 350 rnJ/cm2, 400 mJ/cm2, 450 mJ/cm2, 500 mJ/cm2, 600 in / 	700 mJ/cm2, 800 

mJ/cm2, 900 mJ/em2, 1000 mJ/cm2  or greater than 1000 mJ/cm2. 

33. 	The method of claim 20, wherein the method is automated. 

34. 	The method of claim 20, wherein the u 	od is performed as a step in an 

antibody purification operation. 

35. A method for inactivating a virus It 	therapeutic antibody preparation 

comprising: 

(a) providing a sample comprisi 	he therapeutic antibody, wherein the sample is an 

effluent stream from an antibody purif ation step and the sample is known or suspected to 

contain a virus; 

(b) introducing a protec 	t into the effluent stream to form a stabilized mixture, 

wherein the protectant corn 	es tyrosine, tryptophan, methionine, or combinations thereof, 

(c) passing the stag' ized mixture through a device configured to provide continuous 

exposure to UV-C ligh 	uch that a target dose of UV-C light under which the virus is 

inactivated is delive 	d to the mixture; and 

(d) remov 	g the protectant from the mixture following UV-C light exposure. 

36. 	The method of claim 35, further comprising measuring the absorbance of 

the stab 	zed mixture at 254 nm by in-line absorption spectroscopy prior to UV-C light 

expo' 	e; and adjusting the flow rate of the stabilized mixture through the device based on 

th absorbance measurement such that the target dose of UV-C light is continually delivered 

o the stabilized mixture passing through the device. 
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37. The method of claim 35, wherein the sample is an effluent stream from a 

Protein A column. 

38. The method of claim 35, wherein the sample is an effluent stye. 	from a 

depth filtration step. 

39. The method of claim 35, wherein the therapeutic antibo 	is a 

monoclonal antibody, a human antibody, a humanized antibody, a chimer 	antibody, a 

recombinant antibody, a single chain antibody, an IgD antibody, an Ig 	antibody, an IgM 

antibody, an IgG I antibody, an IgG2 antibody, an IgG3 antibody, o • 	IgG4 antibody. 

40. The method of claim 35, wherein the target dose i• 1 mJ/cm2, 10 mJ/cm2, 25 

mJ/cm2, 50 mJ/cm2, 75 mJ/cm2, 100 mJ/ cm2, 125 mJ/ cm2 	00 mJ/cm2, 250 mJ/cm2, 300 

mJ/cm2, 350 mJ/cm2, 400 mJ/cm2, 450 mJ/em2, 500 mJ/ 	2, 600 mJ/cm2, 700 m.1/cm2, 800 

mJ/cm2, 900 ml/cm2, 1000 mJ/cm2  or greater than 1010 mJ/cm2. 

41. The method of claim 35, wherein 	method provides a viral LRV of greater than 

or equal to 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6 	or greater than 6.5. 

42. The method of claim 35, w erein the UV-C light has a wavelength in the range of 

200 nm to 280 run. 

43. The method of cl m 42, wherein the UV-C light has a wavelength of 254 nm. 

44. The method .f claim 35, wherein the virus comprises one or more of a dsDNA 

virus, a ssDNA viru 	a dsRNA virus and a ssRNA virus. 

45. Th method of claim 44, wherein the virus comprises a virus of one or more of the 

virus famil 	s adenoviridae, as arviridae, herpesviridae, iridoviridae, papillomaviridae, 

poly° 	tridae, poxviridae, circoviridae, hepadnaviridae, parvoviridae, birnaviridae, 

reovi, dae, arenaviridae, vornaviridae, bunyaviridae, deltaviridae, filoviridae, 

or 	onlyxoviridae, paramyxoviridae, rhabdoviridae, arterioviridae, a,siroviridae, 

aliciviridae, cornonavirdae, fiaviviridae, HEV-like viruses, nodaviridae, pieornaviridae, 

togaviridae, and retroviridae. 
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MuLV 

46. The method of 

or the bunya virus 

claim 

CVV. 

45, wherein the virus is the parvovirus MVM, the retroviru 
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CLAIMS 

What is claimed is: 

1. 	A method of inactivating a virus in a sample comprising an antibody 

comprising: 

(a) providing a sample comprising the antibody, wherein the sample is known or 

suspected to contain a virus; 

(b) adding a protectant to the sample to form a stabilized mixture, wherein the 

protectant comprises one or more of tyrosine, tryptophan, and methionine; 

(c) exposing the stabilized mixture to a target dose of UV-C light under which the 

virus is inactivated, wherein the UV-C light is provided by a source operating 

at a selected power level and selected wavelength for a selected period of 

time; 

(d) assessing the UV-C exposure level of the stabilized mixture; and 

(e) modulating one or more of the wavelength, the UV light source power and the 

UV light exposure time if the assessment indicates the target dose of UV-C 

light has not been delivered to the stabilized mixture. 

2. 	The method of claim 1, wherein steps (d) and (e) are conducted as part of a 

feedback loop. 

3. 	The method of claim 1 or 2, further comprising removing the protectant from 

the mixture following exposure to UV-C light. 

4. 	The method of claim 1, wherein the sample comprises a chromatography 

column pool. 

5. 	The method of claim 4, wherein the pool comprises one or more of a Protein A 

column eluant pool comprising the antibody, a Protein G column eluant pool comprising the 

antibody, a HIC column pool comprising the antibody, a SEC column pool comprising the 

antibody, an IEC column pool comprising the antibody, and a hydroxyapatite column pool 

comprising the antibody. 
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6. The method of claim 1, wherein the sample comprises a chromatography 

column effluent stream. 

7. The method of claim 6, wherein the effluent stream comprises one or more of 

a Protein A column effluent stream comprising the antibody, a Protein G column effluent 

stream comprising the antibody, a HIC column effluent stream comprising the antibody, a 

SEC column effluent stream comprising the antibody, an IEC column effluent stream 

comprising the antibody, and a hydroxyapatite column effluent stream comprising the 

antibody. 

8. The method of claim 1, wherein the antibody is a monoclonal antibody, a 

human antibody, a humanized antibody, a chimeric antibody, a recombinant antibody, a 

single chain antibody, an IgD antibody, an IgE antibody, an IgM antibody, an IgG1 antibody, 

an lgG2 antibody, an IgG3 antibody, or an lgG4 antibody. 

9. The method of claim 1, wherein the virus comprises one or more of a dsDNA 

virus, a ssDNA virus, a dsRNA virus and a ssRNA virus. 

10. The method of claim 9, wherein the virus comprises a virus of one or more of 

the virus families arenaviridae, asfarviridae, herpesviridae, iridoviridae, papillomaviridae, 

polyomaviridae, poxviridae, 	circoviridae, 	hepadnaviridae, 	parvoviridae, 	birnaviridae, 

reoviridae, 	arenaviridae, 	vornaviridae, 	bunyaviridae, 	deltaviridae, 	filoviridae, 

orthomyxoviridae, 	paramyxoviridae, 	rhabdoviridae, 	arterioviridae, 	astroviridae, 

caliciviridae, cornonavirdae, flaviviridae, HEV-like viruses, nodaviridae, picornaviridae, 

togaviridae, and retroviridae. 

11. The method of claim 10, wherein the virus is the parvovirus MVM, the 

retrovirus MuLV or the bunya virus CVV. 

12. The method of claim 1, wherein the protectant is added to the sample in a 

concentration ratio of greater than 1 part protectant to 200 parts antibody. 

13. The method of claim 1, wherein the protectant comprises (i) tyrosine; (ii) 

tryptophan; or (iii) tyrosine and tryptophan. 
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14. The method of claim 1, wherein the UV-C light has a wavelength in the range 

of 200 nm to 280 nm. 

15. The method of claim 14, wherein the UV-C light has a wavelength of 254 nm. 

16. The method of claim 1, wherein the target dose is 1 mJ/cm2, 10 mJ/crn2, 25 

mJ/cm2, 50 mJ/cm2, 75 mJ/cm2, 100 mJ/cm2, 125 mJ/cm2, 200 mJ/cm2, 250 mJ/cm2, 300 

mJ/cm2, 350 mJ/cm2, 400 mJ/cm2, 450 mEem2, 500 mJ/cm2, 600 mJ/cm2, 700 mJ/cm2, 800 

mJ/cin2, 900 mJ/cm2, 1000 mJ/cm2  or greater than 1000 rn.T/em2. 

17. The method of claim 1, wherein the method provides a viral log reduction 

value (LRV) of greater than or equal to 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 

6.5 or greater than 6.5. 

18. The method of claim 1, wherein the method is automated. 

19. The method of claim 1, wherein the method is performed as a step in an 

antibody purification operation. 

20. A method of reducing protein degradation or modification arising from the 

presence of a reactive species generated during UV exposure comprising: 

(a) providing a sample comprising an antibody; 

(b) adding a protectant to the sample to form a stabilized mixture, wherein the 

protectant comprises one or more of tyrosine, tryptophan, and methionine; 

(c) exposing the stabilized mixture to a target dose of UV-C light, wherein the 

UV-C light is provided by a source operating at a selected power level and 

selected wavelength for a selected period of time; 

(d) assessing the UV-C exposure level of the stabilized mixture; and 

(e) modulating one or more of the wavelength, the UV light source power and the 

UV light exposure time if the assessment indicates the target dose of UV-C 

light has not been delivered to the stabilized mixture. 
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21. The method of claim 20, wherein steps (d) and (e) are conducted as part of a 

feedback loop. 

22. The method of claim 20 or 21, further comprising removing the protectant 

from the mixture following exposure to UV-C light. 

23. The method of claim 20, wherein the sample comprises a chromatography 

column pool. 

24. The method of claim 23, wherein the pool comprises one or more of a Protein 

A column eluant pool comprising the antibody, a Protein G column eluant pool comprising 

the antibody, a HIC column pool comprising the antibody, a SEC column pool comprising 

the antibody, an IEC column pool comprising the antibody, and a hydroxyapatite column 

pool comprising the antibody. 

25. The method of claim 20, wherein the sample comprises a chromatography 

column effluent stream. 

26. The method of claim 25, wherein the effluent stream comprises one or more of 

a Protein A column effluent stream comprising the antibody, a Protein G column effluent 

stream comprising the antibody, a HIC column effluent stream comprising the antibody, a 

SEC column effluent stream comprising the antibody, an IEC column effluent stream 

comprising the antibody, and a hydroxyapatite column effluent stream comprising the 

antibody. 

27. The method of claim 20, wherein the antibody is a monoclonal antibody, a 

human antibody, a humanized antibody, a chimeric antibody, a recombinant antibody, a 

single chain antibody, an IgD antibody, an IgE antibody, an IgN4 antibody, an IgG1 antibody, 

an IgG2 antibody, an IgG3 antibody, or an IgG4 antibody. 

28. The method of claim 20, wherein the protectant is added to the sample in a 

concentration ratio of greater than 1 part protectant to 200 parts antibody. 
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29. The method of claim 20, wherein the protectant comprises (i) tyrosine; (ii) 

tryptophan; or (iii) tyrosine and tryptophan. 

30. The method of claim 20, wherein the UV-C light has a wavelength in the 

range of 200 nm to 280 nm. 

31. The method of claim 30, wherein the UV-C light has a wavelength of 254 nm. 

32. The method of claim 20, wherein the target dose is 1 mJ/cm2, 10 mJ/cm2, 25 

mJ/em2, 50 mJ/cm2, 75 mJ/cm2, 100 mJ/cm2, 125 mJ/cm2, 200 mJ/cm2, 250 mJ/cm2, 300 

mJ/cm2, 350 mJ/cm2, 400 mJ/cm2, 450 mJ/cm2, 500 mJ/cm2, 600 mJ/cm2, 700 mJ/cm2, 800 

mJ/cm2, 900 inJ/cm2, 1000 mJ/cm2  or greater than 1000 mJ/cm2. 

33. The method of claim 20, wherein the method is automated. 

34. The method of claim 20, wherein the method is performed as a step in an 

antibody purification operation. 

35. A method for inactivating a virus in a therapeutic antibody preparation 

comprising: 

(a) providing a sample comprising the therapeutic antibody, wherein the sample is an 

effluent stream from an antibody purification step and the sample is known or suspected to 

contain a virus; 

(b) introducing a protectant into the effluent stream to form a stabilized mixture, 

wherein the protectant comprises tyrosine, tryptophan, methionine, or combinations thereof; 

(c) measuring the absorbance of the stabilized mixture at 254 nm by in-line absorption 

spectroscopy; 

(d) passing the stabilized mixture through a device configured to provide continuous 

exposure to UV-C light such that a target dose of UV-C light under which the virus is 

inactivated is delivered to the mixture; and 

(e) adjusting the flow rate of the stabilized mixture through the device based on the 

absorbance measurement such that the target dose of UV-C light is continually delivered to 

the stabilized mixture passing through the device. 
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36. The method of claim 35, wherein steps (c), (d) and (e) are conducted as part of 

a feedback loop. 

37. The method of claim 35, wherein the sample is an effluent stream from a 

Protein A column. 

38. The method of claim 35, wherein the sample is an effluent stream from a 

depth filtration step. 

39. The method of claim 35, wherein the therapeutic antibody is a 

monoclonal antibody, a human antibody, a humanized antibody, a chimeric antibody, a 

recombinant antibody, a single chain antibody, an IgD antibody, an IgE antibody, an IgM 

antibody, an IgG1 antibody, an IgG2 antibody, an IgG3 antibody, or an 1gG4 antibody. 

40. The method of claim 35, wherein the target dose is 1 mJ/cm2, 10 mJ/cm2, 25 

mJ/cm2, 50 mJ/cm2, 75 mJ/cm2, 100 mJ/ em2, 125 mJ/ cm2, 200 mJ/cm2, 250 mJ/cm2, 300 

mJ/cm2, 350 mJ/cm2, 400 mJ/cm2, 450 m.1/cm2, 500 mJ/cm2, 600 mJ/em2, 700 mJ/cm2, 800 

mJ/em2, 900 mJ/cm2, 1000 mJ/cm2  or greater than 1000 mJ/em2. 

41. The method of claim 35, wherein the method provides a viral LRV of greater than 

or equal to 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5 or greater than 6.5. 

42. The method of claim 35, wherein the UV-C light has a wavelength in the range of 

200 nin to 280 nm. 

43. The method of claim 42, wherein the UV-C light has a wavelength of 254 nm. 

44. The method of claim 35, wherein the virus comprises one or more of a dsDNA 

virus, a ssDNA virus, a dsRNA virus and a ssRNA virus. 

45. The method of claim 44, wherein the virus comprises a virus of one or more of the 

virus families adenoviridae, asfarviridae, herpesviridae, iridoviridae, papillomaviridae, 

polyomaviridae, poxviridae, circoviridae, hepadnaviridae, parvoviridae, birnaviridae, 

reoviridae, arenaviridae, vornaviridae, bunyaviridae, deltaviridae, filoviridae, 
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orthomyxoviridae, paramyxoviridae, rhabdoviridae, arterioviridae, astroviridae, 

caliciviridae, cornonavirdae, flaviviridae, HEV-like viruses, 

togaviridae, and retroviridae. 

46. The method of claim 45, wherein the virus is the 

nodaviridae, picornaviridae, 

parvovirus MVM, the retrovirus 

MuLV or the bunya virus CVV. 


