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25 The process by which adenoviral vectors are produced, purified and
stored can provide numerous opportunities for viral protein modifications that
can possibly lead to adenovirus aggregation and decreased biological activity.
For purified adenoviruses, aggregation has been reported to be a function of
concentration, temperature, pH and storage container. Traditional analytical

30 methods are not capable of distinguishing native monomeric viruses from
aggregated particle populations.
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U UPDMon can be utilised with a wide range of viruses. These include
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adenovirus, pox viruses, herpes viruses and lentiviruses. It is preferably an
adenoviral vector of the type that can express a heterologus gene product. The
gene product may be suitable for use in therapy, e.g. following resection of a
brain tumour.

The viral preparation may be obtained by density fractionation, e.g. using
a salt gradient, as is well known 1o those of ordinary skill in the art. The virus
may also be purified and formulated with chromatographic purification methods
(e.g. anion exchange and size exclusion) combined with tangential flow filtration
(TFF).

The polyol may be added at this stage, or earlier. Many polyols are
known, but glycerol is preferred. The concentration of glycerol in the formulation
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containing final formulation buffer there were no changes detected in the particle
size profile of the sample. However, when the samples containing aggregated
viruses were re-evaluated after one freeze and a thaw a clear change in particle
size profile was detected. Similar results were obtained for all other tested
samples.

Effect of repeated freeze/thaw on the particle size profile of a purified
batch was evaluated. No aggregates could be detected even after five
consecutive freeze and thaw cycles of the purified samples
Example 2

In this Example, particle size distributions were obtained using Nicomp
380 ZLS Particle Sizing System. This equipment uses DLS in the particle size
analysis  (http://www.pssnicomp.com/nicomptheory.htm): a laser beam is
directed to the analysed sample and the intensity of scattered light is measuring
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and 7 d without the addition of glycerol.

Glycerol was added into the selected samples to obtain final
concentration of 20%. An equal volume of 5 mM HEPES was added into other
set of HEPES pre-treated samples.

Samples containing viruses formulated into final formulation buffer (20%
glycerol, 5 mM HEPES, pH 7.8) were incubated at + 37 °C and analysed without
any pre-treatments.

Viral aggregates were also prepared by means of immunoprecipitation
using polyclonal adenovirus antibody (Abcam, Cambridge, UK; dilution 1:100).



Normal |y sanpl es taken after TFF process contain
negI i gi bl e anounts of CSC!. he bathes were anal ysed
. h he Jresence of adevnl vi raI aggr e>gaat eqsé3 in 20
W@P?’ﬁﬁé/f“”’% eval uate tier effect o glycer=ol "on“FH& 00623
adenovirus particle she neasurenents. Sanples
contai ned caesiumchloride (€C 1). Those salrriples
wer e =obt ai ned after the ar enovirus--containing:
hapds- calilectied J;é@ggt B@ kﬂHp‘iéea@féFH Fbbdgent U@@r@dh@dm 70°C.
been pool ed and [uted 5-told into 5 rnivl HEf S.
Toﬁé%‘ﬂtﬁ@ﬁ A Yposil Qq@ﬁ@@@ﬁg@r%@ﬂa@@ed»%wf%i YA e EEKeF Ng
dupy @ﬁé‘%msb@%%y%&éfih&z}v&@%% {PLECESPESH Ol el & formulation
Incuatedatl- different ..lilires: Ud,
d arepr ’@%"‘%&%@@@aw@ @@@@ﬁﬁfi%n@w gl ycerol. @ ycer ol
sW?S ado@?@hdlﬂi ge b&f&e%ﬁ%&é ‘ﬁ%’i %q Jﬁﬁ? %9&% ftgﬁw %QE% Bar{ é?%%:lt the
vvaéblé@é@d’ @%rﬁaa I sizcheWhdr (e S&ﬁmwaﬁefm@ﬁ@mw@?/m Mwﬁi@ the
sel,.0f, RS ¥@ad & gt§g %feé@mliﬁa sample. that ha
contai ni ng Vviruses orrru e |nto i nal fornul
buffear i a{@m%mg@ ycer(olihos @WWH@E%&Z@H Fog) 1Wene. ﬁaf“@@i”dmg
' rngﬁu:ﬁ?eéz?e Qwre t?‘?% &a&%@%r a&%%(esgrgta}\f\“eég&%@ fe@?ér%ace is, about
10 by%f@anm ofl ﬁe @ﬁ@ramdﬁmmb&e%d Esil m@@opz@tﬁwwmeﬁad@ sizes,

100y 0P BR3P IR R B o L € gs e

af efezr@i p’a@@d’zg@e Gnit @melwy@gxt . a@gsfaerp reskasghe Sﬁﬂp%&m??am@@é‘@
vi:zu ;ue 2’9%% udéﬁﬁifewn(pﬁie %uw@um gg}\/&ﬁr«g% %8%4%&1@8%?09 eerﬂ 7 310
“am*tfeabr@e pi@l%ﬂ}h@ and “\mmmm‘y@ eaam@ edu md@q et on

degel rni nr effe fm[;uffe rof & itter it

s parpian Briog B8 GRBlaed Sallkef Kl Pk RaT ARGt buter i

saterigpl erdbudif enpearti @g,np@fhertth@genprecm rabasuring rerarWinedare

bar| i cl cibex yTh n t np uf fer contai

oo GrgEE e ﬁ?@%@'ﬂ@wgﬁowwﬁm@%k e e SHE R Rsu

about be2@0alnmticwhenigas chnedtherticlcamel readi h@ hn~-, been

takes-i,_prior rui i hroofl

bout 11ohes oy UL cbigpl bR f?%%ﬁeaﬂ.{ﬁ‘%ﬁia%fﬂé@ Fiil

20 S pam@eegée aut oaa@ la@@@és & @Qﬁ@zl fdensvipaet i edre ahot
8490 nrn. The fferences beat

iche ahos
- oaSt o et Bird PereT TS 0a AT @%@eﬂﬁ%@%@igﬁeﬁ %eg were
c?eea@%ecg@ -%cszevc 008 © s@atecd Ning MPlressatios an+e °C, aggregated
p

péf@;ﬁee ap@/eared in the samples that were pre-treated just before pariicle siz
analysis. However, at 7 d time point the virus sample formulated in final
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Also there was no detectable aggregation of viruses when glycerol was included
in the sample buffer during the incubation at + 37°C. Samples were frozen after
each analysed time point. When frozen samples from 7 d time point were
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30 TFF appeared to be affected whereas viruses in the final formulation buffer
seemed to be intact.
Addition of polyclonal adenovirus antibody caused aggregation of viral
particles. The presence of adenoviral aggregates in the antibody-treated sample

was confirmed by transmission electron microscopy (TEM). There were no
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10.  An assay according to claim 8 or claim 9, wherein the analysing is by
dynamic light scattering.
11.  An assay according to any of claim 8 to 10, wherein the siz is no more
than 200 nm.

12.  An assay according fo claim 11, wherein the size is no more than 100

nm.



