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-1- VIRUS RECOVERY MEDIUM, USE THEREOF AND VIRAL
DIAGNOSTIC KIT INCLUDING SAME The present invention relates to a
virus recovery medium, its use and a viral 5 diagnostic kit comprising
same. More patrticularly, the invention relates to a virus recovery medium
that is dosed with a hormone, such as dexamethasone and an enzyme,
such as trypsin. Conventional diagnostic procedures for identifying
viruses include seeding containers with barticular cell lines selected on
their sensitivity to certain viruses and then 10 inoculating the cell culture
with a biological sample putativelzécontainin a virus. Such biological

samples include’ Bhon g BtHa ViR Wgﬁfﬁﬁﬂgméﬁe%pinal
fluid (CSF), respirgipryflyifs artbawabksranas thopedremie mouth,
nasal cavity, throat, skin and genitals. The inoculated cell culture is then
incubated and the cells examined for cytopathic effects induced by the

virus. AsCentalnyitHses PRI 99 seliRiR Gellsvine hruiiHs, RS B8 and a viral
identified on the basis of the cell type in which it either induces a

digoatisikitsrapyicpg sapeddeaartialy.dh printeredatesiera wis recovery

1ﬁeﬂﬂm{3ﬁﬁa@f@'&%ﬁtiﬁﬂ?rQ"H@HJﬁ)Hé}@i&@?@@%@%ﬁ&@?ﬁ&dgﬁégawié&yme, such as
cells which have been inoculated with a virus preparation and subjecting
WHBSRIIs to trypsinisation and detecting viruses by monoclonal antibodies

specificdaymirairierivedo o Repbsias JalreH eiiFATe POIERENOIRONE:  seeding

such as a fluorescein (FITC( molecule. A further alternative is to include a

CORRETH W R R A HUMRE T SBIRRT AR ARCHR SENTIERADETS SRR cdrses and then
inbeukanveftional taentertigeitidialoptran et potatiNisss eeramieara virus. Such

tubes, which are seeded with appropriate cell lines. After reaching abput . .
%e%&%a%%mm&%%&s R BRI i e RSrdgecbrospinal fuid

EEOmepiadnanity efdfentREder st dbRenveeks ol maieiingthroat, skin

of CPE.is required for the first week. Less frequent monitoring.is ,
HoBSEER o Hic Al ek SRV ARLE el examined for

dpauieateffRanrRd 5y raRovElY. Ane@idheviisadvanltagesobiheertain cells, the
VQI?L?SV gg\éi%geﬂigﬂtbl%ég%g thei%égli%té iﬁuy rge?l @[%ie in which it either induces a cytopathic
effect (CPE) or does not induce a cytopathic effect.

There are a number of alternative protocols to this procedure including removing
cells which have been inoculated with a virus preparation and subjecting the celis to
trypsinisation and detecting viruses by monoclonal antibodies specific for viral-derived
polypeptides labelled with a reporter molecule such as a fluorescein (FITC) molecule. A
further alternative is to include a cover slip within a culiure tube in order to enhance
recovery of the cells.

The conventional tube (or traditional - drum) method utilises screw cap tubes
which are seeded with appropriate cell lines. After reaching about 80% of cell confluency
the tube is inoculated with an appropriate specimen and monitored for CPE for up to three
weeks, Daily monitoring of CPE is required for the first week. Less frequent monitoring is
necessary for the second and third weeks. Often, blind passage is required to enhance virus
reCcovery.

One of the disadvantages of the conventional tube method is that it is time and
labor intensive because daily monitoring of the tubes is required. Generally, two people

inspect the same tube for CPE by light microscope to avoid subjectivity. In addition, not all
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30 labor intensive because daily monitoring of the tubes is required.
Generally, two people inspect the same tube for CPE by light microscope
to avoid subijectivity. In addition, not all -2- viruses cause a visible CPE
and those which do not are unable to be detected by this method.
Furthermore, CPE formation monitored in the conventional tube method is
highly dependent on the sensitivity of the cell lines and the capability of
the virus to produce visible CPE. Toxici# of the specimen may also
disadvantageously produce changes 5 similar to viral CPE giving a false
result. Also, some viruses produce CPE only after a long period of time

VP ARt 2 Y GRIBVING (esRpvihichudo astesaiablaitedbylttrsted by this
ReRvaNTaRaLiHke e IO thAIRMIRIREARG R DaRetb At ASIRRIIOR B is highly

are not routinely confirmed by any other method, inaccurate diagnosis

deppnseation s S enelieiy ertibrat tinisfetnd Lheis mabibracicty virus to produce
VIMBRSHME (TR R OuT ﬁ%t@ﬁ&&%%@eam&rc%ﬁ}%%g%lgo@?dgce changes

resulting accumulation of tubes (40 specimens per day creates ubes

similariqairlddresiving shdasattHetNoe: somprdrRpmaais GBprgatter a long
passhoskyilisedRYeinRasadN GRS A6 VINS (ERPVSTYTRRE 886UMRY obtained by the

method utilises a 5m1 plastic vial (16mm in diameter) with a translucent

arrvesiienshtrbna steredemetlabusA e Shinteies tovangdiprr not routinely
dhseHeeiBioaiecriak hetvinkiinaassedEhraisensitva el line which

grows_a monolayer on the cover slip. When the monolayer reaches about

80-90dsitn il ey vandon dihn Risdhitibuakitirrrs Uralis inRasibde to use more
tithihe paliest HePssitieRn hRNo!Ne: IReWRRIEdAdahisl BRI eebiar (40 specimens

CPE, followed bithe removal of the cover slip. The slip can then be fixed

ne daicrered pRiRke st gsh weekMonoclonal antibodies. 20 The

advantagesattheishelkiiad mednad s hak ilis rasevRed GasihsieniianRaesly those in
by centrifugation of vials after in cuI,aEion V@Ch can shorten the length of p )
BB RS PRSP e s Ga‘g’féif—eﬁrﬁéf%é?ﬁﬁ%ev effl bmm in

diaherethadithererinsacee ddtoryaivesyiaiblgppipridibercataeslipacasubé (13mm)
SR o e Soconar ey a1 A BRI o i o
2ndnethycreili gRNceiRiNilig. Mhwe B e clagt: ieldhethbctalso-Hot aonfluency, the
rrqg utljrgri%f 1|sSca:}1(1:'I éacP ta?r?c? %ﬁét ’IVSla rrfse inoculated with the patient's specimen. Then, the
incubated vial is monitored for CPE, followed by the removal of the cover slip. The slip
can then be fixed to a microscope slide and stained by monoclonal antibodies.

The advantage of the shell vial method is that virus recovery can be enhanced by
centrifugation of vials afier inoculation which can shorten the length of time taken to
obtain results to as little as 2-3 days. Further, using the shell vial method there is no need
to wait for visible CPE. The cover slip can be removed on the second or third day and
stained with appropriate monoclonal antibodies and results (specific CPE) confirmed by
using antibody - antigen staining.

However, the shell vial method also has a number of disadvantages, it is time
consuming as the cover slips require special treatment: multiple washings with detergent
and acetone followed by washing in distilled water and sterilisation. The cover slips also
have to be manually inserted into the vials.

Another disadvantage of the shell vial method is that like the conventional tube

method daily observation for CPE is necessary. Further, if immunofluorescent staining is
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consuming as the cover slips require special treatment: multiple washings

with detergent and acetone followed by washing in distilled water and

sterilisation. The cover slips also have to be manually inserted into the

vials. 30 Another disadvantage of the shell vial method is that like the

conventional tube method daily observation for CPE is necessary.

Further, if immunofluorescent staining is -3- necessary, the procedure

required is complicated and time consundng. The medium from the shell

vial has to be discarded and the cover slip manually (using specific

forceps) removed, air dried and fixed to a microscope slide (using
ResesY gt peycTtheeeqoitgtids eovpliafisd isnedimgscaifeains ddgemedium from
HPSHRIAYAE Hé?‘&%“ﬁ%ycfﬁb‘z@q AP Watiopygr Qiﬂ%éﬁﬁéﬁﬁ%iﬁg%%@ciﬁc forceps)

and fixed to the microscope slide with the monolayer upside down.

amosk ebriplsativhiiney Wrisaiuestope ietisinestreuisp gresmig Bie removal of
{BeeP TR T iR GOVERSIRIBUR fRingi st adlie wiak, BeoyR! B s R anipulation, or

cover slips Is very laborious. Practically, using the shell vial'method it is

wHptsdiprally temed ovedihiaadtoil®s wistasfrnesyistanith duremenalayer upside down.
AGCHUANON;LL HAREH 440 SREGINEN P SEARY CERIGR B SRl ttom of the

per week). Further, a Iar&g amount of monoclonal antibodies is required

Joreratinuhen dbrasdsin taining Tesaral of senleparer BpSdSTETH AR
slip. TheQ0waY PlieMEINGLIS ARCTREMAEINQS WRiEEIRINS8A.RRMNEBY: than 2 or 3

limited cases for recovery of viruses which grow on the same cell line (for
whasipte sparimae e sheaserHationceR irbes dif G e seiERnsper day creates 500

Aripipfinenza aadsise,infilenzaMEusesis Pes iR c1dRMONEIARA! is required for

antibodies are used for diagnosis in conjunction with a 96 well plate. This

imaHBeTescARRAINAIEEE AN IEETh o SAMESIRG Spund b3 ¢3Sy sip-
maniputgieosvhien sReJslindd @ selbinentara RRRGE 9 SBARMENMARA cases for

be inoculated onto the same plate; enhancement by centrifugation is

FS68¥MBIObNIF seS AN MBI K Mesfsorlb ne 4 YoRiy DRl i iHgauglippre seeded
With I RD RSBl jaloy @ptidennantinesydestinigiemMayhedRssed possible).

for confirmation of results; and the method also enables easy to "read"

Mernciary srtbpdics figutret fondiagngn mspninatHen YeluRdS # e
plate torhg used Janastigeanaptibadyndetastiomplichris poitienewly to manipulate

&%%giggdeﬁll%)ftﬁha? C%Tfilﬁeel?gfgg %ﬁé%gg g seI()je(?irr]nens can be inoculated onto the same
plate; enhancement by centrifugation is possible; only a small amount of media is required
(only 0.2mL instead of 1-1.5mL used in shell vials); antigen-antibody techniques may be
used for confirmation of results; and the method also enables easy to "read" monitoring of
CPE.

However, the 96 well plate method requires the whole plate to be used for antigen-
antibody detection which is not generally practical. Also, the entire plate has to be used on
the same day, even when the number of specimens is smaller than required for the whole
plate. This means that for each day a new set of different plates must be used. Further,
commonly only one or two different cell lines can be used per plate (the same type of
specimen is inoculated onto the plate). As such, methods confirming the detection of
viruses have to be done on the whole plate and at the same time, This disadvantageously

results in a situation where, once the detection is completed, there are no remaining cells

available for a repeat procedure in case of an error or after a prolonged incubation period.
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the same day, even when the number of specimens is smaller than
required for the whole 25 plate. This means that for each day a new set of
different plates must be used. Further, commonly only one or two
different cell lines can be used per plate (the same type of specimen is
inoculated onto the plate). As such, methods confirming the detection of
viruses have to be done on the whole plate and at the same time. This
disadvantageously results in a situation #vhere, once the detection is
completed, there are no remaining cells 30 available for a repeat
procedure in case of an error or after a prolonged incubation period. -4- In

the abBVéeaRBeseHodeithe eoH rHEdR SEH [Hsehdn elbardasnd with additives to
ARV 69 Rl MU DRESVES VUSSRV Yl _’E?Stlﬁefﬂésféiﬁriﬁ\@ﬁtﬁrilechat a cell culture
ICN | (0]

present inventor that a cell culture media which is dosed with bot o .
REFHR ORIt dsefasid MY ARtAgROITNIG Bithiseerifu ddNesiAgsgrply optimises virus
AN mathingisenslivittakissmamunasmwalhamaisingdn the Ading in the
attachment of viruses to the cell wall and in some cases reducing the time

pehmerbetaiuserds e eris vald sd 18 tREeFatsaedveiRssdting s to obtain a

rENENtioTHiat Fagy Iqfvantageausly DRdsseelindRaiteroveriRf alhviRAS that may
suitable for cell culture as set out in the following description. The present

AvaNESHPELY Brhseh BrBvrdace varv it iates sHaple tefrrgl fulivge 8 set out in
tiReRkpReiNe deeaisiter alleviating the disadvantages of the known micro

titre tray assemblies and providing enhancged virus recovery, preferably .
which 158 2ERSF RGBS BTN BrPHRY! %ﬁﬁéﬁ@@aéﬁﬁggﬁgwmclsq@ﬁcwm and

inexgensiveteneakiie foivenlialso Rial@salv mmenastofdetading anitiks titre tray

using the virus recoyery media of the invention. Advantageously, the . .
S ﬁﬂﬁvia@gf%élﬁve?e?&ﬂﬂye& SBHoREAVEse RIRCHALY Seh 15 gasily modified
dvthadog oknbypariceRidinghiothevlRscitiibe tatupRIeYI dBEaiMdEion also relates
recover%/ ggﬁ%l#ra includingg} a . cell culture medium supilement d Witﬁrﬁlt ) )
R BRGNS AR A S EF B NS IS, e VRUS L ekeiMafia 8fnfle invention.
Advastageowslsy theditverition phoid decdvefexiitiiy’ seteftithaimegdiuivhivh have been
@ﬁd}i@%h is used for virus growth and isolation. For example, virus 20

ecov

BEdItm includes maintenance medium. The enzyme added to

the celhcuditdiaghedhmpisseot partiaibaryrdvidedaaniaghd recovery medium including a
cell culture medium supplemented with at least one hormone and at least one enzyme.

As used herein, the terms "virus recovery medium" or "virus recovery media" refer
to a medium or media which is used for virus growth and isolation. For example, virus
recovery medium includes maintenance medium.

The enzyme added to the cell culture medium is not particularly limited and a U
person skilled in the art could identify suitable enzymes. In some embodiments, the term
"enzyme" refers to a proteolytic enzyme, In these embodiments, the enzyme is preferably
a serine or aspartate protease. Exemplary enzymes include trypsin, chymotrypsin or
pepsin, In preferred embodiments, the enzyme is trypsin.

The hormone added to the cell culture medium is not particularly limited and a
person skilled in the art could identify suitable hormones. In some embodiments, the term
"hormone” refers 1o corticosteroids, preferably, a glucocorticoid. More preferably, the
hormone is selected from dexamethasone, hydrocortisone, cortisone acetate, prednisone,
prednisolone, methylprednisolone, betamethasone, triamcinolone, beclomethasone,

fludrocortisone acetate, deoxycorticosterone acetate (DOCA), and aldosterone. In a
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person skilled in the art could identify suitable enzymes. In some
embodiments, the term "enzyme" refers to a proteolytic enzyme. In these
embodiments, the enzyme is preferably a serine or aspartate protease.
Exemplary enzymes include trypsin, chymotrypsin or 25 pepsin. In
preferred embodiments, the enzyme is trypsin. The hormone added to the
cell culture medium is not particularly limited and a person skilled in the
art could identify suitable hormones. In s8me embodiments, the term
"hormone" refers to corticosteroids, preferably, a glucocorticoid. More
preferably, the hormone is selected from dexamethasone,

mptroedresdmdivsnisdhe hesnaee predmssriharypredrissidigemone may be either
gf?mlgr&dﬁgﬁgﬁg%%mghasone, triamcinolone, beclomethasone,
u

drocortisone acetate, deoxycorticosterone acetate (DOCA), and i
aldostaidnke. mpﬁ&oglbmgméﬁ beRmsEmARS: CHIERB A st preferred embodiment,

Apametiasengs the RO MMeNRe qURsEISYRIRNSRY RALIRHKE (dextran) may

occurring.”"While the combination of hormone and enzyme is the most
prefberagtBhbodiment, alternatively it has been found that DMSO

(dimethylsulfpxife)anE-RiaArdsdianiingy cumse hRAsa{Us Phferably within the

amount of the enzyme added to the culture medium is preferably within

weeTdngd gl l/mar AFISABIE ABRMaBouHE S y/niiber RRNCSREBHER Rigmone in the

HarRenEihe icylifemodiimiis detanably 0vilIin 61 rangreferably about 107°M.
104M-10"6M and preferably about 10-5M. However, in the c

f,
HexsriauiBdBh 6 AT PSRN P bF TR R HASE R 8 1L §as been found

thatAcenlbauli snemsliasyiepleanigehwishua o [{2borvhitipsid &p@methasone at a
dexamethasone at a _cancentration of about 10"5M gives the optimum

seepniratica Ay U 1S MighvesiBe APHIMB 858 invention provides a

virus recoustin Biedilgpébatdnalusianheselbeulidrenmedisnsprpliinentedus recovery
with, 2.5g/ml trypsin and dexamethason qtac ncentration f’}SSI\/Ill% sin and
meding) ShatufBoidetatRtth TR B EdE iF ke SRR WA el P

e igR-s ROkt Rastissarnitgd.0Fa example, these may include

medium-199, DMEM, RPMI-164Q or MEM-EAGLE. As will be readily. ‘.
ocoam GBI R FERLAS SR VARE ) o BB HAEHIN o Eggption i no

can
SHARAILEREIBRMN PbEesnand, iichmue Teddily medilaila 99, (DVERMeRPMI-1640 or

MEM-EAGLE. As will be readily recognised, however there is a wide variety of different
media which can support the growth of cells and which are readily available to the skilled
artisan. However, according to a preferred embodiment the cell culture media is MEM-
EAGLE.

The cell culture media may be supplemented with additives that support cell and
virus growth and such additives are known to those skilled in the art. It is known that
particular cell lines and/or viruses may require specific additives for optimal growth and
viability. Exemplary additives include L-glutamine, amino acids, antibiotics, serum,
Hanks balanced salts, sugars such as D-glucose, inorganic salts, vitamins, phenyl red,
buffers such as HEPES and surfactants such as Tween &0.

The Virus recovery medium described above may be used in conventional
diagnostic procedures for identifying viruses such as the conventional tube method and the
shell vial method. Alternatively, the virus recovery medium may be used in the method

described below.
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artisan. However, according to a preferred embodiment the cell culture
media is MEM- 20 EAGLE. The cell culture media may be supplemented
with additives that support cell and virus growth and such additives are
known to those skilled in the art. It is known that particular cell lilies
and/or viruses may require specific additives for optimal growth and
viability. Exemplary additives include L-glutamine, amino acids, antibiotics,
serum, 25 Hanks balanced salts, sugars@tjch as D-glucose, inorganic
salts, vitamins, phenyl red, buffers such as HEPES and surfactants such
as Tween 80, The Virus recovery medium described above may be used

in conveRfRBHiae HRyitiet FroedinrrE b dRTRPHR VRt siewidrdithe use of the
AeeniienabivaeunRnd dddtenshel MahaehpdeAlesnalivalysthe

virus recovery medjum may be used in the method, 30 described below.

-6- AceHTERM 8% ARSHR AR ha MR AL ARSI th S FH oA B R the

use of the abgye depesiiaehyistenesRy SitdbRAGIVAiRRIAC0IN
detection of vinﬁ,es. Accordingly there is e%rﬁvided a.method of detecting

a virus compiidihg: THE5HSidRRE Seatndite QithsiReiimsRudanskiARich; Bmple that
(ii) specific pre-treatmaph@f1B TRAEMER @adidived srolde that
potentially contains a virus to be detected; (iii) inoculaﬁlr;g the cells with a

sample that potentiafiPEWAIRdIE wiFls Wirhe sl hahnaisalp R fyniins a virus

inoculated cells; 10 ¢g)veplasingithe sample media with a virus recovery

media comprising a,cell culture medium supplemented with at least one
hormone andag} leat< gtggf;&&oﬁﬂﬁﬁg:f@%hg the sample from (iv);

and (vii) detgsiing theplating it Bhesleliedianeyhbe welegiadterbanedia comprising
suitable for the growth %id]ié?olationgpf a artilcular virus, For efxamgle,}tlhe d
cell line LLC-MK2 is%iftatsie {57 JReaktg s gpiemented with at least one hormone an

at least one enzyme;
(vi)  incubating the sample from (iv); and
(vil) detecting the virus,

The cell line may be selected to be suitable for the growth and isolation of a
particular virus. For example, the cell line LLC-MK2 is suitable for detection of
parainfluenza viruses, MDCK for influenza viruses; HEP-2 for Respiratory syncitial virus
(RSV) and MRC-5 for cytomegalovirus (CMYV), herpes simplex virus (HSV),
Enteroviruses and Rhinoviruses, A skilled artisan could select the appropriate cell line for
the growth and isolation of a given virus.

As used herein, the term "a sample that potentially contains a virus to be detected”
includes sample specimens obtained from subject that may or may not be infected with a
virus. Therefore the sample may contain a detectable virus or may be virus free. Suitable
samples may be obtained from saliva, serum, urine, faeces, cerebrospinal fluid (CSF),
respiratory fluids such as bronchial alveolar lavages and nasopharyngeal aspirates, and
swabs such as those from the mouth, nasal cavity, throat, skin and genitals. The sample
specimen may be prepared for use by dilution with a suitable media that is compatible with
the cell line and virus.

The subject may be any species of animal that may be infected with a virus. For
example, the subject may be a bird, fish or mammal, In some embodimenis, the subject is

amammal. Suitable mammals include farmed animals such as sheep, caitle, pigs, deer and
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parainfluenza viruses, MDCK for influenza viruses; HEP-2 for Respiratory
syncitial virus (RSV) and MRC-5 for cytomegalovirus (CMV), herpes
simplex virus (HSV), Enteroviruses and Rhinoviruses. A skilled artisan
could select the appropriate cell line for 20 the growth and isolation of a
given virus. As used herein, the term "a sample that potentially contains a
virus to be detected" includes sample specimens obtained from subject
that may or may not be infected with a -Virus. Therefore the sample may
contain a detectable virus or may be virus free. Suitable samples may be
obtained from saliva, serum, urine, faeces, cerebrospinal fluid (CSF), 25

thedpirarsmpmnimsinals proheniegsdiarabliges g Rigsopeiynlilse) laboratory
G El_ﬂmtgﬁcﬁ'ag ﬁ%@%ﬁf%ﬁ?&é O3RJraHY R reeulive AR A8 WA RORose kept in

skin and genitals. The sample $pecimen may be prepared for use by )
zgistisnl Viitnansuit Bt mamanals co i pamsteswith. eleceambrdigpents, the subject

n{HSe he ﬁ&@iegam@m B ARACIERRS apimaldhatmandeinfeaiadydth specific

a virus. For 30 éxample, the subject may be a bird, fish or mammal. In

pserhealmO aneibnds, ehepsaismsasite st HEP S MR eHEniEIS detechen are well
HRNMEhAnimalR ANE AR SN eRR HATIRRIES, JRBIaRdefidNEdH& to, sonication and

companion animals such as dogs, cats, rabbits, guinea pigs and the like,
JepBIEEMOHmNimals such as mice, rats, monkeys and the like, captive

animaiguGh@s thaseKerhfaikaosRBrM RN S iR MAIMals ak8d for the

humans. In other embodiments, the sub'!ect may be a bird, particularly

TESRTE B dsratRbraSTHiEREAY AR RIS h SR citablp ot eeltfwipre. The skilled

dﬁ%ﬁ?@%ﬁlpfréa?%ﬁﬁe@%ép KRG sARPIes SWapie Rk idSIHRIRAIRN ake respiratory
well known he skilled artisan but may include, without being limited to, .
AR A HAGhA R T Wi TEEETE i D SEdoRARBHRYOTY syncitel

Fhadnegip W@iﬁbﬁﬂ!ﬁ?ﬁﬁ@! Hi8nsoaaY LRIGIHISE@NIV), and viruses

viruses which are suitable for cell culture. The’skill_ed 10 artjisan will

fregb i Fnirm iRt EENHO Gaes iR AL Rehawiitisy (o XmldseEpi dipigrovirus and

MHusasad AR HIUe Rea-tedpidtdR dirdsd A dubiflierma AdB (iniledBlb, Herpes simplex
Respirato?/ fﬁcitial virus (RSV), Adenavirus (AD), Rhinovirus (RH
ovife

ERd AL Rlobites @ENRA? ZASFSATLES (Hé nBURRt ﬁ}l&&?@@ﬁﬁ%ﬁ%@wiws and

ﬁgpg}ﬁ&ﬁg@f Echovirus, Coxakievirus, Enterovirus and

In the method of the invention the inoculated cells may be incubated with the
sample using known conditions. For example, the inoculated cells may be incubated at
37°C for a period that results in the infection of the cells with the virus, such as 45 to 90
minutes, especially 60 minutes. Incubation may be performed in an incubator or may be
performed with centrifugation.

The virus may be detected using common detection methods known in the art such
as immunodetection techniques such as immunofluorescence, staining, visualisation of
CPE, commonly used molecular techniques such as polymerase chain reaction (PCR),
reverse transcriptase PCR (RT-PCR) and nucleic acid sequence based amplification
(NASBA).

The virus recovery medium according to the invention may advantageously be used
relatively easily in a multi-well micro titre tray assembly. As will be readily recognised,
however a wide variety of different cell culture tray assemblies exist, which are readily
available to the skilled artisan. For example, microtitre plates containing multiple wells

are well known in the art. In one embodiment, a tray assembly as described in Australian
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Poliovirus, and also non-respiratory viruses such as, but not limited to,
Herpes simplex 15 virus (HSV) 1,2, Varicella zoster virus (VZV), Rubella,
mumps, measels, rotavirus and polyomavirus. In the method of the
invention the inoculated cells may be incubated with the sample using
known conditions. For example, the inoculated cells may be incubated at
37C for a period that results in the infection of the cells with the virus, such
as 45 to 90 20 minutes, especially 60 mifutes. Incubation may be
performed in an incubator or may be performed with centrifugation. The
virus may be detected usir]?]?gcommon detection methods known in the art

TsnematieninBaieniodiste 200 teeRq ey sbreeadimmidiseribrelyeetick according to a
giaining isslisatienal HRE aRmanhisesyRlaediar Fenilead Suahtird tray

as polymerase chain reaction (PCR), 25 reverse transcriptase PC

R
Yrits-peR hanina e Rieabi Sdquerriaciesctdh MiEalignoieAsRiR) weliy which are

MFHSIEREAMEY WREOIHEBESRERIRE, e HReoN VRN BRILEINBY B YRATiaaeaus deseparately
used relativel easg% in a multi-well micro titre tray assembly. As will be

rﬁé@ianplﬁecwﬁhxyaeap FRRoNRRlviFeare P SCHHIRS o FRAPIRCAPE (g plurality of
ReSHINES GriskiNVRiCh a3e feadily 30 avrll ikl ta-dhewslitied aidigand fer detachably

example, microtitre plates containing multiple wells are well known jn the

gage e BRSEWRLCIE BiE R SRR Gbachin PR Jevafapsiding of the first
t&@?(ﬁfﬁii%ﬂ@ﬁé%&é\ﬂﬁ-t?@oﬂﬂi@gﬁéﬂz%ﬁﬂ%/mﬂdlﬁﬁjﬂuﬁﬁemaﬂVeW, and
em

according to a_preferre bodiment, the micro titre fray asse

| .
UL it SFE AP ADCUES AL RIS e g form. elthough i
Jeneptagips And B Bl abtyankeRmpke, Wells Wit hhener4Bidipeiftardwitn order to
the receptacles, each of the wells being individuglly and separately 5

PRSI RV QRIS ek STV AELR L Y Ben to be aalysed
plurplityeslcdegapianieswhernin eaghuat thelsésond and thirddnaydyitdds in a 6 x 8

adlbiegic etshebly ehpage e s o Sheblg e sp el o
andl efatheniire raysunitafrachof dhedifshchacernd PR @ thisdikayAenislingly, a double
S S el o Aheu e a0 R ST cond e
unit, an 8 x 8 micro titre tray can be formed using the first tray unit and the third tray unit,
and a 14 x 8 micro titre tray can be formed using all three tray units, It will be appreciated
that additiona) interposed tray units may be included to extend the number of receptacles
or wells as desired.

The attachment of the second and third tray units to the first tray unit may be
achieved by any suitable means. For example, this may include a snap-fit engagement or
the like. According to a preferred embodiment, the second and third tray units, when
engaged with the first tray unit, abut opposing sides of the first tray unit. Preferably, the
second and third tray units include peripheral arms that detachably engage complementary
sleeves on either side of the first tray unit.

In a preferred embodiment, each of the wells is resiliently retainable in a respective
receptacle. For example, each of the wells may be resiliently retainable within a respective
receptacle by virtue of a friction fit. That is, each well may be tapered so that the base of
the well may be inserted into a respective receptacle, but due to increase in diameter of the
well, the well is lodged into its respective receptacle. Other alternatives will be readily

determined by a person skilled in the art. For example, each of the wells may include at
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provide various arrays of receptacles to receive sample wells with solution

to be analysed, in a preferred embodiment the first tray unit includes an

array of 48 receptacles in a 6 x 8 matrix, the second tray unit includes an

array of 48 receptacles in a 6 x 8 matrix and the third tray unit includes an

array of 16 receptacles in a 2 x 8 matrix. Accordingly, a double 15 6 x 8

(i.e. 12 x 8) micro titre tray can be formed using the first tray unit and the

second tray unit, an 8 x 8 micro titre tray’can be formed using the first tray

unit and the third tray unit, and a 14 x 8 micro titre tray can be formed

using all three tray units. It will be appreciated that additional interposed

1685} ORASIHES Iredn Crigar G keen dnsrediuniier ereagepaiciateapliel, or internal

Radesirat AQpRa-RREMENE Prihk Secpnant e SR e ﬁlﬂ?ﬁs causing the

first tray unit may be achieved by any suitable means. For example, this
feoméitide a snap-fit engagement or the like. According to a preferred

embodiedhiiie SERASIARGINAY ay URHS (WHRN 1 8DSRC NI G HER means for

tray unit, abut opposin%sides of the first tray unit. Preferably, the second
I

idrtiivieerapakiysHeield perisHersPiacss tapadicranRe ddgtfication means may
iHeMRCMS RN 2R RISMGSIRR RIN@RS IS 15'“.%5'1[??‘ BRYebEptalled is provided with a

preferred embodiment, each of the wells is resiliently retainable in a

FRRBERIRAInElGEstard° EBf eRahfnBreach BriRBrbi pagasetaskndnayovided with

{eERahiavibinsmirsreglve receptacle by virtue of a friction fit. That is,
each well may be tapered so that the hase of the well may be, inserted

into a redkelithedeeheraenbanrd bitd el iOtAm sEnBgHrsdhfmpt may be
prevwel iniodgediniaieraspeciive neaptdticadiiied aiginadues i BE the sample
readily .determined by a person skilled in the art. For example, each of th? . ¢
Wl WY ineivdral SOVadp PRI oA PREE R e dnFbAs 2 Plusality o
ishengagas e dntehie, walbrominternali swidiseafdh enerppetitiee tray unit or units,
receptacle of the first, second and/or third trgy unipggcau%hiﬂg the, friction e held i
RO H P RS BAeRte APl &Il oAl FaRlnseAisHmple held in

mﬁ,fqr_ 5 i_dentifying sampl_e wells held in the rec_eptacles._ In particular,
R A e T SR T —
e bt boturbeehibecpliriadins afsaak pisicleSsimpowadd WItHe units of sample wells
are preferably only small, including up to four sample wells.

Accordingly, the micro titre tray assembly preferably includes first, second and
third {ray units each having a plurality of receptacles; and a plurality of sample well units,
wherein each of the sample well units includes up to 4 sample wells each of which is
complimentary with a respective receptacle, and wherein each of the sample well units is,
as a unit, retainable within and removable from a number of receptacles of the plurality of
receptacles corresponding to the number of sample wells of the sample well unit; wherein
each of the second and third tray units is adapted to detachably engage the first tray unit
enabling the assembly of a micro titre tray consisting of the first tray unit and the second
tray unit and/or the third tray unit.

According to this embodiment, the sample well units including up to four sample
wells may be configured depending on the particular diagnosis which is to be carried out.
For example, it may be that it is desirable to present a sample in duplicate so that duplicate

assays may be conducted, In certain embodiments, the tray units are configured such that
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a corresponding number code. Each of the first, second and third tray
units, or any. combination thereof may be 10 provided with a
complimentary cover, preferably adapted to provide each of the sample
wells with individual cover. In particular, the cover preferably includes a
plurality of circular ridges each of which, when the cover is placed on the
respective tray unit or units, encircles the opening of a respective sample
well to substantially enclose a sample héftrin the well. 15 In another
embodiment, the sample wells are not individually and separately
retainable, but rather are retained as a small unit of sample wells. The

theimstebstpiplecrrnslesrin st Kay 06 Yy ST olsENIRA dhepaassmily corresponds to
oM WeIBAGRrdinaY, R eIl BR\AISaMRIY preferably

includes first, second and third tray units each having a plurality of

recepthbresamnle a7l Mty BrayR newdnchmed aslciinedein dhstiesdrh the sample
waRRe Wk Wikdnglidas wRiicuhisamplenyalis-gaaly oAowhie i may be detachable

complimentary with a respective receptacle, and wherein each of the

S siecivahisrite iforas dinitur tsiEtRe Whlkin BnthFeliittraBle ot Qo options, it
dHemReoiracaniagianofitberlalibh It (RS eRiREIRSCOiBPROAEIRANAYNR achieved

number of sample wells of the sample well unit; wherein each of the

WHRS ARYARG AR ALY etshpbuceraettiog g b REHE HiCHSIqage another.

unit 25enaking the ecambiNef Apaigrotitiadrayeatisistingeed the firstided a viral
tray unit and the second tray unit and/or the third tray unjt. According to

dhgnosiisolinRAMPIENG e I8 IFEraTS T RRAFEUB L S o SR Bl 2 RIfLC titre tray

A9MBE canfiguneskdanerdina @i Raricuios siagaptis whiabiifde hemoval of the
carried out. For example, it may be that it is desiraple to present a sample

SATRRIS Ieks SbSHAPHUBRCHRISTREL TRIYY B EBHtificted. In certain
embodiRefisctp thayyUtaks afigy contidisetbarcrihaticdOtidteseunmbeatradping of the

receptacles in each row or in each column qf the assembly corresponds to .
I ARRD SPORLE SIS WIS iFPRNRLA &e&wﬁaﬁéﬂ%&iﬁ t%rf&@aﬁﬁaa ¢ wells is

S.
wellitapits moy pefaniiasbsdithas desifadepn trataggaisl]ihalspmpler this purpose

e T N S R R ——
pithesefiwopeplionant grasps the outer surface of the well. The first portion is preferably
circular in cross-section and of a size to provide only minimal clearance from the inner
wall of the well when inserted in the well.

The above described assemblies and virus recovery medium may provide specific
advantages over the known methods and assemblies currently available. In particular, the
assemblies and solution may facilitate increased sensitivity, using five or more highly
specific cell lines for the same specimen, Also, enhancement by centrifugation is available.
In this regard, centrifugal forces enhance the viral absorption and thus shorten the time for
viral detection, in some cases by up to 10 times. Additionally, between 8-16 specimens can
be inoculated on the one plate resulting in more specimens being handled by a single
operator. Still further, increased flexibility in design of the assemblies are provided by the
first, second and third tray units.

Increased objectivity may be provided by methods employing the assemblies and
solution using rapid detection technique by means of fluorescence or enzymatic labelling
and producing confirmed results that are available (in 80% of common viruses) within 1-2

days. In this regard, the assemblies are versatile in that up to 14 different cell lines can be
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should be understood that the connection of the individual sample wells
may be achieved using any means available for detachably connecting
small plastic articles to one another. According to yet another aspect of
the invention, there is provided a viral diagnostic kit comprising the virus
recovery medium of the invention, a micro litre tray 10 assembly as
described above, and optionally forceps adapted to facilitate removal of
the sample wells or sample well units frohTthe micro titre plate. The
forceps may take any suitable form provided that secure grasping of the
individual sample wells or a sample well units including up to four sample

WoeflAllowingi@ g rangfe a8 difh R tested grtigstareebistianyof different
1A6A8ERhAP LA P SRH Sl el OrnfofiFRire@riRp e R RS eHied Ay tRSimen may be

well and a secgnd portion which cooperates with the first portion and

ignsuisd dobR (SRR ce b lirgs- ifferPRE MAROSIRRRY Ropltakashpieihs fhifferent cell

lid&y QBg-Saatiam AR SR RV IR IR CIRPENCEFEIN W inoculated
inner wall of the well when inserted in the well, The above described

SPECRABIRAS S IATeblein erabisediditionmjssiide specific 20

advanteremeyanibepknanp metasds itk assemblies ssirentliyiavalablalso provide
In particular, the _assemblies and solution may facilitate i_ncreasag'j

USRS JRRETHED: AR R R aifiBscalY i Sotthk $afes: Such methods
BPesimen. Aise, enAapceMenideweentiftlgalionisarbllablelsdneiible cost effective

regard, centrifugal forces enhapce the viral absorption and thus shorten
s Tor SRl BT TR bR AL Lo B e A T o one test
etyweemibde s pecitngh s canmbnbel iint uiaibed3nrtieient hiotadesiltinthg the shell

in%norgés ecimens being handled by a single operator. Still further,
s lexibility in design of the assemblies are provided by the first,

secondnaung. tttiedhleay ignisdddoredsediobjistivitya dinde Phewilerd oyt cell lines used

RS DT 5 R BB By AL B EIRGE 30 SR ed viruses, For
oradpkingitenfirtieiirgstits ibansicn avad gRieiGnl 80861b1sRMIRODIMINGES) cell line

AR e s A PR A R e
foe GRFCteadudTRICACartbinaitotionf théfekebitiorondcIOMY arliBydidntéibtruses and
SRR PORRR g e TR RINGE 8 RPESMER MRl S nto a different row of

the plate. For example, if the plate is 8 x 12, eight different specimens may be inoculated
onto each plate, each specimen being inoculated into 12 wells of any given row on up to 12
different cell lines. This advantageously facilitates the detection of at least twelve viruses.
It will be recognised, however, that this 96 well plate configuration can be changed
according to specific diagnostic requirements. This simply requires an appropriate
modification to the cell line selection to maintain specificity towards the viruses to be
detected.

The present invention is further described by reference to the following
non-limiting Figures and/or Examples.

Reference will now be made to the accompanying drawings which illustrate
embodiments of trays useful with the virus recovery medium in the kit of one aspect of the
invention in which:

Figure 1 illusirates the first, second and third tray units in a disassembled form;

Figure 2 illustrates the first, second and third tray units in an assembled form;
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inoculated into different cell lines, different monoclonals can be used on
the different cell lines and within a different time frame. In case of an error
separate wells with inoculated 5 specimen are still available to enable
additional testing. Methods incorporating the use of the assemblies and
solution may also provide time saving benefits by allowing results to be
available in 1-3 days. Such methods represent a large saving in hands-on
work. The assemblies also enable cost eléetive testing as for example,
only a small amount of monoclonal antibody is required for one test 10 (20
| compared to 60-80 | of monoclonal antibody required for one test using
the shelfligivd fridikadaesrihesBratang saeoizldeasdedi iwith aasplorakisgrobbelform;
ines. Thgghain atagl inesiads Basiesian dpPandla A e e of
specimen and the presence of expected viruses. For example without
limitingHistavehtishaseapdwislitactetninks tvellsL @K 2 cell line 15 could

b i taci Parainf! ' - f
rusea S S RFGRAS VAL RER DRSNS o2 KSR,

HSV, E%fé@ﬁ%t@@ e Riariovirasien iy iBhingrovidid ghatdonlsgecintimt tray unit
'Flt,hfQeW@&?%%t?Zaaﬁﬁf‘ﬁrﬂmd%fhmelQ!atﬁa&OBFﬁ?empirg’L{L}Eel1, 12, and 13

plate is 8 x 12, eight different specimens may be inoculated orito each

pratadesatiphpelneh isemtprecdiaibatinte adupelsoreesigindiveivarsample weils
E%éq?i]g%u%%g '@Eesrﬁﬁf)fee%é'@ %ﬁit? i Ay ?ﬁ%ﬁ%ﬁy &@%tﬁt&s&fﬁe individual sample

detection of at least twelve viruses. It will be recognised, however, that
#rdloe well plate configuration can be changed according to specific

diagnostifs reavikainGRS: IS 1IHBP M JGRYI18SA5h 2RRI ORHR G RO difikalRRves 15 arc

to the cell line selection to maintain specificity towards the viruses to be

adtetad do ascrive preidiveahwEmsolPisTiihm epEscHRE DY Faxerthsisleoanskperipheral
telioning rrpa ifpting Rig1es andipbaxanalesa Relerence Ml AP Bhird tray units

made to the accompanying drawings which illustrate embodiments of

tay s et igiaHe Rl neses danhidgi firstir kit & i atlpdpsnted in Figure 2
wyventian i mwishRdrigHne 1dlustratesdhedissteseroing ﬁ{édﬁi‘if%régyunit 11. The

units in a disassembled form; Figure 2 illustrates the first, second and __
ﬁﬂg&g@g&p%ﬁgth? dsshaund ﬁﬂﬂ‘é‘&ijf%?ﬁh units is particularly well illustrated in'Figure 3.

Referring to Figure 5, each sample well 50 advantageously includes a tapered body
51, a base 52 and an annular lip 53 defining an opening to the well 50. With this
configuration, each well can be resiliently retained within a respective receptacle of the
first, second or third tray unit and removed as desired.

Figure 6 exemplifies one example of a typical 12 x 8 well plate configuration (i.e. 2
x 6 x 8) including a listing of viruses to be detected, relevant cell lines and removal days
for each line.

As will be seen from Figure 6, the plate can be seeded with different cell lines in
the following order:

Coluymns 1-3 LLC-MK?2

Columns 4,5 MDCK

; Column 6 Hep2

Column 7 A549

Column 8 RK13

Columns 9-12 MRC-5
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-12- Figure 3 illustrates the first and second tray units in a
semi-assembled form; Figure 4 illustrates the first and third tray units in
an assembled form; Figure 5 illustrates a plurality of sample wells; and
Figure 6 illustrates a typical well configuration for a 12 x 8 matrix. 5
Referring to Figure 1, a tray assembly 10 is provided that includes a first
tray unit 11, a second tray unit 12 and a third tray unit 13. Each of the tray
units 11, 12, and 13 includes a plurality &8 receptacles 14 that are
adapted to receive individual sample wells (see Figure 5) or sample well
units that are formed from up to four of the individual sample wells. 10

The firdt (PARIUSRE 20 it e Sashi et exonidatdlenvit b eramalgdbe Bakection of, without

bieeyenikane, atant MeRen 16 ofit tr
E}Eﬁn one side and pﬁg’r{%qrﬁglﬁarms 1@%&%& ’%}%ﬁi‘?ﬁ%g” hftuenza AB

Oy RTE, AdeagrirvsHA D Bhipariaun Raf vivmeaaloviRusd S M), and viruses
fletachahnRAGAGRd Jith, teeNiSt deavi sl 1dr %ﬁ&%ﬁk‘%@& ,d(riﬂ}glag:%ﬁgv%'us (cox),

E%/\ sliding the peripheral arms 16, 17 into the sleeves 15 of thé first tra
FEPPY IR B cid il ipereofRAbonrs pa e Saso bt tay limitsdgo, the non-respiratory

priies sy vall st aiee iﬁ}l@%' 1623 arSIRH A SR Eirdls g@%v(j?‘m ple
well SOﬁldvggtageously includes a tapered body 51, a base 52 and an

annulal%iB 85 BER ST RIF opHISY RSIERcON@I550 Svivellthlstecmatigerasishof cell lines

mdhd/\iﬁlﬂﬁf@h@\ﬁﬁ%liﬁ-ﬂgy retained within a respective receptacle of the
first, second or third tray unit and removed as desired. 20 Figure 6
exempF?ﬁ’é‘énb?Felég’(ample of a typiésalsfg x 8 well plate configuration (i.e. 2
X 6 x 8Cieding-@ listing of virusegpabse detected, relevant cell lines and
removal days for each line. As will be seen from Figure 6, the plate can
be seeded with different cell lines in the following order: 25 Columns 1-3

Thic MR Suntos 4D Gi§ deriution 61VandeRAMIMA CNRANSY 1,2, VZV, AD,
and those from the Enterovirus group.

Finally a configuration of 14x8 wells would ultimately allow for the detection of
pathogens like PI 1,2,3,4; Inf A,B; RSV; AD; RH; ENT (Echo, cox, Ent, Polio); HSV 1,2;
VZV; Rubella; Mumps; Measels; Rotavirus; Polyomavirus and also other pathogens-
viruses using appropriate cell lines,

The removal of the cell lines, due to the individual nature of the wells, can be
selective depending on the time schedule which is appropriate for the specific viral
detection in question. In particular, if the detection of PI 1-4 is desired, taking row A for
example, wells A 110 A 3 are removed on day two. Similarly, if the detection of Inf A, B is
desired, wells A 4 and A 5 are removed on day two, However, if the detection of Entero is
required, then well A 11 is removed on the appropriate day (1-3). The specific nature of
the individual wells facilitates this selective removal and viral detection.

Reference will now be made to a particular procedure which may be followed using
the kit of one aspect of the invention, many steps of which may be optional and should not
be considered to be limiting on the invention in any way.

Using vacuum and sterile glass pasteur pipettes, medium is aspirated from all wells
to be inoculated. Disposal of pasteur pipettes in a large sharps container is advantageously
facilitated.
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Column 8 RK13 30 Columns 9-12 MRC-5 -13- A plate set up in this
fashion would allow for example the selection of, without being limited to,
the respiratory viruses Parainfluenza 1,2,3,4 (PI 1,2,3,4), Influenza A,B
(Inf A,B) RSV, Adenovirus (AD), Rhinovirus (RH), Cytomegalovirus
(CMV), and viruses from the Enterovirus group (ENT) consisting of
Echovirus (Eco), Coxsackievirus (cox), 5 Enterovirus (Ent) and Poliovirus
(Polio),, as well as, but not limited to, threlfion-respiratory viruses Herpes
simplex virus (HSV) 1,2, and Varicella zoster virus (VZV). In a further

example, configuration of a 6 x 8 well plate may consist of cell lines :
seeded HRA OBl PIELtCoRMAREIOiAS soMiBCefiutehs afsthe well plate are

M&Gréeﬁhﬁm@%mﬁaqu@ ﬁb@&%{ﬁ%@p&%{éﬁﬂ@ﬁ%ﬁ%ﬁﬁng specimen is
CMV, HSV 1,2, VZV, AD, and those from the Enterovirus group. Finally a

SoHif At a8 or Basddvis S srotspianesnencileantaie rardrbeidaie foRHen oger the wells
g@mg@aqﬂi@%m@z,s,m InfA,B; RSV; AD; RI-I; ENT (Echo, cox, Ent,
Polio); HSV 1,2; VZV; Rubella; Mumps; Measels; Rotavirus;

Polyorta\iklata thrso tiskepam gisial binlpsics aathbplisrsbiisietedince plates and
baes. uhiie ARPRYS aftegurelidnaseuesto-he ngivichiahNBLERIRfdb® in a centrifuge,
wells, can be selective depending on the time schedule whichis

s FREISHARRNAAIC e il sPn fRt e strsind P ARtisimr Using vacuum
ihe eRigielionRlLP bindiss daskagetng FOMA e nvelsH VD, '%nd using a

ﬁgmovgﬁ on day tyo. Similarly, if the detection of Inf A, B is desired,
SBSA %@%ﬁ‘éerg%’%ﬁo??é& SREGI)MvoradpwestbisiftHed eideibe gfrus recovery

modevi isf teeukeatithien well A 11 is removed on the appropriate day
(1-3). E@ n\?tgeqific nature of the individual wells facilitates this selective
removat Sne Vi He Bt el esbricd ocr RRitifise Ao gnbatid(igr in a CO,

kotadirGwhibh caylte faloiwedidsingedhe kit donarspast fldiubating at 37 °C
nvention, many steps af which, may be optional and should not be
B4R %At $ AR P BRVALR S Lhsh Sk 0SS

Immunofluorescent staining is advantageously used for detection of specific viruses
in single wells, using specific monoclonal antibodies. Generally, the following procedure
is followed:  Using vacuum suction, the medium is removed from the appropriate well(s)
and the wells removed from the plate using special forceps and transferred into a different
holder. These are then air dried for 5 minutes. 300 pl of cold acetone is then added to each
well and allowed to fix for 15 minutes at -20°C. The fixative is then discarded and the
sample again air dried for 2-3 minutes. A specific monoclonal antibody (primary) is then
added to each well and the cover plate put in place and the samples incubated for 30
minutes at 37°C. The samples are then removed from the incubator and éach well filled
with PBS. The PBS is then discarded. This process is repeated four more times, Again, the
sample is air dried for 5 minutes, after which a secondary antibody is added to each well.
Following this, incubation of the sample again takes place followed by repeated treatments
with PBS as mentioned above and a final wash with double distilled water. A small
amount (1 drop) of a specially prepared mounting mediuin is then added and the results
observed under fluorescent microscope.

Throughout this specification and the claims which follow, unless the context

requires otherwise, the word "comprise", and variations such as "comprises" and



5

~ 1 ICAL P\J WAJTILATNIT TR T D LA vV Al Ituy\/UU\le W TRAITTILAL e A . il A ) Is “A UI\JPU\JMUI\/

pipette, an appropriate number of wells of the well plate are inoculated
with approximately 150-200 | specimen per well. The remaining specimen
is stored at -70C. The lid is then replaced on the plate and the date
written over the wells inoculated in the-plate. 5 The plate is then weighed
on a digital balance and balanced with balance plates and cards until all
plates are equivalent weights (+/- O.5g£y3nd can be balanced in a

temmptigieg"Thaldatndgesisedriaimpbuiie7 DeHiEE00 fpvnted injrasoer group of
B0 HaINGNARHUD AR ST PRSHERRBLESALBPAAMERS or seps.
then aspirat r

om each well, and using a fresh disposable pipette for

each spaenaiiliatrinvBipianizdlivannicsivieusedcheipvenisrdospriped herein is
H]Ec_- YRR VZH&%@%HF&%&@C%BQ %H&%'%@S@%@giﬁ%gﬂy described. It is to

environment at 37/C in a CO2 incubator (5%) by carefully placing'the

prataxlpistoedCthatinbebavsnting insledesnalhsashcvasetipng sad anedifisations. The
alteninecHation pfthe, lrsFsRe IR s YIS SEBRE HRINIBEhjunds referred to

advantageously used for detection of specific viruses 15 in single wells, =
osingiepedift thiv aprestiration ediddvalyrsplicstivebnowthanyrard allgombinations
i IRlloMRASIRG YRCHE RN HORaiigdmedium is removed from the

appropriate well(s) and the wells removed from the plate using special

forceps and transferred into a different holder. These are then air dried for

5 minutes. 300 pl of cold acetone is then added to each well and allowed

to fix for 15 minutes at -20C. The fixative is then discarded and the 20

sample again air dried for 2-3 minutes. A specific monoclonal antibody
(primary) is then added to each well and the cover plate put in place and

the samples incubated for 30 minutes at 37C. The samples are then

removed from the incubator and each well filled with PBS. The PBS is

then discarded. This process is repeated four more times. Again, the

sample is air dried for 5 minutes, after which a secondary antibody is

added to each well. 25 Following this, incubation of the sample again

takes place followed by repeated treatments
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Throughout this specification and the claims which follow, unless the
context 30 requires otherwise, the wgrd "comprise", and variations such
as "comprises" and -15- ‘comprising”, will be understood to imply the
inclusion of a stated integer or group of integers or steps but not the
e%d104\h of any other integer or group of integers or steps. Those skilled
in the art will appreciate that the invention described herein is susceptible
to variations and modifications other than those specifically described. It is
tol-5 beindgrstesorrtharadieninGentiomineledes alvSuchbErMiBeE angmple

modificaiQfigenl e ¥RAtAR ASopINGIAES AthhdRGSIRPSpISRLMRSH culture
compositions and compounds referred to or indicated in this specification,

individuBfi§ 8P CHRRERGERT ZAG dhyAHaCHi COMMBiRatiBAE o & TR B 2
more ofgaidsteps borfeakunes at 16st CheldiiBne Whéeuirths regoveyarseaion
for use ip grc-{g{%%qig}gd@virus obtained from a sample specimen of a subject
that may %e infected with the virus, comprising a cell culture medium

s@pplen%ﬁ%ﬂwréﬂggﬁl@%rﬁ’é&%@%ﬁéﬁ%ﬂﬁ PrsrARse sdegted from
glucocodticoiekthsimonsg @nadraidaastonsanzymeaavhprdiisthe epzyinelisea

serine or .aspartate protease. 2. AVifUS recover &’H@S@Hﬁ%ﬁ&c TINg 10 ne
claim 1 Wiﬁ Fe 131} t

eVr in the _o’rmone is selécted from dexame asone,
hydrocoittthdcearisispicise taettaddnisond asksiiisblone,

methylpsediigolRussRetamatiasnrittiamcingione, bealomethasanshe is
fludrocortisone acetate, deoxycorticosterone acetate (DOCA), and

aldosterche: 3. A Virus recovery medium according to claim 2 wherein the
hérmoné igrud examethagomeicdrdingifuslrecdvdryem ddiamyacaorditgddrom

claim 1 whereinthe.spaymeSselected from trypsin, chymotrypsin and
pgp sin A virus recovery medium according to claim 4 wherein the enzyme is trypsin.
6. A virus recovery medium according to claim 1 wherein the enzyme is present in an
amount in the range of 1 to 5 ug/mL, especially about 2.5 pg/mL.
7. A virus recovery medium according to claim 1 wherein the hormone is present at a
concentration of 10™ to 10° M, especially about 10” M.
8. A method of detecting a virus obtained from a sample specimen of a subject that may
be infected with the virus, comprising:
(i) providing cell lines suitable for virus inoculation;
(ii) specific pre-treatment of a specimen to obtain a sample that
potentially contains a virus to be detected;
(iii) inoculating the cells with a sample that potentially contains a virus
to be detected;
(iv) incubating the inoculated cells;
(v) replacing the sample media with a virus recovery media comprising a
cell culture medium supplemented with at least one hormone wherein the
hormone is a glucocorticoid hormone and at least one enzyme wherein

the enzyme is a serine or aspartate protease and further substances used

to increase the efficiency of cell infection;
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about 2.5 g/mL. 7. A virus recovery medium according to claim 1 wherein
the hormone is present at a concentration of 10 4 to 10 6 M, especially
about 105 M. 8. A method of detecting a virus obtained from a sample
specimen of a subject that may be infected with the virus, comprising: (i)
providing cell firieethiépeetesamnpls frsednationd (i) specific pre-treatment
of a specimen{goRialf& SVRIR that potentially contains a virus to be
detected; (iii) inoculating the cells with a sample that potentially contains a

vitus to'pBcied eeserding melabadrighasendescinamaaccsirsleasd&ismcing the

sample dpedirmithna ¥l &%J&%@Mﬁ‘e{%&{%ﬁ GO %i@gn?sc_)ﬁ@ b%&ﬁ“r&r&one, _
medium supplemented with at least one hormone wherein the hormone is

a glucodsitiErHbtpHsebaimehreens: sitansinolne UFRloraHagBCeNZyMe is

a serineQiRSHRIAE REpIRAGH ARGriliheio st RIIARCESOESEH a1 IFI8aSEe.
the efficiency of cell infection; - 17 (vi) incubating the sample from (iv); and

(ViB: detéctistref acspisindtoxlaati sdnaeohsing o sdircaamersiene

hgymong il%ét%%ci&%&!lﬁ@ th_1| %ﬁﬁ"@ﬁpﬁé@fﬁ%@)ﬂi%@ riSQNL 08P B psin,
acetate, prednisone, prednisolone, methylprednisolone, betamethasone,

triamcindlReI YsHIGHERRREBNe, fludrocortisone acetate,

deoxyCFQRIRArRREraRe R ARG Avhert RIADSIRIONG A method

according to claim 9 wherein the hormone is dexamethasone. 11. A
miethod A &shashiy toréingre sliimet eThetri ERANRER 18 eI HENBPSiHA,
chymotmg%ﬂg@rgﬁl pﬁpgsipg/gag; &ﬂg@&hg}g{@ggg@iwgclaim 11 wherein the
eTé%y meASrggt (S):in'according to claim 10 wherein the hormone is present at a
concentration of 10 to 107 M, especially about 10° M.
15. A viral diagnostic kit comprising:

(1) a virus recovery medium comprising a cell culture medium
supplemented with at least one hormone, wherein the hormone is a
glucocorticoid hormone and at least one enzyme wherein the enzyme is
a serine or aspartate protease; and

(ii) a micro titre tray assembly.

16. A viral diagnostic kit according to claim 15 wherein the micro titre tray
assembly comprises multiple interconnected but detachable micro titre trays.

17. The virus recovery medium of claim 1, wherein the subject is a human, a bird,
a fish, a sheep, a cattle, a pig, a dog, a cat, a rabbit, a guinea pig, a mouse, a
rat, a monkey, a zoo animal, a chicken, a turkey, or the like.

18.  The virus recovery medium of claim 1, wherein the sample is obtained from
saliva, serum, urine, faeces, cerebrospinal fluid, respiratory fluids such as

bronchial alveolar lavages and nasopharyngeal aspirates, and swabs such as

those from the mouth, nasal cavity, throat, skin and genitals.
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concentration of 104 to 10-6 M, especially about 10-5 M. 15. A viral
diagnostic kit comprising: (i) a virus_.rggovery medium comprising a cell
culture medium supplemented with at least one hormone, wherein the
hormone is a glucocorticoid hormone and at least one enzyme wherein
thid enzyiife Y&Ua seqaveryrieahumaté pliteake VARSI EE nYictd fredutesy the
as_semWé’sp%@toﬁr‘(lfﬁkég,q@d?ﬁlﬁﬂﬁéﬁ'iaaﬁ%@'?‘J1!9,§,|@',nﬂqﬁ§eﬁ%eA%n(fﬁkeA,B),
micro titre tray assembly comprises multiple interconnected but
detachaMEPHTRY thyactralsVirases TS Visus derayiasy MBdiuRhisp dimRH).
Wherei"@ﬁ%ﬁégajl%_@ﬁ{% EE(EMW%B kifds& fi?&natﬁ@%rév%g'%r(ﬁqpi@ﬁﬂ
dog, a cat, a rabbit, a guinea pig, a mouse, a rat, a monkey, a zoo animal,
a chickebcladingkEghorie HlXakgyiTte ViRipsrdrtvand Reiim of ¥14iken;
Wherei”réE}ﬁr%ﬁWﬁﬁ i‘ﬂ@f@dﬁ%dﬁé% S SRIVTHININE 2faRGRSI1a zoster
cerebrospinal fluid, respiratory fluids such as bronchial alveolar lavages
and nasBpRaANAYeRUhelr MeaPariacap L SYEH 28 IPRIXRFSHthe mouth,
nasal cavity, throat, skin and genitals. -18- 19. The virus recovery medium
of claim 1, wherein the virus includes the respiratory viruses,
Parainfluenza 1,2,3,4 (PI1,2,3,4), Influenza A,B (Inf A,B), Respiratory
syncitial viruses (RSV), Adenovirus (AD), Rhinovirus (RH),
Cytomegalovirus (CMV), and viruses from the Enterovirus group (ENT)
including Echovirus, Coxakievirus, Enterovirus and Poliovirus, and non-
respiratory virus including Herpes simples virus (HSV) 1,2, Varicella
zoster virus (VZV), Rubella, mumps, measles, rotavirus and
polyomavirus.



